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PATENT APPLICATION 
1449-400 AU 

ABSTRACT 

A spinal fixation construct for aligning vertebral bodies includes a bone screw, a spinal 

rod, a flexible member, and a fixation member. The spinal rod is disposed within a saddle 

portion of a housing of the bone screw, and includes an elongated body having a first end and a 

second end. The spinal rod is formed from a first material having a first modulus of elasticity.  

The flexible member is coupled to the spinal rod, and includes an elongated body having a first 

end portion and a second end portion. The flexible member is formed from a second material 

having a second modulus of elasticity that is different from the first modulus of elasticity. The 

fixation member includes a threaded body portion and a head portion defining a hole 

therethrough. A portion of the flexible member extends through the hole of the head portion.  

23



w 4
CD C:) 

C) 

w 
< -r- rj 

C) ND CD 

CD



SPINAL FIXATION CONSTRUCT AND METHODS OF USE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of, and priority to, U.S. Provisional Patent Application 

Serial No. 62/115,259, filed on February 12, 2015, the entire contents of which are incorporated 

herein by reference.  

DEFINITION 

[0002] In the present description and claims, the term "comprising" shall be understood to have 

a broad meaning similar to the term "including" and will be understood to imply the inclusion of a 

stated integer or step or group of integers or steps but not the exclusion of any other integer or step 

or group of integers or steps. This definition also applies to variations on the term "comprising" such 

as "comprise" and "comprises".  

TECHNICAL FIELD 

[0003] The present disclosure relates generally to spinal fixation devices, and more particularly, 

to a spinal fixation construct and methods of use in a spinal procedure.  

BACKGROUND 

[0004] The spinal column is a complex system of bones and connective tissues that provide 

support for the human body and protection for the spinal cord and nerves. The adult spine includes 

an upper portion and a lower portion. The upper portion contains twenty-four discrete bones, which 

are subdivided into three areas including seven cervical vertebrae, twelve thoracic vertebrae, and five 

lumbar vertebrae. The lower portion includes the sacral and coccygeal bones. The cylindrical shaped 
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bones, called vertebral bodies, progressively increase in size from the upper portion downwards to 

the lower portion.  

[0005] An intervertebral disc along with two posterior facet joints cushion and dampen the 

various translational and rotational forces exerted upon the spinal column. The intervertebral disc is 

a spacer located between two vertebral bodies. The facets provide stability to the posterior portion 

of adjacent vertebrae. The spinal cord is housed in the canal of the vertebral bodies. It is protected 

posteriorly by the lamina. The lamina is a curved surface with three main protrusions. Two 

transverse processes extend laterally from the lamina, while the spinous process extends caudally 

and posteriorly. The vertebral bodies and lamina are connected by a bone bridge called the pedicle.  

[0006] The spine is a flexible structure capable of a large range of motion. There are various 

disorders, diseases, and types of injury, which restrict the range of motion of the spine or interfere 

with important elements of the nervous system. The problems include, but are not limited to, 

scoliosis, kyphosis, excessive lordosis, spondylolisthesis, slipped or ruptured discs, degenerative disc 

disease, vertebral body fracture, and tumors. Persons suffering from any of the above conditions 

typically experience extreme and/or debilitating pain, and often times diminished nerve function.  

These conditions and their treatments can be further complicated if the patient is suffering from 

osteoporosis, or bone tissue thinning and loss of bone density.  

[0007] Spinal fixation devices are widely employed in surgical processes for correcting spinal 

injuries and diseases. When the disc has degenerated to the point of requiring removal, there are a 

variety of interbody implants that may be utilized to take the place of the disc. These include 

interbody spacers, metal cages, and cadaver and human bone implants. In order to facilitate 

stabilizing the spine and keeping the interbody in position, other implants are commonly employed, 
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such as bone screws and spinal rods. Depending on the pathology and treatment, a surgeon will 

select the appropriate spinal rod material and size, specifically, the cross-sectional diameter of the 

spinal rod.  

[0008] Subsequent to surgical treatment of a patient's spine is the occurrence of proximal 

junctional kyphosis (PJK). PJK is a spinal deformity condition that may occur if the lumbar lordosis 

and thoracic kyphosis are not properly restored post-surgery. PJK may also be caused by the 

accelerated degeneration of the joint capsules and smaller articular processes at one or two levels 

above or below the junctional region. PJK appears at or above the cranial-most thoracic level treated.  

