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MEDICAL SCREW AND METHOD OF 
INSTALLATION 

TECHNICAL FIELD 

[0001] This invention generally relates to methods and 
apparatus for fastening fractured bones and for attaching soft 
tissue to bone tissue. More particularly, this invention relates 
to a surgical medical screW having a “Hi-Lo” thread con 
?guration for increasing the pullout strength of the screW, a 
distal guiding tip for guiding the screW into a pre-drilled 
implantation site, and a counter-rotation device for resisting 
loosening of the screW from the implantation site. 

BACKGROUND OF THE INVENTION 

[0002] Medical screWs are commonly used for a variety of 
surgical procedures. Medical screWs may be used as suture 
anchors to attach a suture to a bone so that the suture may 
be used to hold soft tissue, such as torn tendons or ligaments, 
adjacent to the bone. Medical screWs may also be used as 
fastening devices to attach prosthetics such as ?xation plates 
to bone or to join portions of a fractured bone to aid the 
healing process. The multiple threads of such medical 
screWs improve surgical repair by increasing the “pullout 
strength” of the screW, that is, the screW’s ability to resist 
being pulled out from the bone. The threads also reduce the 
time and force required to implant the screW into the bone. 

[0003] Various medical screWs have been used for attach 
ing objects, such as sutures, plates, or other bone fragments, 
to bone. US. Pat. No. 5,743,914 (Skiba) teaches a bone 
screW having a head for receiving a screW driving device, a 
shaft having a ?rst series of helical threads having a ?rst 
diameter and a ?rst pitch, and second series of helical 
threads interleaved With said ?rst series of helical threads 
and having a second diameter and a second pitch, Wherein 
the second diameter is substantially different than the ?rst 
diameter and at least one of said ?rst and second pitches 
changes along the length of the shaft. This bone screW 
exhibits increased pullout strength and is particularly useful 
for joining bone fragments or for anchoring prosthetics to 
bone. 

[0004] US. Pat. No. 5,087,201 (Mondani et al.) discloses 
a self-threading pin Which is screW-threaded into the maxilla 
bone for implantation of a dental prosthetic. The pin has a 
screW-threaded shank portion, a driving head at one end of 
the shank portion and a drill bit at the other end of the shank 
portion. The screW-threaded shank portion of the pin has tWo 
intercalated screW threads of different heights. 

[0005] All of the bone screWs disclosed in the prior art 
generally utiliZe standard helical thread con?gurations. The 
above-described prior art further discloses thread con?gu 
rations having tWo different helical threads of different 
heights interleaved With each other. HoWever, often times 
these screWs are dif?cult to insert in a pre-tapped/pre-drilled 
implantation site because there is no guiding mechanism 
Which aids in aligning the screW With the implantation site. 
Further, the screWs of the prior art are apt to counter-rotate, 
thereby becoming loose from the implantation site. 

[0006] A medical screW is thus needed Which overcomes 
the shortcomings of the prior art. 

SUMMARY OF INVENTION 

[0007] A medical screW device according to the present 
invention addresses many of the shortcomings of the prior 
art. 

Apr. 29, 2004 

[0008] In accordance With one aspect of the present inven 
tion, a medical screW comprises a head for receiving a screW 
driving device and a shaft extending from the head. The 
shaft generally includes respective alternating ?rst and sec 
ond helical threads running substantially parallel With each 
other along the shaft (i.e., not intersecting). Additionally, in 
accordance With the present invention, the second series of 
helical threads advantageously exhibits a diameter different 
than the diameter of the ?rst series of helical threads. 

[0009] In accordance With an alternative embodiment of 
the present invention, the medical screW may comprise a 
plurality of series of helical threads, each exhibiting different 
diameters from the others. In accordance With this embodi 
ment, the plurality of series of threads alternate and run 
substantially parallel With each other along the screW shaft. 

[0010] In accordance With another aspect of the present 
invention, the medical screW may be con?gured With a 
variety of different head types and shapes. 

[0011] In accordance With yet another aspect of the present 
invention, the medical screW may be manufactured from any 
type of bio-compatible material, for example, titanium alloy, 
stainless steel, class six implant grade plastic or a material 
made from bioabsobables such as polyglycolic acid and the 
like. 

[0012] In accordance With yet another aspect of the 
present invention, the medical screW can exhibit any length, 
and the diameters of the shaft, the ?rst series of threads and 
the second series of threads may differ for different types and 
siZes of the bone in Which the screW is to be used. 

[0013] In accordance With yet another aspect of the 
present invention, the medical screW comprises a distal 
guiding tip that aids in the insertion of the screW into a 
pre-tapped/pre-drilled implantation site in bone tissue. 

[0014] In accordance With still another aspect of the 
present invention, the thickness of the ?rst and/or second 
series of threads decreases along the shaft of the screW. 

[0015] In accordance With yet another aspect of the 
present invention, the head of the medical screW comprises 
at least one eyelet for receiving a suture or multiple sutures. 

[0016] In accordance With yet another aspect of the 
present invention, the medical screW comprises counter 
rotation mechanisms for resisting loosening of the screW 
from the implantation site. 

