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(57) ABSTRACT 

An apparatus includes a Support member and a retention 
member. The Support member has at least a portion config 
ured to be disposed between a first spinous process and a 
second spinous process. The retention member is movably 
coupled to an end portion of the support member. The 
retention member is configured to displace a bodily tissue. 
The retention member is configured to move relative to the 
Support member from a first position to a second position. 
The retention member is configured to limit movement of 
the Support member along the longitudinal axis and relative 
to the first spinous process and the second spinous process 
when in the second position. 
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0004. This application is related to U.S. Patent Applica 
tion Attorney Docket Nos. KYPH-001/32US 305363-2264, 
KYPH-001/33US 305363-2266, and KYPH-001/34US 
305363-2262, each entitled “Percutaneous Spinal Implants 
and Methods, filed on the same date herewith, each of 
which is incorporated herein by reference in its entirety. 

BACKGROUND 

0005 The invention relates generally to the treatment of 
spinal conditions, and more particularly, to the treatment of 
spinal compression using percutaneous spinal implants for 
implantation between adjacent spinous processes. 

0006. A back condition that impacts many individuals is 
spinal Stenosis. Spinal Stenosis is a progressive narrowing of 
the spinal canal that causes compression of the spinal cord. 
Each vertebra in the spinal column has an opening that 
extends through it. The openings are aligned vertically to 
form the spinal canal. The spinal cord runs through the 
spinal canal. As the spinal canal narrows, the spinal cord and 
nerve roots extending from the spinal cord and between 
adjacent vertebrae are compressed and may become 
inflamed. Spinal Stenosis can cause pain, weakness, numb 
ness, burning sensations, tingling, and in particularly severe 
cases, may cause loss of bladder or bowel function, or 
paralysis. The legs, calves and buttocks are most commonly 
affected by spinal Stenosis, however, the shoulders and arms 
may also be affected. 

0007 Mild cases of spinal stenosis may be treated with 
rest or restricted activity, non-steroidal anti-inflammatory 
drugs (e.g., aspirin), corticosteroid injections (epidural Ste 
roids), and/or physical therapy. Some patients find that 
bending forward, sitting or lying down may help relieve the 
pain. This may be due to bending forward creates more 
vertebral space, which may temporarily relieve nerve com 
pression. Because spinal Stenosis is a progressive disease, 
the source of pressure may have to be surgically corrected 
(decompressive laminectomy) as the patient has increasing 
pain. The Surgical procedure can remove bone and other 
tissues that have impinged upon the spinal canal or put 
pressure on the spinal cord. Two adjacent vertebrae may also 
be fused during the Surgical procedure to prevent an area of 
instability, improper alignment or slippage. Such as that 
caused by spondylolisthesis. Surgical decompression can 
relieve pressure on the spinal cord or spinal nerve by 
widening the spinal canal to create more space. This proce 
dure requires that the patient be given a general anesthesia 
as an incision is made in the patient to access the spine to 
remove the areas that are contributing to the pressure. This 
procedure, however, may result in blood loss and an 
increased chance of significant complications, and usually 
results in an extended hospital stay. 

0008 Minimally-invasive procedures have been devel 
oped to provide access to the space between adjacent 
spinous processes such that major Surgery is not required. 
Such known procedures, however, may not be suitable in 
conditions where the spinous processes are severely com 
pressed. Moreover, Such procedures typically involve large 
or multiple incisions. 
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0009 Thus, a need exists for improvements in the treat 
ment of spinal conditions such as spinal Stenosis. 

SUMMARY OF THE INVENTION 

0010 Medical devices and related methods for the treat 
ment of spinal conditions are described herein. In some 
embodiments, an apparatus includes a Support member and 
a retention member. The Support member has at least a 
portion configured to be disposed between a first spinous 
process and a second spinous process. The retention member 
is movably coupled to an end portion of the Support member. 
The retention member is configured to displace a bodily 
tissue. The retention member is configured to move relative 
to the Support member from a first position to a second 
position. The retention member is configured to limit move 
ment of the Support member along a longitudinal axis of the 
Support member and relative to the first spinous process and 
the second spinous process when in the second position. In 
Some embodiments, for example, the retention member and 
a portion of the support member collectively form a portion 
of a saddle configured to receive a portion of the first spinous 
process when the retention member is in the second position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a schematic illustration of a posterior view 
of a medical device according to an embodiment of the 
invention in a first configuration adjacent two adjacent 
spinous processes. 

0012 FIG. 2 is a schematic illustration of a posterior 
view of a medical device according to an embodiment of the 
invention in a second configuration adjacent two adjacent 
spinous processes. 

0013 FIG. 3 is a schematic illustration of a deforming 
element according to an embodiment of the invention in a 
first configuration. 

0014 FIG. 4 is a schematic illustration of a side view of 
the expanding element illustrated in FIG. 3. 

0.015 FIG. 5 is a side view of a medical device according 
to an embodiment of the invention in a first configuration. 

0016 FIG. 6 is a side view of the medical device illus 
trated in FIG. 5 in a second configuration. 

0017 FIG. 7 is a perspective view of a medical device 
according to an embodiment of the invention in a first 
configuration. 

0018 FIG. 8 is a posterior view of a medical device 
according to an embodiment of the invention, a portion of 
which is in a second configuration. 

0019 FIG. 9 is a posterior view of the medical device 
illustrated in FIG. 7 fully deployed in the second configu 
ration. 

0020 FIG. 10 is a front plan view of the medical device 
illustrated in FIG. 7 in the second configuration. 
0021 FIG. 11 is a perspective view of an implant expan 
sion device according to an embodiment of the invention. 
0022 FIG. 12 is an alternative perspective view of the 
implant expansion device illustrated in FIG. 11. 
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0023 FIG. 13 is a perspective view of a portion of the 
implant expansion device illustrated in FIG. 11. 

0024 FIG. 14 is a cross-sectional view of a portion of the 
device illustrated in FIG. 11, taken along line A-A in FIG. 
11. 

0025 FIG. 15 is a cross-sectional view of a portion of the 
device illustrated in FIG. 11 in a first configuration, taken 
along line B-B in FIG. 11. 
0026 FIG. 16 is a cross-sectional view of a portion of the 
device illustrated in FIG. 11 in a second configuration, taken 
along line C-C in FIG. 11. 
0027 FIG. 17 is a side perspective view of an implant 
according to an embodiment of the invention shown in a 
collapsed configuration. 

0028 FIG. 18 is a cross-sectional view of the implant of 
FIG. 17 taken along line 18-18. 
0029 FIG. 19 is a side perspective view of the implant of 
FIG. 17 shown in an expanded configuration. 

0030 FIG. 20 is a rear perspective view of the implant of 
FIG. 17 shown in a collapsed configuration. 

0031 FIG. 21 is cross-sectional view of the implant of 
FIG. 19 shown in a collapsed configuration taken along line 
21-21. 

0032 FIG. 22 is a rear perspective view of an implant 
according to an embodiment of the invention shown in an 
expanded configuration. 

0033 FIG. 23 is a cross-sectional view of the implant of 
FIG. 22 shown in an expanded configuration. 
0034 FIG. 24 is a perspective view of the implant of FIG. 
22 in a collapsed configuration disposed on an expansion 
tool according to an embodiment of the invention. 
0035 FIG.25 is a perspective view of the implant and the 
expansion tool of FIG. 24 taken along region 25. 

0036 FIG. 26 is a side cross-sectional view of the 
implant and the expansion tool of FIG. 24. 

0037 FIG. 27 is a side cross-sectional view of the 
implant and the expansion tool as shown in FIG. 26 taken 
along region 27. 

0038 FIG. 28 is a perspective view of the implant of FIG. 
22 in an expanded configuration disposed on an expansion 
tool according to an embodiment of the invention. 
0.039 FIG. 29 is a perspective view of the implant and the 
expansion tool of FIG. 28 taken along region 29. 

0040 FIG. 30 is a side cross-sectional view of the 
implant and the expansion tool of FIG. 28. 

0041 FIG. 31 is a side cross-sectional view of the 
implant and the expansion tool as shown in FIG. 30 taken 
along region 31. 

0042 FIGS. 32-35 are schematic illustrations of a pos 
terior view of a medical device according to an embodiment 
of the invention in a first configuration (FIG. 32), a second 
(FIGS. 33 and 35) configuration and a third configuration 
(FIG. 34). 
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0.043 FIGS. 36-38 are schematic illustrations of a pos 
terior view of a medical device according to an embodiment 
of the invention in a first configuration, a second configu 
ration and a third configuration, respectively. 

0044 FIGS. 39-44 are posterior views of a medical 
device according to an embodiment of the invention inserted 
between adjacent spinous processes in a first lateral posi 
tions and a second lateral position. 
004.5 FIG. 45 is a lateral view of the medical device 
illustrated in FIGS. 39-44 inserted between adjacent spinous 
processes in a second configuration. 

0046 FIG. 46 is a lateral view of a medical device 
according to an embodiment of the invention inserted 
between adjacent spinous processes in a second configura 
tion. 

0047 FIGS. 47 and 48 are front views of a medical 
device according to an embodiment of the invention in a first 
configuration and a second configuration, respectively. 

0.048 FIG. 49 is a schematic illustration of a posterior 
view of a medical device according to an embodiment of the 
invention in a first configuration disposed between two 
adjacent spinous processes. 

0049 FIG. 50 is a schematic illustration of a posterior 
view of the medical device shown in FIG. 49 in a second 
configuration disposed between two adjacent spinous pro 
CSSCS 

0050 FIGS. 51 and 52 are perspective views of a medical 
device according to an embodiment of the invention in a first 
configuration and a second configuration, respectively. 

0051 FIG. 53 is a posterior view of the medical device 
illustrated in FIGS. 51 and 52 disposed between adjacent 
spinous processes in a second configuration. 

0.052 FIG. 54 is a lateral view taken from a proximal 
perspective A-A of the medical device illustrated in FIG. 53 
disposed between adjacent spinous processes in a second 
configuration. 

0053 FIG. 55 is a cross-sectional front view of the 
medical device illustrated in FIGS. 51 and 52 in a second 
configuration. 

0054 FIG. 56 is a cross-sectional plan view taken along 
section A-A in FIG. 55 of the medical device illustrated in 
FIGS. 52 and 55 in a second configuration. 

0055 FIG. 57 is a cross-sectional front view of a medical 
device according to an embodiment of the invention in a 
second configuration. 

0056 FIGS. 58 and 59 are cross-sectional plan views 
taken along section A-A of the medical device illustrated in 
FIG. 57 in a second configuration and a first configuration, 
respectively. 

0057 FIG. 60 is a cross-sectional front view of a medical 
device according to an embodiment of the invention in a 
second configuration. 

0.058 FIGS. 61 through 63 are cross-sectional plan views 
taken along section A-A of the medical device illustrated in 
FIG. 60 in a second configuration, a first configuration, and 
a third configuration respectively. 
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0059 FIGS. 64 and 65 are cross-sectional front views of 
a medical device according to an embodiment of the inven 
tion in a second configuration and a first configuration, 
respectively. 

0060 FIG. 66 is a cross-sectional front view of a medical 
device according to an embodiment of the invention in a 
second configuration. 

0061 FIG. 67 is a cross-sectional plan view taken along 
section A-A of the medical device illustrated in FIG. 66 in 
a second configuration. 

0062 FIGS. 68 and 69 are perspective views of a medical 
device according to an embodiment of the invention in a 
second configuration and a first configuration, respectively. 

0063 FIGS. 70 and 71 are lateral views of a medical 
device according to an embodiment of the invention in a first 
configuration and a second configuration, respectively. 

0064 FIGS. 72 and 73 are perspective views of the 
medical device illustrated in FIGS. 70 and 71 in a first 
configuration and a second configuration, respectively. 

0065 FIG. 74 is a cross-sectional plan view of the 
medical device illustrated in FIGS. 70 and 71 in a second 
configuration. 

0066 FIG. 75 is a posterior view of a portion of a medical 
device according to an embodiment of the invention dis 
posed within a body between a pair of spinous processes. 

0067 FIG. 76 is a side view of the portion of medical 
device shown in FIG. 75 taken along the lateral axis L. 
0068 FIGS. 77 and 78 are a side view and a top plan 
view, respectively, of the portion of medical device shown in 
FIG. 75. 

0069 FIGS. 79 and 80 are a side view and a top plan 
view, respectively, of a portion of a medical device accord 
ing to an embodiment of the invention. 
0070 FIG. 81 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention disposed between a first 
spinous process and second spinous process. 

0071 FIG. 82 is a schematic illustration of a lateral view 
of the implant shown in FIG. 81 in the first configuration. 

0072 FIG. 83 is a schematic illustration of a posterior 
view of the implant shown in FIG. 81 in a second configu 
ration. 

0073 FIG. 84 is a schematic illustration of a lateral view 
of the implant shown in FIG. 81 in a second first configu 
ration. 

0074 FIG. 85 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention disposed between a first 
spinous process and second spinous process. 

0075 FIG. 86 is a schematic illustration of a side view of 
the implant shown in FIG. 85 in the first configuration. 

0.076 FIG. 87 is a schematic illustration of a lateral 
cross-sectional view of the implant shown in FIG. 85 in the 
first configuration taken along line A-A as shown in FIG. 86. 
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0077 FIG. 88 is a schematic illustration of a posterior 
view of the implant shown in FIG. 85 in a second configu 
ration. 

0078 FIG. 89 is a schematic illustration of a side view of 
the implant shown in FIG. 85 in the second configuration. 
0079 FIG. 90 is a schematic illustration of a lateral 
cross-sectional view of the implant shown in FIG. 85 in the 
second configuration taken along line A-A as shown in FIG. 
89. 

0080 FIG. 91 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention disposed between a first 
spinous process and second spinous process. 

0081 FIG.92 is a schematic illustration of a side view of 
the implant shown in FIG. 91 in the first configuration. 
0082 FIG. 93 is a schematic illustration of a posterior 
view of the implant shown in FIG. 91 in a second configu 
ration. 

