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(57) ABSTRACT 

Disclosed is a bone fracture ?xation device, such as for 
reducing and compressing fractures in the proximal femur. 
The ?xation device includes an elongate body With a helical 
cancellous bone anchor on a distal end. An axially moveable 
proximal anchor is carried by the proximal end of the 
?xation device. The device is rotated into position across the 
fracture or separation betWeen adjacent bones and into the 
adjacent bone or bone fragment, and the proximal anchor is 
distally advanced to apply secondary compression and lock 
the device into place. The device may also be used for soft 
tissue attachments. 
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DISTAL BONE ANCHORS FOR BONE FIXATION 
WITH SECONDARY COMPRESSION 

PRIORITY INFORMATION 

[0001] This invention is a continuation-in-part of US. 
patent application Ser. No. 09/822,803, ?led Mar. 30, 2001, 
the entire contents of Which are hereby expressly incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to internal bone frac 
ture ?xation devices. In one application, the present inven 
tion relates to bone fracture ?xation devices and methods 
adapted for ?xation, among other fractures, of femoral neck 
and other proximal femoral fractures. 

[0004] 2. Description of the Related Art 

[0005] The femur, otherWise knoWn as the thigh bone, 
generally comprises an elongate shaft extending from the 
hip to the knee. The proximal end of the shaft includes a 
head, a neck, a greater trochanter and a lesser trochanter. The 
head of the femur ?ts into the acetabular cup of the hip bone 
to form a ball and socket joint at the hip. The distal end of 
the femur includes a medial condyle and a lateral condyle. 
The condyles engage an upper end of the tibia to form the 
knee joint. Overall, the femur is the longest and strongest 
bone in the skeleton. HoWever, portions of the femur are 
extremely susceptible to fracturing. 

[0006] Pertrochanteric fractures among geriatric patients 
are the most frequent in connection With those of the region 
of the neck of the bone. The advanced age and the patholo 
gies Which are encountered in these patients make a timely 
stabiliZation of skeletal injuries necessary in order to reduce 
to a minimum the bed con?nement and the rehabilitation 
times. Preferably, devices and procedures are utiliZed Which 
minimiZe complications brought about by the so-called 
immobiliZation syndrome, Which may be lethal for patients 
in delicate metabolical circumstances. It is also preferable to 
reduce to a minimum blood losses related to surgical inter 
vention. At the same time, the syntheses means utiliZed must 
be stable in order to alloW the patient to very timely assume 
a seated position and, tWo or three days folloWing the 
intervention, to reassume an erect posture With progressive 
bearing of Weight. 

[0007] Internal ?xation of femoral fractures in general is 
one of the most common orthopedic surgical procedures. 
Fractures of the femur occur in both the proximal portion of 
the femur and the distal portion of the femur. Fractures of the 
proximal portion of the femur (hip fractures) are generally 
classi?ed as femoral neck fractures (capital or sub-capital), 
intertrochanteric fractures and subtrochanteric fractures. 
Fractures of the distal portion of the femur (knee fractures) 
are referred to as supracondylar fractures. Supracondylar 
fractures generally extend vertically betWeen the condyles at 
the loWer end of the femur to separate the distal portion of 
the femur into tWo main bone fragments. Afracture line may 
be further comminuted to create a plurality of smaller bone 
fragments. Fractures of the femur Which extend into the neck 
of the bone are generally more dif?cult to treat than fractures 
restricted to the shaft of the femur. 
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[0008] Operative treatment of the fractures requires that 
the fractures be internally ?xed and possibly compressed. 
Fractures of the neck, head or trochanters of the femur have 
been treated With a variety of compression screW assemblies 
Which include generally a compression plate having a barrel 
member, a lag screW and a compressing screW. The com 
pression plate is secured to the exterior of the femur and the 
barrel member is inserted into a predrilled hole in the 
direction of the femoral head. The lag screW Which has a 
threaded end and a smooth portion is inserted through the 
barrel member so that it extends across the break and into the 
femoral head. The threaded portion engages the femoral 
head. The compressing screW connects the lag screW to the 
plate. By adjusting the tension of the compressing screW the 
compression (reduction) of the fracture can be adjusted. 

