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Obtain Preference Data, Observed Data for a Specific Patient, and Prosthesis Data for a
Selected Prosthesis 500

v

Determine Anatomical and Pathoanatomical Data for the Patient 502

v

Generate Bone and Cartilage Resection Data 504

v

Generate Special Consideration Data 506

v

Generate and Output a Recommended Three-dimensional TKR Surgeon Plan for the
Patient 508

Approve Surgeon Plan? 510

Obtain Intra-operative Measured Data Subsequent to Implementing the Recommended
Three-dimensional TKR Surgeon Plan 512

Threshold Exceeded? 514

Retrieve and Output Recommendation(s) 516

Obtain Outcome Data for the Patient and Store the Outcome Data as Associated with the
Recommended Three-dimensional TKR Surgeon Plan 518

FIG. 5
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Preferance Data

Choose prosthesis manufacturer

Choose prosthesis type

Use the manufacturers recommended slope?

Limit coronal femoral implant valgus to

maximum number?

What is the coronal femoral implant valgus

limit?

What is the translation of femoral coronal
angle degrees to millimeters? (1 degree =7

mm)

Limit femoral external rotation to maximum?

What is the femoral external rotation

maximum?

What is the translation of femoral external
rotation angle degrees to millimeters? (1

degree = 7 mm)

Maximum angle of coronal tibial implant

What is default cartilage thickness (mm)?

Adjust manufacturer’s thickness of the distal

prosthesis for femoral cut planning?

What is the distal prosthesis thickness

adjustment?

What is the amount (in degrees) to flex the

femoral component?
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Add additional resection to the medial posterior cut (to

void accidentally internally rotating femur)?

What is the amount of additional posterior medial

resection?

What is the maximum planned tibial cut thickness?

Add additional resection to posterior medial cut for

moderate or severe patellofemoral subluxation?

What is the amount (in mm) of additional resection for

moderate patellofemoral subluxation?

What is the amount (in mm) of additional resection for

severe patellofemoral subluxation?

What is the amount of correction for lateral tibial tubercle?

Make correction for limb varus?

What is the threshold (in degrees) for correcting limb

varus?

What is the amount (in degrees) of limb varus correction?

Make correction for limb valgus?

What is the amount (in degrees) of limb valgus coronal

correction?

What is the amount (in degrees) of limb valgus axial
correction?

Use a posterior stabilized component instead of CR

component?
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Chserved Data

How much medial wear is present? (0%, 25%, 50%,
75% or 100%)

How much lateral wear is present? (0%, 25%, 50%,
75% or 100%)

Is there patellofemoral subluxation? (None, Moderate,

Severe)

Is there medial femoral condyle bone wear on the

coronal view? (0, Imm, 2mm, 3mm, 4mm)

Is there medial lateral condyle bone wear on the

coronal view? (0, Imm, 2mm, 3mm, 4mm)

FIG. 7
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Surgeon Plan
Distal femur 900
Flexion (degrees)
PL-FemoralSagittalFlexionAngle 2.0
Valgus angle off Anat. Axis (degrees)
PL-Femoral ValgusAngleRelToAnatAxis 40
Valgus angle off Mech Axis (degrees)
PL-Femoral ValgusAngleRel ToMechAxis 0.5
Medial (mm)
PL-FemoralMedialDistalResection 7.5
Lateral (mm)
PL-Femorall ateralDistalResection 9.5
Posterior Femur

External rotation angle (degrees)

PI -FemoralExternalRotation 0.5
Medial (mm)
P1.-FemoralPosteriorMedialResection 9.0
Lateral (mm)
PL-FemoralPosteriorlateralResection = 9.5

Tibia
Varus angle (off Mech Axis)
PL-Tibial VarusAngle 1.5
Slope (degrees)
PL-TibialSlope 7.0
Medial (mm)
PL-TibialMedialResection 4.0
Lateral (mm)
PL-TibialLateralResection 8.0
Special Considerations
Possible release needed?
PL-PossibleRelease No
Consider narrow component?
PL-ConsiderNarrowComponent No
- May require additional 2 degreeER? ...
PL-ConsiderAddITwoDegreeExtRotation
No
Posterior Stabilized Implant?
SP-PosteriorStabilizedComponent No

FIG. 9
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Obtain lesser of 90 - X-mlLDFA or SP-
CoronalFemoralValgusMax, int-

FemoralValgusAngleLimitedByMax 1000

Sdd correction fa tibia,
up to SP-
Coronal TibiaVarusMax

i 1004

isa Varusor

|

Apply correctionto

Apply excess
correction to femur

1006

——— By N femur, up to SP-
var vgﬁ?:g%fg;b Valgu CmoﬂatFammaNatgu
\ Dasired? ‘ PR 1008
\1002 ' /
No
Apply excess
correction to tibia
1010
PL-
FemoralValgusAngleRelToMechlxis
1012