0083 FIG.94 is a schematic illustration of a side view of 
the implant shown in FIG. 91 in the second configuration. 
0084 FIG.95 is a perspective view of an implant accord 
ing to an embodiment of the invention in a first configura 
tion. 

0085 FIG.96 is a perspective view of the implant shown 
in FIG.95 in a second configuration. 
0.086 FIG.97 is a perspective view of a support member 
of the implant shown in FIG.95. 
0087 FIG. 98 is a perspective view of a distal retention 
member of the implant shown in FIG. 95. 
0088 FIG. 99 is a perspective view of a proximal reten 
tion member of the implant shown in FIG. 95. 
0089 FIG. 100 is a perspective view of an implant 
according to an embodiment of the invention in a first 
configuration. 

0090 FIG. 101 is a front view of the implant shown in 
FIG. 100 in the first configuration. 

0091 FIG. 102 is a bottom view of the implant shown in 
FIG. 100 in the first configuration. 
0092 FIG. 103 is a perspective view of the implant 
shown in FIG. 100 in a second configuration. 
0093 FIG. 104 is a front view of the implant shown in 
FIG. 100 in the second configuration. 

0094 FIG. 105 is a bottom view of the implant shown in 
FIG. 100 in the second configuration. 
0.095 FIG. 106 is a cross-sectional perspective view of a 
deployment tool according to an embodiment of the inven 
tion. 

0096 FIG. 107 is a cross-sectional front view of the 
deployment tool shown in FIG. 106 engaging a proximal 
portion of the implant shown in FIG. 100. 
0097 FIG. 108 is a perspective view of the deployment 
tool shown in FIG. 106 engaging the proximal portion of the 
implant shown in FIG. 100 in the first configuration. 
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0.098 FIG. 109 is a perspective view of the deployment 
tool shown in FIG. 106 engaging the proximal portion the 
implant shown in FIG. 100 in the second configuration. 

0099 FIG. 110 is a cross-sectional front view of the 
deployment tool shown in FIG. 106 engaging a distal portion 
the implant shown in FIG. 100. 

0.100 FIG. 111 is a perspective view of the deployment 
tool shown in FIG. 106 engaging the distal portion the 
implant shown in FIG. 100 in the second configuration. 

0101 FIG. 112 is a perspective view of the deployment 
tool shown in FIG. 106 engaging the distal portion of the 
implant shown in FIG. 100 in the first configuration. 

0102 FIG. 113 is a flow chart illustrating a method of 
treating a spinal condition according to an embodiment of 
the invention. 

0.103 FIG. 114 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention disposed between a first 
spinous process and second spinous process. 

0.104 FIG. 115 is a schematic illustration of a lateral view 
of the implant shown in FIG. 114 in the first configuration. 

0105 FIG. 116 is a schematic illustration of a posterior 
view of the implant shown in FIG. 114 in a second configu 
ration. 

0106 FIG. 117 is a schematic illustration of a lateral view 
of the implant shown in FIG. 114 in the second configura 
tion. 

0.107 FIG. 118 is a posterior view of an implant in a first 
configuration according to an embodiment of the invention 
disposed between a first spinous process and second spinous 
process. 

0.108 FIG. 119 is a cross-sectional posterior view of the 
implant shown in FIG. 118 in the first configuration. 

0.109 FIG. 120 is a cross-sectional of the implant shown 
in FIG. 118 in the first configuration taken along line A-A. 

0110 FIG. 121 is a posterior view of the implant shown 
in FIG. 118 in the second configuration. 

0.111 FIG. 122 is a cross-sectional posterior view of the 
implant shown in FIG. 118 in the second configuration. 

0112 FIG. 123 is a cross-sectional of the implant shown 
in FIG. 105 in the second configuration taken along line 
A-A. 

0113 FIG. 124 is a posterior view of an implant in a first 
configuration according to an embodiment of the invention 
disposed between a first spinous process and second spinous 
process. 

0114 FIG. 125 is a lateral view of the implant shown in 
FIG. 111 in the first configuration. 

0115 FIG. 126 is a posterior view of the implant shown 
in FIG. 111 in a second configuration. 

0116 FIG. 127 is a lateral view of the implant shown in 
FIG. 111 in the second configuration. 
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0117 FIG. 128 is a posterior view of an implant in a first 
configuration according to an embodiment of the invention 
disposed between a first spinous process and second spinous 
process. 

0118 FIG. 129 is a posterior view of the implant shown 
in FIG. 115 in a second configuration. 

0119 FIG. 130 is a flow chart illustrating a method 
according to an embodiment of the invention. 

0120 FIG. 131 is a flow chart illustrating a method 
according to an embodiment of the invention. 

0121 FIG. 132 is a schematic illustration of an embodi 
ment of a medical device shown within a schematic repre 
sentation of a body. 

0122 FIG. 133 is an exploded side view of a medical 
device according to an embodiment of the invention. 

0123 FIG. 134 is a distal end view of the implant shown 
in FIG. 133 taken along line 134-134 in FIG. 133. 

0124 FIG. 135 is a cross-sectional view of the insertion 
tool shown in FIG. 133 taken along line 135-135 in FIG. 
133. 

0125 FIG. 136 is a top view of a portion of the medical 
device of FIG. 133 shown partially disposed within a body 
in a first position. 

0126 FIG. 137 is a top view of a portion of the medical 
device of FIG. 133 shown partially disposed within a body 
in a second position. 

0127 FIG. 138 is a top view of a portion of a medical 
device according to an embodiment of the inventions shown 
partially disposed within a body. 

0128 FIG. 139 is an exploded side view of a medical 
device according to another embodiment of the invention. 

0129 FIG. 140 is a distal end view of the implant shown 
in FIG. 139. 

0130 FIG. 141 is a distal end view of the implant shown 
in FIG. 139 illustrating a portion of the guide member of 
FIG. 139 disposed within a distal end portion of the implant. 

0131 FIG. 142 is a side exploded view of a medical 
device according to another embodiment of the invention. 

0132 FIG. 143 is a top view of the medical device of 
FIG. 142 and an insertion tool shown partially disposed 
within a body. 

0.133 FIG. 144 is a flowchart of a method according to an 
embodiment of the invention. 

0134 FIG. 145 is a side view of a measurement device 
according to an embodiment of the invention. 

0135 FIG. 146 is a side view of the measurement device 
of FIG. 145 shown partially disposed within a body and 
illustrating a first position and a second position of the 
measurement device. 

0136 FIG. 147 is a side perspective view of a measure 
ment device according to another embodiment of the inven 
tion. 
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0.137 FIG. 148 is a side view of the measurement device 
of FIG. 147 shown adjacent to an image of a portion of a 
spine. 

0.138 FIG. 149 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention. 

0139 FIG. 150 is a schematic illustration of a posterior 
view of the implant shown in FIG. 149 in a second con 
figuration disposed between a first spinous process and 
second spinous process. 
0140 FIG. 151 is a schematic illustration of a posterior 
view of the implant shown in FIG. 149 in a third configu 
ration. 

0.141 FIG. 152 is a schematic illustration of a posterior 
view of the implant shown in FIG. 149 in a fourth configu 
ration. 

0.142 FIG. 153 is a schematic illustration of a posterior 
view of an implant in a first configuration according to an 
embodiment of the invention. 

0.143 FIG. 154 is a schematic illustration of a posterior 
view of the implant shown in FIG. 153 in a second con 
figuration disposed between a first spinous process and 
second spinous process. 

014.4 FIG. 155 is a schematic illustration of a posterior 
view of the implant shown in FIG. 153 in a third configu 
ration. 

0145 FIG. 156 is a schematic illustration of a posterior 
view of the implant shown in FIG. 153 in a fourth configu 
ration. 

0146 FIG. 157 is a flow chart illustrating a method of 
treating a spinal condition according to an embodiment of 
the invention. 

0147 FIG. 158 is a flow chart illustrating a method of 
treating a spinal condition according to an embodiment of 
the invention. 

DETAILED DESCRIPTION 

0.148. As used in this specification and the appended 
claims, the singular forms “a,'an' and “the include plural 
referents unless the context clearly dictates otherwise. Thus, 
for example, the term “a member is intended to mean a 
single member or a combination of members, “a material' is 
intended to mean one or more materials, or a combination 
thereof. Furthermore, the words “proximal’ and “distal 
refer to direction closer to and away from, respectively, an 
operator (e.g., Surgeon, physician, nurse, technician, etc.) 
who would insert the medical device into the patient, with 
the tip-end (i.e., distal end) of the device inserted inside a 
patient’s body first. Thus, for example, the implant end first 
inserted inside the patient’s body would be the distal end of 
the implant, while the implant end to last enter the patients 
body would be the proximal end of the implant. 
0149. In some embodiments, an apparatus includes a 
Support member and a retention member. The Support mem 
ber has at least a portion configured to be disposed between 
a first spinous process and a second spinous process. The 
retention member is movably coupled to an end portion of 
the support member. The retention member is configured to 
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displace a bodily tissue. The retention member is configured 
to move relative to the support member from a first position 
to a second position. The retention member is configured to 
limit movement of the Support member along a longitudinal 
axis of the support member and relative to the first spinous 
process and the second spinous process when in the second 
position. In some embodiments, for example, the retention 
member and a portion of the support member collectively 
form a portion of a saddle configured to receive a portion of 
the first spinous process when the retention member is in the 
second position. 
0150. In some embodiments, an apparatus includes a first 
member and a second member. The first member has a 
longitudinal axis, a first Surface, and a second Surface offset 
from the longitudinal axis by a non-zero angle. At least a 
portion of the first Surface is configured to engage a spinous 
process. The second member is rotatably coupled to a distal 
end of the first member. The second member is configured 
to move relative to the first member between a first position 
and a second position. In some embodiments, for example, 
the second member is configured to rotate relative to the first 
member about an axis Substantially parallel to the longitu 
dinal axis of the first member. When the second member is 
in the first position, at least a portion of a surface of the 
second member is disposed adjacent at least a portion of the 
second surface of the first member. In some embodiments, 
for example, the Surface of the second member is in contact 
with the portion of the second surface of the first member 
when the second member is in the first position. When the 
second member is in the second position, the portion of the 
second Surface of the second member is spaced apart from 
the portion of the second surface of the first member. The 
portion of the surface of the second member is configured to 
limit movement of the first member along the longitudinal 
axis and relative to the spinous process when the second 
member is in the second position. 
0151. In some embodiments, an apparatus includes a 
Support member and a retention member rotatably coupled 
to the distal end of the support member. The support member 
has at least a portion configured to engage adjacent spinous 
processes. A distal end of the Support member has a cross 
sectional area normal to a longitudinal axis of the Support 
member. The retention member has a cross-sectional area 
normal to the longitudinal axis of the Support member. The 
retention member is configured to rotate relative to the 
Support member about an axis Substantially parallel to the 
longitudinal axis of the Support member from a first position 
to a second position. When the retention member is in the 
second position, the retention member is configured to limit 
movement of the Support member along the longitudinal 
axis and relative to the first spinous process and the second 
spinous process. When the retention member is in the first 
position, the cross-sectional area of the retention member is 
within the cross-sectional area of the distal end of the 
Support member when projected on a plane Substantially 
normal to the longitudinal axis. When the retention member 
is in the second position, a portion of the cross-sectional area 
of the retention member is outside of the cross-sectional area 
of the distal end of the support member when projected on 
the plane Substantially normal to the longitudinal axis. 

0152. In some embodiments, an apparatus includes a 
Support member and a retention member movably coupled 
to the distal end of the support member. The support member 
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has at least a portion configured to engage adjacent spinous 
processes. A distal end of the Support member has a first 
dimension along a first axis Substantially normal to a lon 
gitudinal axis of the Support member and a second dimen 
sion along a second axis that is normal to both the longitu 
dinal axis and the first axis. The second dimension is greater 
than the first dimension (e.g., the distal end of the Support 
member is rectangular). The retention member has a first 
dimension along the first axis and a second dimension along 
the second axis. The first dimension of the retention member 
is greater than the second dimension of the Support member 
and is no greater than the first dimension of the Support 
member. The second dimension of the retention member is 
no greater than the second dimension of the Support member. 
The retention member is configured to displace a bodily 
tissue. The retention member is configured to move relative 
to the Support member from a first position to a second 
position. In some embodiments, for example, when the 
retention member is in the first position, the first dimension 
of the retention member is aligned with the first dimension 
of the support member. When the retention member is in the 
second position, the first dimension of the retention member 
is aligned with the second dimension of the Support member. 
In this manner, the retention member can limit movement of 
the Support member along a longitudinal axis and relative to 
the spinous processes. 
0153. In some embodiments, an apparatus includes a 
Support member, a retention member and a locking member. 
The support member is configured to be disposed between a 
first spinous process and a second spinous process. The 
retention member is movably coupled to a distal end of the 
Support member. The retention member is configured to 
move from a first position to a second position to limit 
movement of the Support member along a longitudinal axis 
and relative to the first spinous process and the second 
spinous process. The locking member is disposed within the 
Support member and is configured to engage a first Surface 
of the retention member when the retention member is in the 
first position Such that the retention member is maintained in 
the first position. At least a portion of the locking member 
is disposed outside of the Support member and is configured 
to engage a second Surface of the retention member when the 
retention member is in the second position Such that the 
retention member is maintained in the second position. The 
second surface is different than the first surface. 