Even though PJK most commonly occurs in the thoracic region of the spine, it can also occur in 

various spinal regions and may occur above or below the instrument levels and may impact the next 

adjacent level or two that is not instrumented. This type of failure is called adjacent level failure.  

Symptoms of PJK and adjacent level failure include pain, neurological deficit, ambulatory difficulty, 

and poor maintenance of sagittal balance. For patients that demonstrate these symptoms, often the 

only treatment is an additional surgery. The incidence rate of PJK may be upward of 50% of long 

construct, instrumented fusion cases. Factors contributing to this condition are the end vertebrae 

selection, facet violation, weakened structural support due to significant soft tissue disruption, 

extensive junctional paraspinal musculature dissection, and loss of integrity of the posterior tension 

band.  

[0009] One thought to address the incidence of PJK is to decrease the structural rigidity of the 

construct at the top of the construct just below the proximal junction, thereby providing a transition 

from the relatively stiff instrumented spine to the more flexible, non-instrumented spine to minimize 

facet capsule and muscle disruption.  
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[0010] Spinal rods are typically made of cobalt chrome, stainless steel, or titanium alloy.  

However, in order to transition to a less stiff construct at the top, other less rigid materials may be 

employed to provide the desired stiffness.  

[0011] The reference to prior art in the background above is not and should not be taken as an 

acknowledgment or any form of suggestion that the referenced prior art forms part of the common 

general knowledge in Australia or in any other country.  

SUMMARY 

[0012] Applicant recognizes it would be beneficial to provide an improved system, an improved 

system, and an improved method for performing spine surgery that does not create additional 

morbidity post-surgical treatment.  

[0013] The present disclosure is directed to fixing spinal vertebrae with a spinal fixation 

construct having varying stiffness properties along its length. A flexible member of the spinal 

fixation construct has reduced stiffness properties as compared to other components of the spinal 

fixation construct (e.g., a fixation member and/or a spinal rod).  

[0014] In accordance with an aspect of the present disclosure, a spinal fixation construct for 

aligning vertebral bodies includes a bone screw, a spinal rod, a flexible member, and a fixation 

member. The bone screw includes a housing having a saddle portion and a bone screw member 

extending from the housing. The spinal rod is disposed within the saddle portion of the housing of 

the bone screw, and includes an elongated body having a first end and a second end. The spinal rod 

is formed from a first material having a first modulus of elasticity. The flexible member is coupled 

to the spinal rod, and includes an elongated body having a first end portion and a second end portion.  
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The flexible member is formed from a second material having a second modulus of elasticity that is 

different from the first modulus of elasticity. The fixation member includes a threaded body portion 

and a head portion defining a hole therethrough. A first portion of the flexible member extends 

through the hole of the head portion of the fixation member.  

[0015] In accordance with another aspect of the present disclosure, there is provided a spinal 

fixation construct for aligning vertebral bodies comprising: a bone screw including a housing having 

a saddle portion and a bone screw member extending from the housing; a spinal rod disposed within 

the saddle portion of the housing of the bone screw, the spinal rod extending along an axis, the spinal 

rod formed from a first material having a first modulus of elasticity; and a flexible member coupled 

to the spinal rod, the flexible member formed from a second material having a second modulus of 

elasticity different from the first modulus of elasticity, wherein the flexible member defines a loop 

such that a portion of the flexible member defining the loop is substantially parallel to the axis and 

extends beyond the spinal rod.  

[0016] The fixation member may be formed from a third material having a third modulus of 

elasticity that is different from the first modulus of elasticity. The first modulus of elasticity and/or 

the third modulus of elasticity may be higher than the second modulus of elasticity.  

[0017] The hole of the fixation member may have a lateral dimension that is different from a 

longitudinal dimension of the hole.  

[0018] In embodiments, the elongated body of the flexible member may be braided.  

[0019] In some embodiments, the bone screw may include a set screw having external threads 

configured to engage internal threads of the housing, and the first and second end portions of the 
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flexible member may be compressed against the spinal rod within the saddle portion of the housing 

and secured therein by the set screw.  

[0020] The first end of the spinal rod may define an aperture therethrough, and a second portion 

of the flexible member may extend through the aperture. The second end of the spinal rod may also 

define an aperture therethrough.  

