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(54) Title: ROD EXTENSION FOR EXTENDING FUSION CONSTRUCT 

-(57) Abstract: In accordance with embodiments of the 

136 32 present invention, a rod extension for extending a fusion 
136 construct is provided. The rod extension allows a surgeon 

- to connect a stabilization rod implant to at least a portion 
-- of a patient's spine, and also to connect the stabilization 

=100 rod implant to an existing implant that has been previously 

104 installed in the patient. The existing fusion implant 
- typically includes at least one existing pedicle screw, at 

least one existing rod, and at least one existing connector 
- interconnecting the existing pedicle screw to the existing 

S 1rod. The extension implant comprises a rod, an offset beam - 108-. 124 connected to the rod, and a clamp interconnected to the offset 
-_beam, wherein the clamp can be secured to the existing rod, 

thereby extending the fusion construct. A method of use is 
- also provided.  
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RDt f %f ION FOR EXTENDING FUSION CONSTRUCT 

FIELD OF THE INVENTION 

The present invention pertains to spinal implants, and more specifically, to a device for 
extending a pre-existing implant having a rod component.  

BACKGROUND OF THE INVENTION 

At times, spinal surgeons are faced with the problem of having to add additional length 
to a fusion rod that spans one or more intervertebral disks. For example, a patient may have 
had a previous surgery whereby they received an implant spanning a single lumbar disk, 

wherein the implant serves to structurally fuse the vertebra on either side of the disk using 
pedicle screws that are connected to a rigid rod that bridges the disk.  

If the patient then develops a problem with an adjacent disk, the surgeon is faced with 
having to somehow bridge the adjacent disk; however, a location to anchor the first end of the 
new fusion implant is already taken up by the existing implant. Accordingly, surgeons typically 
open the region of the existing implant and install a new implant that spans the length of the 
first implant, as well as the additional disk that has become problematic. This existing solution 
causes the disruption of the area of the first implant, and therefore, results in additional tissue 
damage and required healing time, added surgical time, and added corresponding treatment 

costs.  

Accordingly, it would be advantageous to be able to attach the new implant to the 
existing implant without removing the first implant or unnecessarily disrupting or causing 

tissue damage to the area of the existing implant.  

SUMMARY OF THE INVENTION 

In accordance with embodiments of the present invention, a spinal fusion extension 
implant is provided for interconnecting to an existing fusion implant in a spine of a patient, the 
existing fusion implant having at least one existing pedicle screw, at least one existing rod, and 
at least one existing connector interconnecting the existing pedicle screw to the existing rod, the 

extension implant comprising a rod, an offset beam connected to the rod; and a clamp 
connected to the offset beam, wherein the clamp is adapted to be secured to the existing rod.  

In accordance with embodiments of the present invention, an extension implant is 
provided, wherein the clamp comprises a receptacle for receiving at least a portion of the 

existing rod and the receptacle comprises opposing arms that extend around at least an equator 

of the existing rod.  

In accordance with embodiments of the present invention, an extension implant is 
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RdDf1D4I ION FOR EXTENDING FUSION CONSTRUCT 

FIELD OF THE INVENTION 

The present invention pertains to spinal implants, and more specifically, to a device for 

extending a pre-existing implant having a rod component.  

BACKGROUND OF THE INVENTION 

At times, spinal surgeons are faced with the problem of having to add additional length 

to a fusion rod that spans one or more intervertebral disks. For example, a patient may have 

had a previous surgery whereby they received an implant spanning a single lumbar disk, 

wherein the implant serves to structurally fuse the vertebra on either side of the disk using 

pedicle screws that are connected to a rigid rod that bridges the disk.  

If the patient then develops a problem with an adjacent disk, the surgeon is faced with 

having to somehow bridge the adjacent disk; however, a location to anchor the first end of the 

new fusion implant is already taken up by the existing implant. Accordingly, surgeons typically 

open the region of the existing implant and install a new implant that spans the length of the 

first implant, as well as the additional disk that has become problematic. This existing solution 

causes the disruption of the area of the first implant, and therefore, results in additional tissue 

damage and required healing time, added surgical time, and added corresponding treatment 

costs.  