[0017] In accordance With still another aspect of the 
present invention, the Hi-Lo thread con?guration may com 
prise a single, contiguous thread changing in height along 
the shaft of the screW. 

[0018] These and other aspects of the present invention 
Will become more apparent to those skilled in the art from 
the folloWing non-limiting detailed description of preferred 
embodiments of the invention taken With reference to the 
accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0019] Exemplary embodiments of the present invention 
Will hereafter be described in conjunction With the appended 
draWing ?gures, Wherein like designations denote like ele 
ments, and: 
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[0020] FIG. 1 is a side vieW of an exemplary embodiment 
of the medical screw of the present invention; 

[0021] FIG. 2a is a schematic vieW of an exemplary 
embodiment of the medical screW of the present invention 
connected to a driver and inserted into tissue; 

[0022] FIG. 2b is a schematic vieW of an exemplary 
embodiment of the medical screW of the present invention 
connected to a driver and aligned With a pre-drilled implan 
tation site; 

[0023] FIG. 3 is a schematic vieW of an exemplary 
embodiment of the medical screW of the present invention 
shoWing the distal guiding tip inserted into a pre-drilled 
implantation site; 

[0024] FIG. 4a is a side vieW of another exemplary 
embodiment of the medical screW of the present invention 
having a counter-rotation channel; 

[0025] FIG. 4b is a top vieW of the exemplary embodi 
ment of the medical screW of the present invention as shoWn 
in FIG. 4a; 

[0026] FIGS. 5a-5e are side and top vieWs of alternative 
embodiments of the medical screW of the present invention 
having counter-rotation channels; 

[0027] FIGS. 6a-6c are side vieWs of counter-rotation 
teeth of the present invention; 

[0028] FIG. 7 is a side vieW of another exemplary 
embodiment of the medical screW of the present invention; 

[0029] FIG. 8 is a side vieW of yet another exemplary 
embodiment of the medical screW of the present invention; 

[0030] FIG. 9 is a side vieW of still yet another exemplary 
embodiment of the medical screW of the present invention; 
and 

[0031] FIG. 10 is a side vieW of another exemplary 
embodiment of the medical screW of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] The folloWing description is of exemplary embodi 
ments only and is not intended to limit the scope, applica 
bility or con?guration of the invention in any Way. Rather, 
the folloWing description provides a convenient illustration 
for implementing exemplary embodiments of the invention. 
Various changes to the described embodiments may be made 
in the function and arrangement of the elements described 
Without departing from the scope of the invention as set forth 
in the appended claims. 

[0033] Referring noW to FIG. 1, an exemplary embodi 
ment of a medical screW 100 suitably comprises a shaft 102 
and a head 104. Shaft 102 is suitably integral With head 104 
and, in an exemplary embodiment, is substantially cylindri 
cal in shape. HoWever, in accordance With a further embodi 
ment of the invention, shaft 102 may exhibit any suitable 
con?guration. For example, referring momentarily to FIG. 
7, shaft 102 may be tapered. That is, the diameter of the shaft 
may get larger toWard the head of the screW. Shaft 102 may 
be con?gured to exhibit any length depending on the nature 
and type of bone it is intended to be used With or the purpose 
for Which it is being used. 
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[0034] Referring again to FIG. 1, shaft 102 further com 
prises a thread portion 106 proximate to head 104 and a 
distal guiding tip 108. Thread portion 106 and distal guiding 
tip 108 are separated by an imaginary plane 110 perpen 
dicular to a longitudinal axis 112 of shaft 102. In accordance 
With an exemplary embodiment of the present invention, 
thread portion 106 of shaft 102 may comprise tWo threads, 
major threads 114 and minor threads 116. In the illustrated 
embodiment, threads 114 and 116 are each suitably arranged 
in a helical pattern and run substantially parallel to one 
another, alternating along shaft 102 of screW 100. HoWever 
in accordance With a further embodiment of the invention, 
thread portion 106 may comprise one, tWo, three or more 
threads, also of a helical pattern and interleaved in a suitable 
manner. 

[0035] Distal guiding tip 108 of shaft 102 may be tapered 
to a point or, as in the illustrated embodiment, may terminate 
in a beveled tip 118 for pre-tapped applications that employ 
conventional pre-tapping methodologies (e.g. pre-drilling 
and the like). It should be appreciated, hoWever, that self 
tapping or self-drilling end con?gurations may be used; for 
example, tapping ?utes or the like. As discussed more fully 
beloW, distal guiding tip 108 serves as a guiding or align 
ment device, aiding the surgeon in guiding and aligning 
screW 100 to a pre-tapped/pre-drilled implantation site. 

