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(57) ABSTRACT 

A loW pro?le orthopedic device is used to ?x and stabilize 
bones to correct anomalies in skeletal structure occurring 
naturally or by trauma. Bone screWs are screwed into bones 
by application of torque. Clamps are movably attached to the 
screWs. Each clamp includes a compression ring. A connect 
ing rod connects several screWs through slots in the clamps. 
The clamps are tightened to hold the rod and the heads in a 
pre-selected position by linear movement of the compression 
rings. 
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Fig. 4 
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BONE FIXATION SYSTEM WITH LOW 
PROFILE FASTENER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to orthopedic surgery and, in particu 

lar, to devices and prosthesis for stabilizing and ?xing bones 
and joints of the body. 

2. Description of the Prior Art 
Published US. Application, US 2003/0149487 A1, pub 

lished Aug. 7, 2003, teaches the use of a linear movement to 
apply compressive forces to connect components of an arti 
?cial hip joint. 
US. Pat. No. 6,626,906 issued Sep. 30, 2003 to Young 

teaches a spinal rod attached to a spinal anchor by a clamp. 
The clamp is tightened about the anchor by a collet screwed 
into the clamp. The rod is held in the clamp by a split ring that 
is reduced in siZe by the collet. The anchor is placed in the 
bone by torque and the collet is tightened by additional 
torque. 
US. Pat. No. 6,610,063 issued Aug. 26, 2003 to Kumar et 

al, US. Pat. No. 6,610,062 issued Aug. 26, 2003 to Bailey et 
al, US. Pat. No. 6,565,565 issued May 20, 2003 toYuan et al, 
US. Pat. No. RE 37,665 issued Apr. 16, 2002 to Ralph et al, 
US. Pat. No. 6,478,798 issued Nov. 12, 2002 to Howland and 
US. Pat. No. 5,584,834 issued Dec. 17, 1996 to Errico et a1 
teach a spinal rod coupled to several bone anchors by clamps 
that require additional torque to be applied to the assembly 
after the bone screw has been seated in the bone. 

In normal practice, the bone screws are each anchored in 
the bone with a speci?c amount of torque that approaches the 
ultimate sustainable force between the screw threads and the 
bone. The bone screws are then connected together by a rod 
having sui?cient stiffness to maintain the desired skeletal 
orientation. The connection between the rod and the bone 
screws must be strong enough to be immobile. 

All these prior art spinal ?xation devices result in addi 
tional torque applied to the assembly, and thereby to the bone 
screw, to tighten and lock the rod to each of the bone screws. 
The additional load may strip the purchase between the bone 
and the threads of the bone screw. To prevent such a result, 
some tool must be used to counter the torque of locking the 
rod and the screws. The use of an anti-torqueing tool requires 
additional coordination by the surgeon or surgeons to prevent 
slippage. 
What is needed in the art is a system for connecting a rod 

and an embedded bone screw using compressive forces rather 
than torque. 

SUMMARY OF THE PRESENT INVENTION 

There are many instances in which it is necessary to stabi 
liZe and ?x bones and bone fragments in a particular spatial 
relationship to correct the location of skeletal components 
due to injury or disease. One group of devices employ a 
number of bone pins, anchors, or screws placed in bones 
across a discontinuity in the bone or bone fragments, such as 
a fracture, or adjacent vertebrae, or a joint, connected by a rod 
to maintain a predetermined spatial location of the bones. In 
some cases these devices may be temporary, with subsequent 
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2 
removal, or permanent, in the form of a prosthesis. The 
devices may be internal or external of the body. The instant 
device may be used in these applications. However, the pre 
ferred embodiment is related to spinal ?xation and the 
description is directed thereto by way of example and not 
limitation. 

SHORT DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective of a portion of the spine with the 
orthopedic device of this invention in place; 

FIG. 2 is a perspective of one embodiment of the orthope 
dic device of this invention; 

FIG. 3 is an end view, partially in section, of the orthopedic 
device of this invention with the compression ring in the open 
position; 

FIG. 4 is an end view, partially in section, of the orthopedic 
device of this invention with the compression ring in the 
closed position; 

FIG. 5 is a cross section of FIG. 3; 
FIG. 6 is a cross section of FIG. 4; 
FIG. 7 is a top plan view of the clamp body of this inven 

tion; 
FIG. 8 is a side view, partially in section, ofthe clamp body 

of this invention; 
FIG. 9 is a perspective of the clamp body of this invention; 
FIG. 10 is a perspective of the compression ring of this 