Accordingly, it would be advantageous to be able to attach the new implant to the 

existing implant without removing the first implant or unnecessarily disrupting or causing 

tissue damage to the area of the existing implant.  

SUMMARY OF THE INVENTION 

In accordance with embodiments of the present invention, a spinal fusion extension 

implant is provided for interconnecting to an existing fusion implant in a spine of a patient, the 

existing fusion implant having at least one existing pedicle screw, at least one existing rod, and 

at least one existing connector interconnecting the existing pedicle screw to the existing rod, the 

extension implant comprising a rod, an offset beam connected to the rod; and a clamp 

connected to the offset beam, wherein the clamp is adapted to be secured to the existing rod.  

In accordance with embodiments of the present invention, an extension implant is 

provided, wherein the clamp comprises a receptacle for receiving at least a portion of the 

existing rod and the receptacle comprises opposing arms that extend around at least an equator 

of the existing rod.  

In accordance with embodiments of the present invention, an extension implant is 
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provided, whe'rein"ie' "clamp comprises a deformable body having a slot with first and second 

sides, the deformable body having a first wing on the first slot side and a second wing on the 

second slot side.  

In accordance with embodiments of the present invention an extension implant is 

provided, further comprising a screw for deforming at least one of the first or second wings 

away from the other of the first or second wings.  

In accordance with embodiments of the present invention, an extension implant is 

provided, wherein the rod portion and the offset beam are connected by means of a transitional 

section.  

In accordance with embodiments of the present invention a spinal fusion extension 

implant is provided for interconnecting to an existing fusion implant in a spine of a patient, the 

existing fusion implant having at least one existing pedicle screw, at least one existing rod, and 

at least one existing connector interconnecting the existing pedicle screw to the existing rod, the 

extension implant comprising a means for longitudinally stabilizing at least a portion of the 

spine, a means for offsetting around at least one of the existing pedicle screw and the existing 

connector, the means for offsetting connected to the means for longitudinally stabilizing, and a 

means for clamping connected to the means for offsetting, wherein the means for clamping 

secures the means for longitudinally stabilizing and the means for offsetting to the existing rod.  

In accordance with embodiments of the present invention, a clamp is provided for 

attaching a first spinal implant member to a second spinal implant member, comprising a 

deformable body, a receptacle, within the deformable body, for receiving at least a portion of 

the second spinal implant member, the receptacle comprising opposing arms, wherein the 

opposing arms extend around at least an equator of the second spinal implant member, a slot, 

within the deformable body, wherein the slot separates a first and second wing of the 

deformnable body; and a screw for tightening the clamp, wherein the screw operates to separate 

the first and second wings and wherein the separation results in a deformation of the 

deformable body, whereby the deformation results in a closing of the receptacle around the at 

least a portion of the second spinal implant member.  

In accordance with embodiments of the present invention, a clamp is provided further 

comprising a screw hole, within the deformable body, extending through the first wing of the 

deformable body, the screw hole adapted to receive the screw to facilitate contact with the 

second wing of the deformable body.  

In accordance with embodiments of the present invention, a method for extending a 

2



WO 2007/012025 PCT/US2006/028100 

spinal r"is" rovi'td,'"'coiiising the steps of installing a pedicle screw into a vertebra 

adjacent an existing spinal implant, connecting the pedicle screw to a portion of a spinal rod 

extension, having a clamp operatively associated therewith, the clamp having at least one 

receptacle adapted to receive a rod and being deformable to secure the rod, inserting into the 

receptacle a rod portion of the existing implant, and deforming the clamp to secure the rod 

portion of the existing spinal implant.  