[0021] In accordance with another aspect of the present disclosure, a method for aligning 

vertebral bodies includes implanting a bone screw into a vertebral body of a spine, positioning a 

portion of a spinal rod within a housing of the bone screw, the spinal rod formed from a first material 

having a first modulus of elasticity and including an elongated body having first and second ends, 

and securing a portion of a flexible member to the spinal rod, the flexible member formed from a 

second material having a second modulus of elasticity that is lower than the first modulus of 

elasticity, and including an elongated body having first and second end portions.  

[0022] In accordance with yet another aspect of the present disclosure, there is provided a method 

for aligning vertebral bodies comprising: implanting a bone screw into a vertebral body of a spine; 

positioning a portion of a spinal rod within a housing of the bone screw, the spinal rod formed from 

a first material having a first modulus of elasticity and extending along an axis; forming a loop with 

a flexible member such that a first portion of the flexible member defining the loop is substantially 

parallel to the axis and extends past the spinal rod; and securing a second portion of the flexible 

member to the spinal rod, the flexible member formed from a second material having a second 

modulus of elasticity that is lower than the first modulus of elasticity.  

[0023] In embodiments, the method may further include passing a portion of the flexible member 

around a bony element of the spine. Passing the portion of the flexible member around the bony 
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element may include at least one of looping the flexible member over a lamina, through a spinous 

process, or over a spinous process.  

[0024] In some embodiments, securing the portion of the flexible member to the spinal rod 

includes placing the first and second end portions of the flexible member adjacent to the portion of 

the spinal rod positioned within the housing of the bone screw, and compressing the first and second 

end portions of the flexible member against the spinal rod with a set screw of the bone screw.  

[0025] In embodiments, positioning the portion of the spinal rod may include the spinal rod 

having an aperture extending through at least one of the first or second ends, and securing the portion 

of the flexible member to the spinal rod may include passing the portion of the flexible member 

through the aperture of the spinal rod.  

[0026] The method may further include tying the first and second end portions of the flexible 

member such that the flexible member forms a continuous loop.  

[0027] In embodiments, the method may include implanting a fixation member into a bony 

element of the spine in spaced relation relative to the spinal rod, and securing a portion of the flexible 

member to the fixation member. The fixation member may include a head portion defining a hole 

therethrough, and securing the portion of the flexible member to the fixation member may include 

passing the portion of the flexible member through the hole of the fixation member.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The accompanying drawings, which are incorporated in and constitute a part of this 

specification, illustrate embodiments of the disclosure and, together with a general description of the 
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disclosure given above, and the detailed description of the embodiments given below, serve to 

explain the principles of the disclosure, wherein: 

[0029] FIG. 1 is an in situ view of a spinal fixation construct in accordance with an embodiment 

of the present disclosure; 

[0030] FIG. 2 is a perspective view of a fixation member of the spinal fixation construct of FIG.  

1; 

[0031] FIG. 3A is a perspective view of a flexible member of the spinal fixation construct of 

FIG. 1; 

[0032] FIG. 3B is a cross-sectional view of the flexible member of FIG. 3A, taken along lines 

3B-3B of FIG. 3A; 

[0033] FIGS. 4A and 4B are cross-sectional views of flexible members in accordance with other 

embodiments of the present disclosure; 

[0034] FIGS. 4C and 4D are side views of flexible members in accordance with yet other 

embodiments of the present disclosure; 

[0035] FIGS. 5A-5D are cross-sectional views of flexible members in accordance with 

embodiments of the present disclosure; 

[0036] FIG. 6 is a perspective view of a spinal rod and a bone screw of the spinal fixation 

construct of FIG. 1; 

[0037] FIG. 7 is an in situ view of a spinal fixation construct in accordance with another 

embodiment of the present disclosure; 
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[0038] FIG. 8 is a perspective view of a fixation member of the spinal fixation construct of FIG.  

7; 

[0039] FIG. 9 is an in situ view of a spinal fixation construct in accordance with yet another 

embodiment of the present disclosure; 

[0040] FIG. 10A is a perspective view of a spinal rod of the spinal fixation construct of FIG. 9; 

[0041] FIG. 1OB is a perspective view of a spinal rod in accordance with another embodiment of 

the present disclosure; 

[0042] FIG. 11 is an in situ view of a spinal fixation construct in accordance with yet another 

embodiment of the present disclosure; 

[0043] FIG. 12 is an in situ view of a spinal fixation construct in accordance with another 

embodiment of the present disclosure; and 

[0044] FIG. 13 is a perspective view of a spinal implant for use with a spinal fixation construct 

of the present disclosure.  