[invnetion] invention; 
FIG. 11 is a top view of the compression ring of this 

invention; 
FIG. 12 is a cross section of the compression ring of this 

invention; 
FIG. 13 is a perspective of another embodiment of this 

invention; 
FIG. 14 is a perspective of another embodiment of this 

invention; 
FIG. 15 is a perspective of another embodiment of this 

invention; 
FIG. 16 is a cross section of FIG. 15 showing the compres 

sion ring in the open position; 
FIG. 17 is a cross section of FIG. 15 showing the compres 

sion ring in the closed position; 
FIG. 18 is a perspective of another embodiment of this 

invention with the compression ring in the open position; 
FIG. 19 is a side view ofFIG. 18 with the compression ring 

in the closed position; 
FIG. 20 is a perspective of another embodiment of this 

invention with the compression ring in the open position; 
FIG. 21 is a side view ofFIG. 20 with the compression ring 

in the closed position; 
FIG. 22 is a perspective of another embodiment of this 

invention; and 
FIG. 23 is a cross section of FIG. 22. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a portion of the lumbar spine S with a 
unilateral orthopedic ?xation device 10 in place to stabilize 
and ?x the vertebra in relation to each other and the sacrum in 
order to maintain a more natural curvature. A bilateral instal 
lation can be used, if deemed necessary. As shown in more 
detail in FIG. 2, an elongated connector bar 11 spans the 
discontinuity between the vertebra and bone screws 13. As 
shown, the bar has a circular cross section however, other 
shapes may be used, such as shown for the link 29 in FIG. 13. 
The bone anchors have an exterior helical thread 60, shown in 
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FIGS. 5-6, by Which the bone screws 13 gain purchase in the 
cancellous bone through application of torque. 

The torque is applied to the screWs by the surgeon using a 
tool (not shoWn) that engages the recess 61 in the head 15 of 
the screW and rotates the screW about its longitudinal axis. 
The amount of torque is critical to installation and the long 
life of the prosthesis in that too little does not secure the screW 
from loosening or backing out and too much causes the strip 
ping of the thread path in the bone and loss of purchase. The 
surgeon attempts to apply the optimum torque When placing 
the screWs in the bone and additional torque on the bone screW 
is to be avoided. As shoWn in FIGS. 5 and 6, the recess 61 is 
accessible through the clamp body 12 Which permits pre 
assembly of the screW and clamp, if desired, before placement 
in the bone. 

During the spinal ?xation, the several bone screWs are 
threaded into the different vertebrae according to the anatomy 
of each vertebrae. This results in a series of screWs Without 
uniformity in angle or alignment. To compensate for these 
anomalies, the connection betWeen the head of the screWs and 
the clamp bodies pivots or sWivels to capture the connector 
rod. In some instances, the rod must be bent because the 
screWs are so far out of line or the intended correction is so 

severe. In other cases, a link may be used to secure the rod 
relative to the bone screW. To avoid application of any more 
torque to the bone screW, the connector rod 11 is secured to 
the bone screW by a linear motion Which applies compressive 
force through clamp 12 to the rod 11 and the head 15 of the 
screW. 

The exterior Walls 24 of the clamp body 12 are illustrated as 
generally tubular With a receptacle 25, shoWn in FIG. 8, at one 
end and a slot 23 at the other end. The receptacle is of a siZe 
to accommodate the head 15 of the bone screW. The slot 23 
has upper and loWer longitudinal ridges 17 and 18, respec 
tively, to grip the connector rod 11. As shoWn in FIGS. 5 and 
6, the head 15 is spherical and the inside surface 16 of the 
receptacle is complementary to permit a universal or sWivel 
connection. The orthopedic device has a loW pro?le because 
the connector rod is recessed in the slot 23 of clamp 12. 

The exterior Walls 24 of clamp 12 may be tapered or oth 
erWise shaped to provide a change in external diameter along 
the length. The Walls 24 also are relieved With circumferential 
slots 27 and 28, shoWn in FIGS. 8-9, to increase the radial 
?exibility of the clamp. A compression ring 14 is force ?t on 
the exterior Walls 24 of the clamp 12 by ?exing the tubular 
Walls. The compression ring 14 is moveable along the exterior 
Walls from an open position to a closed position. The open 
position, as shoWn in FIGS. 5, 18, and 20, alloWs sWiveling 
movement of the screW head and sliding movement of the 
connector rod Within the clamp 12. In the closed position, 
shoWn in FIGS. 6, 19 and 21, the compression ring 14 applies 
compressive forces betWeen the clamp 12 and the rod 11 and 
screW 13 that immobiliZes the connections. The compression 
ring [12] 14 has a skirt 26 With spaced inner annular ridges 19 
and 22 Which engage annular bulges [19] 20 and 21, respec 
tively, on the exterior Walls 24 of clamp 12 in the closed 
position. 

