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710~

Expose during a discectomy an intervertebral disc space of the spine
at the level or levels in which treatment is required

720~ v

Insert one or more distraction/measurement device into a posterior
region of the intervertebral disc space to determine intervertebral
disc space height

730~ v

Assess the tightness of the fit of said distraction/measurement device
between the two adjacent vertebrae until the tightness of the fit
desired is achieved

740~ Y

Position one or more members against one or more vertebral endplates
adjacent to said intervertebral disc space

750~ v

Determine the angle formed between the member and the device by
rotating the one or more members about an axis in the transverse
plane and against said one or more vertebral endplates to create the
desired degree (i.e. amount) of angulation (e.g. lordosis) with the

adjacent vertebrae
760~ v
Remove the device and one or more members from the intervertebral
space
770~ v

Implant the intevertebral implant size that approximates the selected
posterior thickness and lordotic angle

FIG. 7
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910~

Position a patient on an operating table in the supine position

920~ v

Rotate the operating table about the patient's vertical (i.e. superior-
inferior) axis such that the patient's left side is closer to the ceiling
and the patient's right side is closer to the floor

930~
Perform an anterior-to-psoas surgical approach to the spin

940~ v

Place one or more retractors in a position that creates a 'working
corridor' to the spine affixing said one or more retractors to a
retractor frame

930~ v

Rotate the operating table about the patient's vertical axis at least
a portion of the way back to its starting (i.e. flat, horizonatal) position

960~ v
Perform the surgical procedure through said ‘working corridor'

FIG.9
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INTERBODY CAGE DEVICE AND
METHODS OF USE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of the filing date
of U.S. Provisional Patent Application No. 63/059,160, filed
Jul. 30, 2020, the disclosure of which is incorporated, in its
entirety, by this reference.

FIELD OF THE INVENTION

[0002] The present disclosure generally relates to implants
used in spinal surgical procedures in a human. More par-
ticularly, the disclosure generally relates to implants used for
implant and/or fusion and its methods of use and implanta-
tion approach.

BACKGROUND OF THE INVENTION

[0003] The treatment of disorders to the spine has
advanced over the years to be adapted to to address many
forms of spinal disorders. Multiple surgical approaches exist
to treat spinal disorders, including Anterior Lumbar Inter-
body Fusion (ak.a. ALIF), Oblique Lumbar Interbody
Fusion/Anterior to Psoas (ak.a. OLIF/ATP) and Direct
Lateral Interbody Fusion/Extreme Lateral Interbody Fusion
(ak.a. DLIF, XLIF), to name a few. However, with each
approach to the spine, a different implant is required.
[0004] In addition, there presently exists no method of
selecting the size of an interbody fusion device which
enables a controlled decompression of the nerves and res-
toration of the proper spinal alignment.

[0005] In addition, there presently exists no method of
approaching the spine of a patient for spinal interbody fusion
or total disc replacement through the oblique corridor which
enables the patient to be positioned on the operating table in
the supine position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Examples illustrative of embodiments of the dis-
closure are described below with reference to figures
attached hereto. In the figures, identical structures, elements
or parts that appear in more than one figure are generally
labeled with the same numeral in all the figures in which
they appear. Dimensions of components and features shown
in the figures are generally chosen for convenience and
clarity of presentation and are not necessarily shown to
scale. Many of the figures presented are in the form of
schematic illustrations and, as such, certain elements may be
drawn greatly simplified or not-to-scale, for illustrative
clarity. The figures are not intended to be production draw-
ings. The figures (Figs.) are listed below.

[0007] FIGS. 1A-C show a first embodiment of an exem-
plary implant.
[0008] FIGS. 1D-F show a second embodiment of an

exemplary implant.

[0009] FIGS. 1G-I show a third embodiment of an exem-
plary implant.
[0010] FIG. 2A shows an exemplary orientations of ALIF,

AL-ALIF and Supine ATP surgical approaches relative to a
Subject’s vertebrae.

[0011] FIGS. 2B through 2D show exemplary approaches
for the exemplary implants shown in FIGS. 1A through 11 to
be inserted.
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[0012] FIG. 2E illustrates body planes showing a patient
and exemplary axes.

[0013] FIG. 2F shows exemplary supine, right lateral
recumbent, and prone positions of an exemplary patient.
[0014] FIG. 2G shows a posterior axiliary line, middle
axiliary line, and anterior axiliary line of an exemplary
subject.

[0015] FIGS. 3A and 3B show a second embodiment of an
implant which may be used with the ALIF approach illus-
trating an exemplary screw use of the implant.

[0016] FIGS. 4A and 4B show a third embodiment of an
implant which may be used with the AL-ALIF approach
illustrating an exemplary screw use of the implant.

[0017] FIGS. 5A-5B shows a fourth embodiment of an
implant which may be used with the Supine ATP approach
illustrating an exemplary screw use of the implant.

[0018] FIGS. 6A and 6B show a fifth embodiment of an
implant which may be used with the Supine ATP approach
illustrating an exemplary screw use of the implant.