0154) In some embodiments, a method includes dispos 
ing at least a portion of an implant between adjacent spinous 
processes. The implant includes a Support member and a 
retention member movably coupled to the support member. 
The retention member is rotated from a first position to a 
second position Such that the retention member retains a 
portion of the implant between the adjacent spinous pro 
cesses. In some embodiments, the retention member can be 
rotated about an axis Substantially parallel to a longitudinal 
axis of the support member. The retention member is revers 
ibly locked in the second position. 
0.155. In some embodiments, an apparatus includes a 
Support member, a first retention member and a second 
retention member. The Support member has at least a portion 
configured to be disposed between a first spinous process 
and a second spinous process. The first retention member is 
movably coupled to a first end portion of the support 
member. The second retention member is movably coupled 



US 2008/005893.6 A1 

to a second end portion of the Support member. The second 
retention member is coupled to the first retention member 
such that the first retention member and the second retention 
member are configured to collectively move relative to the 
Support member from a first position to a second position. 
The first retention member and the second retention member 
are configured to limit movement of the Support member 
relative to the first spinous process and the second spinous 
process when in the second position. 
0156. In some embodiments, an apparatus includes a 
Support member and a retention member rotatably coupled 
to the Support member. The Support member has an outer 
Surface configured to be disposed between a first spinous 
process and a second spinous process. The retention member 
has a first end portion and a second end portion. The first end 
portion of the retention member is spaced apart from the 
outer Surface of the Support member by a first distance along 
an axis Substantially normal to a longitudinal axis of the 
support member when the outer surface of the support 
member is disposed between the first spinous process and 
the second spinous process. The second end portion of the 
retention member is spaced apart from the outer Surface of 
the Support member by a second distance along the axis 
Substantially normal to the longitudinal axis of the Support 
member when the outer surface of the support member is 
disposed between the first spinous process and the second 
spinous process. The first end portion of the retention 
member and the second end portion of the retention member 
are configured to cooperatively limit movement of the 
Support member along the longitudinal axis of the Support 
member and relative to the first spinous process and the 
second spinous process. In some embodiments, for example, 
the first end portion of the retention member is configured to 
engage the first spinous process when the outer Surface of 
the support member is disposed between the first spinous 
process and the second spinous process. In some embodi 
ments, for example, the second end portion of the retention 
member is configured to engage the second spinous process 
when the outer surface of the support member is disposed 
between the first spinous process and the second spinous 
process. 

0157. In some embodiments, an apparatus includes a 
Support member and a retention member rotatably coupled 
to the Support member about an axis Substantially normal to 
a longitudinal axis of the Support member. The Support 
member has a portion configured to be disposed between a 
first spinous process and a second spinous process. The 
retention member has a first end portion, a second end 
portion, and a central portion. The central portion of the 
retention member is disposed within the support member. 
The first end portion of the retention member is disposed 
outside of a distal end portion of the Support member and is 
configured to engage the first spinous process when the 
portion of the support member is disposed between the first 
spinous process and the second spinous process. The second 
end portion of the retention member is disposed outside of 
a proximal end portion of the Support member and is 
configured to engage the second spinous process when the 
portion of the support member is disposed between the first 
spinous process and the second spinous process. 

0158. In some embodiments, an apparatus includes a 
Support member and a retention member rotatably coupled 
to the Support member between a first position and a second 
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position. The Support member has a portion configured to be 
disposed between a first spinous process and a second 
spinous process. A distal end portion of the Support member 
has a cross-sectional area normal to a longitudinal axis of the 
Support member. The retention member has an end portion 
and a central portion. The central portion is disposed within 
the support member. The end portion of the retention mem 
ber is configured to displace a bodily tissue, such as for 
example, a Supraspinous ligament. The end portion of the 
retention member has a cross-sectional area normal to the 
longitudinal axis of the Support member. The cross-sectional 
area of the end portion of the retention member is within the 
cross-sectional area of the distal end portion of the Support 
member when projected on a plane Substantially normal to 
the longitudinal axis and when the retention member is in the 
first position. At least a portion of the cross-sectional area of 
the end portion of retention member is outside of the 
cross-sectional area of the distal end of the Support member 
when projected on the plane Substantially normal to the 
longitudinal axis and when the retention member is in the 
second position. 
0159. In some embodiments, an apparatus includes a first 
elongate member and a second elongate member rotatably 
coupled to the first elongate member. The first elongate 
member and the second elongate member collectively have 
a first configuration and a second configuration. When the 
first elongate member and the second elongate member are 
in the first configuration, a longitudinal axis of the second 
elongate member is substantially parallel to a longitudinal 
axis of the first elongate member. When the first elongate 
member and the second elongate member are in the second 
configuration, the longitudinal axis of the second elongate 
member is angularly offset from the longitudinal axis of the 
first elongate member. When the first elongate member and 
the second elongate member are in the second configuration, 
a portion of the first elongate member is configured to 
contact a first side of a spinous process and a portion of the 
second elongate member is configured to contact a second 
side of the spinous process opposite the first side to coop 
eratively limit movement of the first elongate member 
relative to the spinous process. 

0.160 In some embodiments, a method includes dispos 
ing at least a portion of an implant between a first spinous 
process and a second spinous process. The implant includes 
a Support member and a retention member rotatably coupled 
to the support member. The retention member is rotated 
relative to the support member from a first position to a 
second position Such that a first end portion of the retention 
member is disposed outside of a proximal end portion of the 
Support member and a second end portion of the retention 
member is disposed outside a distal end portion of the 
support member. The first end portion of the retention 
member and the second end portion of the retention member 
cooperatively limit movement of the Support member along 
a longitudinal axis of the Support member and relative to the 
first spinous process and the second spinous process. In 
Some embodiments, the method can optionally include lock 
ing the retention member in the second position after the 
rotating. 

0.161 In some embodiments, a method includes dispos 
ing at least a portion of an implant between a first spinous 
process and a second spinous process. The implant includes 
a first elongate member and a second elongate member 
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rotatably coupled to the first elongate member. The second 
elongate member is rotated relative to the first elongate 
member about an axis Substantially normal to a longitudinal 
axis of the Support member from a first position to a second 
position Such that a portion of the first elongate member is 
engagable with a first Surface of the first spinous process and 
a portion of the second elongate member is engagable with 
a second Surface of the first spinous process opposite the first 
surface to limit lateral movement of the implant. 
0162. In one variation, a method provides for the inser 
tion of an implant between adjacent bone structures. For 
example, an implant is inserted between adjacent spinous 
processes. The implant can be advanced within a body to a 
location between adjacent bone structures with an insertion 
tool and guided by a path defined by a guide member 
releasably coupled to the guide member. For example, the 
guide member can define a curved path through the body and 
a portion of the path goes between the adjacent bone 
Structures. 

0163. In one embodiment, a method includes inserting at 
least a portion of a guide member between adjacent spinous 
processes. An implant that is coupled to the guide member 
is advanced such that the guide member is advanced along 
a curved path until at least a portion of the implant is 
positioned between the adjacent spinous processes. An appa 
ratus according to an embodiment of the invention includes 
an implant configured to be disposed between adjacent 
spinous processes and a guide member having a proximal 
end releasably couplable to the implant. The implant is 
stationary relative to the guide member when the guide 
member is releasably coupled to the implant. The guide 
member has a curved shape and a distal tip configured to be 
percutaneously inserted into a body. 
0164. In another embodiment, a method includes percu 
taneously inserting a guide member at a first exterior loca 
tion of a body. An implant coupled to a proximal end of the 
guide member is advanced along a path defined by the guide 
member Such that during the advancing, a proximal end of 
the implant is at a fixed distance from the proximal end of 
the guide member. A distal end of the guide member is 
advanced through a second exterior location of the body. 
0165. In another embodiment, an apparatus includes an 
implant configured to be inserted into a body and a guide 
member. The guide member has a proximal end releasably 
couplable to the implant such that a distance between a 
proximal end of the implant and the proximal end of the 
guide member is fixed during insertion of the implant into 
the body. The guide member has a distal tip configured to be 
percutaneously inserted into the body at a first location and 
exit the body at a second location different than the first 
location. 

0166 In some embodiments, a method includes inserting 
an implant having a Support member and a retention member 
movably coupled to the Support member Such that at least a 
portion of the Support member of the implant is disposed 
between a first spinous process and a second spinous pro 
cess. The implant is rotated relative to the first spinous 
process and the second spinous process about an axis 
Substantially normal to a mid-line axis of a spinal column 
while the portion of the support member is disposed between 
the first spinous process and the second spinous process. In 
Some embodiments, the implant is rotated Such that an inner 
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surface of an end portion of the retention member is between 
an outer surface of the end portion of the retention member 
and the first spinous process. The retention member is 
translated relative to the support member. 
0.167 In some embodiments, a method includes inserting 
an implant having a first member, a second member and a 
third member such that at least a portion of the first member 
of the implant is disposed between a first spinous process 
and a second spinous process. The implant is rotated relative 
to the first spinous process and the second spinous process 
such that an inner surface of the second member is between 
an outer Surface of the second member and the first spinous 
process and an inner surface of the third member is between 
an outer Surface of the third member and the second spinous 
process. The second member is translated relative to the first 
member after the implant is rotated. In some embodiments, 
the third member is translated relative to the first member 
after the implant is rotated. 
0.168. In some embodiments, an apparatus includes a 
Support member and a retention member movably coupled 
to an end portion of the Support member. The Support 
member is configured to have at least a portion disposed 
between a first spinous process and a second spinous pro 
cess. The retention member is configured to translate relative 
to the Support member from a first position to a second 
position along a longitudinal axis of the retention member. 
The retention member is configured to limit movement of 
the Support member relative to the first spinous process and 
the second spinous process when in the second position. 
0169. In some embodiments, an apparatus includes a 
Support member, a first retention member and a second 
retention member. The Support member is configured to 
have at least a portion disposed between a first spinous 
process and a second spinous process. The first retention 
member is movably coupled to a first end portion of the 
support member. The first retention member is configured to 
translate relative to the support member from a first position 
to a second position along a longitudinal axis of the first 
retention member. The second retention member is movably 
coupled to a second end portion of the Support member. The 
second retention member is configured to translate relative 
to the Support member from a first position to a second 
position along a longitudinal axis of the second retention 
member. In some embodiments, the Support member, the 
first retention member and the second retention member are 
collectively configured to rotate about an axis normal to a 
mid-line axis of a spinal column when the portion of the 
Support member is disposed between the first spinous pro 
cess and the second spinous process, the first retention 
member is in its first position and the second retention 
member is in its first position. 
0170 The term “body is used here to mean a mamma 
lian body. For example, a body can be a patient’s body, or 
a cadaver, or a portion of a patient’s body or a portion of a 
cadaver. 

0171 The term “parallel” or is used herein to describe a 
relationship between two geometric constructions (e.g., two 
lines, two planes, a line and a plane, two curved surfaces, a 
line and a curved surface or the like) in which the two 
geometric constructions are Substantially non-intersecting as 
they extend Substantially to infinity. For example, as used 
herein, a line is said to be parallel to a curved surface when 
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the line and the curved surface do not intersect as they 
extend to infinity. Similarly, when a planar Surface (i.e., a 
two-dimensional Surface) is said to be parallel to a line, 
every point along the line is spaced apart from the nearest 
portion of the Surface by a Substantially equal distance. Two 
geometric constructions are described herein as being “par 
allel' or “substantially parallel to each other when they are 
nominally parallel to each other, such as for example, when 
they are parallel to each other within a tolerance. Such 
tolerances can include, for example, manufacturing toler 
ances, measurement tolerances or the like. 

0172 The term “normal' is used herein to describe a 
relationship between two geometric constructions (e.g., two 
lines, two planes, a line and a plane, two curved surfaces, a 
line and a curved surface or the like) in which the two 
geometric constructions intersect at an angle of approxi 
mately 90 degrees within at least one plane. For example, as 
used herein, a line is said to be normal to a curved surface 
when the line and the curved Surface intersect at an angle of 
approximately 90 degrees within a plane. Two geometric 
constructions are described herein as being “normal' or 
“substantially normal’ to each other when they are nomi 
nally normal to each other, such as for example, when they 
are normal to each other within a tolerance. Such tolerances 
can include, for example, manufacturing tolerances, mea 
Surement tolerances or the like. 

0173 FIG. 1 is a schematic illustration of a medical 
device according to an embodiment of the invention adja 
cent two adjacent spinous processes. The medical device 10 
includes a proximal portion 12, a distal portion 14 and a 
central portion 16. The medical device 10 has a first con 
figuration in which it can be inserted between adjacent 
spinous processes S. The central portion 16 is configured to 
contact the spinous processes S to prevent over-extension/ 
compression of the spinous processes S. In some embodi 
ments, the central portion 16 does not substantially distract 
the adjacent spinous processes S. In other embodiments, the 
central portion 16 does not distract the adjacent spinous 
processes S. 
0.174. In the first configuration, the proximal portion 12, 
the distal portion 14 and the central portion 16 are coaxial 
(i.e., share a common longitudinal axis). In some embodi 
ments, the proximal portion 12, the distal portion 14 and the 
central portion 16 define a tube having a constant inner 
diameter. In other embodiments, the proximal portion 12, 
the distal portion 14 and the central portion 16 define a tube 
having a constant outer diameter and/or inner diameter. 
0.175. The medical device 10 can be moved from the first 
configuration to a second configuration as illustrated in FIG. 
2. In the second configuration, the proximal portion 12 and 
the distal portion 14 are positioned to limit lateral movement 
of the device 10 with respect to the spinous processes S. The 
proximal portion 12 and the distal portion 14 are configured 
to engage the spinous process (i.e., either directly or through 
Surrounding tissue) in the second configuration. For pur 
poses of clarity, the tissue surrounding the spinous processes 
S is not illustrated. 

0176). In some embodiments, the proximal portion 12, the 
distal portion 14 and the central portion 16 are monolithi 
cally formed. In other embodiments, one or more of the 
proximal portion 12, the distal portion 14 and the central 
portion 16 are separate components that can be coupled 
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together to form the medical device 10. For example, the 
proximal portion 12 and distal portion 14 can be monolithi 
cally formed and the central portion can be a separate 
component that is coupled thereto. 
0177. In use, the spinous processes S can be distracted 
prior to inserting the medical device 10. Distraction of 
spinous processes is discussed below. When the spinous 
processes are distracted, a trocar can be used to define an 
access passage for the medical device 10. In some embodi 
ments, the trocar can be used to define the passage as well 
as distract the spinous processes S. Once an access passage 
is defined, the medical device 10 is inserted percutaneously 
and advanced between the spinous processes, distal end 14 
first, until the central portion 16 is located between the 
spinous processes S. Once the medical device 10 is in place 
between the spinous processes, the proximal portion 12 and 
the distal portion 14 are moved to the second configuration, 
either serially or simultaneously. 