DETAILED DESCRIPTION 

[0045] Embodiments of the present disclosure are now described in detail with reference to the 

drawings in which like reference numerals designate identical or corresponding elements in each of 

the several views. The term "clinician" refers to a doctor (e.g., a surgeon), a nurse, or any other care 

provider, and may include support personnel. Throughout this description, the term "proximal" 

refers to a portion of a device or component thereof that is closer to a clinician, and the term "distal" 

refers to the portion of the device or component thereof that is farther from the clinician. "Cranial" 
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refers to a spine segment closer to the head of a patient, whereas "caudal" refers to the spine segment 

closer to the feet of the patient. The term "posterior" indicates a direction toward the patient's back, 

and the term "anterior" indicates a direction toward the patient's front. Additionally, in the drawings 

and in the description that follows, terms such as front, rear, upper, lower, top, bottom, and similar 

directional terms are used simply for convenience of description and are not intended to limit the 

disclosure. In the following description, well-known functions or constructions are not described in 

detail to avoid obscuring the present disclosure in unnecessary detail.  

[0046] Referring initially to FIG. 1, a spinal fixation construct 1 in accordance with an 

embodiment of the present disclosure includes a fixation member 10, a flexible member 20, a spinal 

rod 30, and at least one bone screw 40. While two spinal fixation constructs 1 are shown in FIG. 1, 

the spinal fixation constructs 1 are discussed singularly as they are substantially identical.  

[0047] As shown in FIG. 2, the fixation member 10 includes a proximal end 12 including a head 

portion 14, and a threaded body portion 16 extending distally from the head portion 14 to a distal tip 

18 along a longitudinal axis "X". The head portion 14 of the fixation member 10 defines a hole 14a 

therethrough that is configured and dimensioned to receive and retain a portion of the flexible 

member 20 (see e.g., FIG. 1). The hole 14a has a lateral dimension that is larger than a longitudinal 

dimension of the hole 14a. The threaded body portion 16 of the fixation member 10 includes a first 

threaded region 16a and a second threaded region 16b. The fixation member 10 is formed or 

machined from a biocompatible metallic material including, but not limited to, titanium alloy, 

stainless steel, and cobalt chrome.  

[0048] As shown in FIG. 3A, the flexible member 20 includes an elongated body 22 having a 

first end portion 22a and a second end portion 22b. The flexible member 20 is formed from a 
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biocompatible material having a lower modulus of elasticity than the biocompatible material of the 

fixation member 10 (see e.g., FIG. 2) and thus, the flexible member 20 is formed of a less stiff 

material than that of the fixation member 10. The flexible member 20 may be fabricated from one 

or more polymeric materials such as, but not limited to, polyethylene, ultra-high molecular weight 

polyethylene, polypropylene, polyetherimide, polysulfone, polyacetal, nylon, 

polytetrafluoroethylene, and combinations thereof, and may be formed by injection molding, 

extruding, compression molding, overmolding, machining or other known methods for shaping 

polymeric materials as within the purview of those skilled in the art.  

[0049] The elongated body 22 of the flexible member 20 has a uniform dimension along the 

length thereof, and as shown in FIG. 3B, is a solid monolithic structure having a generally rectangular 

cross-sectional shape. It is envisioned that the dimensions of the elongated body 22 of the flexible 

member 20 may vary along the length thereof.  

[0050] Other configurations of the flexible member 20 are also contemplated. For example, in 

some embodiments, as shown in FIG. 4A, the elongated body 22a of a flexible member 20a may 

have an opening 23 defined therethrough to increase the flexibility of the flexible member 20a. In 

some embodiments, the flexible member may be a composite. As shown, for example, in FIG. 4B, 

an elongated body 22b of a flexible member 20b has a core 25a and sheath 25b configuration in 

which the core 25a and sheath 25b may be formed of the same or different materials having the same 

or different moduli of elasticities. As shown in FIG. 4C, an elongated body 22c of a flexible member 

20c has a braided configuration in which first strand(s) 27a of the elongated body 22c are formed 

from the same or different material having the same or different modulus of elasticity than second 

strand(s) 27b of the elongated body 22c. As another example, as shown in FIG. 4D, an elongated 

body 22d of a flexible member 20d has a layered configuration including two or more layers 29a, 
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29b which may be formed from the same or different materials having the same or different modulus 

of elasticities. Additionally or alternatively, in non-limiting examples, the flexible member may 

have other cross-sectional shapes, such as a flexible member 20e having a circular shape (FIG. 5A), 

a flexible member 20f having an elliptical shape (FIG. 5B), a flexible member 20g having a triangular 

shape (FIG. 5C), a flexible member 20h having a semi-circular shape (FIG. 5D), etc.  