[0019] FIG. 7 shows an exemplary method of selecting a
size of an intevertebral implant.

[0020] FIGS. 8A, 8B, and 8C show an exemplary embodi-
ment of instrumentation which may be used with the method
of selecting the size of an intevertebral implant.

[0021] FIG. 9 shows an exemplary method of surgically
approaching the spine of a patient for spinal intervertebral
implantation.

[0022] FIGS. 10A through 10E show a posterior referenc-
ing lordotic angle sizing instrument.

[0023] It should be clear that the description of the
embodiments and attached figures set forth in this specifi-
cation serves only for a better understanding, without lim-
iting scope. It should also be clear that a person skilled in the
art, after reading the present specification could make adjust-
ments or amendments to the attached figures and above
described embodiments that would still be covered by the
present disclosure.

DETAILED DESCRIPTION OF INVENTION

[0024] This disclosure describes medical devices for use
in spinal surgical procedures, and across multiple spinal
surgical approaches. Additionally, this disclosure provides
methods for selecting the appropriate sizing of such medical
devices to be used in inventive surgical approaches.
[0025] It is to be understood the present disclosure is not
limited to particular devices or biological systems, which
may, of course, vary. It is also to be understood that the
terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be
limiting. As used in this specification and the appended
claims, the singular forms “a”, “an”, and “the” include
singular and plural referents unless the content clearly
dictates otherwise.

[0026] Unless defined otherwise, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art.

[0027] The phrase “ATP”, as used herein, generally refers
to a surgical pathway or spinal entry point that is anterior to
the psoas muscle in a subject including, but not limited to,
the pathway anterior to the psoas muscle in the abdomen
and/or a retroperitoneal approach to the spine in the abdo-
men. Generally, the ATP skin incision point is more medial
than an oblique skin incision point.
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[0028] The phrase ‘AL’, as used herein, generally refers to
the surgical pathway that is lateral to a direct anterior-
midline surgical pathway in a subject including, but not
limited to the retroperitoneal pathway to the spine in the

abdomen.

[0029] The phrase ‘cage’, as used herein, generally refers
to a spacer (ak.a. “interbody”, “intervertebral implant”,
“interbody fusion device”) implant or bone graft that is

positioned between adjacent vertebrae during spinal surgery.

[0030] The term “connected” as used herein generally
refers to pieces which may be joined or linked together.

[0031] The term “coupled” as used herein generally refers
to pieces which may be used operatively with each other, or
joined or linked together, with or without one or more
intervening members.

[0032] The term “directly” as used herein generally refers
to one structure in physical contact with another structure,
or, when used in reference to a procedure, means that one
process effects another process or structure without the
involvement of an intermediate step or component.

[0033] The present disclosure provides for a spinal inter-
body fusion device for use in a plurality of spinal surgical
approaches. The device includes an interbody cage which is
substantially oval and substantially hollow, having two sides
representing width and two sides representing length of the
cage. A first embodiment of the cage is illustrated in FIG.
1A, 1B, and 1C. As shown in FIG. 1A, 1B, and 1C an
interbody cage 10, includes a back 12, front 14, top 16, and
bottom 18. Also shown in FIG. 1A and 1B are clips 25. The
cage 10 includes two or more holes along its outer surface
20, which travel through all or a portion of the cage 10 into
an interior 22. In the first exemplary embodiment as shown
in FIG. 1A, 1B, and 1C, the cage 10 includes at least one
hole 30, 40 on one side representing a width, and at least one
hole 30, 40 on one side representing a length. Placement of
at least one hole 30, 40 in these locations allow for use of the
implant device in multiple approaches using the same device
(here cage 10). Each hole 30, 40 is configured for accepting
a screw or anchor and one or more hole is accessible for one
or more surgical approaches for performing a spinal fusion,
including, without limit, Anterior Lumbar Interbody Fusion
(ALIF), Anteror Lateral Anterior Lumbar Interbody Fusion
(AL-ALIF), Anterior to Psoas (ATP), Supine-ATP, Supine-
Oblique, and Oblique, to name a few. As shown in FIG. 1A,
1B, and 1C, holes 30 include holes 31, 32, 34, and 35 that
can act as fixation holes, which are shown on the implant
width side that can accept a screw or anchor and hole 33 that
can act as a fixation hole, which is shown on the implant
length side that can accept a screw or anchor and holes 41,
42, and 43 that can act as inserter holes, with hole 41
generally indicating an ALIF inserter hole, hole 42 generally
indicating an AL-ALIF inserter hole, and hole 43 generally
indicating a Supine ATP and Supine Oblique inserter hole.
FIG. 1B generally shows an interbody width view and FIG.
1C generally shows an implant length view.

[0034] A second embodiment of the cage is illustrated in
FIG. 1D, 1E, and 1F. Although the second embodiment
shown in FIG. 1D, 1E, and 1F includes substantially similar
features to the first embodiment, the second embodiment
includes six available exemplary screw holes.

[0035] A third embodiment of the cage is illustrated in
FIG. 1G, 1H, and 11. Although the third embodiment shown
in FIG. 1G, 1H, and 11 includes substantially similar fea-
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tures to the first and second embodiments, the third embodi-
ment includes two inserter hole with five available exem-
plary screw holes.