The application of the compressive force that immobiliZes 
the components of the orthopedic device is generated by a 
linear movement of the compression ring relative to the exte 
rior Walls of the clamp. This movement to the closed position 
is accomplished using a simple telescoping instrument (not 
shoWn) engaging the clamp and the compression ring so that 
equal and opposite forces moves the ring Without imparting 
stress to the screW. In the event of remedial surgery, the clamp 
may be moved to the open position in the same manner. 
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4 
The link 29, shoWn in FIG. 13, extends the range of the 

orthopedic device in situations Where the connector rod can 
not directly contact the slot 23 in the clamp 12. The link may 
come in different lengths or be customiZed to the siZe neces 
sary for a particular patient. The link 29 has an arm similar to 
the dimensions of a connector rod but of a trapeZoidal shape 
though other shapes may be used. The arm has a journal 30 on 
one end. The journal 30 is shoWn as a closed ring hoWever, it 
may be discontinuous. The journal has a threaded bore With a 
set screW 31 to secure the link to the connector rod. The other 
end of the link is secured to the bone screW by the clamp 12 
and compression ring 14. In FIG. 14, the link 29' arm is the 
same or similar in shape to a connector rod. The link has a 
journal 30' With a set screW 31' to ?x the connection With the 
connector rod 11. 

In FIGS. 15, 16, and 17 another link 29" is illustrated With 
a journal 30" at one end. The link is similar to a connector rod. 
The journal 30" is a split sleeve With a compression ring 14' 
encircling the split sleeve. The compression ring 14' has an 
open position, shoWn in FIG. 17, and a closedposition, shoWn 
in FIG. 16. After adjusting the connection betWeen the link 
and the connector rod 11, the compression ring is moved to 
the closed position to secure the link to the connector rod. The 
other end of the link 29" is secured in the slot of the clamp 12 
to complete the tightening of the orthopedic device. 

FIGS. 18-23 illustrate embodiments of the orthopedic 
device 10 in Which the clamp 12 includes a retainer prevent 
ing the inadvertent separation of the connector rod 11 from 
the clamp. The use of these clamps and retainers is discre 
tionary With the surgeon. In FIGS. 18 and 19, the exterior 
Walls of the clamp 12 extend above the slot 23 as opposing 
semi-circular projections. An exterior groove 41 is formed in 
the semi-circular projections resulting in a terminal lip 42. A 
retainer ring 40 is snapped into and held inplace by the groove 
41. 

FIGS. 20 and 21 illustrate another retainer in the form of a 
clip 50 Which extends across and covers the open slot 23. The 
ends 53 of the clip are reverse folded to snap over the lip 52 
and seat into the groove 51. 

FIGS. 22 and 23 illustrate a clamp 12' With a bore 23' for 
passage of the connector rod 11. The bore 23' is intersected by 
a threaded passage 60 With a set screW retainer 61 for holding 
the connector rod 11 and the clamp 12' together. After the rod 
11 is passed through the clamps of an orthopedic device, the 
compression rings Would be moved to the closed position 
locking the orientation of the rods and screWs. The set screWs 
Would then be tightened to ?x the rod to the clamp. In this 
Way, the torque of tightening the set screW Would be absorbed 
by the rod. The clamp 12' is locked to the screW 13 by com 
pression ring 14, shoWn in the closed position. 
A number of embodiments of the present invention have 

been described. Nevertheless, it Will be understood that vari 
ous modi?cations may be made Without departing from the 
spirit and scope of the invention. Accordingly, it is to be 
understood that the invention is not to be limited by the 
speci?c illustrated embodiment but only by the scope of the 
appended claims. 
We claim: 
1. An orthopedic device for stabiliZing bones including at 

least one bone pin, at least one elongated connector rod and at 
least one link interconnecting the elongated connector rod 
and bone pin, each bone pin comprising a shank for penetrat 
ing a bone With a head on one end, a clamp universally 
connected to said head for locking said pin to a link, said 
clamp having a body including exterior Walls forming an 
inner receptacle enclosing said head, a ?rst compression ring 
surrounding the outside of said exterior Walls in one position, 
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a slot through said exterior Walls of said body opposite said 
receptacle, said slot slidably contacting said link, said ?rst 
compression ring linearly movable along said outside of said 
exterior Walls to a second position by application of a force 
consisting of a linear force along a longitudinal axis of said 
body Whereby said exterior Walls of said receptacle and said 
slot exert compressive force securely locking said clamp 
about said head and said link, said link having an arm With one 
end and a journal at the other end, said journal has a split 
sleeve and a second compression ring surrounding the outside 
of said split sleeve, said second compression ring being mov 
able linearly along said split sleeve by application of a force 
consisting of a linear force along an axis of said link to move 
said sleeve from an open position to a closed position, said 
open position permitting adjustment of said connector rod in 
said journal and said closed position securing said connector 
rod and journal together. 

2. An orthopedic device of claim 1 Wherein said head of 
said bone pin is approximately spherical and said receptacle 
has a complementary shape Whereby said bone pin and said 
clamp may be universally oriented. 

3. An orthopedic device of claim 1 Wherein said shank is 
formed With an exterior helical thread. 

4. An orthopedic device of claim 1 Wherein said slot is 
adjacent said receptacle Whereby said head and said link are 
in close proximity producing a loW pro?le. 