[0009] A variety of elongated implants (nail, screW, pin, 
etc.) have been developed, Which are adapted to be posi 
tioned along the longitudinal axis of the femoral neck With 
a leading (distal) end portion in the femoral head so as to 
stabiliZe a fracture of the femoral neck. The elongated 
implant may be implanted by itself or connected to another 
implant such as a side plate or intramedullary rod. The 
leading end portion of the implant typically includes means 
to positively grip the femoral head bone (external threads, 
expanding arms, etc.), but the inclusion of such gripping 
means can introduce several signi?cant problems. First, 
implants With sharp edges on the leading end portion, such 
as the externally threaded implants, exhibit a tendency to 
migrate proximally toWards the hip joint Weight bearing 
surface after implantation. This can occur When the proximal 
cortical bone has insufficient integrity to resist distal move 
ment of the screW head. Such proximal migration under 
physiological loading, Which is also referred to as femoral 
head cut-out, can lead to signi?cant damage to the adjacent 
hip joint. Also, the externally threaded implants can generate 
large stress concentrations in the bone during implantation 
Which can lead to stripping of the threads formed in the bone 
and thus a Weakened grip. The movable arms of knoWn 
expanding arm devices are usually free at one end and 
attached at the other end to the main body of the leading end 
portion of the implant. As a result, all fatigue loading is 
concentrated at the attached ends of the arms and undesir 
ably large bending moments are realiZed at the points of 
attachment. In addition, conventional threaded implants 
generally exhibit insuf?cient holding poWer under tension, 
such that the threads can be stripped out of the femoral head 
either by overtightening during the implantation procedure 
or during post operative loading by the patient’s Weight. 

[0010] Thus, notWithstanding the variety of efforts in the 
prior art, there remains a need for an orthopedic ?xation 
device With improved locking force such as Within the 
femoral head in a femoral neck application, Which resists 
migration and rotation, and Which can be easily and rapidly 
deployed Within the bone. 

SUMMARY OF THE INVENTION 

[0011] There is provided in accordance With one aspect of 
the present invention, a method of securing a ?rst bone 
fragment to a second bone fragment. The method comprises 
the steps of drilling a bore through the ?rst bone fragment in 
the direction of the second bone fragment, and advancing 
through the bore a ?xation device comprising a ?rst portion 
and a second portion that are coupled to each other. A distal 
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anchor of the ?xation device is rotated to secure the ?xation 
device to the second fragment, and the proximal anchor is 
axially advanced to engage the ?rst fragment and provide 
compression across the fracture. 

[0012] In one application of the method, the second bone 
fragment comprises the head of a femur. Alternatively, the 
second bone fragment comprises a tibia, a ?bula, a femur, a 
humurus, a radius, or an ulna. The ?rst bone fragment may 
comprise a condyle. 

[0013] The method may additionally comprise the step of 
uncoupling the ?rst portion from the second portion. 
[0014] In accordance With another aspect of the present 
invention, there is provided a femoral neck fracture ?xation 
device. The device comprises an elongate body, having a 
proximal end and a distal end and a helical anchor on the 
distal end. The helical anchor is Wrapped about a central core 
or axial lumen. An outer edge of the helical anchor de?nes 
an outer boundary and the central core or axial lumen de?nes 
a minor diameter. A ?rst retention structure is provided on 
the body, proximal to the anchor. A proximal anchor is 
moveably carried by the body. The proximal anchor is 
movable in the distal direction With respect to the body and 
the retention structure resists proximal movement of the 
proximal anchor With respect to the body. 
[0015] In accordance With a further aspect of the present 
invention, there is provided a bone fracture ?xation device. 
The device comprises an elongate body having a proximal 
end and a distal end. A cancellous bone anchor is on the 
distal end. The cancellous bone anchor comprises a helical 
?ange Wrapped about a central core or axial lumen. An outer 
edge of the helical anchor de?nes an outer boundary and the 
central core or axial lumen de?nes a minor diameter. A 
proximal anchor is axially movably carried on the body. 
Complimentary surface structures are provided betWeen the 
body and the proximal anchor that permit advancing the 
proximal anchor in the distal direction to provide compres 
sion across a fracture but that resist axial proximal move 
ment of the proximal anchor. 