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 a is a side elevation view of an existing implant and of an embodiment of the 

present invention connected to the implant; 

Fig. lb is a side elevation view of the existing implant and embodiment of the present 

invention shown in Fig. lb, shown here attached to a spine; 

Fig. 2 is a top plan view of the embodiment of the present invention shown in Fig. 1 a; 

Fig. 3 is a cross-sectional view of a rod portion of the embodiment of the present 

invention shown in Fig. 2; 

Fig. 4 is a cross-sectional view of an offset beam portion of the embodiment of the 

present invention shown in Fig. 2; 

Fig. 5 is a cross-sectional view of a transitional rod-to-offset beam portion of the 

embodiment of the present invention shown in Fig. 2; and 

Fig. 6 is a cross-sectional view of a clamp portion of the embodiment of the present 

invention shown in Fig. 2.  

Drawings are not necessarily to scale.  

DETAILED DESCRIPTION 

In accordance with embodiments of the present invention, a rod extension for extending 

a fusion construct is provided. The rod extension allows a surgeon to connect a stabilization 

rod implant to at least a portion of a patient's spine, and also connect the stabilization rod 

implant to an existing implant that has been previously installed in the patient. In various 

embodiments of the present invention a device is provided that may be used to extend an 

existing fusion rod implant cephalad and caudal.  

Referring now to Fig. la, rod extension 100 is shown in accordance with embodiments 

of the present invention. The rod extension 100 provides for a simple, rigid connection to an 

existing fusion rod. The rod extension 100 generally includes a rod portion 104, an offset beam 

108, and a clamp 112. As shown in Fig. la, the rod extension 100 is connected to an existing 

fusion implant 116, wherein the existing fusion implant 116 comprises an existing rod 120, 
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6kistigij" ,"di " s e Ws"I24, and existing connectors 128 that interconnect the existing rod 120 

to the existing pedicle screws 124.  

Referring still to Fig. la, in accordance with embodiments of the present invention, the 

rod extension 100 is of sufficient length to allow the device to be anchored to the spine at the 

end comprising the rod portion 104, while at the other end extending sufficient distance to be 

connected to an existing implant 116. The end comprising the rod portion 104 may be 

anchored to the spine using hooks or other means to be attached to the spine. As shown in Fig.  

la, a pedicle screw 132 is shown interconnected to the rod 104 using a connector 136, wherein 

the pedicle screw 132 may be inserted into the pedicle of a vertebra for anchoring the end 

comprising the rod portion 104 to the spine. In accordance with embodiments of the present 

invention, the offset beam 108 comprises a means for stepping over or around the screw head 

of an existing pedicle screw 124 and existing connector 128, thereby allowing the rod portion 

104 of the rod extension 100 to be substantially aligned with the existing rod 120. The offset 

beam 108, therefore, is of sufficient dimensions to allow the rod extension 100 to have access 

to the existing rod 120 via clamp 112, while also providing clearance from the screw head of an 

existing screw 124 and its associated existing connector 128. In accordance with embodiments 

of the present invention, the offset beam 108 may further comprise a telescoping means or other 

means for adjusting its longitudinal length and/or its offset or step dimension to accommodate 

different implant systems and/or to further accommodate actual conditions found within each 

patient.  

Fig. la illustrates one possible orientation of existing rod 120, rod portion 104, offset 

beam 108, and clamp 112. In particular, existing rod 120 and offset beam 108 are shown to be 

parallel. Additionally, existing rod 120 and rod portion 104 are shown to be collinear. It 

should be understood, however, that other orientations are within the scope of the invention.  

For example, existing rod 120 and offset beam 108 may be oriented at an angle or existing rod 

120 and rod portion 104 may not be collinear. Differing orientations may be needed to 

accommodate the unique dimensions of the various spinal structures of individual patients. In 

addition, the various elements of the rod extension may be oriented to accommodate the natural 

curvature of the spine. Furthermore, all of the drawings contained herein are for illustration 

purposes and should not be considered to scale.  