[0036] Threads 114 and 116 are oriented in an alternating 
or interleaved thread pattern With different diameters in a 
so-called “Hi-Lo con?guration.” As Will be appreciated, 
such a con?guration includes minor threads having a height 
H measured from the surface of shaft 102 of betWeen about 
5% to about 99% and more preferably betWeen about 25% 
to about 75%, and most preferably about 50% of the height 
of the major threads. Such a con?guration With bone screWs 
is believed to offer advantages over other bone screW 
con?gurations because it alloWs for greater recruitment of 
bone material, and particularly of the soft cancellous bone 
matter Which is typically the part of the bony anatomy to 
Which many screWs fasten. Also, the Hi-Lo thread con?gu 
ration of the preferred embodiment increases the shear 
strength near the outer edges of the major threads, thus 
further increasing the pullout strength of the screW. Finally, 
because only half of the threads have a large height, the 
amount of torque required to drive/set the screW tends to be 
reduced. While FIG. 1 shoWs tWo thread series 114, 116, it 
may appreciated that screW 100 may have one contiguous 
thread that changes in height along shaft 102. 

[0037] With continuing reference to FIG. 1, threads 114 
and 116 have equal and constant pitch along thread portion 
106. As used herein, “pitch” is de?ned as the distance from 
the center of one thread to the center of the next thread. This 
applies no matter Whether the screW has one, tWo, three or 
more series of threads. As may be appreciated, the pitch of 
at least one of the series of threads may vary along shaft 102. 
Because the pitches of the threads on multi-thread screWs is 
less than a single thread screW, feWer revolutions are nec 
essary to implant the screW. Consequently, the surgeon can 
insert the screW into bone faster, thereby reducing surgical 
time. The distal ends of threads 114 and 116 may taper in 
diameter toWard shaft 102 as they approach imaginary plane 
110 or, as illustrated, may terminate at plane 110 exposing 
a face 120. 

[0038] Threads 114 and 116 also may be suitably ?nished 
to minimiZe stress on the bony material as screW 100 is 
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inserted therein. In accordance With an exemplary embodi 
ment of this aspect of the present invention, the outer 
surfaces or edges of threads 114, 116 are optimally rounded 
or smoothed. As Will be appreciated, such ?nish can be 
engendered through electro-polishing, ?ne bead sanding or 
the like. 

[0039] With continued references to FIG. 1, in accordance 
With the illustrated embodiment of the invention, each of 
respective threads 114 and 116 preferably comprise an 
angled helical upper surface 122, an angled helical under 
surface 124 and a helical edge 126 interconnecting surfaces 
122 and 124. The thickness T1 of helical edge 126 of major 
thread 114 is greater than the thickness T2 of helical edge of 
minor thread 116. Threads of different thicknesses prevent 
“cross-threading” of the screW as it is rotated into a pre 
drilled implantation site. The term “cross-threading” refers 
to an obj ectionable state Where a ?rst thread of the screW has 
begun to advance into a pre-drilled thread track in the 
implantation site that does not correspond to the ?rst thread. 
Cross-threading requires higher insertion torques to drive 
the screW because the larger diameter threads must displace 
bone as the screW advances. If the screW is made of a 
polymer, it may not have the shear strength to Withstand 
such stresses. If the different thread series are different in 
thicknesses, cross-threading cannot occur. 

[0040] Preferably, surface 124 is doWnWardly angled from 
the outer edge of threads 114 and 116 to the body of shaft 
102. This angle is illustrated by dimension D. Similarly, 
upper surface 122 is preferably angled upWardly from the 
helical edge 126 of threads 114, 116 to the body of shaft 102, 
as is illustrated by dimension E. It should be noted that the 
angles of the upper and loWer surfaces of the major threads 
114 may differ from those of minor threads 116 depending 
on the particular thread con?guration. Further, the angles of 
the upper and loWer surfaces of at least one of the threads 
114, 116 may also vary along shaft 102. Similarly, the 
thicknesses T1 and/or T2 may increase or decrease along 
shaft 102, as discussed in more detail beloW With reference 
to FIG. 8. 

[0041] Referring again to FIG. 1, head 104 at the proxi 
mate end of screW 100 is designed to ?t the head of a driver 
device. Head 104 may be of a square, rectangular or hex 
agonal shape or, alternatively, may be of any shape suitable 
to engage a driver for rotation of screW 100. 

[0042] In further embodiments, head 104 may include an 
eyelet 128 of suf?cient siZe to receive one or more sutures. 
Eyelet 128 may be of any suitable siZe to accept any suture 
material or may come in a range of siZes speci?c to different 
suture types. In alternative embodiments, head 104 may 
include a plurality of eyelets to enable one or more sutures 
to pass through tWo or more such eyelets. 