[0036] FIG. 2A shows exemplary orientations of ALIF at
101, AL-ALIF at 102, and ATP, Supine-ATP, and Supine-
Oblique at 103 and 104 surgical approaches relative to a
Subject’s vertebrae V. An exemplary right/left axis in the
transverse plane is also shown at 105.

[0037] FIGS. 2B through 2D show exemplary approaches
for the exemplary implants shown in FIGS. 1A through 11 to
be inserted. FIG. 2E illustrates body planes showing a
patient with exemplary axes. FIG. 2F shows exemplary
supine, right lateral recumbent, and prone positions of an
exemplary patient. FIG. 2G shows a posterior axiliary line,
middle axiliary line, and anterior axiliary line of an exem-
plary subject.

[0038] Exemplary embodiments detailed herein allow for
multiple uses of the interbody fusion device. Uses of the
exemplary devices include as a lumbar cage implant across
a plurality of surgical approaches including, without limit
anterior, anterior-lateral, oblique, anterior to psoas, lateral,
or combinations thereof.

[0039] FIGS. 3A and 3B show a second embodiment of an
implant which may be used with the ALIF approach illus-
trating an exemplary screw use of the implant. The implant
110 shown in FIG. 3A and 3B includes a back 112, front 114,
and outer surface 120. Exemplary screws are shown in
fixation holes 131, 132, 134, and 135, with screw 151 in hole
131, screw 152 in hole 132, screw 154 in hole 134, and
screw 155 in hole 135. Inserter holes 141, 142, and 143 and
clips 125 are also shown in FIG. 3A and 3B.

[0040] FIGS. 4A and 4B show a third embodiment of an
implant which may be used with the AL-ALIF approach
illustrating an exemplary screw use of the implant. The
implant 210 shown in FIGS. 4A and 4B includes a back 212,
front 214, and outer surface 220. Exemplary screws are
shown in fixation holes 232 and 235, with screw 252 in hole
232 and screw 255 in hole 235. Inserter holes 241, 242, and
243 and clips 225 are also shown in FIGS. 4A and 4B.
[0041] FIGS. 5A and 5B show a fourth embodiment of an
implant which may be used with the Supine ATP approach
illustrating one embodiment of the screw use of the implant
for that approach. The implant 310 shown in FIGS. 4A and
4B includes a back 312, front 314, and outer surface 320.
Exemplary screws are shown in fixation holes 332, 333, and
335, with screw 352 in hole 332 screw 353 in hole 333, and
screw 355 in hole 335. Inserter holes 341, 342, and 343 and
clips 325 are also shown in FIGS. 5A and 5B.

[0042] FIGS. 6A and 6B show a fifth embodiment of an
implant which may be used with the Supine ATP approach
illustrating an exemplary screw use of the implant. The
implant 410 shown in FIGS. 6 A and 6B includes a back 412,
front 414, and outer surface 420. An exemplary screw 453
is shown in fixation hole 433. Inserter holes 441, 442, and
443 and clips 425 are also shown in FIGS. 6A and 6B.
[0043] FIG. 7 shows an exemplary method of selecting a
size of an intevertebral implant with the goal of improving
the surgical outcome such as: reduced pain and/or improved
spinal alignment. The method 700 shown in FIG. 7 includes
step 710 where an intervertebral disc space 500 is exposed
during a discectomy at the level or levels in which treatment
is required. Then, at step 720, one or more distraction/
measurement device(s) 501 is/are inserted into a posterior
region 502 of the intervertebral disc space 500 to determine
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intervertebral disc space height H. At step 730, the fit of the
distraction/measurement device 501 is assessed between the
two adjacent vertebrae V1, V2 until the fit desired is
achieved. At step 740, one or more members 503, 504 is/are
positioned against one or more vertebral endplates adjacent
to the intervertebral disc space. At step 750, the angle A
formed between the member and the device is determined by
rotating the one or more members about an axis in the
transverse plane and against the one or more vertebral
endplates to create the desired degree (i.e., amount) of
angulation (e.g., lordosis) with the adjacent vertebrae. At
step 760, the device and one or more members is/are
removed from the intervertebral space. At step 770, the
intervertebral implant size that approximates the selected
posterior height and lordotic angle is implanted.

[0044] FIGS. 8A, 8B, and 8C show an exemplary embodi-
ment of a distraction measuring device 800 which may be
used with the method of selecting the size of an intevertebral
implant. As shown in FIG. 8A, a shaft that receives the
posterior distraction/sizing member and the anterior distrac-
tion/sizing member is shown at 801, a first member 802 is
disposed adjacent vertebral endplate 806 and a second
member 804 is disposed adjacent vertebral endplate 808.
Also shown at 815 is the posterior region of intervertebral
disc space. In FIG. 8B, distracting/measuring device 800 is
shown with disc space height H of the posterior region. The
trapezoidal member slides over the shaft of member 801. In
at least one instance, multiple posterior height trapezoidal
members can be available for a surgeon to use, with the
members acting like ‘feeler gauges’ to enable the surgeon to
titrate or determine the proper posterior height. The assess-
ment of the proper posterior height will generally be based
on: 1) tightness of fit and 2) observation of foraminal
decompression as seen on X-ray.