FIG. 10
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Retrieve prosthesis type distal femoral thickness 1100

A

Multiply SP-CartilageThickness by MD-MedialFemoralCartilageWear then
subtract from thickness of distal prosthesis 1102

Is (90 - X-mLDFA) > SP-
CoronalFemoralValgus
“““““““““““““ Max?1104

No

Make correction for X-mLDEA over SP-CoronalEemoralValgusMax 1106

Is MD-

MedialFemoralCo

ndyleWear > 0 ?
1108

Subtract MD-MedialFemoralCondyleWear 1110

A

P1.-FemoralMedialDistalResection 1112

FIG. 11
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Retrieve nrosthesis tyoe distal temoral thickness

&

Multipdy SP-Cartage Thickness by MOl steralFamoraiCanilngeWear then
subtract from thickness of distal prosthess 130
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Subtract MD-LatersiFemoraiCondyleWear to obtain Femoral Distal Latera!
Ressction Thickness, Fl-FemoralDistallstsvalResection 1210

A
Pl :Femorall ateralDistalResection 1212

FIG. 12



WO 2017/027460 PCT/US2016/046009
12/16

Obtain Femoral Valgus Angle Relative to the Mechanical Axis (PL-

Femoral ValgusAngleRelToMechAxis) 130

Y

Add Pl -FemoralValsusAngleRelToMechAxis to X-MechanicalAnatomicalFemurAngle to
obtain PL-FemoralValgusAngleRelToAnatAxis 1302

FIG. 13

SP-
FlexFemoralCom
ponent = “Yes”?
1400

PL-FemoralSagittalFlexionAngle = 0
1404

PL-FemoralSagittalFlexionAngle = SP-
FlexFemoralComponentAmount 1402

FIG. 14
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Retrieve prosthesis type posterior femoral thickness

1600

Add PL-FemoralExternalRotation, converted from degrees to mm using SP-
DefineDegreeToMMTranslation 1602

v

Subtract ( SP-CartilageThickness * MD-MedialFemoralCartilageWear / 2 / 100 )

1604
FIG. 16
Retrieve prosthesis type posterior femoral thickness 1700
A4
Subtract ( MD-LateralFemoralCartilageWear / 100 * SP-CartilageThickness )
1702

Subtract MD-LateralFemoralCondyleWear, to obtain
PL-FemoralPosteriorLateralResection 1704

FIG. 17
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Obtain lesser of (90 - X-mLDFA) or SP-CoronalFemoralValgusMax to obtain resection angle
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& N,

4 Limb
e - N
\dﬁ.iS/. or s, Valg

a \" 5 \\,
y 18027 N

\‘-v ‘_j“
Match resactonangladistl femurup o 88 Ralch resertonangledis sl femprup to s
Coronsl T aiGrasitay 1804 Coroaiiaarusilas 1812

o]

Make tibia varus correction if 90-X-mLDFA exceeds

P el : SP-CoronalFemoralValgusMax 1812

o b earug 0 ;
X i — t
\J»\ COHFPEr YOS %

g 3 % 4s‘, o

N teeded o T

S et B
N No .77 Setermisefilingy 0
R O e R E PR Er ROy "\“3‘-.
¥es p \.”M""m \ a}%};i‘éiggﬁm 1816~
End 1820 L : e
V\"‘-\\. v_.u»"‘f&
R
Apphe Uis b vari s conenion s I\’ a5
Limiydansstoneeionfmauntiap o 88

Coronsl? ks Werasilay to abisin

Bl TihisiVsrusangie 1808 IE Rl corraction forlimb valqus asnng bemade on

S OMO TemwrbecansetPOnronalf ernosabusighsiias e
reached; then subtisat further cormc Son anghs
+ iaiianminnts
B fellcorrectiony canvnot beonarke becapse P \

LoronaiiEavarosiian ik reachedt then suliact

1818
furthercorrection angle frondemonsivalaus

1810/
\

Calculate PL-TibialMedialResection = MIN(SP-TibiaCutMax, X-Medial TibialCutThickness) and PL-
TihiaLateralResection = MIN(SP-TibiaCutMax, X-Lateral TibialCut Thickness)

1820

FIG. 18



WO 2017/027460 PCT/US2016/046009
16/16

Obtain Historical Outcome Data and Associated Recommended Three-dimensional
TKR Surgeon Plans 1900

v

Perform Statistical Analysis 1902

v

Update Default or Recommended Preference Data 1904

FIG. 19