Referring now to Fig. lb, a rod extension 100, in accordance with embodiments of the 

present invention, is shown attached to a human spine. Fig. lb shows vertebrae VI, V2, V3, 

and V4 separated by disks D. The existing spinal fusion implant 116 is shown anchored to 
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vertebrae 2,"V3',"hia"V4"'The spinal extension 100 is shown anchored to vertebra VI and 

attached to the existing spinal fusion implant 116 by means of connector 112.  

Referring to Fig. 2, a top plan view of the rod extension 100 is shown. The rod 

extension 100 is shown with a rod portion 104 at a first end of the extension 100, and the offset 

beam 108 with the clamp portion 112 at the other end of the rod extension 100. Fig. 3 shows a 

cross-sectional view of the rod portion 104. The rod portion 104 is shown to have a circular 

cross-section, although other shapes are within the scope of the present invention. Fig. 4 

illustrates that the offset beam 108 may comprise a rectangular cross section, wherein such 

cross section provides for a low profile configuration. However, the cross section of the offset 

beam 108 may take on a circular shape or other desired shape to step over or around the 

existing screw head and associated connector. Fig. 5 shows a cross section of the transition 

section 140 between the rod portion 104 and the offset beam 108.  

Referring now to Fig. 6, a cross-sectional view through the clamp portion 112 of the rod 

extension 100 is shown. In accordance with embodiments of the present invention, the clamp 

portion 112 comprises a deformable body 144 having a receptacle 148 for receiving a portion of 

the existing rod 120, such as a portion of the existing rod 120 located between two existing 

pedicle screws 124. The receptacle 148 of the deformable body 144 preferably comprises 

opposing arms 150a and 150b, where each of the opposing arms 150a and 150b preferably 

extend beyond an equator E of the existing rod 120.  

Referring still to Fig. 6, the deformable body 144 further includes a means for 

deforming the deformable body 144. As shown in Fig. 6, and in accordance with embodiments 

of the present invention, the means for deforming comprises a slot 152 within the body 144.  

The slot 152 separates a first wing 156 of the deformable body 144 from a second wing 160 of 

the deformable body 144, and allows the two wings 156 and 160 to be displaced relative to 

each other. As shown in Fig. 6, the means for deforming also comprises a screw 164 for 

advancement through screw hole 168. As the screw 164 is advanced in the direction of arrow 

Al into screw hole 168, the distal end 172 of the screw 164 contacts shoulder 176 of second 

wing 160. This causes the first wing 156 to separate from the second wing 160. That is, at slot 

152, first wing 156 generally moves in the direction of arrow A2, and second wing 160 

generally moves in the direction of arrow A3. In turn, the opposing arms 150a and 150b of the 

deformable body 144 close to pinch or clamp around the existing rod 120. In order to provide 

sufficient leverage for the screw 164 to separate the two wings 156 and 160, the screw hole 168 

is offset from the centerline C of the deformable body 144.  
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Sii ccordaiice. with embodiments of the present invention, the pedicle screws 124 and 

132, and connectors 128 and 136 may allow for angular adjustment of the components.  

Furthenrnore, a variety of anchor devices, pedicle screws, connectors, and rods may be used 

with the present invention. U.S. Patent No. 6,736,816 and U.S. Patent Publication Nos. US 

2003-0093078; US 2003-0171751; US 2003-0191470; US 2004-0002708; and US 2004

0181223 are incorporated herein by reference in their entirety.  

In a separate aspect of the invention, a method of using the rod extension 100 is 

provided. In accordance with embodiments of the present invention, the method comprises 

forming an incision in the patient, the incision not extending the entire length of an existing 

fusion implant 116 in the patient. Alternatively, the incision could be at least the entire length 

of the existing implant 116. The surgeon then installs a new pedicle screw 132 into a vertebra 

beyond the existing fusion implant 116. The rod extension 100 is then loosely interconnected 

to the newly installed pedicle screw 132, such as by inserting the rod portion 104 of the rod 

extension 100 into a new connector 136 that is connected to the new pedicle screw 132. The 

surgeon then adjusts the position of the rod extension 100, including inserting the existing rod 