[0045] As shown in an exemplary configuration in FIG.
8A, 8B, and 8C, the end of member 801 is in the shape of
a T. One purpose of the T shape is to prevent the trapezoidal
member from being pushed into the spinal cord. In FIG. 8C,
member-device angle 801, angulation between adjacent ver-
tebrae (e.g. lordosis) at 803 (a.k.a. lordotic angle), anterior
distraction/sizing member 807, and posterior distraction/
sizing member 809 are shown. The anterior height trapezoi-
dal member, 807, slides over the shaft of member 801. In at
least one instance, multiple anterior height trapezoidal mem-
bers can be available for a surgeon to use, with the members
acting like ‘feeler gauges’ to enable the surgeon to titrate or
determine the proper anterior height and, in combination
with the posterior trapezoidal member, 809, and the distance
between the two, the lordotic angle. The assessment of the
proper anterior height and lordotic angle generally will be
based on: 1) tightness of fit and 2) observation of the spinal
curvature in the sagittal plane. One exemplary method
involving FIG. 8A, 8B, and 8C includes: (1) Approach
spine, (2) Complete discectomy and disk prep, (3) Insert 801
into the intervertebral disc space so that the distal T-end is
in the posterior region of the intervertebral space, (4) Insert
the 802 and 804 plates, (5) Assemble 800 to 801 at the
proximal end of 801 and translate 800 on 801 in the distal
direction (i.e. toward the T-end of 801 at the posterior region
of the intervertebral disc space), (6) As 800 engages plates:
802 and 804, these plates cause vertebrae 806 and 808 to
increase their separation distance. In addition, the foraminal
openings in the posterior spine may increase and decom-
press the adjacent nerves, (7) The surgeon assesses the
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degree of separation and foraminal opening using X-ray, (8)
In the event the selected distraction wedge (i.e. 800) does not
provide sufficient separation of vertebrae 806 and 808, then
the selected wedge is removed or augmented so that a larger
distraction wedge is positioned between 802 and 804 and
steps “5”, “6” and “7” are repeated until the desired verte-
brae separation, and possibly the desired foraminal opening,
is/are observed/obtained. The final distraction wedge size is
recorded, (9) Assemble 807 to 801 at the proximal end of
801 and translate 807 on 801 in the distal direction (i.e.
toward the anterior region of the intervertebral disc space),
(10) As 807 engages plates 802 and 804, these plates cause
vertebrae 806 and 808 to increase their separation distance
and possibly their relative rotation about axes that are
generally in the transverse plane for each vertebrae which
affects the alignment of the spine in the sagittal plane with
a net effect of affecting the patient’s degree of lordosis, (11)
The surgeon assesses the patient’s sagittal plane alignment
using X-ray, (12) In the event the selected distraction wedge
(i.e. 807) does not provide sufficient angular rotation of
vertebrae 806 and 808, then the selected wedge is removed
or augmented so that a larger distraction wedge is positioned
between 802 and 804 and steps “9”, “10” and “11” are
repeated until the desired degree of lordosis is observed/
obtained, The final distraction wedge size is recorded, (13)
All components of the instrument are removed from the
intervertebral disc space, and (14) A intervertebral implant
with a posterior and anterior height that matches the
recorded sizes is implanted.

[0046] FIG. 9 provides for at least one embodiment of the
method of surgically approaching the spine of a patient for
spinal intervertebral implantation. The method 900 shown in
FIG. 9 includes step 910 where a patient is positioned on an
operating table in the supine position. Next, at step 920, the
operating table is rotated about the patient’s vertical (i.e.
superior-inferior) axis such that the patient’s left side is
closer to the ceiling and the patient’s right side is closer to
the floor. At step 930, an anterior-to-psoas (ATP) surgical
approach to the spine is performed. At step 940, one or more
retractors is/are placed in a position that creates a “working
corridor” to the spine affixing the one or more retractors to
a retractor frame. A retractor frame generally includes a
collection of adjustable components that can, for example,
be affixed to the operating table and can provide a means to
maintain the position of one or more retractor blades in a
rigid manner. Generally, a retractor frame serves the surgeon
by providing an independent (i.e. without human interven-
tion) means to maintain the operative corridor by resisting
retractor blade movement relative to the patient when forces
that may occur during the course of the procedure act on the
retractor blades. At step 950, the operating table is rotated
about the patient’s vertical axis at least a portion of the way
back to its starting (i.e. flat, horizontal) position. At step 960,
the surgical procedure is performed through the working
corridor.

[0047] In at least one embodiment, interbody fusion
devices are used as a cervical cage implant or thoracic cage
implants. The uses of the implant for these purposes may be
used across multiple surgical approaches.