[0043] In accordance With a further aspect of the present 
invention, screW 100 may be advantageously made from any 
suitable bio-compatible material, for example, titanium 
alloy, stainless steel, class six implant grade plastic, and the 
like, or any other bio-compatible material Which exhibits 
adequate pullout strength and has suf?ciently loW brittleness 
to avoid breakage during long term usage of the device in 
suture. Alternatively, if screW 100 Will be used for an 
application that does not require a relatively long useful life 
of the screW, screW 100 may be made from a suitable 
bio-absorbable material, for example, polylactic, polyoxalic 
or polyglycolic acids or the like. 
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[0044] As noted above, distal guiding tip 108 serves as a 
guiding or alignment device that aids a surgeon in guiding 
and aligning screW 100 to a pre-tapped/pre-drilled implan 
tation site. The portal of entry of screW 100 may not be 
perfectly aligned With the implantation site. As shoWn in 
FIG. 2a, it may be dif?cult for the surgeon to align screW 
100 to the implantation site as screW 100 often must pass 
through multiple layers of soft tissue 204. Thus, screW 100 
and a driver 202, in combination, may approach the implan 
tation site 206 at an angle 0 (theta) rather than approaching 
the site in alignment With the longitudinal axis of the site. 
FIG. 2b shoWs screW 100, in combination With driver 202, 
in alignment With implantation site 206. The surgeon typi 
cally Will use the driver device 202 and screW 100 in 
combination to move the tissue 204 and guide screW 100 
into the pre-drilled implantation site 206. By using distal 
guiding tip 108, the surgeon is able to locate the opening of 
implantation site 206 and insert distal guiding tip 108 into 
implantation site 206. The surgeon may then exert a moment 
on screW 100 and driver device 202, using the outside 
diameter surface of distal guiding tip 108 and the inside 
diameter of the core of implantation site 206 as bearing 
surfaces, thereby reducing movement of screW 100 and 
?exion of screW 100 as it enters implantation site 206 so that 
screW 100 can advance into the site With little resistance. 

[0045] FIG. 3 shoWs in further detail implantation of 
screW 100 into implantation site 206. Implantation site has 
been pre-tapped/pre-drilled With tracks that correspond to 
the threads 114, 116 of screW 100. In one embodiment of the 
invention, all features of implantation site 206 are appro 
priately 90% of the siZe of screW 100, except for the core 
208 of implantation site 206. The diameter of core 208 may 
be equal to the diameter of shaft 102 of screW 100. The 
advantage of this feature is that, as the screW is driven into 
the bone, the screW threads displace bone, increasing the 
localiZed bone density (knoWn in the art as “radial osteo 
compression”) Without over stressing screW 100 upon 
implantation. In other alternative embodiments, the-dimen 
sion of implantation site 206 may be equal to, smaller than 
or slightly larger than the dimensions of screW 100. 

[0046] With continued reference to FIG. 3, the length L of 
distal guiding tip 108 may be equal to or greater than the 
distance 210 betWeen thread centers, although it is desirable 
that distal guiding tip 108 not be so long as to require a 
corresponding implantation site that sacri?ces an unneces 
sary amount of bone. With length L of distal guiding tip 108 
equal to at least the distance betWeen tWo adjacent thread 
centers, the distal guiding tip 108 contacts three or more 
points located in an imaginary cylindrical plane of core 208, 
thereby constraining screW 100 from lateral or side-to-side 
movement. 

[0047] As shoWn in FIG. 3, distal guiding tip 108 termi 
nates at a pointed tip. The taper of the pointed tip may be 90° 
or less as measured from an axis parallel to the longitudinal 
axis of shaft 102. Alternatively, distal guiding tip 108 may 
terminate in a beveled tip, as shoWn in FIG. 1. 

[0048] FIGS. 4a and 4b shoW an alternative embodiment 
of the invention having a counter-rotation channel 402. 
Counter-rotation channel 402 has a length 406, and a Width 
404. Counter-rotation channel also has a depth 408 that 
intersects threads 114, 116 and may also intersect a portion 
of shaft 102. As bone heals, trabeculae groWs into counter 
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rotation channel 402 increasing the torque required to 
unscrew screW 100 from the bone, thereby reducing the 
likelihood that screW 100 Will loosen from the implantation 
site. While FIGS. 4a and 4b shoW screW 100 With one 
counter-rotation channel 402, it Will be appreciated that 
screW 100 may have more than one counter-rotation channel 

to further reduce the likelihood that screW 100 Will loosen 
from the implantation site. As shoWn in FIGS. 5a-5e, screW 
100 may have tWo or more counter-rotation channels 402. 
HoWever, if more than one counter-rotation channel is 
employed, it is preferable that the multiple channels be 
spaced equally apart around shaft 102 so as to maintain the 
balance of screW 100 as it is rotated into an implantation site. 

[0049] Referring momentarily to FIGS. 11a and 11b, an 
alternative embodiment of the invention, screW 1100, is 
shoWn having at least one counter-rotation channel 1102. 
Counter-rotation channel 1102 has a length 1106 and a depth 
1108 that intersects threads 114, 116 and may also intersect 
a portion of shaft 102. ScreW 1100 further has a slot 1112 for 
receiving internally a driving device for advancing and 
securing screW 1100 into a pre-drilled/pre-tapped implanta 
tion site. ScreW 1100 may also have at least one eyelet 1110 
for receiving sutures. Eyelet 1110 extends through shaft 102 
perpendicular to the longitudinal axis of shaft 102 and the 
longitudinal axis of the counter-rotation channel. Eyelet 
1110 is positioned beloW slot 1112 and may be positioned 
Within threaded portion 106 or along the distal guiding tip 
108. 