0.178 In some embodiments, the medical device 10 is 
inserted percutaneously (i.e., through an opening in the skin) 
and in a minimally-invasive manner. For example, as dis 
cussed in detail herein, the size of portions of the implant is 
expanded after the implant is inserted between the spinous 
processes. Once expanded, the size of the expanded portions 
of the implant is greater than the size of the opening. For 
example, the size of the opening/incision in the skin may be 
between 3 millimeters in length and 25 millimeters in length. 
In some embodiments, the size of the implant in the 
expanded configuration is between 3 and 25 millimeters. 
0179 FIG. 3 is a schematic illustration of a deformable 
element 18 that is representative of the characteristics of, for 
example, the distal portion 14 of the medical device 10 in a 
first configuration. The deformable member 18 includes 
cutouts A, B, C along its length to define weak points that 
allow the deformable member 18 to deform in a predeter 
mined manner. Depending upon the depth d of the cutouts A, 
B, C and the width w of the throats T1, T2, T3, the manner 
in which the deformable member 18 deforms under an 
applied load can be controlled and varied. Additionally, 
depending upon the length L between the cutouts A, B, C 
(i.e., the length of the material between the cutouts) the 
manner in which the deformable member 18 deforms can be 
controlled and varied. 

0180 FIG. 4 is a schematic illustration of the expansion 
properties of the deformable member 18 illustrated in FIG. 
3. When a load is applied, for example, in the direction 
indicated by arrow X, the deformable member 18 deforms in 
a predetermined manner based on the characteristics of the 
deformable member 18 as described above. As illustrated in 
FIG. 4, the deformable member 18 deforms most at cutouts 
B and C due to the configuration of the cutout C and the 
short distance between cutouts B and C. In some embodi 
ments, the length of the deformable member 18 between 
cutouts B and C is sized to fit adjacent a spinous process. 

0181. The deformable member 18 is stiffer at cutout A 
due to the shallow depth of cutout A. As indicated in FIG. 
4, a smooth transition is defined by the deformable member 
18 between cutouts A and B. Such a smooth transition causes 
less stress on the tissue surrounding a spinous process than 
a more drastic transition Such as between cutouts B and C. 
The dimensions and configuration of the deformable mem 
ber 18 can also determine the timing of the deformation at 
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the various cutouts. The weaker (i.e., deeper and wider) 
cutouts deform before the stronger (i.e., shallower and 
narrower) cutouts. 
0182 FIGS. 5 and 6 illustrate a spinal implant 100 in a 

first configuration and second configuration, respectively. As 
shown in FIG. 5, the spinal implant 100 is collapsed in a first 
configuration and can be inserted between adjacent spinous 
processes. The spinal implant 100 has a first expandable 
portion 110, a second expandable portion 120 and a central 
portion 150. The first expandable portion 110 has a first end 
112 and a second end 1140. The second expandable portion 
120 has a first end 122 and a second end 124. The central 
portion 150 is coupled between second end 1140 and first 
end 122. In some embodiment, the spinal implant 100 is 
monolithically formed. 
0183 The first expandable portion 110, the second 
expandable portion 120 and the central portion 150 have a 
common longitudinal axis A along the length of spinal 
implant 100. The central portion 150 can have the same 
inner diameter as first expandable portion 110 and the 
second expandable portion 120. In some embodiments, the 
outer diameter of the central portion 150 is smaller than the 
outer diameter of the first expandable portion 110 and the 
second expandable portion 120. 
0184 In use, spinal implant 100 is inserted percutane 
ously between adjacent spinous processes. The first expand 
able portion 110 is inserted first and is moved past the 
spinous processes until the central portion 150 is positioned 
between the spinous processes. The outer diameter of the 
central portion 150 can be slightly smaller than the space 
between the spinous processes to account for Surrounding 
ligaments and tissue. In some embodiments, the central 
portion directly contacts the spinous processes between 
which it is positioned. In some embodiments, the central 
portion of spinal implant 100 is a fixed size and is not 
compressible or expandable. 

0185. The first expandable portion 110 includes expand 
ing members 115, 117 and 119. Between the expanding 
members 115, 117, 119, openings 111 are defined. As 
discussed above, the size and shape of the openings 111 
influence the manner in which the expanding members 115, 
117, 119 deform when an axial load is applied. The second 
expandable portion 120 includes expanding members 125, 
127 and 129. Between the expanding members 125, 127, 
129, openings 121 are defined. As discussed above, the size 
and shape of the openings 121 influence the manner in which 
the expanding members 125, 127, 129 deform when an axial 
load is applied. 
0186. When an axial load is applied to the spinal implant 
100, the spinal implant 100 expands to a second configura 
tion as illustrated in FIG. 6. In the second configuration, first 
end 112 and second end 1140 of the first expandable portion 
110 move towards each other and expanding members 115, 
117, 119 project substantially laterally away from the lon 
gitudinal axis A. Likewise, first end 122 and second end 124 
of the second expandable portion 120 move towards one 
another and expanding members 125, 127, 129 project 
laterally away from the longitudinal axis A. The expanding 
members 115, 117, 119, 125, 127, 129 in the second con 
figuration form projections that extend to positions adjacent 
to the spinous processes between which the spinal implant 
100 is inserted. In the second configuration, the expanding 
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members 115, 117, 119, 125, 127, 129 inhibit lateral move 
ment of the spinal implant 100, while the central portion 150 
prevents the adjacent spinous processes from moving 
together any closer than the distance defined by the diameter 
of the central portion 150. 
0187. A spinal implant 200 according to an embodiment 
of the invention is illustrated in FIGS. 7-9 in various 
configurations. Spinal implant 200 is illustrated in a com 
pletely collapsed configuration in FIG. 7 and can be inserted 
between adjacent spinous processes. The spinal implant 200 
has a first expandable portion 210, a second expandable 
portion 220 and a central portion 250. The first expandable 
portion 210 has a first end 212 and a second end 214. The 
second expandable portion 220 has a first end 222 and a 
second end 224. The central portion 250 is coupled between 
second end 214 and first end 222. 

0188 The first expandable portion 210, the second 
expandable portion 220 and the central portion 250 have a 
common longitudinal axis A along the length of spinal 
implant 200. The central portion 250 can have the same 
inner diameter as first expandable portion 210 and the 
second expandable portion 220. The outer diameter of the 
central portion 250 is greater than the outer diameter of the 
first expandable portion 210 and the second expandable 
portion 220. The central portion 250 can be monolithically 
formed with the first expandable portion 210 and the second 
expandable portion 220 or can be a separately formed sleeve 
coupled thereto or thereupon. 
0189 In use, spinal implant 200 is inserted percutane 
ously between adjacent spinous processes S. The first 
expandable portion 210 is inserted first and is moved past the 
spinous processes S until the central portion 250 is posi 
tioned between the spinous processes S. The outer diameter 
of the central portion 250 can be slightly smaller than the 
space between the spinous processes S to account for 
Surrounding ligaments and tissue. In some embodiments, the 
central portion 250 directly contacts the spinous processes S 
between which it is positioned. In some embodiments, the 
central portion 250 of spinal implant 200 is a fixed size and 
is not compressible or expandable. In other embodiments, 
the central portion 250 can compress to conform to the shape 
of the spinous processes. 
0190. The first expandable portion 210 includes expand 
ing members 215, 217 and 219. Between the expanding 
members 215, 217, 219, openings 211 are defined. As 
discussed above, the size and shape of the openings 211 
influence the manner in which the expanding members 215, 
217, 219 deform when an axial load is applied. Each 
expanding member 215, 217, 219 of the first expandable 
portion 210 includes a tab 213 extending into the opening 
211 and an opposing mating slot 218. In some embodiments, 
the first end 212 of the first expandable portion 210 is 
rounded to facilitate insertion of the spinal implant 200. 
0191 The second expandable portion 220 includes 
expanding members 225, 227 and 229. Between the expand 
ing members 225, 227, 229, openings 221 are defined. As 
discussed above, the size and shape of the openings 221 
influence the manner in which the expanding members 225, 
227, 229 deform when an axial load is applied. Each 
expanding member 225, 227, 229 of the second expandable 
portion 220 includes a tab 223 extending into the opening 
221 and an opposing mating slot 228. 
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0192 When an axial load is applied to the spinal implant 
200, the spinal implant moves to a partially expanded 
configuration as illustrated in FIG. 8. In the partially 
expanded configuration, first end 222 and second end 224 of 
the second expandable portion 220 move towards one 
another and expanding members 225, 227, 229 project 
laterally away from the longitudinal axis A. To prevent the 
second expandable portion 220 from over-expanding, the 
tab 223 engages slot 228 and acts as a positive stop. As the 
axial load continues to be imparted to the spinal implant 200 
after the tab. 223 engages slot 228, the load is transferred to 
the first expandable portion 210. Accordingly, the first end 
212 and the second end 214 then move towards one another 
until tab 213 engages slot 218 in the fully expanded con 
figuration illustrated in FIG. 9. In the second configuration, 
expanding members 215, 217, 219 project laterally away 
from the longitudinal axis A. In some alternative embodi 
ments, the first expandable portion and the second expand 
able portion expand simultaneously under an axial load. 
0193 The order of expansion of the spinal implant 200 
can be controlled by varying the size of openings 211 and 
221. For example, in the embodiments shown in FIGS. 7-9, 
the opening 221 is slightly larger than the opening 211. 
Accordingly, the notches 226 are slightly larger than the 
notches 216. As discussed above with respect to FIGS. 3 and 
4, for this reason, the second expandable portion 220 will 
expand before the first expandable portion 210 under an 
axial load. 

0194 In the second configuration, the expanding mem 
bers 215, 217, 219, 225, 227, 229 form projections that 
extend adjacent the spinous processes S. Once in the second 
configuration, the expanding members 215, 217, 219, 225, 
227, 229 inhibit lateral movement of the spinal implant 200, 
while the central portion 250 prevents the adjacent spinous 
processes from moving together any closer than the distance 
defined by the diameter of the central portion 250. 
0.195 The portion P of each of the expanding members 
215, 217, 219, 225,227, 229 proximal to the spinous process 
S expands such that portion P is substantially parallel to the 
spinous process S. The portion D of each of the expanding 
members 215, 217, 219, 225, 227, 229 distal from the 
spinous process S is angled Such that less tension is imparted 
to the Surrounding tissue. 
0196. In the second configuration, the expanding mem 
bers 225, 227, 229 are separate by approximately 120 
degrees from an axial view as illustrated in FIG. 10. While 
three expanding members are illustrated, two or more 
expanding members may be used and arranged in an over 
lapping or interleaved fashion when multiple implants 200 
are inserted between multiple adjacent spinous processes. 
Additionally, regardless of the number of expanding mem 
bers provided, the adjacent expanding members need not be 
separated by equal angles or distances. 
0197) The spinal implant 200 is deformed by a compres 
sive force imparted Substantially along the longitudinal axis 
A of the spinal implant 200. The compressive force is 
imparted, for example, by attaching a rod (not illustrated) to 
the first end 212 of the first expandable portion 210 and 
drawing the rod along the longitudinal axis while imparting 
an opposing force against the second end 224 of the second 
expandable portion 220. The opposing forces result in a 
compressive force causing the spinal implant 200 to expand 
as discussed above. 
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0198 The rod used to impart compressive force to the 
spinal implant 200 can be removably coupled to the spinal 
implant 200. For example, the spinal implant 200 can 
include threads 208 at the first end 212 of the first expand 
able portion 210. The force opposing that imparted by the 
rod can be applied by using a push bar (not illustrated) that 
is removably coupled to the second end 224 of the second 
expandable portion 220. The push rod can be aligned with 
the spinal implant 200 by an alignment notch 206 at the 
second end 224. The spinal implant 200 can also be 
deformed in a variety of other ways, using a variety of 
expansion devices (also referred to herein as insertion tools, 
deployment tools and/or removal tools). While various types 
of implants are illustrated with various types of expansion 
devices, the expansion devices described herein can be used 
with any of the implants described herein. 
0199 FIGS. 11-16 illustrate an expansion device 1500 
(also referred to herein as an insertion tool or a deployment 
tool) according to an embodiment of the invention. Although 
no particular implant is illustrated in FIGS. 11-16, any of the 
implants described herein, such as, for example, implant 200 
(see FIG. 7), can be used with the expansion device 1500. 
The expansion device 1500 includes a guide handle 1510, a 
knob assembly 1515, a shaft 1520, a rod 1570 and an 
implant support portion 1530. The expansion device 1500 is 
used to insert an implant (not illustrated) in between adja 
cent spinous processes and expand the implant such that it 
is maintained in position between the spinous processes as 
described above. Both the guide handle 1510 and the knob 
assembly 1515 can be grasped to manipulate the expansion 
device 1500 to insert the implant. As described in more 
detail herein, the knob assembly 1515 is configured such that 
as the knob assembly 1515 is actuated, the rod 1570 trans 
lates and/or rotates within the shaft 1520; when the rod 1570 
translates, the implant (not illustrated) is moved between its 
collapsed configuration and its expanded configuration; 
when the rod 1570 rotates, the implant is disengaged from 
the rod 1570. 