[0048] In some embodiments, methods may include
selecting the size of the interbody fusion device. In at least
one embodiment, the size is first determined by measuring
the posterior height. Sizing factors include determining such
height sufficient to decompress the nerves and/or stabilize
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the spine. Other sizing considerations include determining
the angle of the device necessary to restore proper spinal
alignment. In at least one embodiment, spinal alignment is
determined by alignment within the sagittal plane. In at least
one embodiment, spinal alignment is determined by align-
ment within the frontal plane. In at least one embodiment,
spinal alignment is determined by alignment within both the
sagittal plane and the frontal plane.

[0049] One exemplary Lordotic Angle Sizing before Pos-
terior Height Sizing Method includes the steps of (1) expose
during a discectomy an intervertebral disc space of the spine
at the level or levels in which treatment is required, (2)
position one or more members against one or more vertebral
endplates adjacent to said intervertebral disc space, (3)
determine the angle formed between the member and the
device by rotating the one or more members about an axis
in the transverse plane and against said one or more vertebral
endplates to create the desired degree (i.e. amount) of
angulation (e.g. lordosis) with the adjacent vertebrae, (4)
insert one or more distraction/measurement device into a
posterior region of the intervertebral disc space to determine
intervertebral disc space height, (5) assess the fit of said
distraction/measurement device between the two adjacent
vertebrae until the tightness of the fit desired is achieved, (6)
remove the device and one or more members from the
intervertebral space, and (7) implant the intevertebral
implant size that approximates the selected posterior thick-
ness and lordotic angle.

[0050] One exemplary Lordotic Angle Sizing Only
Method includes the steps of (1) expose during a discectomy
an intervertebral disc space of the spine at the level or levels
in which treatment is required, (2) position one or more
members against one or more vertebral endplates adjacent to
said intervertebral disc space, (3) determine the angle
formed between the member and the device by rotating the
one or more members about an axis in the transverse plane
and against said one or more vertebral endplates to create the
desired degree (i.e. amount) of angulation (e.g. lordosis)
with the adjacent vertebrae, and (4) implant the intevertebral
implant size that approximates the selected posterior thick-
ness and lordotic angle.

[0051] One exemplary Posterior Height Sizing Only
Method includes the steps of (1) expose during a discectomy
an intervertebral disc space of the spine at the level or levels
in which treatment is required, (2) insert one or more
distraction/measurement device into a posterior region of the
intervertebral disc space to determine intervertebral disc
space height, (3) assess the fit of said distraction/measure-
ment device between the two adjacent vertebrae until the
tightness of the fit desired is achieved, (4) remove the device
and one or more members from the intervertebral space, and
(5) implant the intevertebral implant size that approximates
the selected posterior thickness and lordotic angle.

[0052] In at least one embodiment, the method for deter-
mining spinal interbody fusion device sizing includes expos-
ing, during a discectomy, an intervertebral disc space of the
spine at the level or levels in which treatment is required,
completing the discectomy, inserting one or more distrac-
tion/measurement devices into a posterior region of the
intervertebral disc space to determine intervertebral disc
space height and assessing the fit of said distraction/mea-
surement device between the two adjacent vertebrae, deter-
mining the thickness of the spacer by inserting one or more
progressively thicker distraction/measurement device(s)
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into the posterior region of the intervertebral disc space until
the fit desired is achieved, positioning a member against
vertebral endplates adjacent to said intervertebral disc space.
In at least one embodiment the member interrelates with the
final selected distraction/measurement device at its distal
end and can be rotated about an axis in the transverse plane
that points to the patients’ right and left. In at least one
embodiment, the distraction/measurement device, when
positioned against the vertebral endplate, has the ability to
distract with force to the determined posterior height.
[0053] One exemplary method includes determining the
lordotic angle formed between the member and the device
by rotating the member about an axis in the transverse plane
that points to the patients’ right and left and against said
vertebral endplate to create the desired degree (i.e. amount)
of lordosis with the adjacent vertebrae, removing the device
and member from the intervertebral space, and implanting
the spinal interbody fusion or disc replacement device size
that approximates the lordotic angle. While any spinal
interbody fusion device known in the art may be used, in
certain embodiments, the spinal interbody fusion or disc
replacement device(s) disclosed herein is/are used.

[0054] One exemplary method includes inserting one or
more distraction/measurement devices into a posterior
region of the intervertebral disc space to determine interver-
tebral disc space height and assessing the fit of said distrac-
tion/measurement device between the two adjacent verte-
brae, removing the device and member from the
intervertebral space, and implanting the spinal interbody
fusion or disc replacement device size that approximates the
posterior thickness. While any spinal interbody fusion
device known in the art may be used, in certain embodi-
ments, the spinal interbody fusion or disc replacement
device(s) disclosed herein is/are used.

[0055] In some embodiments, additional steps may be
introduced to allow for better or more accurate measure-
ment. In at least one embodiment, a posterior annulotomy is
performed after completing the discectomy. While a typical
posterior disc space height is between 2 mm and 10 mm,
these may differ depending on patient. Accordingly, a dis-
traction/measurement device used herein can include the
ability to distract in increments, e.g., for example, from 4
mm to 10 mm. Additionally, in at least one exemplary
embodiment, an exemplary implant system can include
ranges of posterior height from 5 mm to 13 mm and anterior
heights from 10 mm to 20 mm.