120 into the receptacle 148 of the clamp portion 112 of the rod extension 100. In accordance 

with the embodiment shown in Figs. 1-6, the surgeon may adjust the orientation of the rod 

extension 100 by rotating the device, if so desired. That is, an appropriately shaped rod portion 

104 and receptacle 148 for the existing rod 120 can allow at least some rotation of the rod 

extension 100 before tightening the rod extension 100 to the new pedicle screw 132 and 

existing rod 120. After properly adjusting the position of the rod extension 100, the surgeon 

can then advance screw 164 of clamp portion 112 to deform the deformable body 144 and 

secure the existing rod 120 between the opposing arms 150a and 150b of the deformable body 

144.  

While particular embodiments of the present invention have been described in some 

detail, it should be understood that other related embodiments are intended to be within the 

scope of the present invention. For example, other ways to functionally and structurally 

connect or operatively associate a supplemental rod structure with an existing implant are 

encompassed by the present invention, whether such structures employ clamping members that 

are deformable, inter-locking or mating members, or other suitable connection means that are 

well within the knowledge of those of ordinary skill in this art, be they conventional structures 

or those that may be developed in the future. In particular, however, other clamping devices 

that provide an attachment between an existing spinal implant and an extension to the existing 
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ihiiplfiftire'drinsideredwithin the scope of the invention. More particularly, such devices may 

include the use of hooks, bolts, adhesives, clamps or alternative orientations of the elements of 

the present invention to achieve the desired structural relationship between the existing spinal 

implant and a supplemental rod structure.  

The present invention, in various embodiments, includes components, methods, 

processes, systems and/or apparatus substantially as depicted and described herein, including 

various embodiments, subcombinations, and subsets thereof. Those of skill in the art will 

understand how to make and use the present invention after understanding the present 

disclosure. The present invention, in various embodiments, includes providing devices and 

processes in the absence of items not depicted and/or described herein or in various 

embodiments hereof, including in the absence of such items as may have been used in previous 

devices or processes, e.g., for improving performance, achieving ease and/or reducing cost of 

implementation.  

The foregoing discussion of the invention has been presented for purposes of illustration 

and description. Any reference to "the invention" is not intended to limit the scope of the 

claims in any manner, but rather is intended to denote one or more possible embodiments of the 

claimed invention. The foregoing is not intended to limit the invention to the form or forms 

disclosed herein. In the foregoing Detailed Description, for example, various features of the 

invention are grouped together in one or more embodiments for the purpose of streamlining the 

disclosure. This method of disclosure is not to be interpreted as reflecting an intention that the 

claimed invention requires more features than are expressly recited in each claim. Rather, as 

the following claims reflect, inventive aspects lie in less than all features of a single foregoing 

disclosed embodiment. Thus, the following claims are hereby incorporated into this Detailed 

Description, with each claim standing on its own as a separate preferred embodiment of the 

invention.  

Moreover, though the description of the invention has included description of one or 

more embodiments and certain variations and modifications, other variations and modifications 

are within the scope of the invention, e.g., as may be within the skill and knowledge of those in 

the art, after understanding the present disclosure. It is intended to obtain rights which include 

alternative embodiments to the extent permitted, including alternate, interchangeable and/or 

equivalent structures, functions, ranges or steps to those claimed, whether or not such alternate, 

interchangeable and/or equivalent structures, functions, ranges or steps are disclosed herein, 

and without intending to publicly dedicate any patentable subject matter.  
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hfat' is clIme 'is: 

1. A spinal fusion extension implant for interconnecting to an existing fusion implant in 

a spine of a patient, the existing fusion implant having at least one existing pedicle screw, at 

least one existing rod, and at least one existing connector interconnecting the existing pedicle 

screw to the existing rod, the extension implant comprising: 

a rod; 

an offset beam connected to said rod; and 

a clamp connected to said offset beam; 

wherein the clamp is adapted to be secured to the existing rod.  

2. The extension implant as claimed in Claim 1, wherein the clamp comprises a 

receptacle for receiving at least a portion of the existing rod and the receptacle comprises 

opposing arms that extend around at least an equator of the existing rod.  