0200. As best illustrated in FIGS. 15 and 16, the implant 
support portion 1530 includes a receiving member 1538 and 
a spacer 1532. The receiving member 1538 includes a side 
wall 1540 that is coupled to and supported by the distal end 
of the shaft 1520. The side wall 1540 defines an alignment 
protrusion 1536 and a receiving area 1542 configured to 
receive a portion of the spacer 1532. The implant slides over 
spacer 1532 until its proximal end is received within a recess 
1534 defined by the side wall 1540 and the outer surface of 
the spacer 1532. The alignment protrusion 1536 is config 
ured to mate with a corresponding notch on the implant (see, 
e.g., alignment notch 206 in FIG. 7) to align the implant with 
respect to the expansion device. Once the implant is aligned 
within the implant support portion 1530, the distal end of the 
implant is threadedly coupled to the distal end of rod 1570. 

0201 As illustrated, the spacer 1532 ensures that the 
implant is aligned longitudinally during the insertion and 
expansion process. The spacer 1532 can also be configured 
to maintain the shape of the implant during insertion and to 
prevent the expandable portions of the implant from extend 
ing inwardly during deployment of the implant. For 
example, in some embodiments, the spacer 1532 can be 
constructed from a solid, Substantially rigid material. Such as 
stainless steel, having an outer diameter and length corre 
sponding to the inner diameter and length of the implant. In 
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other embodiments, the expansion device can be configured 
to be used with implants that include an inner core config 
ured to provide structural Support to the implant (see, for 
example, FIGS. 17-23). In such embodiments, as described 
in more detail herein, the spacer of the insertion tool can be 
configured to cooperate with the inner core of the implant to 
provide the alignment and structural Support of the implant 
during insertion and expansion. 

0202 The knob assembly 1515 includes an upper hous 
ing 1517 that threadedly receives the shaft 1520, an actuator 
knob 1550 and a release knob 1560 as best illustrated in FIG. 
14. Upper housing 1517 includes internal threads 1519 that 
mate with external threads 1521 on shaft 1520. The proximal 
end of rod 1570 is coupled to the knob assembly 1515 by an 
adapter 1554, which is supported by two thrust bearings 
1552. Actuator knob 1550 is coupled to the upper housing 
1517 and is engaged with the adapter 1554 such that when 
actuator knob 1550 is turned in the direction indicated by 
arrows E (see FIG. 13), the rod 1570 translates axially 
relative to the shaft 1520 towards the proximal end of the 
device 1500, thereby acting as a draw bar and opposing the 
movement of the implant in the distal direction. In other 
words, when the implant is inserted between adjacent 
spinous processes and the actuator knob 1515 is turned, the 
distal end of the implant support portion 1530 imparts an 
axial force against the proximal end of the implant, while the 
rod 1570 causes an opposing force in the proximal direction. 
In this manner, the forces imparted by the implant Support 
portion and the rod 1570 cause portions of the implant to 
expand in a transverse configuration Such that the implant is 
maintained in position between the spinous processes as 
described above. The expansion device 1500 can also be 
used to move the implant from its expanded configuration to 
its collapsed configuration by turning the actuator knob 1550 
in the opposite direction. 
0203 Once the implant is in position and fully expanded, 
the release knob 1560 is turned in the direction indicated by 
arrow R (see FIG. 13) thereby causing the rod 1570 to rotate 
within the shaft 1520. In this manner, the implant can be 
disengaged from the rod 1570. During this operation, the 
implant is prevented from rotating by the alignment protru 
sion 1536, which is configured to mate with a corresponding 
notch on the implant. Once the implant is decoupled from 
the rod 1570, the expansion tool 1500 can then be removed 
from the patient. 

0204 Although the knob assembly 1515 is shown and 
described as including an actuator knob 1550 and a release 
knob 1560 that are coaxially arranged with a portion of the 
release knob 1560 being disposed within the actuator knob 
1550, in some embodiments, the release knob is disposed 
apart from the actuator knob. In other embodiments, the 
release knob and the actuator knob are not coaxially located. 
In yet other embodiments, the knob assembly 1515 does not 
include knobs having a circular shape, but rather includes 
levers, handles or any other device suitable for actuating the 
rod relative to the shaft as described above. 

0205 FIGS. 17-23 illustrate an implant 6610 according 
to another embodiment of the invention. The implant 6610 
can be moved between a collapsed configuration, as shown 
in FIGS. 17 and 18, and an expanded configuration, as 
shown in FIGS. 19-23. The implant 6610 includes an outer 
shell 6670 having a distal portion 6612, a proximal portion 
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6614, and a central portion 6616. The outer shell 6670 
defines a series of openings 6618 disposed between the 
distal portion 6612 and the central portion 6616, and the 
proximal portion 6614 and the central portion 6616. The 
outer shell 6670 includes a series of tabs 6620, a pair of 
which are disposed opposite each other, along the longitu 
dinal axis of the implant 6610, on either side of each opening 
6618. The outer shell 6670 also includes expandable por 
tions 6640, which form extensions 6642 that extend radially 
from the outer shell 6670 when the implant 6610 is in the 
expanded configuration. As illustrated best in FIGS. 19-23, 
the arrangement of the openings 6618 and the tabs 6620 
effect the shape and/or size of the extensions 6642. In some 
embodiments, the opposing tabs 6620 can be configured to 
engage each other when the implant 6610 is in the expanded 
configuration, thereby serving as a positive stop to limit the 
amount of expansion. In other embodiments, for example, 
the opposing tabs 6620 can be configured to engage each 
other during the expansion process, thereby serving as a 
positive stop, but remain spaced apart when the implant 
6610 is in the expanded configuration (see, for example, 
FIGS. 19-23). In such embodiments, the elastic properties of 
the extensions 6642 can cause a slight “spring back.” 
thereby causing the opposing tabs 6620 to be slightly spaced 
apart when the expansion device (also referred to as an 
insertion tool or a deployment tool) is disengaged from the 
implant 6610. 
0206. As illustrated best in FIG. 17, when the implant is 
in the collapsed configuration, the expandable portions 6640 
are contoured to extend slightly radially from remaining 
portions of the outer shell 6670. In this manner, the expand 
able portions 6640 are biased such that when a compressive 
force is applied, the expandable portions 6640 will extend 
outwardly from the outer shell 6670. The expandable por 
tions 6640 can be biased using any suitable mechanism. In 
Some embodiments, for example, the expandable portions 
can be biased by including a notch in one or more locations 
along the expandable portion, as previously described. In 
other embodiments, the expandable portions can be biased 
by varying the thickness of the expandable portions in an 
axial direction. In yet other embodiments, the expandable 
portions can be stressed or bent prior to insertion Such that 
the expandable portions are predisposed to extend outwardly 
when a compressive force is applied to the implant. In Such 
embodiments, the radius of the expandable portions is 
greater than that of the remaining portions of the implant 
(e.g., the remaining cylindrical portions of the implant). 
0207. The implant 6610 also includes an inner core 6672 
disposed within a lumen 6658 defined by the outer shell 
6670. The inner core 6672 is configured to maintain the 
shape of the implant 6610 during insertion, to prevent the 
expandable portions from extending inwardly into a region 
inside of the outer shell 6670 during deployment and/or to 
maintain the shape of the central portion 6616 once the 
implant is in its desired position. As such, the inner core 
6670 can be constructed to provide increased compressive 
strength to the outer shell 6670. In other words, the inner 
core 6672 can provide additional structural support to outer 
shell 6670 (e.g., in a direction transverse to the axial 
direction) by filling at least a portion of the region inside 
outer shell 6670 (e.g., lumen 6658) and contacting the walls 
of outer shell 6670. This can increase the amount of com 
pressive force that can be applied to the implant 6610 while 
the implant 6610 still maintains its shape and, for example, 
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the desired spacing between adjacent spinous processes. In 
some embodiments, the inner core 6672 can define a lumen 
6673, while in other embodiments, the inner core 6672 can 
have a Substantially solid construction. As illustrated, the 
inner core 6672 is fixedly coupled to the outer shell 6670 
with a coupling portion 6674, which is configured to be 
threadedly coupled to the distal portion 6612 of the outer 
shell 6670. The distal end of the coupling portion 6674 of the 
inner core 6672 includes an opening 6675 configured to 
receive a tool configured to deform the distal end of the 
coupling portion 6674. In this manner once the inner core 
6672 is threadedly coupled to the outer shell 6670, the 
coupling portion 6674 can be deformed or peened to ensure 
that the inner core 6672 does not become inadvertently 
decoupled from the outer shell 6670. In some embodiments, 
an adhesive, such as a thread-locking compound can be 
applied to the threaded portion of the coupling portion 6674 
to ensure the that the inner core 6672 does not inadvertently 
become decoupled from the outer shell 6670. Although 
illustrated as being threadedly coupled, the inner core 6672 
can be coupled to the outer shell 6670 by any suitable means. 
In some embodiments, for example, the inner core 6672 can 
be coupled to the central portion 6616 of the outer shell 6670 
by, for example, a friction fit. In other embodiments, the 
inner core 6672 can be coupled to the outer shell 6670 by an 
adhesive. The inner core 6672 can have a length such that 
the inner core 6672 is disposed within the lumen 6658 along 
substantially the entire length of the outer shell 6670 or only 
a portion of the length of the outer shell 6670. 
0208. The proximal portion of the inner core 6672 
includes an opening 6673 configured to receive a portion of 
an expansion device 7500 (also referred to as an insertion 
tool or a deployment tool), as shown in FIGS. 24-31. The 
expansion device 7500 is similar to the expansion device 
1500 shown and described above (see e.g. FIGS. 11-16). The 
expansion device 7500 differs, however, from expansion 
device 1500 in that the expansion device 7500 includes 
spacer 7532 configured to cooperate with the inner core 
6672 of the implant 6610. In such an arrangement, the 
threaded portion of rod 7570 of the expansion device 7500 
removably engages to the internal threads 6676 of the inner 
core 6672 of the implant 6610, rather than coupling directly 
to the distal portion of the implant (as shown in FIGS. 15 and 
16). Although the inner core 6672 is shown as being 
threadedly coupled to the expansion device 7500, the inner 
core 6672 can be removably coupled to the expansion device 
7500 by any suitable means, such as a protrusion and detent 
arrangement. 
0209. In use, once the implant 6610 is positioned on the 
implant support portion 7530 of the expansion tool 7500 
(see FIGS. 24 and 25), the implant is inserted into the 
patient’s body and disposed between adjacent spinous pro 
cesses. Once disposed between adjacent spinous processes, 
the expansion device can be used to move the inner core 
6672 axially towards the proximal portion 6614 of the 
implant 6610 while simultaneously maintaining the position 
of the proximal portion 6614 of the implant 6610, as shown 
in FIGS. 29 and 31. In this manner, a compressive force is 
applied along the longitudinal axis of the outer shell 6670, 
thereby causing the outer shell 6670 to fold or bend to form 
extensions 6642 as described above. As illustrated, a portion 
of the spacer 7532 is received within the receiving area 7542 
of the support portion 7530 as the implant 6610 is placed in 
the expanded configuration. Similarly, to move the implant 
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6610 from the expanded configuration to the collapsed 
configuration, the expansion device is actuated in the oppo 
site direction to impart an axial force on the distal portion 
6612 of the outer shell 6610 in a distal direction, moving the 
distal portion 6612 distally, and moving the implant 6610 to 
the collapsed configuration. 

0210. Once the implant 6610 is in its expanded configu 
ration (see FIGS. 28-31), the implant 6610 can be disen 
gaged from the expansion device 7500 by disengaging the 
distal portion of the rod 7570 from the opening 6673. The 
rod 7570 can be disengaged by actuating the knob assembly 
7515 rotate the rod 7570 relative to the shaft 7520, as 
discussed above. 

0211 Although shown and described above without ref 
erence to any specific dimensions, in some embodiments, 
the outer shell 6670 can have a cylindrical shape having a 
length of approximately 34.5 mm (1.36 inches) and a 
diameter between 8.1 and 14.0 mm (0.32 and 0.55 inches). 
In some embodiments, the wall thickness of the outer shell 
can be approximately 5.1 mm (0.2 inches). 

0212 Similarly, in some embodiments, the inner core 
6672 can have a cylindrical shape having an overall length 
of approximately 27.2 mm (1.11 inches) and a diameter 
between 8.1 and 14.0 mm (0.32 and 0.55 inches). 
0213. In some embodiments, the shape and size of the 
openings 6618 located adjacent the distal portion 6612 can 
be the same as that for the openings 6618 located adjacent 
the proximal portion 6614. In other embodiments, the open 
ings 6618 can have different sizes and/or shapes. In some 
embodiments, the openings 6618 can have a length of 
approximately 11.4 mm (0.45 inches) and a width between 
4.6 and 10 mm (0.18 and 0.40 inches). 
0214 Similarly, the shape and size of the tabs 6620 can 
be uniform or different as circumstances dictate. In some 
embodiments, for example, the longitudinal length of the 
tabs 6620 located adjacent the proximal portion 6614 can be 
shorter than the longitudinal length of the tabs 6620 located 
adjacent the distal portion 6612. In this manner, as the 
implant is moved from the collapsed configuration to the 
expanded configuration, the tabs adjacent the distal portion 
will engage each other first, thereby limiting the expansion 
of the expandable portions 6640 adjacent the distal portion 
6612 to a greater degree than the expandable portions 6642 
located adjacent the proximal portion 6614. In other 
embodiments, the longitudinal length of the tabs can be the 
same. In some embodiments, the longitudinal length of the 
tabs can be between 1.8 and 2.8 mm (0.07 and 0.11 inches). 
In some embodiments, the end portions of opposing tabs 
6620 can have mating shapes, such as mating radii of 
curvature, Such that the opposing tabs 6620 engage each 
other in a predefined manner. 
0215. Although illustrated as having a generally rectan 
gular shape, the expandable portions 6640 and the resulting 
extensions 6642 can be of any suitable shape and size. In 
Some embodiments, for example, the expandable portions 
can have a longitudinal length of approximately 11.4 mm 
(0.45 inches) and a width between 3.6 and 3.8 mm (0.14 and 
0.15 inches). In other embodiments, size and/or shape of the 
expandable portions located adjacent the proximal portion 
6614 can be different than the size and/or shape of the tabs 
6620 located adjacent the distal portion 6612. Moreover, as 
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described above, the expandable portions 6640 can be 
contoured to extend slightly radially from the outer shell 
6670. In some embodiments, for example, the expandable 
portions can have a radius of curvature of approximately 
12.7 mm (0.5 inches) along an axis normal to the longitu 
dinal axis of the implant. 
0216) In some embodiments, the expandable portions 
6640 and the outer shell 6670 are monolithically formed. In 
other embodiments, the expandable portions 6640 and the 
outer shell 6670 are formed from separate components 
having different material properties. For example, the 
expandable portions 6640 can be formed from a material 
having a greater amount of flexibility, while the outer shell 
6670 can be formed from a more rigid material. In this 
manner, the expandable portions 6640 can be easily moved 
from the collapsed configuration to the expanded configu 
ration, while the outer shell 6670 is sufficiently strong to 
resist undesirable deformation when in use. 