[0056] In at least one embodiment, improvements in the
measuring process are included which allow for the distrac-
tion/measurement device to have progressive posterior
heights, e.g., for example, in increments from 4 mm to 10
mm, be distinct from the distraction/measurement device, be
connected to the distraction/measurement device, be a part
of the distraction/measurement device, or combinations
thereof.

[0057] Exemplary embodiments of the present disclosure
allow for surgical methods to be used in association with one
or more spinal interbody fusion or disc replacement device.
Such methods may be used with any spinal interbody fusion
or disc replacement device, and nothing herein is intended to
limit the surgical methods strictly to the use of the spinal
interbody fusion devices disclosed.

[0058] In at least one embodiment, the Supine/ATP sur-
gical method for approaching the spine of a patient for spinal
interbody fusion device implant includes positioning a
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patient on an operating table in the supine position. For
certain patients, and in anticipation of the shift in forces as
a result of rotating the operating table, one or more means
for securing the patient to the table may be implemented. In
at least one embodiment, one or more stabilizing buttress is
used along the patient’s right side to provide a securing
means of the patient to the operating table. In at least one
embodiment, two or more hip positioners along the patient’s
right thigh and just under the axilla are used to serve as a
buttress. In at least one embodiment, use of tape stretched
across the patient’s chest and legs is used to affix the patient
to the operating table. One or more means may be used for
affixing a patient to the operating table.

[0059] Exemplary Supine/ATP surgical method(s) further
can include mounting one or more retractor frames to the
operating table on the patient’s left side, rotating the oper-
ating table about the patients’ vertical (i.e. superior-inferior)
axis such that the patient’s left side is closer to the ceiling
and the patient’s right side is closer to the floor, performing
an anterior-to-psoas surgical approach to the spine, placing
one or more retractors in a position that creates a ‘working
corridor’ to the spine, affixing the one or more retractors to
the one or more retractor frames, rotating the operating table
about the patient’s vertical axis at least a portion of the way
back to its starting (i.e. flat, horizontal) position, and per-
forming the surgical procedure through said ‘working cor-
ridor’. It should be appreciated that the mounting of the one
or more retractor frames can occur just under the axilla and
on the right side just above the knee of the patient in certain
embodiments.

[0060] It should be understood that the above steps are not
all inclusive, and additional steps may be implemented as
the surgeon sees fit. In at least one embodiment, normal
draping and prep for surgery is completed after mounting the
one or more retractor frame. In at least one embodiment, the
incision made in the surgical procedure on the patient is
approximately made at the anterior axillary line on the
patient’s left side at a level that aligns with the spinal level
requiring treatment.

[0061] It should be further appreciated that many operat-
ing tables exist in the art. While the exemplary method(s)
may be performed on any operating table, for optimal
results, the operating table should have a capability of being
rotated to at least 25°.

[0062] In another aspect, a posterior referencing lordotic
angle sizing instrument is provided as shown in FIGS. 10A
through 10E. FIG. 10A showing a position with the instru-
ment mostly closed (0% open), FIG. 10B showing a position
with the instrument half open (50% open), FIG. 10C show-
ing a position with the instrument in the most open position.
FIG. 10D showing a position with the greatest lordotic angle
in the most closed position posteriorly and most open
position anteriorly. FIGS. 10A through 10D show a surgical
instrument that fits within the intervertebral disc space of a
human spine with the ability to independently adjust the
frontal plane heights of the anterior and posterior regions of
the instrument (at least within the range of typical sizes
offered in the interbody implant scope) with a means to
indicate what these heights are. The instrument also includes
a means to indicate the angle formed between the posterior
and anterior regions in the sagittal plane and/or a means to
indicate the angle formed in the frontal plane. FIG. 10E
shows an exemplary use of the instrument of FIGS. 10A
through 10D where an intervertebral disc space 500 is
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exposed during a discectomy at the level or levels in which
treatment is required. The use includes one or more distrac-
tion/measurement device(s) 501 being inserted into a pos-
terior region 502 of the intervertebral disc space 500 to
determine intervertebral disc space height H. After the fit of
the distraction/measurement device 501 is assessed between
the two adjacent vertebrae V1, V2 until the fit desired is
achieved, one or more members 503, 504 is/are positioned
against one or more vertebral endplates adjacent to the
intervertebral disc space. The angle A formed between the
member and the device is determined by rotating the one or
more members about an axis in the transverse plane and
against the one or more vertebral endplates to create the
desired degree (i.e. amount) of angulation (e.g. lordosis)
with the adjacent vertebrae. After the device and one or more
members is/are removed from the intervertebral space, the
intervertebral implant size that approximates the selected
posterior height and lordotic angle is implanted.