[0051] It should be understood that the combination of, for example, size, configuration, shape, 

and/or material selection of the elongated body of the flexible member provides the flexible member 

with a desired stiffness profile along the length thereof for a desired surgical application.  

[0052] As shown in FIG. 6, the spinal rod 30 includes an elongated body 32 having opposed 

ends, and the bone screw 40 includes a housing 42, a bone screw member 44, and a set screw 46.  

Housing 42 of bone screw 40 includes a saddle portion 42a within which the spinal rod 30 may be 

seated. Housing 42 also includes internal threads 42b configured to engage complementary external 

threads 46a of the set screw 46 to secure the set screw 46 within the housing 42 and to secure the 

spinal rod 30 within the saddle portion 42a of the housing 42. Suitable spinal rods and bone screws 

for use in the spinal fixation construct of the present disclosure are shown and described in U.S.  

Patent Application Publication Nos. 2013/0013003 and 2013/0144342, and U.S. Patent No.  

8,882,817, the disclosures of which are herein incorporated by reference in their entireties. The 

spinal rod 30 and bone screw(s) 40 are formed from biocompatible metallic materials, such as those 

listed above with regard to the fixation member 10 and thus, the flexible member 20 is formed of a 

less stiff material than that of the spinal rod 30 and the bone screw(s) 40.  

[0053] Referring again to FIG. 1, in an embodiment of use, the fixation member 10 is implanted 

within a bony element of a spine "S," such as the pedicle or facet. The bone screws 40 are implanted 
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into vertebral bodies "V" of the spine "S" in spaced relation relative to the fixation member 10 and 

relative to each other, and the spinal rod 30 is positioned within the bone screws 40. The flexible 

member 20 is passed through the hole 14a (see e.g., FIG. 2) of the head portion 14 of the fixation 

member 10 such that a portion of the flexible member 20 is secured within the head portion 14 of 

the fixation member 10, and the first and second end portions 22a and 22b (see e.g., FIG. 3A) of the 

flexible member 20 are placed adjacent to the spinal rod 30 within the saddle portion 42a (see e.g., 

FIG. 6) of the housing 42 of the bone screw 40, and secured therein by the set screw 46 which 

compresses the flexible member 20 against the spinal rod 30.  

[0054] Referring now to FIG. 7, a spinal fixation construct 2 in accordance with another 

embodiment of the present disclosure includes a fixation member 110, a flexible member 20, a spinal 

rod 30, and at least one bone screw 40. As shown in FIG. 8, the fixation member 110 includes a 

proximal end 112 including a head portion 114 and a threaded body portion 116 extending distally 

from the head portion 114 to a distal tip 118 along a longitudinal axis "X". The head portion 114 of 

the fixation member 110 defines a hole 114a therethrough that is configured and dimensioned to 

receive a portion of the flexible member 20 (see e.g., FIG. 7). The hole 114a has a lateral dimension 

that is smaller than a longitudinal dimension of the hole 114a. The threaded body portion 116 of the 

fixation member 110 includes a first threaded region 116a and a second threaded region 116b.  

[0055] In an embodiment ofuse, as shown in FIG. 7, the fixation member 110 is implanted within 

a bony structure of a spine "S," such as the pedicle or facet. The bone screws 40 are implanted into 

vertebral bodies "V" of the spine "S" in spaced relation relative to the fixation member 110 and 

relative to each other, and the spinal rod 30 is positioned within the bone screws 40. The flexible 

member 20 is passed through the hole 114a (see e.g., FIG. 8) of the head portion 114 of the fixation 

member 110 such that a portion of the flexible member 20 is secured within the head portion 114 of 
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the fixation member 110, and the first and second end portions 22a and 22b (see e.g., FIG. 3A) of 

the flexible member 20 are placed adjacent to the spinal rod 30 within the saddle portion 42a (see 

e.g., FIG. 6) of the housing 42 of the bone screw 40, and secured therein by the set screw 46.  