0217. In one embodiment, an apparatus includes a first 
body coupled to a second body. The first body and the 
second body collectively are configured to be releasably 
coupled to an implant device configured to be disposed 
between adjacent spinous processes. A first engaging portion 
is coupled to the first body, and a second engaging portion 
is coupled to the second body. The first engaging portion 
and/or the second engaging portion is configured to be 
received within a first opening defined by the implant 
device. The first body configured to be moved relative to the 
second body such that a distance between the first engaging 
portion and the second engaging portion is moved between 
a first distance and a second distance, and simultaneously a 
length of the implant device is moved between a first length 
and a second length. 
0218. In another embodiment, a kit includes an implant 
that is reconfigurable between an expanded configuration 
and a collapsed configuration while disposed between adja 
cent spinous processes. The implant has a longitudinal axis 
and defines an opening. A deployment tool is configured to 
be releasably coupled to the implant. The deployment tool 
includes an engaging portion configured to be removably 
received within the opening of the implant and extend in a 
transverse direction relative to the longitudinal axis when 
the deployment tool is coupled to the implant. The deploy 
ment tool is configured to move the implant between the 
collapsed configuration and the expanded configuration 
while the implant is disposed between the adjacent spinous 
processes. 

0219 FIGS. 32-35 are schematic illustrations of a pos 
terior view of a medical device 4000 according to an 
embodiment of the invention positioned adjacent two adja 
cent spinous processes S in a first configuration (FIG. 32), a 
second configuration (FIGS. 33 and 35) and a third configu 
ration (FIG. 34). The medical device 4000 includes an 
expandable member 4002 having an inner area (not shown) 
and an outer surface 4010. The outer surface 4010 is 
configured to be disposed between the spinous processes S 
to prevent over-extension/compression of the spinous pro 
cesses S. In some embodiments, the expandable member 
4002 distracts the adjacent spinous processes S. In other 
embodiments, the expandable member 4002 does not dis 
tract the adjacent spinous processes S. 
0220. The expandable member 4002 has a first configu 
ration, a second configuration and a third configuration. 
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When in each configuration, the expandable member 4002 
has an associated volume. As illustrated in FIG. 32, the first 
configuration represents a Substantially contracted condition 
in which the expandable member 4002 has a minimal 
volume. When the expandable member 4002 is in the first 
configuration, the medical device 4000 is inserted between 
the adjacent spinous processes S. As illustrated in FIGS. 33 
and 35, the second configuration represents an expanded 
condition in which the expandable member 4002 has a large 
volume. When the expandable member 4002 is in the second 
configuration, the outer surface 4010 of the medical device 
4000 contacts the adjacent spinous processes S during at 
least a portion of the range of motion of the spinous 
processes. As illustrated in FIG. 34, the third configuration 
represents a partially expanded condition in which the 
expandable member 4002 has a volume between that asso 
ciated with the first configuration and that associated with 
the second configuration. When the expandable member 
4002 is in the third configuration, the medical device 4000 
can be repositioned between the adjacent spinous processes, 
as indicated by the arrow in FIG. 34. The medical device can 
then be subsequently re-expanded into the second configu 
ration, as illustrated in FIG. 35. 

0221 FIGS. 36-38 are schematic illustrations of a pos 
terior view of the medical device 4000 positioned adjacent 
two adjacent spinous processes S in a first configuration, a 
second configuration and a third configuration, respectively. 
As described above, when the expandable member 4002 is 
in the first configuration, the medical device 4000 is inserted 
between the adjacent spinous processes S. The expandable 
member 4002 is then expanded to the second configuration, 
in which the Outer Surface 4010 of the medical device 4000 
is disposed between the adjacent spinous processes S. The 
expandable member 4002 is then contracted to the third 
configuration to facilitate removal of the medical device 
4000, as shown in FIG. 38. In some embodiments, the third 
configuration can be the same as the first configuration. 

0222. In use, the adjacent spinous processes S can be 
distracted prior to inserting the medical device 4000 into a 
body, as described herein. When the spinous processes S are 
distracted, a trocar (not shown) can be used to define an 
access passageway (not shown) for the medical device 4000. 
In some embodiments, the trocar can be used to define the 
passage as well as to distract the spinous processes S. Once 
an access passageway is defined, the medical device 4000 is 
inserted percutaneously and advanced between the spinous 
processes S and placed in the desired position between the 
adjacent spinous processes S. Once the medical device 4000 
is in the desired position, the expandable member is 
expanded to the second condition, causing the outer Surface 
4010 to engage the spinous processes S. 

0223) In some embodiments, the adjacent spinous pro 
cesses can be distracted by a first expandable member (not 
shown) configured to distract bone. Upon distraction, the 
first expandable member is contracted and removed from the 
body. The medical device 4000 is then inserted percutane 
ously, advanced between the spinous processes S. placed in 
the desired position and expanded, as described above. 

0224. In some embodiments, the medical device 4000 is 
inserted percutaneously (i.e., through an opening in the skin) 
and in a minimally-invasive manner. For example, as dis 
cussed in detail herein, the overall sizes of portions of the 
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medical device 4000 are increased by transitioning the 
expandable member 4002 from the first configuration to the 
second configuration after the medical device 4000 is 
inserted between the adjacent spinous processes S. When in 
the expanded second configuration, the sizes of portions of 
the medical device 4000 are greater than the size of the 
opening. For example, the size of the opening/incision in the 
skin can be between 3 millimeters in length and 25 milli 
meters in length across the opening. In some embodiments, 
the size of the medical device 4000 in the expanded second 
configuration is between 3 and 25 millimeters across the 
opening. 

0225 FIGS. 39-44 are posterior views of a spinal implant 
4100 according to an embodiment of the invention inserted 
between adjacent spinous processes S in a first lateral 
position (FIG. 41) and a second lateral position (FIG. 43). 
The spinal implant 4100 includes an expandable member 
4102, a sensor 4112 and a valve 4132. The expandable 
member 4102 has an inner area (not shown), an outer Surface 
4110, a support portion 4118, a proximal retention portion 
4114 and a distal retention portion 4116. The expandable 
member 4102 is repeatably positionable in a first configu 
ration (FIG. 40), a second configuration (FIGS. 41, 43 and 
44) and a third configuration (FIG. 42). When in each 
configuration, the expandable member 4102 has an associ 
ated volume, as will be discussed below. 

0226. In use, the spinal implant 4100 is positioned in the 
substantially contracted first configuration during insertion 
and/or removal (see FIG. 40). As discussed above, the spinal 
implant 4100 is inserted percutaneously between adjacent 
spinous processes S. The distal retention portion 4116 of the 
expandable member 4102 is inserted first and is moved past 
the spinous processes S until the support portion 4118 is 
positioned between the spinous processes S. When in the 
first configuration, the Support portion 4118 can be can be 
sized to account for ligaments and tissue Surrounding the 
spinous processes S. For purposes of clarity, Such surround 
ing ligaments and tissue are not illustrated. 

0227. As illustrated in FIG. 41, once in position, the 
expandable member 4102 is expanded into the second 
configuration by conveying a fluid (not shown) from an area 
outside of the expandable member 4102 to the inner area of 
the expandable member 4102. The fluid is conveyed by an 
expansion tool 4130. Such as a catheter, that is matingly 
coupled to the valve 4132. The valve 4132 can be any valve 
Suitable for sealably connecting the inner area of the expand 
able member 4102 to an area outside of the expandable 
member 4102. For example, in some embodiments, the 
valve 4132 can be, for example a poppet valve, a pinch valve 
or a two-way check valve. In other embodiments, the valve 
includes a coupling portion (not shown) configured to allow 
the expansion tool 4130 to be repeatably coupled to and 
removed from the valve 4132. For example, in some 
embodiments, the valve 4132 can include a threaded portion 
configured to matingly couple the expansion tool 4130 and 
the valve 4132. 

0228. The fluid is configured to retain fluidic properties 
while resident in the inner area of the expandable member 
4102. In this manner, the spinal implant 4100 can be 
repeatably transitioned from the expanded second configu 
ration to the first configuration and/or the third configuration 
by removing the fluid from the inner area of the expandable 
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member 4102. In some embodiments, the fluid can be a 
biocompatible liquid having constant or nearly constant 
properties. Such liquids can include, for example, Saline 
solution. In other embodiments, the fluid can be a biocom 
patible liquid configured to have material properties that 
change over time while still retaining fluidic properties 
sufficient to allow removal of the fluid. For example, the 
Viscosity of a fluid can be increased by adding a curing agent 
or the like. In this manner, the fluid can provide both the 
requisite structural Support while retaining the ability to be 
removed from the inner area of the expandable member 
4102 via the valve 4132. In yet other embodiments, the fluid 
can be a biocompatible gas. 
0229. The outer surface 4110 of the support portion 4118 
can distract the adjacent spinous processes S as the expand 
able member 4102 expands to the second configuration, as 
indicated by the arrows shown in FIG. 41. In some embodi 
ments, the Support portion 4118 does not distract the adja 
cent spinous processes S. For example, as discussed above, 
the adjacent spinous processes S can be distracted by a trocar 
and/or any other device suitable for distraction. 
0230. When in the second configuration, the outer surface 
4110 of the support portion 4118 is configured to engage the 
spinous processes S for at least a portion of the range of 
motion of the spinous processes S to prevent over-extension/ 
compression of the spinous processes S. In some embodi 
ments, the engagement of the spinous processes S by the 
outer surface 4110 of the support portion 4118 is not 
continuous, but occurs upon spinal extension. 
0231 When in the second configuration, the proximal 
retention portion 4114 and the distal retention portion 4116 
each have a size SI (shown in FIG. 45) that is greater than 
the vertical distance D1 (shown in FIG. 45) between the 
spinous processes. In this manner, the proximal retention 
portion 4114 and the distal retention portion 4116 are 
disposed adjacent the sides of spinous processes S (i.e., 
either through direct contact or through Surrounding tissue), 
thereby limiting movement of the spinal implant 4100 
laterally along a longitudinal axis of the Support portion 
4118. 

0232 The expandable member 4102 can be made from 
any number of biocompatible materials, such as, for 
example, PET, Nylons, cross-linked Polyethylene, Polyure 
thanes, and PVC. In some embodiments, the chosen material 
can be substantially inelastic, thereby forming a low-com 
pliant expandable member 4102. In other embodiments, the 
chosen material can have a higher elasticity, thereby forming 
a high-compliant expandable member 4102. In yet other 
embodiments, the expandable member 4102 can be made 
from a combination of materials such that one portion of the 
expandable member 4102, such as the support portion 4118, 
can be low-compliant while other portions of the expandable 
member 4102, such as the proximal retention portion 4114 
and/or distal retention portion 4116 are more highly com 
pliant. In yet other embodiments, a portion of the expand 
able member 4102 can include a rigid, inflexible material to 
provide structural stiffness. For example, the Support portion 
4118 can be constructed of a composite material that 
includes a rigid, inflexible material to facilitate distraction of 
the adjacent spinous processes. 

0233. In some embodiments, the expandable member 
4102 includes a radiopaque material. Such as bismuth, to 
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facilitate tracking the position of the spinal implant 4100 
during insertion and/or repositioning. In other embodiments, 
the fluid used to expand the expandable member 4102 
includes a radiopaque tracer to facilitate tracking the posi 
tion of the spinal implant 4100. 
0234. In the illustrated embodiment, the spinal implant 
4100 includes a sensor 4112 coupled to the expandable 
member 4102. In some embodiments, the sensor 4112 is a 
strain gauge sensor that measures a force applied to the 
support portion 4118 of the expandable member 4102. The 
sensor 4112 can include multiple strain gauges to facilitate 
measuring multiple force quantities, such as a compressive 
force and/or a tensile force. In other embodiments, the 
sensor 4112 is a variable capacitance type pressure sensor 
configured to measure a force and/or a pressure of the fluid 
contained within the inner portion of the expandable mem 
ber 4102. In yet other embodiments, the sensor 4112 is a 
piezoelectric sensor that measures a pressure of the fluid 
contained within the inner portion of the expandable mem 
ber 4102. In still other embodiments, the spinal implant 
4100 can include multiple sensors 4112 located at various 
locations to provide a spatial profile of the force and/or 
pressure applied to the expandable member 4102. In this 
manner, a practitioner can detect changes in the patients 
condition, Such those that may result in a loosening of the 
spinal implant 4100. 

0235. In some embodiments, the sensor 4112 can be 
remotely controlled by an external induction device. For 
example, an external radio frequency (RF) transmitter (not 
shown) can be used to Supply power to and communicate 
with the sensor 4112. In other embodiments, an external 
acoustic signal transmitter (not shown) can be used to Supply 
power to and communicate with the sensor 4112. In Such an 
arrangement, for example, the sensor can include a pressure 
sensor, of the types described above, for measuring a pres 
Sure; an acoustic transducers, and an energy storage device. 
The acoustic transducer converts energy between electrical 
energy and acoustic energy. The energy storage device stores 
the electrical energy converted by the acoustic transducer 
and Supplies the electrical energy to Support the operation of 
the pressure sensor. In this manner, acoustic energy from an 
external source can be received and converted into electrical 
energy used to power the pressure sensor. Similarly, an 
electrical signal output from the pressure sensor can be 
converted into acoustic energy and transmitted to an external 
SOUC. 