[0063] In one aspect, the present disclosure includes a
spinal interbody fusion device that includes a cage with a top
side, a bottom side, and at least two other sides. The cage
includes at least a first opening, a second opening, a third
opening, and a fourth opening, with the first opening and the
second opening each being configured for interfacing with
fasteners. The first opening is positioned on one side and the
second opening is positioned on the other side. The at least
third opening and the fourth opening being configured for
interfacing with an instrument to allow for spinal fusion
during one or more surgical approaches.

[0064] In at least one aspect, the surface of the first and
second openings couples with the surface of the fasteners. In
at least one aspect, the fastener can be a screw or anchor. In
at least one aspect, the surface of the first opening couples
with the surface of the fastener with threads. In at least one
aspect, the instrument can be an inserter. In at least one
aspect, the surfaces of the third and fourth openings are
configured to couple with the surfaces of the instrument. In
at least one aspect, the surface of the instrument has threads.
In at least one aspect, the second opening or the third
opening is angled. In at least one aspect, the interbody fusion
device is a lumbar cage implant. In at least one aspect, the
one or more surgical approaches can be anterior, anterior-
lateral, oblique, anterior to psoas, or lateral. In at least one
aspect, the interbody fusion device is a cervical cage
implant. In at least one aspect, the interbody fusion device
is a thoracic cage implant.

[0065] In at least one aspect, the present disclosure
includes a method for selecting a size of an intevertebral
implant, with the method including the steps of: exposing an
intervertebral disc space, inserting one or more measure-
ment devices into a posterior region of the intervertebral disc
space to determine height, assessing fit of the one or more
measurement devices, positioning one or more members
against one or more vertebrae adjacent to the intervertebral
disc space, assessing an approximate angle formed between
the one or more members and the one or more measurement
devices by rotating the one or more members about an axis
in a transverse plane, removing the one or more measure-
ment devices and the one or more members from the
intervertebral disc space, and implanting an intevertebral
implant for a desired surgical outcome.

[0066] In at least one aspect, the one or more members
abut vertebral endplates. In at least one aspect, the desired
surgical outcome is spinal alignment within a sagittal plane.
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In at least one aspect, an approximate angle is within a
frontal plane. In at least one aspect, the method further
comprises performing a posterior annulotomy. In at least one
aspect, the height is between 5 mm and 13 mm. In at least
one aspect, a portion of the one or more measurement
devices can measure the height in increments. In at least one
aspect, a progressive posterior height distraction device (1)
is either distinct from the one or more measurement devices
or can be connected to the one or more measurement
devices, (2) can be a part of the progressive posterior height
distraction device or the one or more measurement devices,
or combinations thereof. In at least one aspect, the one or
more members interrelate with a final selected distraction/
measurement device at a distal end and can be rotated about
an axis in the transverse plane. In at least one aspect, a
measurement device, when positioned against the endplate,
has an ability to distract with force to the height. In at least
one aspect, a measurement device has an ability to distract
in increments.

[0067] In at least one aspect, the present disclosure
includes a surgical instrument that fits within an interverte-
bral disc space of a spine that provides an independent
adjustment of a frontal plane heights at anterior and poste-
rior regions of the instrument with a means to indicate what
these heights are. In at least one aspect, the instrument
includes a means to indicate an angle formed between
posterior and anterior regions in a sagittal plane at least at
some variations of frontal plane height positions anteriorly
and posteriorly.

[0068] In at least one aspect, the present disclosure
includes a surgical instrument that fits within an interverte-
bral disc space of a spine that provides a means to adjust a
sagittal and/or frontal plane angle(s) of two endplate-facing
surfaces with a means to indicate an angle formed between
the two surfaces. In at least one aspect, the instrument
includes a means to indicate a height formed at posterior and
anterior regions of the instrument at least at some variations
of'angular positions formed between the two endplate-facing
surfaces.

[0069] In at least one aspect, the present disclosure
includes a method of surgically approaching a spine of a
patient for spinal intervertebral implant, with the method
including the steps of: positioning a patient on an operating
table in a supine position, rotating the operating table about
a vertical axis of the patient’s vertical (i.e. superior-inferior)
axis such that the patient’s left side is closer to the ceiling
and the patient’s right side is closer to the floor, performing
an anterior-to-psoas surgical approach to a spine, placing
one or more retractors in a position that creates a working
corridor to the spine, affixing the one or more retractors to
a retractor frame, rotating the operating table about the
patient’s vertical axis at least a portion of a way back to a
starting position (i.e. flat, horizontal), and performing a
surgical procedure through the working corridor.

[0070] In at least one aspect, the method includes using
one or more stabilizing buttress along the right side of the
patient. In at least one aspect, the method includes using two
or more hip positioners along a right thigh of the patient and
just under the axilla to serve as a buttress. In at least one
aspect, the method includes using tape stretched across the
patient’s chest and legs and affix to the operating table. In at
least one aspect, the method includes mounting said one or
more retractor frame just under the axilla and on the right
side just above the knee of the patient. In at least one aspect,
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the method includes completion normal draping and prep for
surgery after mounting said one or more retractor frame. In
at least one aspect, an incision is approximately made at the
anterior axillary line on the patient’s left side at a level that
aligns with a spinal level requiring treatment. In at least one
aspect, the operating table is rotated to the extent of the
table’s rotation and wherein the rotation is at least 25°. In at
least one aspect, the conventional anatomic pathway is the
lateral ‘ ATP” approach. In at least one aspect, a portion of the
surgical procedure includes the final exposure of the spine.
In at least one aspect, a portion of the surgical procedure is
a conventional spinal discectomy and interbody implanta-
tion. In at least one aspect, the intervertebral implant is an
interbody fusion device. In at least one aspect, the interver-
tebral implant is a disc replacement device.