5. In an orthopedic system for stabiliZing and ?xing bones 
across a discontinuity, at least tWo bone screWs, an elongated 
connector rod of a length to span the discontinuity, and at least 
one link, each said bone screW comprising a threaded shank 
With a head, said head including a means for applying torque 
to said shank and a means for attaching one end of said link, 
the other end of said link formed as a clamp, said clamp 
having an elongated body With exterior Walls, a slot extending 
across said exterior Walls of said clamp, said connector rod 
movably disposed in said slot, a compression ring surround 
ing said exterior Walls in one position linearly along said 
exterior Walls to a second position by application of a force 
consisting of a linear force along a longitudinal axis of said 
link Whereby said exterior Walls exert a compressive force in 
said slot When said compression ring is moved by said linear 
force to said second position. 

6. In an orthopedic system of claim 5 Wherein said connec 
tor rod is slidably engaged in said slot When said compression 
ring is in said one position, said connector rod is held in said 
slot When said compression ring is in said second position. 

7. In an orthopedic device for stabilizing bones comprising 
in combination a bonepin having a?rst endand a second end, 
said first end constructed and arranged as a shank portion for 
securement to a bone, said second end constructed and 
arranged as a headportion, a clamp universally connected to 
said head portion ofsaid bone pin, said clamp having an 
elongated body with exterior walls, a slot extending across 
said exterior walls, said slot constructed and arranged to 
accept a rod member, a compression ring surrounding said 
exterior walls, said compression ring linearly traversable 
along said exterior walls between a?rstposition and a sec 
ond position by a force consisting of a linear force, whereby 
traversal of said compression ring from said first position to 
said second position compresses said clamp to substantially 
?x said clamp and said rod to said bone pin in a predeter 
mined orientation, the improvement comprising: 

at least one annular bulge positioned along the length of 
said exterior walls ofsaid clamp to provide a change in 
the external diameter along the length thereof, said at 
least one annular bulge constructed and arranged to 
cooperate with said compression ring to apply compres 
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6 
siveforces to said clampfor immobilizing at least one of 
the connections between said clamp and said rod or said 
clamp and said bone pin. 

8. The orthopedic devicefor stabilizing bones ofclaim 7 
wherein said compression ring includes at least one inner 
annular ridge constructed and arranged to engage said at 
least one annular bulge in an overlapping manner while said 
compression ring is in said secondposition, whereby engage 
ment ofsaid bulge and said ridge applies compressiveforces 
to said clampfor immobilizing the connections between said 
clamp and said rod with respect to said bone pin. 

9. The orthopedic devicefor stabilizing bones ofclaim 7 
wherein the at least one annular bulge is constructed and 
arranged to cooperate with said compression ring to apply 
compressiveforces to said clampfor immobilizing the con 
nections between said clamp and said rod, the at least one 
annular bulge constructed and arranged to cooperate with 
said compression ring to apply compressive forces to said 
clampfor immobilizing the connections between said clamp 
and said bone pin, said compression ring constructed and 
arranged to progressively engage said annular bulge, 
whereby said connections may be immobilized one at a time. 

10. The orthopedic devicefor stabilizing bones ofclaim 9 
wherein said compression ring includes at least one inner 
annular ridge constructed and arranged to engage the at 
least one annular bulge in an overlapping manner while said 
compression ring is in said secondposition. 

1]. The orthopedic devicefor stabilizing bones ofclaim 7, 
wherein the first position is defined when the compression 
ring is adjacent the headportion ofthe bone pin. 

12. The orthopedic devicefor stabilizing bones ofclaim 7 
wherein said bone pin is a bone screw wherein said?rst end 
includes at least one helical thread for penetrating and 
engaging a bone and wherein said headportion is substan 
tially spherical in shape. 

13. An orthopedic devicefor stabilizing bones comprising: 
a bone pin having a?rst end and a second end, said?rst 

end constructed and arranged as a shank portion for 
penetrating securement to a bone, said second end con 
structed and arranged as a head portion; 

a clamp universally connected to said headportion ofsaid 
bone pin for securing said bone pin to a rod or link 
member, said clamp having an elongated body with exte 
rior walls, said exterior walls including at least one 
annular bulge toprovide a change in the external diam 
eter ofsaid exterior walls, a slot extending across said 
exterior walls, said slot constructed and arranged to 
accept said rod or said link member; 

a compression ring surrounding said exterior walls, said 
compression ring linearly traversable along said exte 
rior walls between a first position and a second position 
by application ofaforce consisting ofa linear force 
along a longitudinal axis ofsaid clamp, whereby tra 
versal ofsaid compression ringfrom said?rstposition to 
said second position causes said compression ring to 
cooperate with said at least one annular bulge to apply 
compressiveforces to said clamp to immobilize at least 
one ofthe connections between said clamp and said rod 
or link member or said clamp and said bone pin. 