0236. At times, the spinal implant 4100 may need to be 
repositioned. Such repositioning can be required, for 
example, to optimize the lateral position of the Support 
portion 4118 during the insertion process. In other instances, 
the spinal implant 4100 can require repositioning Subsequent 
to the insertion process to accommodate changes in the 
conditions of the patient. In yet other instances, the spinal 
implant 4100 can be removed from the patient. To allow for 
Such repositioning and/or removal, the spinal implant is 
repeatably positionable in the first configuration, the second 
configuration and/or the third configuration. In FIG. 42, for 
example, the expandable member 4102 is contracted to the 
third configuration by removing all or a portion of the fluid 
contained in the inner area, as described above. In this 
manner, the spinal implant 4100 can be repositioned in a 
lateral direction, as indicated by the arrow. Once in the 
desired position, the expandable member is reexpanded to 
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the second condition as described above. Finally, as shown 
in FIG. 44, the expansion tool 4130 is removed from the 
valve 4132. 

0237 FIG. 45 is a lateral view of the spinal implant 4100 
illustrated in FIGS. 39-44 inserted between adjacent spinous 
processes S in a second configuration. Although FIG. 45 
only shows the proximal retention portion 4114 of the 
expandable member 4102, it should be understood that the 
distal retention portion 4116 has characteristics and func 
tionality similar to those described below for proximal 
retention portion 4114. As illustrated, the proximal retention 
portion 4114 has a size S1 that is greater than the vertical 
distance D1 between the spinous processes S. In this man 
ner, the proximal retention portion 4114 and the distal 
retention portion 4116 limit the lateral movement of the 
spinal implant 4100 when in the second configuration, as 
discussed above. 

0238 FIG. 46 is a lateral view of a spinal implant 4200 
according to an embodiment of the invention inserted 
between adjacent spinous processes and in a second con 
figuration. Similar to the spinal implant 4100 discussed 
above, the spinal implant 4200 includes an expandable 
member 4202 and a valve 4232. The expandable member 
4202 has a Support portion (not shown), a proximal retention 
portion 4214 and a distal retention portion (not shown). The 
expandable member 4202 is repeatably positionable in a first 
configuration, a second configuration and/or a third configu 
ration. When in each configuration, the expandable member 
4202 has an associated Volume, as discussed above. 
0239). In the illustrated embodiment, the proximal reten 
tion portion 4214 of the expandable member 4202 has a first 
radial extension 4236, a second radial extension 4238 and a 
third radial extension 4240. As illustrated, the distance S1 
between the ends of the radial extensions is greater than the 
vertical distance D1 between the spinous processes S. In this 
manner, the proximal retention portion 4214 and the distal 
retention portion limit the lateral movement of the spinal 
implant 4200 when in the second configuration. In some 
embodiments, the proximal retention portion and the distal 
retention portion can assume a variety of different shapes. 
0240 FIGS. 47 and 48 are front views of a spinal implant 
4300 according to an embodiment of the invention in a first 
configuration and a second configuration, respectively. The 
spinal implant 4300 includes a proximal expandable mem 
ber 4304, a distal expandable member 4306, a support 
member 4308, a sensor 4312 and a valve 4332. The support 
member 4308 has an inner area (not shown) and an outer 
surface 4310. The outer surface 4310 is configured to 
contact the spinous processes (not shown). In some embodi 
ments, the support member 4308 distracts the adjacent 
spinous processes. In other embodiments, the Support mem 
ber 4308 does not distract the adjacent spinous processes. In 
yet other embodiments, the engagement of the spinous 
processes by the support member 4308 is not continuous, but 
occurs upon spinal extension. 
0241 The support member 4308 has a proximal portion 
4324, to which the proximal expandable member 4304 is 
coupled, and a distal portion 4326, to which the distal 
expandable member 4306 is coupled. The proximal expand 
able member 4304 and the distal expandable member 4306 
are each repeatably positionable in a first configuration 
(FIG. 47) and a second configuration (FIG. 48). As described 
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above, the first configuration represents a Substantially con 
tracted condition in which the proximal expandable member 
4304 and the distal expandable member 4306 each have a 
minimal volume. When the spinal implant 4300 is in the first 
configuration, it can be inserted, repositioned and/or 
removed. In the illustrated embodiment, the proximal 
expandable member 4304 and the distal expandable member 
4306 are each contained within the inner area of the support 
member 4308 when the spinal implant 4300 is in the first 
configuration. In some embodiments, the proximal expand 
able member 4304 and the distal expandable member 4306 
are not contained within the support member 43.08. 
0242 Conversely, the second configuration represents an 
expanded condition in which the proximal expandable mem 
ber 4304 and the distal expandable member 4306 each have 
a large volume. When the spinal implant 4300 is in the 
second configuration, the proximal expandable member 
4304 and the distal expandable member 4306 each have a 
size that is greater than the vertical distance between the 
spinous processes, as described above. In this manner, the 
proximal expandable member 4304 and the distal expand 
able member 4306 engage the spinous processes, thereby 
limiting the lateral movement of the spinal implant 4300. 

0243 The proximal expandable member 4304 and the 
distal expandable member 4306 are expanded into the 
second configuration by conveying a fluid (not shown) from 
an area outside of each expandable member 4304, 4306 to 
an inner area defined by each expandable member 4304, 
4306. The fluid is conveyed through a valve 4332, as 
described above. In the illustrated embodiment, the inner 
area of the proximal expandable member 4304, the inner 
area of the distal expandable member 4306 and the inner 
area of the support member 4308 are in fluid communication 
with each other to form a single inner area. As such, the fluid 
can be conveyed to both the inner area of the proximal 
expandable member 4304 and the inner area of the distal 
expandable member 4306 by a single valve 4332. In some 
embodiments, the inner areas of the proximal expandable 
member 4304 and the distal expandable member 4306 are 
not in fluid communication. In Such an arrangement, each 
expandable member can be independently transformed 
between configurations. 

0244. The support member 4308 can be made from any 
number of biocompatible materials, such as, for example, 
stainless steel, plastic, polyetheretherketone (PEEK), carbon 
fiber, ultra-high molecular weight (UHMW) polyethylene, 
and the like. The material of the support member 4308 can 
have a tensile strength similar to or higher than that of bone. 
In some embodiments, the support member 4308 is substan 
tially rigid. In other embodiments, the support member 4308 
or portions thereof is elastically deformable, thereby allow 
ing it to conform to the shape of the spinous processes. In yet 
other embodiments, the support member 4308 includes a 
radiopaque material. Such as bismuth, to facilitate tracking 
the position of the spinal implant 4300 during insertion 
and/or repositioning. 

0245. The proximal expandable member 4304 and the 
distal expandable member 4306 can be made from any 
number of biocompatible materials, as discussed above. The 
proximal expandable member 4304 and the distal expand 
able member 4306 can be coupled to the support member by 
an Suitable means, such as a biocompatible adhesive. 
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0246. In the illustrated embodiment, the spinal implant 
4300 includes a sensor 4312 coupled to the support member 
4308. As described above, the sensor 4312 can be configured 
to measure multiple force quantities and/or a pressure of the 
fluid contained within the proximal expandable member 
4304 and the distal expandable member 4306. 
0247 Although the spinal implants 4100, 4200 and 4300 
are shown and described above as be movable from a 
retracted configuration to an expanded configuration by 
conveying a fluid to an inner area of an expandable member, 
in some embodiments, an implant can be configured to 
receive any suitable Substance to move from a retracted 
configuration to an expanded configuration. For example, in 
Some embodiments, an implant can include an expandable 
portion configured to receive a mixture of Solid particles 
contained within a carrier fluid (e.g., a slurry). In other 
embodiments, an implant can include an expandable portion 
configured to be filled solely with solid particles to move 
from a retracted configuration to an expanded configuration. 
In this manner, the solid particles can form a Substrate within 
the expandable portion that is incompressible and/or more 
rigid than a liquid or gas. 
0248. The solid particles can be of any suitable size 
and/or shape. In some embodiments, for example, the Solid 
particles can be approximately spherical particles having a 
diameter of between 0.010 mm and 0.100 mm. In other 
embodiments, the Solid particles can include one or more flat 
Surfaces. In yet other embodiments, the solid particles can be 
irregularly shaped. 

0249. The solid particles can be constructed from any 
suitable biocompatible material, such as, for example, PET, 
Nylons, cross-linked Polyethylene, Polyurethanes, and 
PVC. In some embodiments, the solid particles can be 
Substantially inelastic, thereby forming a low-compliant 
substrate within the expandable portion of the implant. In 
other embodiments, the solid particles can have a higher 
elasticity, thereby forming a high-compliant filler within the 
expandable portion of the implant. In yet other embodi 
ments, the Solid particles can be constructed from a combi 
nation of materials such that the characteristics of the filler 
within the expandable portion of the implant can vary 
spatially. 

0250 Similarly, in some embodiments, the solid particles 
can be constructed from a material having a high rigidity 
(i.e., a high shear modulus). In this manner, the solid 
particles can form a Substrate within the expandable portion 
that has a high resistance to deformation when exposed to a 
shear stress. In other embodiments, the Solid particles can be 
constructed from a material having a low rigidity. In Such 
embodiments, for example, the Solid particles can form a 
substrate with the expandable portion that can deform when 
compressed during extension of the spinal column. 

0251. In some embodiments, the materials from which 
the solid particles and the expandable portion are con 
structed can be selected cooperatively such that the implant, 
when filled, has suitable strength, rigidity, elasticity and the 
like. For example, in some embodiments, an implant 
includes an expandable portion constructed from a low 
compliant material that is configured to be expanded by 
flexible solid particles. In other embodiments, an implant 
includes an expandable portion constructed from a low 
compliant material that is configured to be expanded by rigid 
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Solid particles. In yet other embodiments, an implant 
includes an expandable portion constructed from a high 
compliant material that is configured to be expanded by 
flexible solid particles. In yet other embodiments, an implant 
includes an expandable portion constructed from a high 
compliant material that is configured to be expanded by rigid 
Solid particles. 
0252) In some embodiments, the solid particles and/or 
mixture of solid particles and carrier fluid can be conveyed 
into and/or removed from the expandable portion of the 
implant by an expansion tool and via a valve, as described 
above. In other embodiments, the solid particles and/or 
mixture of solid particles and carrier fluid can be removed 
from the expandable portion of the implant by puncturing 
the expandable portion and applying a vacuum to withdraw 
the solid particles and/or mixture of solid particles and 
carrier fluid. In yet other embodiments, the solid particles 
and/or mixture of solid particles and carrier fluid can be 
removed from the expandable portion of the implant by 
puncturing the expandable portion and applying a pressure 
against an outer portion of the expandable portion to cause 
the solid particles and/or mixture of solid particles and 
carrier fluid to be expelled within the body. 
0253) In some embodiments, the solid particles can be 
configured to absorb liquid to expand the expandable portion 
of an implant. For example, in Some embodiments, an 
expandable portion of an implant can include solid particles 
constructed from a hydrogel. When the implant is disposed 
between adjacent spinous processes, a liquid can be con 
veyed to the expandable portion of the implant, which is 
then absorbed by the hydrogel particles. Accordingly, the 
size of the hydrogel particles will increase, thereby expand 
ing the expandable portion of the implant. 
0254 Similarly, in some embodiments, a kit can include 
an implant having an expandable portion, multiple sets of 
solid particles, and multiple different liquids. The different 
sets of solid particles can have different characteristics, such 
as, for example, a size, a shape, and/or an absorption 
coefficient. Similarly, the different liquids can have different 
characteristics, such as, for example, Viscosity, density and/ 
or an absorption coefficient. In this manner, a user can select 
a particular set of particles for inclusion in the expandable 
portion of the implant and a particular liquid for use in 
expanding the Solid particles. 

0255 FIGS. 49 and 50 are schematic illustrations of a 
posterior view of a medical device 3000 according to an 
embodiment of the invention disposed between two adjacent 
spinous processes S in a first configuration and a second 
configuration, respectively. The medical device 3000 
includes a support member 3002, a proximal retention 
member 3010 and a distal retention member 3012. The 
support member 3002 has a proximal portion 3004 and a 
distal portion 3006, and is configured to be disposed 
between the spinous processes S to prevent over-extension/ 
compression of the spinous processes S. In some embodi 
ments, the support member 3002 distracts the adjacent 
spinous processes S. In other embodiments, the Support 
member 3002 does not distract the adjacent spinous pro 
cesses S. 

0256 The proximal retention member 3010 has a first 
configuration in which it is Substantially disposed within the 
proximal portion 3004 of the support member 3002, as 

Mar. 6, 2008 

illustrated in FIG. 49. Similarly, the distal retention member 
3012 has a first configuration in which it is substantially 
disposed within the distal portion 3006 of the support 
member 3002. When the proximal retention member 3010 
and the distal retention member 3012 are each in their 
respective first configuration, the medical device 3000 can 
be inserted between the adjacent spinous processes S. 
0257) The proximal retention member 3010 can be 
moved from the first configuration to a second configuration 
in which a portion of it is disposed outside of the support 
member 3002, as illustrated in FIG. 50. Similarly, the distal 
retention member 3012 can be moved from the first con 
figuration to a second configuration. When each is in their 
respective second configuration, the proximal retention 
member 3010 and the distal retention member 3012 limit 
lateral movement of the support member 3002 with respect 
to the spinous processes S by contacting the spinous pro 
cesses S (i.e., either directly or through Surrounding tissue). 
For purposes of clarity, the tissue Surrounding the spinous 
processes S is not illustrated. 
0258. In use, the adjacent spinous processes S can be 
distracted prior to inserting the medical device 3000 into the 
patient. When the spinous processes S are distracted, a trocar 
(not shown in FIGS. 49 or 50) can be used to define an 
access passageway (not shown in FIGS. 49 and 50) for the 
medical device 3000. In some embodiments, the trocar can 
be used to define the passage as well as to distract the 
spinous processes S. 