[0050] Referring to FIGS. 6a-6c, screw 100 may have 
counter-rotation elements in addition to counter-rotation 
channels 402. In FIG. 6a, at least one of threads 114, 116 
may have at least one edge or “tooth”602. Tooth 602 is 
integral With the thread but rises adjacent counter-rotation 
channel 402 at an angle 0t (alpha) beyond angle E of upper 
surface 122. Angle 0t is preferably in a range of about 1 
degree to 45 degrees. Alternatively, tooth 602 may be 
integral With under surface 124 and may extend an angle [3 
(beta) above an axis perpendicular to the longitudinal axis 
112 of shaft 102. As screW 100 is rotated into place, the 
surrounding bone compresses and deforms around the 
threads. Once screW 100 is in place, the bone decompresses 
and surrounds screW 100. Tooth 602 Will prevent counter 
rotation of screW 100 by effecting resistance against the bone 
of the implantation site Which surrounds screW 100. In an 
alternative embodiment, as shoWn in FIGS. 5d and 6b, 
screW 100 may have multiple counter-rotation channels 402 
and one or more teeth 602. 

[0051] Referring to FIGS. 56 and 6c, a further embodi 
ment of the present invention includes spring-loaded thread 
members 604 With teeth 602. As shoWn in FIG. 56, spring 
loaded thread members 604 are connected to shaft 102 by 
connector members 606. Spring-loaded thread members 604 
have tWo ?ngers 608 that are integrally connected at one 
end, Which end is connected to shaft 102 by connector 
member 606, and that terminate at their respective ends at 
teeth 602. When screW 100 is rotated into the implantation 
site, ?ngers 608 are forced slightly together by bone. During 
healing, bone groWs into counter-rotation channel 402 and 
into the space betWeen ?ngers 608. When torque is applied 
to screW 100 in a counter-rotation direction, the bone 
betWeen ?ngers 608 spreads ?ngers 608 apart, thereby 
exposing teeth 602 Which resist counter-rotation. 
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[0052] FIG. 7 shoWs an alternative embodiment of the 
invention, a screW 700. In this embodiment, screW 700 has 
a tapered shaft 702 from a head 704 to the distal end of a 
distal guiding tip 708, terminating in a pointed tip 710. A 
threaded portion 706 of screW 700 has major threads 714 and 
minor threads 716. Major threads 714 decrease in thickness 
along shaft 702, from a thickness T3 proximate to head 704 
to a thickness T6 proximate distal guiding tip 708. While 
only thread 714 is shoWn to decrease in thickness, it Will be 
appreciated that thread 716 could likeWise decrease in 
thickness along shaft 702. Head 704 has tWo eyelets 728 for 
receiving sutures. Alternatively, head 704 may have one, 
three or more eyelets for receiving sutures. 

[0053] In a further alternative embodiment, referring to 
FIG. 8, a screW 800 may have a shaft 802 Which is 
predominantly cylindrical in shape and terminates in a 
beveled tip 818. A threaded portion 806 of screW 800 has 
major threads 814 and minor threads 816. Threads 814, 816 
both decrease in thickness from proximate a head 804 to 
proximate a distal guiding tip 808. While only tWo threads, 
threads 814, 816, are shoWn, it Will be appreciated that screW 
800 may have one, three, four or more threads. Head 804 has 
one eyelet 828, although head 804 may have any number of 
eyelets. 

[0054] In another embodiment of the present invention, as 
shoWn in FIG. 9, a screW 900 may have a shaft 902 Which 
is predominantly cylindrical and terminates in a beveled tip 
918. Alternatively, shaft 902 may terminate in a tapered tip. 
A threaded portion 906 of screW 900 has major threads 914 
and minor threads 916. Threads 914, 916 taper in diameter 
from a larger diameter proximate to a head 904 to a smaller 
diameter proximate to a distal guiding tip 908. Threads 914, 
916 taper by an angle y (gamma) measured from a longitu 
dinal axis 912 of shaft 902, increasing radial osteo-com 
pression and thus increasing resistance to pull-out of screW 
900. While shaft 902 is shoWn as cylindrical in shape, it Will 
be appreciated that shaft 902 could taper from proximate 
head 904, to the distal end of threaded portion 906. Alter 
natively, shaft 902 may taper continuously from proximate 
head 904 terminating in a pointed tip at the distal end of a 
distal guiding tip 908. Further, although threads 914, 916 are 
shoWn With constant thickness along shaft 902, either thread 
914 or 916 or both may decrease in thickness along shaft 902 
from head 904 to proximate distal guiding tip 908. 

[0055] Referring noW to FIG. 10, another embodiment of 
the present invention, a screW 1000, has a shaft 1002 Which 
is predominantly cylindrical in shape and terminates in a 
beveled tip 1018. ScreW 1000 comprises a ?rst threaded 
portion 1006a and a second threaded portion 1006b. Major 
threads 1014 and minor threads 1016 extend from proximate 
a head 1004 through threaded portions 1006a, 1006b and 
terminate proximate to distal guiding tip 1008. Threads 
1014, 1016 have constant diameters in ?rst threaded portion 
1006a but taper continuously from proximate ?rst threaded 
portion 1006a through second threaded portion 1006b. 
While shaft 1002 is shoWn as predominantly cylindrical, it 
Will be appreciated that shaft 1002 may taper continuously 
from the distal end of ?rst threaded portion 1006a through 
second threaded portion 1006b. Alternatively, shaft 1002 
may taper from the distal end of ?rst threaded portion 1006a 
through second threaded portion 1006b and distal guiding 
tip 1018, terminating in a pointed tip. In a further embodi 
ment, shaft 1002 may taper from head 1004 along the entire 
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length of shaft 1002, terminating in a pointed tip. Similarly, 
it Will be appreciated that, While threads 1014, 1016 are 
shown With constant thickness, threads 1014, 1016 may 
decrease in thickness in ?rst threaded portion 1006a and/or 
second threaded portion 1006b. 