14. The orthopedic devicefor stabilizing bones ofclaim 13 
wherein said compression ring includes at least one inner 
annular ridge constructed and arranged to engage said at 
least one annular bulge in an overlapping manner while said 
compression ring is in said secondposition, whereby engage 
ment ofsaid at least one bulge and said at least one ridge 
applies compressiveforces to said clampfor immobilizing at 
least one ofsaid connections. 
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15. The orthopedic devicefor stabilizing bones ofclaim 13 
wherein said at least one annular bulge is constructed and 
arranged to cooperate with said compression ring to apply 
compressive forces to said clamp for immobilizing at least 
one ofsaid connections. 

16. The orthopedic devicefor stabilizing bones ofclaim 15 
wherein the at least one annular bulge is constructed and 
arranged to cooperate with said compression ring while said 
compression ring is in said secondposition to immobilize the 
connection between said clamp and said bonepin saidsecond 
bulge constructed and arranged to cooperate with said com 
pression ring to immobilize the connection between said 
clamp and said rod or link member while said compression 
ring is in said second position, whereby said compression 
ring may independently engage said first or said second 
bulges during translation thereof 

1 7. The orthopedic devicefor stabilizing bones ofclaim 15 
wherein said compression ring includes at least one inner 
annular ridge constructed and arranged to engage the at 
least one annular bulge in an overlapping manner while said 
compression ring is in said secondposition, whereby engage 
ment ofsaid annular bulge and said annular ridge applies 
compressiveforces to said clampfor immobilizing said con 
nections. 

18. The orthopedic devicefor stabilizing bones ofclaim 1 7 
wherein the first position is defined when the compression 
ring is adjacent the headportion ofthe bone pin. 

19. The orthopedic devicefor stabilizing bones ofclaim 13 
wherein said bone pin is a bone screw wherein said?rst end 
includes at least one helical thread for penetrating and 
engaging a bone and wherein said head portion is at least 
partially spherical in shape. 

20. An orthopedic kitfor stabilizing bones comprising: 
at least one bone pin having a?rst end and a second end, 

said first end constructed and arranged as a shank por 
tion for penetrating securement to a bone, said second 
end constructed and arranged as a head portion; 

a clamp universally connected to said headportion ofeach 
said bone pinfor securing said bone pin to a rod or a 
link, said clamp having an elongated body with exterior 
walls, a slot extending across said exterior walls, said 
slot constructed and arranged to slidably accept said 
rod or said link; 

a?rst compression ring surrounding said exterior walls of 
said clamp, said first compression ring linearly travers 
able along said exterior walls between a?rst position 
and a secondposition by aforce consisting ofa linear 
force along a longitudinal axis ofsaid clamp, said?rst 
position permitting adjustment ofsaid rod or link, said 
secondposition compressing said clamp to immobilize 
said rod or link with respect to said bone pin; 

at least one link having an arm on one end and ajournal at 
the other end, saidjournal having a split sleeve and a 
second compression ring surrounding an outer surface 
ofsaid split sleeve, said second compression ring being 
movable linearly along said split sleeve by application 
ofaforce consisting ofa linearforce along a longitudi 
nal axis ofsaid link to move said sleevefrom an open 
position to a closedposition, said open position permit 
ting adjustment ofsaid connector rod in saidjournal and 
said closed position securing said connector rod and 
said journal together; 

at least one elongated connector rod constructed and 
arranged to cooperate with said slot or saidjournal. 

2]. The orthopedic kitfor stabilizing bones of claim 20 
wherein said clamp includes at least one annular bulgeposi 
tioned along the length ofsaid exterior walls thereofto pro 
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8 
vide a change in the external diameter ofsaid clamp, said at 
least one annular bulge constructed and arranged to coop 
erate with said first compression ring to apply compressive 
forces to said clamp for immobilizing the connections 
between said clamp and said rod or said link with respect to 
said bone pin. 

22. The orthopedic kitfor stabilizing bones of claim 2] 
wherein said exterior walls ofsaid clamp include two or more 
annular bulges to provide a change in the external diameter 
along the length of said exterior walls, said two or more 
annular bulges constructed and arranged to cooperate with 
said first compression ring to apply compressive forces to 
said clamp for immobilizing the connections between said 
clamp and said rod or said link with respect to said bonepin. 

23. The orthopedic kitfor stabilizing bones of claim 22 
wherein a?rst ofsaid two or more annular bulges is posi 
tioned at a?rst end ofsaid clamp and second ofsaid two or 
more annular bulges is positioned at second end of said 
clamp, said first bulge constructed and arranged to cooperate 
with said first compression ring while said first compression 
ring is in said secondposition to immobilize the connection 
between said clamp and said bonepin said second ring con 
structed and arranged to immobilize the connection between 
said clamp and said rod or said link while said compression 
ring is in said secondposition. 