[0071] While at least one exemplary embodiment has been
presented in the foregoing detailed description, it should be
appreciated that a vast number of variations exist. The
exemplary embodiment or exemplary embodiments are only
examples, and are not intended to limit the scope, applica-
bility, or configuration of the described embodiments in any
way. Rather, the foregoing detailed description will provide
those skilled in the art with a convenient road map for
implementing the exemplary embodiment or exemplary
embodiments. It should be understood that various changes
can be made in the function and arrangement of elements
without departing from the scope as set forth in the appended
claims and the legal equivalents thereof.

[0072] The foregoing description is illustrative of particu-
lar embodiments of the disclosure, but is not meant to be a
limitation upon the practice thereof. The following claims,
including all equivalents thereof, are intended to define the
scope of the disclosure.

1.-20. (canceled)

21. A method for selecting a size of an intevertebral
implant, the method comprising:

exposing an intervertebral disc space;

inserting one or more measurement devices into a poste-

rior region of the intervertebral disc space to determine
height;
assessing fit of the one or more measurement devices;
positioning one or more members against one or more
vertebrae adjacent to the intervertebral disc space;

assessing an approximate angle formed between the one
or more members and the one or more measurement
devices by rotating the one or more members about an
axis in a transverse plane;

removing the one or more measurement devices and the

one or more members from the intervertebral disc
space; and

implanting an intevertebral implant for a desired surgical

outcome.

22. The method of claim 21 wherein the desired surgical
outcome is spinal alignment within a sagittal plane.

23. The method of claim 21 wherein a portion of the one
or more measurement devices can measure the height in
increments.

24. The method of claim 21 wherein a progressive pos-
terior height distraction device (1) is either distinct from the
one or more measurement devices or can be connected to the
one or more measurement devices, (2) can be a part of the
progressive posterior height distraction device or the one or
more measurement devices, or combinations thereof.



US 2022/0031468 Al

25. The method of claim 21 wherein the one or more
members interrelate with a final selected distraction/mea-
surement device at a distal end and can be rotated about an
axis in the transverse plane.

26. The method of claim 21 wherein a measurement
device, when positioned against the endplate, has an ability
to distract with force to the height.

27. The method of claim 21 wherein a measurement
device has an ability to distract in increments.

28. The method of claim 21 wherein the height is between
5 mm and 13 mm.

29. A surgical instrument that fits within an intervertebral
disc space of a spine that provides an independent adjust-
ment of frontal plane heights at anterior and posterior
regions of the instrument with a means to indicate the
heights.

30. The instrument of claim 29 further comprising a
means to indicate an angle formed between the posterior and
anterior regions in a sagittal plane and at least frontal plane
height positions anteriorly and posteriorly.

31. The instrument of claim 29 further comprising a
means to adjust a sagittal angle or a frontal plane angle of
two endplate-facing surfaces with a means to indicate an
angle formed between the two endplate-facing surfaces.

32. The instrument of claim 29 further comprising a
means to indicate a height formed at posterior and anterior
regions of the instrument and angular positions formed
between two endplate-facing surfaces.

33. A method for selecting a size of an intevertebral
implant, the method comprising:

exposing an intervertebral disc space;

inserting one or more measurement devices into a poste-

rior region of the intervertebral disc space to determine

height;
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assessing fit of the one or more measurement devices;
positioning one or more members against one or more
vertebrae adjacent to the intervertebral disc space;

assessing an approximate angle or angles formed between
the one or more members by rotating the one or more
members about at least one or more axes;

removing the one or more measurement devices and the

one or more members from the intervertebral disc
space; and

implanting an intevertebral implant for a desired surgical

outcome.

34. The method of claim 33 wherein the desired surgical
outcome is spinal alignment within a sagittal plane.

35. The method of claim 33 wherein a portion of the one
or more measurement devices can measure the height in
increments.

36. The method of claim 33 wherein a progressive pos-
terior height distraction device (1) is either distinct from the
one or more measurement devices or can be connected to the
one or more measurement devices, (2) can be a part of the
progressive posterior height distraction device or the one or
more measurement devices, or combinations thereof.

37. The method of claim 33 wherein the one or more
members interrelate with a final selected distraction/mea-
surement device at a distal end and can be rotated about an
axis in the transverse plane.

38. The method of claim 33 wherein a measurement
device, when positioned against the endplate, has an ability
to distract with force to the height.

39. The method of claim 33 wherein a measurement
device has an ability to distract in increments.

40. The method of claim 33 wherein the height is between
5 mm and 13 mm.