[0056] Although the subject invention has been described 
herein in conjunction With the appended draWing Figures, it 
Will be appreciated that the scope of the invention is not so 
limited. Various modi?cations in the arrangement of the 
components discussed and the steps described herein for 
using the subject device may be made Without departing 
from the spirit and scope of the invention as set forth in the 
appended claims. 

We claim: 
1. A medical screW comprising: 

a head for receiving a screW driving device; and 

a shaft having a length and extending from said head, 
Wherein said shaft includes a threaded portion and a 
distal guiding tip for introducing said screW into a 
pre-drilled implantation site. 

2. The medical screW of claim 1 Wherein said threaded 
portion of said medical screW comprises a ?rst series of 
helical threads having a ?rst diameter and a second series of 
helical threads interleaved With said ?rst series of helical 
threads and having a second diameter, Wherein said second 
diameter is different from said ?rst diameter. 

3. The medical screW of claim 1 Wherein said distal 
guiding tip terminates in a point. 

4. The medical screW of claim 1 Wherein said distal 
guiding tip terminates in a beveled face. 

5. The medical screW of claim 1 Wherein said head is 
con?gured as one of a hexagon, square and rectangular head. 

6. The medical screW of claim 1 Wherein said head 
comprises at least one eyelet for receiving sutures. 

7. The medical screW of claim 1 Wherein said medical 
screW further comprises at least one counter-rotation chan 
nel, Wherein said counter-rotation channel is con?gured to 
receive bone groWth. 

8. The medical screW of claim 7 Wherein said medical 
screW further comprises at least one counter-rotation tooth, 
Wherein said counter-rotation tooth is proximate said 
counter-rotation channel. 

9. The medical screW of claim 1 Wherein said shaft is 
cylindrical. 

10. The medical screW of claim 1 Wherein said shaft tapers 
from said head and terminates in a point. 

11. The medical screW of claim 1 Wherein said shaft 
comprises a cylindrical portion and a tapered portion. 

12. The medical screW of claim 2 Wherein at least one of 
said ?rst series and said second series of helical threads 
tapers from said head along said shaft. 

13. The medical screW of claim 2 Wherein the thickness of 
at least one of said ?rst series and said second series of 
helical threads decreases along a portion of said shaft. 

14. The medical screW of claim 2 Wherein said ?rst series 
of helical threads has an upper surface con?gured at a ?rst 
angle to said shaft and an under surface con?gured at a 
second angle to said shaft, said second series of helical 
threads has an upper surface con?gured at a ?rst angle to 
said shaft and an under surface con?gured at a second angle 
to said shaft, and Wherein at least one of said ?rst angle and 
said second angle of said ?rst series of helical threads is 
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different from at least one of said ?rst angle and said second 
angle of said second series of helical threads. 

15. The medical screW of claim 2 Wherein said ?rst and 
second series of helical threads have an upper surface 
con?gured at a ?rst angle to said shaft and an under surface 
con?gured at a second angle to said shaft and Wherein at 
least one of said ?rst angle and said second angle of said ?rst 
series of helical threads and said ?rst angle and said second 
angle of said second series of helical threads changes along 
said shaft. 

16. The medical screW of claim 1 Wherein said threaded 
portion of said medical screW comprises a series of helical 
threads Which changes in diameter along said shaft. 

17. The medical screW of claim 2 Wherein said ?rst series 
of helical threads has a ?rst pitch and said second series of 
helical threads has a second pitch and Wherein at least one 
of said ?rst pitch and said second pitch varies along said 
shaft. 

18. A medical screW comprising: 

a head for receiving a screW driving device; and 

a shaft having a length and extending from said head, 
Wherein said shaft includes a threaded portion and a 
counter-rotation channel con?gured to receive bone 
groWth. 

19. The medical screW of claim 18 Wherein said shaft 
further comprises a distal guiding tip proximate to said 
threaded portion and con?gured to introduce said medical 
screW into a pre-drilled implantation site. 

20. The medical screW of claim 18 Wherein said threaded 
portion of said medical screW comprises a ?rst series of 
helical threads having a ?rst diameter, and a second series of 
helical threads interleaved With said ?rst series of helical 
threads and having a second diameter Wherein said second 
diameter is different from said ?rst diameter. 