24. The orthopedic kitfor stabilizing bones of claim 22 
wherein said?rst compression ring includes at least one inner 
annular ridge constructed and arranged to engage at least 
one ofsaid two or more annular bulges in an overlapping 
manner while said?rst compression ring is in said second 
position, whereby engagement ofsaid bulge and said ridge 
applies compressiveforces to said clampfor immobilizing the 
connections between said clamp andsaid rodorsaid linkwith 
respect to said bone pin. 

25. The orthopedic kitfor stabilizing bones of claim 24 
wherein said?rst compression ring includes two or more 
inner annular ridges, at least one ofsaid ridges constructed 
and arranged to?t between said two or more annular bulges 
ofsaid clamp while said compression ring is in said?rst 
position and at least one of said ridges constructed and 
arranged to engage at least one ofsaid two or more annular 
bulges in an overlapping manner while said compression ring 
is in said second position to provide compressive forces to 
said clamp. 

26. The orthopedic kitfor stabilizing bones of claim 20 
wherein said bone pin is a bone screw wherein said?rst end 
includes at least one helical thread for penetrating and 
engaging a bone and wherein said headportion is substan 
tially spherical in shape. 

27. A method of using an orthopedic device to stabilize 
bones across a discontinuity comprising the steps of' 
providing a?rst bone pin having a?rst end and a second 

end, said first end constructed and arranged as a shank 
portion for penetrating securement to a bone, said sec 
ond end constructed and arranged as a head portion; 

connecting a?rst clamp member to said headportion of 
said first bone pin for universal movement therebetween, 
said?rst clamp member having an elongated body with 
exterior walls, a first compression ring surrounding said 
exterior walls, said first compression ring located in a 
first position, a first slot extending across said exterior 
walls, said first slot constructed and arranged to accept 
a rod member; 

securing said shankportion ofsaid?rst bonepin to a?rst 
bone portion on a?rst side ofsaid discontinuity; 

providing a second bonepin having a?rst end and a second 
end, said first end constructed and arranged as a shank 
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portion for penetrating securement to a bone, said sec 
ond end constructed and arranged as a head portion; 

connecting a second clamp member to said headportion of 
said second bone pin for universal movement therebe 
tween, said second clamp member having an elongated 
body with exterior walls, a second compression ring 
surrounding said exterior walls, said second compres 
sion ring located in a?rstposition, a secondslot extend 
ing across said exterior walls, said second slot con 
structed and arranged to accept a rod member; 

securing said shankportion ofsaid second bone pin to a 
second bone portion on a second side ofsaid disconti 
nuity; 

placing a rod member in said?rst and said second slots, 
whereby said rod member extends across said disconti 
nuity; 

applying a force consisting of a linear force along the 
longitudinal centerline ofsaid?rst clamp memberfor 
traversing said?rst compression ring to a secondposi 
tion along said exterior walls ofsaid?rst clamp member 
to compress said first clamp member to substantially ?x 
said?rst clamp and said rod member in apredetermined 
orientation with respect to said first bone pin; 

applying a force consisting of a linear force along the 
longitudinal centerline ofsaid secondclamp memberfor 
traversing said second compression ring to a second 
position along said exterior walls ofsaid second clamp 
member to compress said second clamp member to sub 
stantially?x said second clamp member and said rod 
member in a predetermined orientation with respect to 
said?rst bone pin; 

whereby said bones are stabilized across said discontinu 
ity. 

28. The method ofusing an orthopedic device to stabilize 
bones across a discontinuity ofclaim 2 7 wherein said?rst and 
said second bone pins are bone screws wherein said first end 
of each includes at least one helical thread for penetrating 
and engaging a bone and wherein said headportion ofeach 
is substantially spherical in shape. 

29. The method ofusing an orthopedic device to stabilize 
bones across a discontinuity ofclaim 27 wherein said exterior 
walls ofsaid?rst and said second clamp each include at least 
one annular bulge to provide a change in the external diam 
eter along the length ofsaid exterior walls, said at least one 
annular bulge constructed and arranged to cooperate with 
each said respective compression ring to apply compressive 
forces to said respective clampfor immobilizing the connec 
tions between each said respective clamp and said rod with 
respect to each said respective bone pin. 

30. The method ofusing an orthopedic device to stabilize 
bones across a discontinuity ofclaim 29 wherein said?rst and 
said second compression ring each include at least one inner 
annular ridge constructed and arranged to engage said at 
least one annular bulge ofa respective clamp in an overlap 
ping manner while each said respective compression ring is 
located in said second position, whereby engagement 
between said respective bulges and said ridges apply com 
pressive forces to said respective clamp for immobilizing the 
connections between said respective clamp and said rod with 
respect to said respective bone pin. 

3]. An apparatus comprising: 
a bone screw having a threaded shaft and a screw head; 
a clamp body having a receptacle sized to accommodate 

the head of the bone screw with the threaded shaft 
extending downwardly out of the receptacle; and 
compression ring around exterior walls of the clamp 
body and movable along the exterior walls from an open 
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position to a closed position, the compression ring 
including an annular?ange at the upper edge thereof 
the open position de?ned when the compression ring is 
moved towards the receptacle. 