[0056] Referring now to FIG. 9, a spinal fixation construct 3 in accordance with another 

embodiment of the present disclosure includes a fixation member 110, flexible member 20, a spinal 

rod 300, and at least one bone screw 40. As shown in FIG. 10A, the spinal rod 300 includes an 

elongated body 302 having a first end 304 and a second end 306. The first end 304 defines an 

aperture or through hole 304a therethrough which is configured and dimensioned to engage a portion 

of the flexible member 20 (see e.g., FIG. 9). In some embodiments, shown in FIG. 1OB, a spinal rod 

300' includes an elongated body 302' having a first end 304 defining an aperture 304a therethrough, 

and a second end 306' defining an aperture 306a therethrough for use with a flexible member.  

[0057] In an embodiment of use, shown in FIG. 9, the fixation member 110 is implanted within 

a bony element of a spine "S," the bone screw 40 is implanted into a vertebral body "V" of the spine 

"S" in spaced relation relative to the fixation member 110, and the spinal rod 300 is positioned within 

the bone screw 40. The flexible member 20 is passed through the hole 114a (see e.g., FIG. 8) of the 

fixation member 110 and the aperture 304a of the spinal rod 300 such that portions of the flexible 

member 20 are secured within the head portion 114 of the fixation member 110 and the first end 304 

of the spinal rod 300. The first and second end portions 22a and 22b (see e.g., FIG. 3A) of the 

flexible member 20 are secured, e.g., by being tied or clamped, to the fixation member 110, the spinal 

rod 300, and/or to each other, such that the flexible member 20 forms a continuous loop.  

[0058] Referring now to FIG. 11, a spinal fixation construct 4 in accordance with another 

embodiment of the present disclosure includes a flexible member 20, two spinal rods 300, and a 
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plurality of bone screws 40. In an embodiment of use, the bone screws 40 are implanted into 

vertebral bodies "V" of the spine "S," on opposed sides of the spinous process "SP," and the spinal 

rods 300 are positioned within the bone screws 40. The flexible member 20 is passed through the 

apertures 304a of the spinal rods 300 such that portions of the flexible member 20 are retained 

therein, and the flexible member 20 is looped around a lamina "L" of the spine "S." The first and 

second end portions 22a, 22b (FIG. 3A) of the flexible member 20 are secured, e.g., by being tied or 

clamped, to the spinal rod(s) 300 and/or to each other.  

[0059] As shown in FIG. 12, a spinal fixation construct 5 in accordance with another embodiment 

of the present disclosure includes two fixation members 110, a flexible member 20, two spinal rods 

300, and a plurality of bone screws 40. In an embodiment of use, the fixation members 110 are 

implanted within a bony element of a spine "S" on opposed sides of the spinous process "SP." The 

bone screws 40 are implanted into vertebral bodies "V" of the spine "S" in spaced relation relative 

to the fixation members 110, also on opposed sides of the spinous process "SP," and the spinal rods 

300 are positioned within the bone screws 40. The flexible member 20 is passed through the holes 

114a (see e.g., FIG. 8) of the fixation member 110 and the apertures 304a of the spinal rods 300, 

such that the flexible member 20 is looped around the spinous process "SP." The first and second 

end portions 22a, 22b (FIG. 3A) of the flexible member 20 are secured, e.g., by being tied or clamped, 

to the fixation member 110, the spinal rod 300, and/or to each other.  

[0060] While the embodiments of the spinal fixation constructs 1-5 have been shown with the 

flexible member 20 oriented in a cranial orientation to facilitate reducing the stress impact on the 

cranial, non-instrumented adjacent level to the spinal fixation construct 1-5, it should be understood 

that if a less stiff portion is desired at the caudal end of the spinal fixation construct 1-5, the spinal 

fixation construct 1-5 may be turned 180 degrees to allow the flexible member 20 to be located in a 
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caudal orientation and/or the spinal fixation construct 1-5 may be stopped one level above the desired 

level. Should both the cranial and caudal ends require less stiffness, both ends may include the 

flexible member 20. Further, as discussed above, the modulus of elasticity of the flexible member 

20 is different from the modulus of elasticity of the other components of the spinal fixation construct 

1-5 (e.g., the spinal rod 30, 300, 300'), and thus, a range of motion is maintained between adjacent 

vertebrae without spinal fusion.  

[0061] Other embodiments are also envisioned. For example, the flexible member may be 

configured to loop around a portion of a bony element, such as a vertebral body, and coupled to a 

spinal rod with a spinal implant, such as an implant depicted in U.S. Patent Application No.  