21. The medical screW of claim 19 Wherein said distal 
guiding tip terminates in a point. 

22. The medical screW of claim 19 Wherein said distal 
guiding tip terminates in a beveled face. 

23. The medical screW of claim 18 Wherein said head is 
con?gured as one of a hexagon, square and rectangular head. 

24. The medical screW of claim 18 Wherein said head 
comprises at least one eyelet for receiving sutures. 

25. The medical screW of claim 18 Wherein said medical 
screW further comprises at least one counter-rotation tooth, 
Wherein said counter-rotation tooth is proximate said 
counter-rotation channel. 

26. The medical screW of claim 18 Wherein said shaft is 
cylindrical. 

27. The medical screW of claim 18 Wherein said shaft 
tapers from said head and terminates in a point. 

28. The medical screW of claim 18 Wherein said shaft 
comprises a cylindrical portion and a tapered portion. 

29. The medical screW of claim 20 Wherein said at least 
one of said ?rst series and said second series of helical 
threads tapers from said head along said shaft. 

30. The medical screW of claim 20 Wherein the thickness 
of at least one of said ?rst series and said second series of 
helical threads decreases along a portion of said shaft. 

31. The medical screW of claim 20 Wherein said ?rst series 
of helical threads has an upper surface con?gured at a ?rst 
angle to said shaft and an under surface con?gured at a 
second angle to said shaft, said second series of helical 
threads has an upper surface con?gured at a ?rst angle to 
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said shaft and an under surface con?gured at a second angle 
to said shaft, and Wherein at least one of said ?rst angle and 
said second angle of said ?rst series of helical threads is 
different from at least one of said ?rst angle and said second 
angle of said second series of helical threads 

32. The medical screW of claim 20 Wherein said ?rst and 
second series of helical threads have an upper surface 
con?gured at a ?rst angle to said shaft and an under surface 
con?gured at a second angle to said shaft and Wherein at 
least one of said ?rst angle and said second angle of said ?rst 
series of helical threads and said ?rst angle and said second 
angle of said second series of helical threads changes along 
said shaft. 

33. The medical screW of claim 18 Wherein said threaded 
portion of said rnedical screW comprises a series of helical 
threads Which changes in diameter along said shaft. 

34. The medical screW of claim 20 Wherein said ?rst series 
of helical threads has a ?rst pitch and said second series of 
helical threads has a second pitch and Wherein at least one 
of said ?rst pitch and said second pitch varies along said 
shaft. 

35. A medical screW having a shaft, Wherein said shaft 
comprises: 

a threaded portion; 

a distal guiding tip adjacent said threaded portion Wherein 
said distal guiding tip is con?gured to introduce said 
screW into a pre-drilled implantation site; and 

a slot for receiving a screW driving device. 
36. The medical screw of claim 35 wherein said threaded 

portion of said rnedical screW comprises a ?rst series of 
helical threads having a ?rst diameter and a second series of 
helical threads interleaved With said ?rst series of helical 
threads and having a second diameter, Wherein the second 
diameter is different from said ?rst diameter. 

37. The medical screW of claim 35 Wherein said distal 
guiding tip terminates in a point. 

38. The medical screW of claim 35 Wherein said distal 
guiding tip terminates in a beveled face. 

39. The medical screW of claim 35 Wherein said rnedical 
screW further comprises at least one counter-rotation chan 
nel, Wherein said counter-rotation channel is con?gured to 
receive bone groWth. 

40. The medical screW of claim 35 Wherein said shaft 
further comprises at least one eyelet for receiving sutures. 

41. The medical screW of claim 39 Wherein said rnedical 
screW further comprises at least one counter-rotation tooth, 
Wherein said counter-rotation tooth is proXirnate said 
counter-rotation channel. 

42. The medical screW of claim 35 Wherein said shaft is 
cylindrical. 

43. The medical screW of claim 35 Wherein said shaft 
tapers and terminates at a point. 

44. The medical screW of claim 35 Wherein said shaft 
comprises a cylindrical portion and a tapered portion. 

45. The medical screW of claim 36 Wherein said shaft has 
a proximate end and a distal end and Wherein at least one of 
said ?rst series and said second series of helical threads 
tapers from said proXirnate end to adjacent said distal end of 
said shaft. 

46. The medical screW of claim 36 Wherein the thickness 
of at least one of said ?rst series and said second series of 
helical threads decreases along a portion of said shaft. 
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47. The medical screW of claim 36 Wherein said ?rst series 
of helical threads has an upper surface con?gured at a ?rst 
angle to said shaft and an under surface con?gured at a 
second angle to said shaft, said second series of helical 
threads has an upper surface con?gured at a ?rst angle to 
said shaft and an under surface con?gured at a second angle 
to said shaft and Wherein at least one of said ?rst angle and 
said second angle of said ?rst series of helical threads is 
different from at least one of said ?rst angle and said second 
angle of said second series of helical thread. 

48. The medical screW of claim 36 Wherein said ?rst and 
second series of helical threads has an upper surface con 
?gured at a ?rst angle to said shaft and an under surface 
con?gured at a second angle to said shaft and Wherein at 
least one of said ?rst angle and said second angle of said ?rst 
series of helical threads and said ?rst angle and said second 
angle of said second series of helical threads changes along 
said shaft. 