32. The apparatus of claim 3] wherein the screw head is 
spherical. 

33. The apparatus ofclaim 32 wherein the receptacle is 
configured to receive the spherical screw head. 

34. The apparatus ofclaim 3] wherein the receptacle is 
slotted. 

35. The apparatus ofclaim 3] wherein the clamp body has 
annular bulges which engage annular ridges on the inside of 
the compression ring with the compression ring in the closed 
position. 

36. The apparatus of claim 3] wherein the connection 
between the screw and the clamp body is a universal connec 
tion and the orientation of the screw relative to the clamp 
body is adjustable with the compression ring in the open 
position and the orientation between the screw and the clamp 
body is fixed with the compression ring in the closed position. 

37. The apparatus of claim 3] wherein the clamp body 
further comprises a slot to receive a connector rod. 

38. The apparatus ofclaim 37 wherein the slot has upper 
and lower longitudinal ridges to grip the connector rod. 

39. The apparatus ofclaim 37 wherein the position ofthe 
rod in the slot is adjustable with the compression ring in the 
open position and is ?xed with compression ring in the closed 
position. 

40. An apparatus comprising: 
a bone screw having a threaded shaft and a screw head; 
a clamp body having a receptacle sized to accommodate 

the head of the bone screw with the threaded shaft 
extending out the bottom ofthe clamp body, the clamp 
body having a slot to receive a rod; 

a compression ring around exterior walls of the clamp 
body and movable along the exterior wallsfrom an open 
position in which theposition ofthe screw relative to the 
clamp body is adjustable to a closedposition in which 
the position of the screw relative to the clamp body is 
?xed; and 

a retainer which extends across and covers the slot, the 
retainer remaining rotationally stationary with respect 
to the clamp body during relative movement of the clamp 
body and the compression ring. 

4]. The apparatus of claim 40 wherein the retainer is a 
ring. 

42. The apparatus ofclaim 4] wherein the retainer snaps 
into a groove on the clamp body. 

43. The apparatus ofclaim 4] wherein the retainer is a clip. 
44. The apparatus ofclaim 43 wherein the ends ofthe clip 

seat into a groove ofthe clamp body. 
45. An apparatus comprising: 
a bone screw having a threaded shaft and a screw body; 
a clamp body having a lowerportion defining a receptacle 

sized to accommodate the head ofthe bone screw and an 
upper portion sized to accommodate a rod, the clamp 
body defining a?rst diameter near the receptacle and a 
second diameter near the upper portion, the first diam 
eter being less than the second diameter; 
compression ring around exterior walls of the clamp 
body and movable along the exterior wallsfrom an open 
position in which the orientation of the screw is adjust 
able relative to the clamp body and a closedposition in 
which the orientation of the screw is fixed relative to the 
clamp body, the open position defined when the com 
pression ring is moved towards the receptacle; and 
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a retainerf‘or holding a connector rod and the clamp body 
together. 

46. The apparatus of‘claim 45 wherein the retainer is a set 
screw retainer. 

47. The apparatus of claim 45 wherein the clamp body 
includes a boref‘or receiving a rod. 

48. The apparatus of claim 47 wherein the clamp body 
includes a threaded passage which intersects the bore. 

49. The apparatus of‘claim 48 wherein the threadedpas 
sage is configured to receive a set screw retainer. 

50. The apparatus of‘claim 48f‘urther including a set screw 
retainer receivable in the threadedpassagef‘or holding a rod 
disposed in the bore and the clamp together. 

5]. An apparatus comprising: 
a bone screw having a head at one end thereof; 
a clamp body having a receptaclef‘or receiving the head of 

the bone screw, the receptacle being transitionable 
between a first state and a second state; 

a retainer engageable with the clamp body to hold a con 
nector rod in a relativeposition with respect to the clamp 
body; and 

a ring member operably associated with the clamp body 
and repositionable from a first position to a second 
position, the first position defined when the ring member 
is adjacent the receptacle wherein: 
when the ring member is in thefirstposition, the recep 

tacle is in thefirst state and the bone screw is axially 
adjustable relative to the receptacle, and 

when the ring member is in the second position, the 
receptacle is in the second state and the bone screw is 
fixed relative to the receptacle. 

52. The apparatus of claim 5] wherein the clamp body 
includes a saddle for retaining a connector rod. 

53. The apparatus of‘claim 5] wherein the ring member is 
slidably disposed on an outer surface of the clamp body. 

54. The apparatus of claim 5] wherein the clamp body 
includes a slot such that opposing walls of‘the clamp body are 
repositionable towards and away from each other 

55. The apparatus of claim 54 wherein when the ring 
member is in the secondposition, the opposing walls of‘the 
clamp body are urged towards each other andfrictionally 
engage the head of‘the bone screw 

56. The apparatus of‘claim 5] wherein the retainer is a clip. 
57. The apparatus of‘claim 5] wherein the retainer is a set 

screw. 