2014/0257397, the disclosure of which is herein incorporated by reference in its entirety. As shown 

in FIG. 13, the spinal implant 500 includes an implant housing 502 that defines a rod passage 502a 

and an implant passage 502b. The rod passage 502a is configured to receive a portion of a spinal 

rod 30 and the implant passage 502b is configured to receive a portion of the flexible member 20.  

An implant set screw 504 engages the flexible member 20 when the flexible member 20 is received 

within the implant passage 502b to fix the flexible member 20 relative to the implant housing 502, 

and a rod set screw 506 engages the spinal rod 30 disposed within the rod passage 502a to fix the 

spinal rod 30 relative to the implant housing 502. Further, a surgical instrument, such as that 

described in commonly owned U.S. Patent Application No. 14/644,428, the disclosure of which is 

herein incorporated by reference in its entirety, may be used by a clinician to tension the flexible 

member 20 about the bony element and/or fix the flexible member 20 to the spinal implant 500.  

[0062] The spinal fixation construct may be provided in a kit. The kit is an assembled package 

with at least one flexible member, at least one fixation member, at least one spinal rod, and/or bone 

screw(s). The kit may include any and/or all of the configurations of: the flexible member 20, 20a
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20h; the fixation members 10, 110; the spinal rods 30, 300, 300'; and/or the bone screws 40, 

described above. The kit may include a plurality of flexible members, fixation members, spinal rods, 

and/or bone screws having, for example, different configurations, diameters, lengths, and/or shapes.  

Accordingly, a clinician may pick and choose components to form a spinal fixation construct with a 

desired stiffness profile for a surgical procedure.  

[0063] In embodiments, a clinician may perform any required anterior procedures and then turn 

the patient to a prone position. In the prone position, the clinician can create a spinal fixation 

construct which may be a combination of any of the components described above, and include 

additional components, such as bone anchors, transverse connectors, etc. The clinician implants any 

fixation members, bone screws, and/or bone anchors, and spinal rods posteriorly, and then 

supplements the posterior instrumentation with the flexible member. The flexible member may be 

looped over the lamina, through the spinous process, over the spinous process, or anchored to a 

fixation member and/or a spinal rod, as desired by the clinician for the particular surgical procedure.  

The first and second end portions of the flexible member may be placed in the saddle portion of a 

bone screw adjacent the spinal rod and locked in place by the set screw of the bone screw, one or 

both end portions may be tied through a through hole of a fixation member and/or a spinal rod, as 

desired by the clinician for the particular surgical procedure. The flexible member may be placed at 

the cranial and/or caudal end of the spinal fixation construct.  

[0064] Persons skilled in the art will understand that the structures and methods specifically 

described herein and shown in the accompanying figures are non-limiting exemplary embodiments, 

and that the description, disclosure, and figures should be construed merely as exemplary of 

particular embodiments. It is to be understood, therefore, that the present disclosure is not limited to 

the precise embodiments described, and that various other changes and modifications may be 
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effected by one skilled in the art without departing from the scope or spirit of the disclosure.  

Additionally, the elements and features shown and described in connection with certain embodiments 

may be combined with the elements and features of certain other embodiments without departing 

from the scope of the present disclosure, and that such modifications and variation are also included 

within the scope of the present disclosure. Accordingly, the subject matter of the present disclosure 

is not limited by what has been particularly shown and described.  
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CLAIMS: 

1. A spinal fixation construct for aligning vertebral bodies comprising: 

a bone screw including a housing having a saddle portion and a bone screw member 

extending from the housing; 

a spinal rod disposed within the saddle portion of the housing of the bone screw, the spinal 

rod extending along an axis, the spinal rod formed from a first material having a first modulus of 

elasticity; and 

a flexible member coupled to the spinal rod, the flexible member formed from a second 

material having a second modulus of elasticity different from the first modulus of elasticity, wherein 

the flexible member defines a loop such that a portion of the flexible member defining the loop is 

substantially parallel to the axis and extends beyond the spinal rod.  

2. The spinal fixation construct according to claim 1, further comprising a fixation 

member including a threaded body portion and a head portion defining a hole therethrough, a first 

portion of the flexible member extending through the hole of the head portion.  

3. The spinal fixation construct according to claim 2, wherein the hole of the fixation 

member has a lateral dimension that is different from a longitudinal dimension of the hole.  

