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(57) Abstract: The disclosure herein relates to systems, methods, and devices for developing patient-specific spinal treatments, oper-
ations, and procedures. In some embodiments, systems, methods, and devices described herein for developing patient-specific spinal
treatments, operations, and procedures can comprise an iterative virtuous cycle. The iterative virtuous cycle can further comprise pre-
operative, intra-operative, and post-operative techniques or processes. For example, the iterative virtuous cycle can comprise imaging
analysis, case simulation, implant production, case support, data collection, machine learning, and/or predictive modeling. One or more
techniques or processes of the iterative virtuous cycle can be repeated.
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2. I:' Claims Nos.:
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an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
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3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-14

A system for developing one or more patient-specific spinal
implants wherein the cage selection is based on increasing a
posterior height of each of the one or more cages until the
length of the posterior curve substantially matches or does
not exceed the length of the posterior Tongitudinal
ligament; and increasing lordosis of each of the one or more
cages while maintaining the length of the anterior curve
shorter than the anterior longitudinal ligament;determine,
based at Teast in part on the simulation of implantation of
the one or more cages, one or more dimensions of each of one
or more patient-specific cages for the vertebral segment of
interest, wherein the one or more dimensions of each of the
one or more patient-specific cages comprises posterior
height and anterior height thereof;

2. claims: 15-20

A system for developing one or more patient-specific spinal
implants wherein the cage selection is based on the
following steps: determine, from the one or more medical
images, a height of each of one or more discs on a vertebral
segment of interest;determine, for each of the one or more
discs on the vertebral segment of interest, disc height as a
percentage of total disc height of the vertebral segment of
interest and/or disc angulation as a percentage of total
disc angulation of the vertebral segment of interest;analyze
the determined disc height percentage and/or determined disc
angulation percentage of each of the one or more discs on
the vertebral segment of interest by comparing the
determined disc height percentage and/or determined disc
angulation percentage of each of the one or more discs on
the vertebral segment of interest with predetermined disc
height percentages and/or predetermined disc angulation
percentages of one or more corresponding discs of an
asymptomatic population, wherein the predetermined disc
height percentages and/or the predetermined disc angulation
percentages of one or more corresponding discs of an
asymptomatic population are updated periodically and/or
continuously;simulate, on the one or more medical images,
implantation of one or more cages to one or more
intervertebral spaces within the vertebral segment of
interest based at Teast in part on the comparison of the
determined disc height percentage and/or the determined disc
angulation percentage of each of the one or more discs on
the vertebral segment of interest with predetermined disc
height percentages and/or predetermined disc angulation
percentages of the one or more corresponding discs of the
asymptomatic population.
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