58. An apparatus comprising: 
a bone screw having a head at one end thereof; 
a clamp body having a receptaclef‘or receiving the head of 

the bone screw, the receptacle transitionable between a 
first state and a second state; 

a retainer engageable with the clamp body; 
a slot defined between the receptacle and the retainer for 

receiving a connector rod, the retainer holding the con 
nector rod in the slot; and 

a ring member operably associated with the clamp body 
such that when the ring member is in afirstposition the 
bone screw is axially adjustable relative to the recep 
tacle, and when the ring member is in a secondposition 
the bone screw is fixed relative to the receptacle, the first 
position defined when the ring member is adjacent the 
receptacle of the clamp body. 

59. The apparatus of claim 58, wherein the clamp body 
includes a saddle, the saddle and the retainer defining the 
slot. 

60. The apparatus of claim 58, wherein when the ring 
member is in the secondposition, the receptaclefrictionally 
engages the head of the bone screw 
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6]. The apparatus of claim 58, wherein the receptacle 

includes opposing walls that are repositionable towards and 
away from each other 

62. The apparatus of‘claim 5], wherein the opposing walls 
frictionally engage the head of‘the bone screw when the ring 
member is in the secondposition. 

63. The apparatus of‘claim 58, wherein the retainer is a 
clip. 

64. The apparatus of‘claim 58, wherein the retainer is a set 
screw. 

65. The apparatus of‘claim 58, wherein the ring member is 
disposed on an outer surface of the clamp body. 

66. The apparatus of claim 58, wherein the clamp body 
includes a slot such that opposing walls of‘the clamp body are 
repositionable. 

67. The apparatus of‘claim 3], wherein the bone screw is 
pivotable relative to the clamp body when the compression 
ring is in the open position. 

68. The apparatus of‘claim 3], wherein said compression 
ring includes at least one annular ridge and the clamp body 
includes at least annular bulge, the annular ridge and the 
annular bulge engage in an overlapping manner while said 
compression ring is in said secondposition, whereby engage 
ment of the annular bulge and the annular ridge applies 
compressivef‘orces to said clampf‘or immobilizing said con 
nections. 

69. The apparatus of‘claim 3], wherein the annular?ange 
extends radially outward. 

70. A method of using an orthopedic device to stabilize 
bones across a discontinuity, comprising: 
providing a first bone pin assembly, the first bone pin 

assembly including a first bone screw having a threaded 
shaft and a screw head, a first clamp body having a 
receptacle at one end and afirst slot at an opposing end, 
the receptacle sized to accommodate the head of the first 
bone screw with the threaded shaft extending down 
wardly out of the receptacle, and a first compression ring 
around exterior walls of‘thefirst clamp body and mov 
able along the exterior walls between an open position 
and a closed position, the first compression ring includ 
ing an annular?ange at the upper edge thereof, the open 
position defined when the first compression ring is adja 
cent the receptacle such that the first bone screw is 
pivotable relative to the first clamp body; 

securing the threaded shaft of the first bone pin assembly to 
afirst bone portion on afirst side of‘the discontinuity; 

placing a rod member in the first slot, whereby the rod 
member extends across the discontinuity; and 

repositioning thefirst compression ringfrom its open posi 
tion to its closed position. 

7]. The method of‘using an orthopedic device to stabilize 
bones across a discontinuity of‘claim 70 wherein the exterior 
wall of the first clamp body includes at least one annular 
bulge cooperative with the first compression ring to apply 
compressivef‘orces to thefirst clamp bodyf‘or immobilizing 
the connection between the first clamp body and the rod with 
respect to the first bone screw 

72. The method of‘using an orthopedic device to stabilize 
bones across a discontinuity of‘claim 70,f‘urther comprising 
a second bone pin assembly, the second bone pin assembly 
including a second bone screw having a threaded shaft and a 
screw head, a second clamp body having a receptacle at one 
end and a secondslot at an opposing end, the receptacle sized 
to accommodate the head of the second bone screw with the 
threaded shaft extending downwardly out of the receptacle, 
and a second compression ring around exterior walls of the 
second clamp body and movable along the exterior walls 
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between an open position and a closed position, the second 
compression ring including an annular?ange at the upper 
edge thereof the open position de?ned when the second com 
pression ring is adjacent the receptacle such that the second 
bone screw is pivotable relative to the second clamp body. 

73. The method ofusing an orthopedic device to stabilize 
bones across a discontinuity of claim 72, further including: 

14 
securing the threaded shaft of the second bone pin assem 

bly to a second bone portion on a second side of the 
discontinuity; and 

repositioning the second compression ringfrom its open 
position to its closedposition. 