4. The spinal fixation construct according to any one of claims 1 to 3, wherein an 

elongated body of the flexible member is braided.  

5. The spinal fixation construct according to any one of claims 1 to 4, wherein the bone 

screw includes a set screw having external threads configured to engage internal threads of the 
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housing, and wherein a first and second end portions of the flexible member are compressible against 

the spinal rod within the saddle portion of the housing and securable therein by the set screw.  

6. The spinal fixation construct according to any one of claims 1 to 5, wherein a first 

end of the spinal rod defines an aperture therethrough, and a second portion of the flexible member 

extends through the aperture.  

7. The spinal fixation construct according to claim 6, wherein a second end of the spinal 

rod defines an aperture therethrough.  

8. The spinal fixation construct according to any one of claims 1 to 7, wherein the first 

modulus of elasticity is higher than the second modulus of elasticity.  

9. The spinal fixation construct according to claim 2, wherein the fixation member is 

formed from a third material having a third modulus of elasticity different from the first modulus of 

elasticity.  

10. The spinal fixation construct of claim 9, wherein the first modulus of elasticity and 

the third modulus of elasticity are higher than the second modulus of elasticity.  

11. The spinal fixation construct of claim 2, further comprising a spinal implant including 

an implant housing having a rod passage and an implant passage defined therethrough, the rod 

passage laterally offset from the implant passage.  

12. The spinal fixation construct of claim 11, wherein a first portion of the spinal rod is 

positioned within the rod passage of the spinal implant.  

20



13. The spinal fixation construct of claim 12, wherein the flexible member includes an 

elongated body having a first end portion, a second end portion, and a central portion disposed 

between the first and second end portions, the central portion extending through the hole of the head 

portion of the fixation member, wherein the flexible member is coupled to the spinal rod through at 

least one of the first or second end portions being positioned within the implant passage of the spinal 

implant.  

14. A method for aligning vertebral bodies comprising: 

implanting a bone screw into a vertebral body of a spine; 

positioning a portion of a spinal rod within a housing of the bone screw, the spinal rod formed 

from a first material having a first modulus of elasticity and extending along an axis; 

forming a loop with a flexible member such that a first portion of the flexible member 

defining the loop is substantially parallel to the axis and extends past the spinal rod; and 

securing a second portion of the flexible member to the spinal rod, the flexible member 

formed from a second material having a second modulus of elasticity that is lower than the first 

modulus of elasticity.  

15. The method according to claim 14, wherein forming the loop includes passing the 

portion of the flexible member around a bony element of the spine.  

16. The method according to claim 15, wherein passing the portion of the flexible 

member around the bony element includes at least one of looping the flexible member over a lamina, 

through a spinous process, or over a spinous process.  

17. The method according to any one of claims 14 to 16, wherein securing the portion of 

the flexible member to the spinal rod includes placing a first and second end portion of the flexible 
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member adjacent to the portion of the spinal rod positioned within the housing of the bone screw, 

and compressing the first and second end portions of the flexible member against the spinal rod with 

a set screw of the bone screw.  

18. The method according to any one of claims 14 to 17, wherein positioning the portion 

of the spinal rod includes the spinal rod having an aperture extending through at least one of a first 

and second ends, and wherein securing the second portion of the flexible member to the spinal rod 

includes passing the second portion of the flexible member through the aperture of the spinal rod.  

19. The method according to any one of claims 14 to 18, wherein forming the loop 

includes tying a first and second end portion of the flexible member such that the loop is continuous.  

20. The method according to any one of claims 14 to 19, further comprising implanting a 

fixation member into a bony element of the spine in spaced relation relative to the spinal rod, and 

securing a third portion of the flexible member to the fixation member.  

21. The method according to claim 20, wherein the fixation member includes a head 

portion defining a hole therethrough, and wherein securing the third portion of the flexible member 

to the fixation member includes passing the third portion of the flexible member through the hole of 

the fixation member.  

22. The method of any one of claims 14 to 21, wherein securing the second portion of the 

flexible member includes placing a first and second end portions of the flexible member adjacent to 

the portion of the spinal rod positioned within the housing of the bone screw.  

22



23. The method of claim 22, wherein securing the second portion of the flexible member 

includes compressing the first and second end portions of the flexible member against the spinal rod 

within the housing of the bone screw with a set screw.  

24. The method of claim 23, further comprising implanting a fixation member into a bony 

element of the spine in spaced relation relative to the spinal rod.  
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