3. The extension implant as claimed in Claim 1, wherein the clamp comprises a 

deformable body having a slot with first and second sides, said deformable body having a first 

wing on said first slot side and a second wing on said second slot side.  

4. The extension implant as claimed in Claim 3, further comprising a screw for 

deforming at least one of said first or second wings away from the other of said first or second 

wings.  

5. The extension implant as claimed in Claim 1, wherein said rod portion and said 

offset beam are connected by means of a transitional section.  

6. A spinal fusion extension implant for interconnecting to an existing fusion 

implant in a spine of a patient, the existing fusion implant having at least one existing pedicle 

screw, at least one existing rod, and at least one existing connector interconnecting the existing 

pedicle screw to the existing rod, the extension implant comprising: 

a means for longitudinally stabilizing at least a portion of the spine; 

a means for offsetting around at least one of said existing pedicle screw and said 

existing connector, said means for offsetting connected to said means for longitudinally 

stabilizing; and 

a means for clamping connected to said means for offsetting, wherein said means for 

clamping secures said means for longitudinally stabilizing and said means for offsetting to the 

existing rod.  

7. A clamp for attaching a first spinal implant member to a second spinal implant 

member, comprising: 

8
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a deformable body; 

a receptacle, within said deformable body, for receiving at least a portion of said second 

spinal implant member, the receptacle comprising opposing arms, wherein the opposing arms 

extend around at least an equator of the second spinal implant member; 

a slot, within said deformable body, wherein said slot separates a first and second wing 

of said deformable body; and 

a screw for tightening said clamp; 

wherein said screw operates to separate said first and second wings and wherein said 

separation results in a deformation of said deformable body, whereby said deformation results 

in a closing of said receptacle around said at least a portion of said second spinal implant 

member.  

8. The clamp of Claim 7, further comprising: 

a screw hole, within said deformable body, extending through said first wing of said 

deformable body, said screw hole adapted to receive said screw to facilitate contact with said 

second wing of said deformable body.  

9. The clamp of Claim 7, wherein said first spinal implant member comprises: 

an offset beam interconnected to said clamp; 

a transitional section interconnected to said offset beam; and 

a rod interconnected to said transitional section.  

10. The clamp of Claim 7, wherein said second spinal implant member comprises a 

rod portion of an existing spinal implant.  

11. A spinal fusion extension implant for interconnecting to an existing fusion 

implant in a spine of a patient, the existing fusion implant having at least one existing pedicle 

screw, at least one existing rod, and at least one existing connector interconnecting the existing 

pedicle screw to the existing rod, the extension implant comprising: 

a rod; 

a transitional section connected to said rod; 

an offset beam connected to said transitional section; and 

a clamp connected to said offset beam, said clamp comprising: 

a deformable body; 

a receptacle, within said deformable body, for receiving at least a portion of said 

spinal implant member, the receptacle comprising opposing arms that extend around at least an 

equator of the second spinal implant member; 
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a slot, within said deformable body, that separates a first and second wing of 

said deformable body; 

a screw hole, within said deformable body, extending through said first wing of 

said deformable body; 

a screw disposed within said screw hole; 

whereby said clamp operates by said screw being advanced through said screw hole and 

through a portion of said slot into contact with said second wing of said deformable body to 

achieve a separation of said first and second wing, wherein said separation results in a 

deformation of said deformable body, thereby resulting in a closing of said receptacle around 

said at least a portion of said existing spinal implant rod.  

12. A method for extending a spinal rod, comprising the steps of: 

installing a pedicle screw into a vertebra adjacent an existing spinal implant; 

connecting said pedicle screw to a portion of a spinal rod extension, having a clamp 

operatively associated therewith, said clamp having at least one receptacle adapted to receive a 

rod and being deformable to secure said rod; 

inserting into said receptacle a rod portion of said existing implant; and 

deforming said clamp to secure said rod portion of said existing spinal implant.  
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