49. The medical screW of claim 35 Wherein said threaded 
portion of said rnedical screW comprises a series of helical 
threads Which changes in diameter along said shaft. 

50. The medical screW of claim 36 Wherein said ?rst series 
of helical threads has a ?rst pitch and said second series of 
helical threads has a second pitch and Wherein at least one 
of said ?rst pitch and said second pitch varies along said 
shaft. 

51. A medical screW having a shaft comprising: 

a thread portion; 

at least one counter-rotation channel con?gured to receive 
bone groWth; and 

a slot for receiving a screW driving device. 
52. The medical screW of claim 51 Wherein said threaded 

portion of said rnedical screW comprises a ?rst series of 
helical threads having a ?rst diameter, and a second series of 
helical threads interleaved With said ?rst series of helical 
threads and having a second diarneter Wherein said second 
diameter is different from said ?rst diameter. 

53. The medical screW of claim 51 Wherein said shaft 
further comprises at least one eyelet for receiving sutures. 

54. The medical screW of claim 51 Wherein said shaft 
further comprises at least one counter-rotation tooth, 
Wherein said counter-rotation tooth is proXirnate said 
counter-rotation channel. 

55. The medical screW of claim 51 Wherein said shaft is 
cylindrical. 

56. The medical screW of claim 51 Wherein said shaft 
tapers and terminates at a point. 

57. The medical screW of claim 51 Wherein said shaft 
comprises a cylindrical portion and a tapered portion. 

58. The medical screW of claim 52 Wherein said shaft has 
a proximate end and a distal end and Wherein at least one of 
said ?rst series and said second series of helical threads 
tapers from said proXirnate end to adjacent said distal end of 
said shaft. 

59. The medical screW of claim 52 Wherein the thickness 
of at least one of said ?rst series and said second series of 
helical threads decreases along a portion of said shaft. 

60. The medical screW of claim 52 Wherein said ?rst series 
of helical threads has an upper surface con?gured at a ?rst 
angle to said shaft and an under surface con?gured at a 
second angle to said shaft, said second series of helical 
threads has an upper surface con?gured at a ?rst angle to 
said shaft and an under surface con?gured at a second angle 
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to said shaft, and wherein at least one of said ?rst angle and 
said second angle of said ?rst series of helical threads is 
different from at least one of said ?rst angle and said second 
angle of said second series of helical threads. 

61. The medical screW of claim 52 Wherein said ?rst and 
second series of helical threads has an upper surface con 
?gured at a ?rst angle to said shaft and an under surface 
con?gured at a second angle to said shaft and Wherein at 
least one of said ?rst angle and said second angle of said ?rst 
series of helical threads and said ?rst angle and said second 
angle of said second series of helical threads changes along 
said shaft. 

62. The medical screW of claim 51 Wherein said threaded 
portion of said rnedical screW comprises a series of helical 
threads Which changes in diameter along said shaft. 

63. The medical screW of claim 52 Wherein said ?rst series 
of helical threads has a ?rst pitch and said second series of 
helical threads has a second pitch and Wherein at least one 
of said ?rst pitch and said second pitch varies along said 
shaft. 

64. Arnethod of installing a medical screW comprising the 
steps of: 

providing a medical screW having a head for receiving a 
screW driving device and a shaft having a length and 
extending from said head, Wherein said shaft includes 
(a) a distal guiding tip for introducing said screW into 
a pre-dilled implantation site and (b) a threaded por 
tion, Wherein said threaded portion comprises a ?rst 
series of helical threads having a ?rst diameter and a 
second series of helical threads interleaved With said 
?rst series of helical threads and having a second 
diameter, Wherein said second diameter is different 
from said ?rst diarneter; 

drilling an implantation site into bone at a desired loca 
tion; and 
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inserting said distal guiding tip into said implantation site 
and rotating said rnedical screW to a desired degree of 
installation. 

65. Arnethod of installing a medical screW comprising the 
steps of: 

providing a medical screW having a shaft comprising a 
proximate end and a distal end, Wherein said shaft 
includes (a) a threaded portion and (b) a counter 
rotation channel con?gured to receive bone groWth; 

drilling an implantation site into bone at a desired loca 
tion, and 

inserting said distal end of said shaft into said irnplanta 
tion site and rotating said rnedical screW to a desired 
degree of installation. 

66. Arnethod of installing a medical screW comprising the 
steps of: 

providing a medical screW having a shaft, Wherein said 
shaft comprises (a) a threaded portion Wherein said 
threaded portion comprises a ?rst series of helical 
threads having a ?rst diameter and a second series of 
helical threads interleaved With said ?rst series of 
helical threads and having a second diarneter Wherein 
said second diameter is different from said ?rst diam 
eter, (b) a distal guiding tip adjacent said threaded 
portion Wherein said distal guiding tip is con?gured to 
introduce said screW into a pre-drilled implantation 
site, and (c) a slot for receiving a screW driving device; 

drilling an implantation site into bone at a desired loca 
tion; and 

inserting said distal guiding tip into said implantation site 
and rotating said rnedical screW to a desired degree of 
installation. 