0259 Once an access passageway is defined, the medical 
device 3000 is inserted percutaneously and advanced, distal 
portion 3006 first, between the spinous processes S. The 
medical device 3000 can be inserted from the side of the 
spinous processes S (i.e., a posterior-lateral approach). The 
use of a curved shaft assists in the use of a lateral approach 
to the spinous processes S. Once the medical device 3000 is 
in place between the spinous processes S, the proximal 
retention member 3010 and the distal retention member 
3012 are moved to their second configurations, either seri 
ally or simultaneously. In this manner, lateral movement of 
the support member 3002 with respect to the spinous pro 
cesses S is limited. 

0260. When it is desirable to change the position of the 
medical device 3000, the proximal retention member 3010 
and the distal retention member 3012 are moved back to 
their first configurations, thereby allowing the Support mem 
ber 3002 to be moved laterally. Once the support member 
3002 is repositioned, the medical device 3000 can be 
returned to the second configuration. Similarly, when it is 
desirable to remove the medical device 3000, proximal 
retention member 3010 and the distal retention member 
3012 are moved to their first configurations, thereby allow 
ing the support member 3002 to be removed. 
0261. In some embodiments, the medical device 3000 is 
inserted percutaneously (i.e., through an opening in the skin) 
and in a minimally-invasive manner. For example, as dis 
cussed in detail herein, the overall sizes of portions of the 
medical device 3000 can be increased by moving the proxi 
mal retention member 3010 and the distal retention member 
3012 to their respective second configurations after the 
medical device 3000 is inserted between the adjacent 
spinous processes S. When in the expanded second configu 
ration, the sizes of portions of the medical device 3000 can 
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be greater than the size of the opening. For example, the size 
of the opening/incision in the skin can be between 3 milli 
meters in length and 25 millimeters in length across the 
opening. In some embodiments, the size of the medical 
device 3000 in the expanded second configuration is 
between 3 and 25 millimeters across the opening. 

0262 FIGS. 51-56 illustrate a spinal implant 3100 
according to an embodiment of the invention. FIGS. 51 and 
52 are perspective views of the spinal implant 3100 in a first 
configuration and a second configuration, respectively. The 
spinal implant 3100 includes a support member 3102, a 
proximal retention member 3110 and a distal retention 
member 3112. The support member 3102 is positioned 
between adjacent spinous processes S, as illustrated in FIGS. 
53 and 54. As shown in FIGS. 51 and 52, the proximal 
retention member 3110 and the distal retention member 3112 
are each repeatably positionable in a first configuration in 
which they are substantially disposed within the support 
member 3102 (FIG. 51), and a second configuration in 
which a portion of each retention member 3110, 3112 is 
disposed outside of the support member 3102 (FIG. 52). 
When the spinal implant 3100 is in the first configuration, it 
can be inserted between the adjacent spinous processes S. 
repositioned between the adjacent spinous processes and/or 
removed from the patient. When the spinal implant 3100 is 
in the second configuration, its lateral movement is limited, 
thereby allowing the desired position of the support member 
3102 to be maintained. 

0263. In some embodiments, the support member 3102 
distracts the adjacent spinous processes S. In other embodi 
ments, the support member 3102 does not distract the 
adjacent spinous processes S. In yet other embodiments, the 
engagement of the spinous processes S by the Support 
member 3102 is not continuous, but occurs upon spinal 
extension. 

0264. The support member 3102 can be made from any 
number of biocompatible materials, such as, for example, 
stainless steel, plastic, polyetheretherketone (PEEK), carbon 
fiber, ultra-high molecular weight (UHMW) polyethylene, 
and the like. The material of the support member 3102 can 
have a tensile strength similar to or higher than that of bone. 
In some embodiments, the support member 3102 is substan 
tially rigid. In other embodiments, the support member 3102 
or portions thereof is elastically deformable, thereby allow 
ing it to conform to the shape of the spinous processes. In yet 
other embodiments, the support member 3102 includes a 
radiopaque material. Such as bismuth, to facilitate tracking 
the position of the spinal implant 3100 during insertion 
and/or repositioning. 

0265. In the illustrated embodiment, the spinal implant 
3100 includes a sensor 3124 coupled to the support member 
3102. In some embodiments, the sensor 3124 is a strain 
gauge sensor that measures a force applied to the Support 
member 3102. In some embodiments, the sensor 3124 can 
include multiple strain gauges to facilitate measuring mul 
tiple force quantities, such as a compressive force and/or a 
bending moment. In other embodiments, the sensor 3124 is 
a variable capacitance type pressure sensor configured to 
measure a force and/or a pressure applied to the Support 
member 3102. In yet other embodiments, the sensor 3124 is 
a piezoelectric sensor that measures a force and/or a pressure 
applied to the support member 3102. In still other embodi 
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ments, the spinal implant 3100 can include multiple sensors 
located at various locations to provide a spatial profile of the 
force and/or pressure applied to the support member 3102. 
In this manner, a practitioner can detect changes in the 
patient’s condition, such those that may result in a loosening 
of the spinal implant. 

0266. In some embodiments, the sensor 3124 can be 
remotely controlled by an external induction device. For 
example, an external radio frequency (RF) transmitter (not 
shown) can be used to Supply power to and communicate 
with the sensor 3124. In other embodiments, an external 
acoustic signal transmitter (not shown) can be used to Supply 
power to and communicate with the sensor 3124. In Such an 
arrangement, for example, the sensor can include a pressure 
sensor, of the types described above, for measuring a pres 
Sure; an acoustic transducers, and an energy storage device. 
The acoustic transducer converts energy between electrical 
energy and acoustic energy. The energy storage device stores 
the electrical energy converted by the acoustic transducer 
and Supplies the electrical energy to Support the operation of 
the pressure sensor. In this manner, acoustic energy from an 
external source can be received and converted into electrical 
energy used to power the pressure sensor. Similarly, an 
electrical signal output from the pressure sensor can be 
converted into acoustic energy and transmitted to an external 
SOUC. 

0267. The support member 3102 includes a sidewall 3108 
that defines an inner area 3120 and multiple openings 3114 
that connect the inner area 3120 to an area outside of the 
support member 3102. When the spinal implant 3100 is in 
the first configuration, the proximal retention member 3110 
and the distal retention member 3112 are substantially 
disposed within the inner area 3120 of the support member 
3102, as shown in FIG. 51. When the spinal implant 3100 is 
in the second configuration, a portion of each of the proxi 
mal retention member 3110 and the distal retention member 
3112 extends through the openings 3114 to an area outside 
of the support member 3102. In the second configuration, 
the proximal retention member 3110 and the distal retention 
member 3112 engage the adjacent spinous processes, 
thereby limiting lateral movement of the spinal implant 
31 OO. 

0268. The proximal retention member 3110 includes a 
first elongate member 3130 and a second elongate member 
3132. Similarly, the distal retention member 3112 includes a 
first elongate member 3131 and a second elongate member 
3133. As illustrated in FIG. 56, which shows is a cross 
sectional plan view of the proximal portion 3104 of the 
support member 3102, the first elongate member 3130 is 
slidably disposed within a pocket 3134 defined by the 
second elongate member 3132. A biasing member 3136, 
Such as a spring or an elastic member, is disposed within the 
pocket 3134 and is coupled to the first elongate member 
3130 and the second elongate member 3132. In this manner, 
the retention members can be biased in the second configu 
ration. In other embodiments, the biasing member 3136 can 
be configured to bias the retention members in the first 
configuration. In yet other embodiments, the retention mem 
bers do not include a biasing member, but instead use other 
mechanisms to retain a desired configuration. Such mecha 
nisms can include, for example, mating tabs and slots 
configured to lockably engage when the retention members 
are in a desired configuration. 
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0269. In use, the spinal implant 3100 is positioned in the 
first configuration during insertion, removal or reposition 
ing. As discussed above, the spinal implant 3100 is inserted 
percutaneously between adjacent spinous processes. The 
distal portion 3106 of the support member 3102 is inserted 
first and is moved past the spinous processes until the 
support member 3102 is positioned between the spinous 
processes. The support member 3102 can be sized to account 
for ligaments and tissue surrounding the spinous processes 
S. In some embodiments, the support member 3102 contacts 
the spinous processes between which it is positioned during 
a portion of the range of motion of the spinous processes S. 
In some embodiments, the support member 3102 of spinal 
implant 3100 is a fixed size and is not compressible or 
expandable. In yet other embodiments, the Support member 
3102 can compress to conform to the shape of the spinous 
processes S. Similarly, in Some embodiments, the proximal 
retention member 3110 and the distal retention member 3112 
are substantially rigid. In other embodiments, the retention 
members or portions thereof are elastically deformable, 
thereby allowing them to conform to the shape of the 
spinous processes. 

0270. In the illustrated embodiment, the spinal implant 
3100 is held in the first configuration by an insertion tool 
(not shown) that overcomes the force exerted by the biasing 
member 3136, thereby disposing a portion of the first 
elongate member 3130 within the pocket 3134 of the second 
elongate member 3132. In this manner, the spinal implant 
3100 can be repeatedly moved from the first configuration to 
the second configuration, thereby allowing it to be reposi 
tioned and/or removed percutaneously. As illustrated in FIG. 
55, the first elongate member 3130 and the second elongate 
member 3132 each include notches 3138 configured to 
receive a portion of the insertion tool. When the insertion 
tool is released, the biasing member 3136 is free to extend, 
thereby displacing a portion of the first elongate member 
3130 out of the pocket 3134 of the second elongate member 
3132. In this manner, portions of both the first elongate 
member 3130 and the second elongate member 3132 are 
extended through the adjacent openings 3114 and to an area 
outside of the support member 3102. In some embodiments, 
the proximal retention member 3110 and the distal retention 
member 3112 are transitioned between their respective first 
and second configurations simultaneously. In other embodi 
ments, the proximal retention member 3110 and the distal 
retention member 3112 are transitioned between their first 
and second configurations serially. 

0271 As illustrated, the first elongate member 3130 and 
the second elongate member 3132 each include one or more 
tabs 3140 that engage the side wall 3108 of the support 
member 3102 when in the second configuration, thereby 
ensuring that the first and second elongate members remain 
coupled to each other and that portions of the first and 
second elongate members remain Suitably disposed within 
the support member 3102. In other embodiments, the first 
elongate member 3130 and the second elongate member 
3132 are coupled to each other by other suitable mecha 
nisms, such as mating tabs and slots configured to engage 
when the retention member reaches a predetermined limit of 
extension. 

0272 FIGS. 57-59 are cross-sectional views of a spinal 
implant 3200 according to an embodiment of the invention. 
FIG. 57 illustrates a cross-sectional front view of the spinal 
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implant 3200 in a second configuration, while FIGS. 58 and 
59 illustrate a cross-sectional plan view of the spinal implant 
3200 in the second configuration and a first configuration, 
respectively. The illustrated spinal implant 3200 includes a 
support member 3202, a retention member 3210 and a 
rotating member 3250. Although shown and described as 
including only a single retention member 3210. Some 
embodiments can include one or more additional retention 
members having characteristics and functionality similar to 
those described for the retention member 3210. 

0273. As shown in FIGS. 58 and 59, the retention mem 
ber 3210 is repeatably positionable in a first configuration in 
which it is substantially disposed within the support member 
3202, and a second configuration in which a portion the 
retention member 3210 is disposed outside of the support 
member 3102. When the spinal implant 3200 is in the first 
configuration, it can be inserted between adjacent spinous 
processes, repositioned between adjacent spinous processes 
and/or removed from the patient. When the spinal implant 
3200 is in the second configuration, its lateral movement is 
limited, thereby allowing the desired position of the support 
member 3202 to be maintained. 

0274) The support member 3202 includes a sidewall 3208 
that defines an inner area 3220 and multiple openings 3214 
that connect the inner area 3220 to an area outside of the 
support member 3202. When the spinal implant 3200 is in 
the first configuration, the retention member 3210 is sub 
stantially disposed within the inner area 3220 of the Support 
member 3202, as shown in FIG. 59. When the spinal implant 
3200 is in the second configuration, a portion of the proxi 
mal retention member 3210 extends through the openings 
3214 to an area outside of the support member 3202. In the 
second configuration, the retention member 3210 is disposed 
adjacent the spinous processes, thereby limiting lateral 
movement of the spinal implant 3200. 

0275. The retention member 3210 includes an elongate 
member 3228 having two end portions 3244, a central 
portion 3242, and a longitudinal axis L1 (shown in FIG. 57). 
A portion of the elongate member 3228 is flexible such that 
it can be wound along the rotating member 3250, as 
described below. In some embodiments, the elongate mem 
ber 3228 is monolithically formed such that it is flexible 
enough to be wound along the rotating member 3250 yet 
rigid enough to limit lateral movement of the Support 
member 3202 when positioned in the second configuration. 
In other embodiments, the elongate member 3228 includes 
separate components that are coupled together to form the 
elongate member 3228. For example, the central portion 
3242 of the elongate member 3228 can be a distinct com 
ponent having a greater amount of flexibility, while the end 
portions 3244 can be distinct components having a greater 
amount of rigidity. 

0276. In the illustrated embodiment, elongate member 
3228 has one or more tabs 3240 that engage the side wall 
3208 of the support member 3202 when in the second 
configuration, thereby ensuring that the elongate member 
3228 does not freely extend entirely outside of the support 
member 3202. In other embodiments, a portion of the 
elongate member 3228 is retained within the support mem 
ber 3202 by other suitable mechanisms. For example, the 
width of the central portion 3242 of the elongate member 
3228 can be greater than the width of the openings 3214, 


































