[0016] In accordance With another aspect of the present 
invention, there is provided a method of treating a femoral 
fracture. The method comprises the steps of drilling at least 
one and preferably tWo or three bores distally into the femur 
in the direction of a fracture, and advancing into each bore 
a ?xation device that comprises a body having a ?rst portion 
that forms a distal bone anchor and a second portion that 
forms a proximal end. A proximal component is rotated to 
engage the distal anchor With the bone distal to the fracture, 
and a proximal anchor is advanced distally along the ?xation 
device to compress the fracture. 

[0017] In accordance With another aspect of the invention 
a bone fracture ?xation device comprises an elongate body 
having a proximal end and a distal end. The body also 
includes a helical anchor on the distal end. A ?rst retention 
structure is on the body located proximal to the anchor. A 
proximal anchor is moveably carried by the body and has a 
tubular housing. The tubular housing has at least one barb 
extending radially outWardly from the tubular housing and 
de?ning an engagement surface that lies Within a plane that 
is transverse to a longitudinal axis of the tubular housing. 
The proximal anchor is movable in the distal direction With 
respect to the body and the retention structure resists proxi 
mal movement of the proximal anchor With respect to the 
body. 
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[0018] Preferably, the drilling step comprises drilling the 
bore along an axis Which extends into the femoral neck and 
in the direction of the head of the femur. In one embodiment, 
the advancing a proximal anchor step comprises axially 
advancing the proximal anchor Without rotating the proxi 
mal anchor With respect to the ?xation device. The femoral 
fracture may be a femoral neck fracture (e.g., capital or 
subcapital), an intertrochanteric fracture or a subtrochanteric 
fracture. 

[0019] Further features and advantages of the present 
invention Will become apparent to those of skill in the art in 
vieW of the detailed description of preferred embodiments 
Which folloWs, When considered together With the attached 
draWings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a posterior elevational posterior cross 
section through the proximal portion of the femur, having 
tWo femoral neck fracture ?xation devices positioned 
therein. 

[0021] FIG. 2 is a posterior cross section as in FIG. 1, 
With a modi?ed ?xation device positioned therein. 

[0022] FIG. 3A is a side elevational cross section of a 
?xation device similar to that of FIG. 1. 

[0023] FIG. 3B is a side elevational cross section of a 
?xation device similar to that of FIG. 2. 

[0024] FIG. 3C is a side elevational vieW of a double helix 
distal anchor. 

[0025] FIG. 3D is a side elevational vieW of a “V” thread 
distal anchor. 

[0026] FIG. 3E is a side elevational vieW of a buttress 
thread distal anchor 

[0027] FIG. 3F is a side elevational vieW of a triple helix 
distal anchor. 

[0028] FIG. 3G is a side elevational vieW of a split triple 
helix distal anchor. 

[0029] FIG. 3H is a side elevational vieW of a tapered 
transition thread distal anchor. 

[0030] FIG. 3I is a side elevational vieW of a tapered 
thread distal anchor. 

[0031] FIG. 4A is a front elevational perspective vieW of 
a modi?ed ?xation device of the present invention. 

[0032] FIG. 4B is a front elevational perspective vieW of 
a further modi?cation to the ?xation device of the present 
invention. 

[0033] FIG. 5 is an axial cross sectional vieW through a 
distal end of a ?xation device of the present invention. 

[0034] FIG. 6 is a posterior cross section as in FIG. 1, 
With a ?xation device and integral proximal plate anchor 
positioned therein. 

[0035] FIG. 6A is a cross sectional schematic vieW of a 
combination proximal anchor and plate in accordance With 
the present invention. 

[0036] FIG. 7A is a posterior cross section as in FIG. 1, 
With a plate and ?xation device positioned therein. 




















