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Introduc8on	
  

•  Malalignment	
  of	
  the	
  knee	
  joint	
  is	
  important	
  in	
  the	
  e8ology	
  of	
  knee	
  OA1	
  	
  
•  Realignment	
  osteotomies	
  around	
  the	
  knee	
  reduce	
  force/area2	
  in	
  the	
  affected	
  early	
  

degenera8ve	
  compartment,	
  facilita8ng	
  return	
  to	
  func8onal	
  ac8vity	
  levels2	
  



Introduc8on	
  

•  Knee	
  arthroplasty	
  principles	
  include	
  restora8on	
  of	
  knee	
  alignment,	
  range	
  of	
  mo8on	
  with	
  
pain	
  relief	
  in	
  a	
  well	
  balanced	
  knee	
  

•  Malalignment	
  during	
  UKA	
  can	
  predispose	
  to	
  	
  implant	
  asep8c	
  loosening	
  (>2mm	
  difference	
  
between	
  implant	
  &	
  contralateral	
  space,	
  3)	
  or	
  an	
  increase	
  risk	
  of	
  contralateral	
  compartment	
  
OA3	
  

•  Tradi8onal	
  methods	
  of	
  so:	
  8ssue	
  balance	
  tes8ng:	
  spacers	
  &/or	
  tensioners	
  	
  
•  Crea8ng	
  a	
  block	
  shaped	
  femur,	
  so:	
  8ssue	
  balance	
  is	
  assessed	
  in	
  extension	
  and	
  flexion	
  
•  Mid-­‐flexion	
  instability	
  tes8ng	
  is	
  done	
  at	
  30°-­‐60°	
  knee	
  flexion	
  	
  

	
  



22

Section 

4
Implant  
Planning

Step 2. Soft-tissue Balancing

Step 2 of the Implant Planning section provides the user the 
ability to dial in soft-tissue laxity (gap) throughout the patient’s 
range of motion. The soft-tissue gap planning is predicated on 
the stressed range of motion input from Registration (Section 3). 
During the Stressed ROM stage, the user applied valgus stress (for 
a medial knee) to the operative-side collateral ligament in order to 
map how much “space” the compartment has based on ligament 
laxity. 

The Gap Planning screen has four interactive viewscreens similar 
to the screens used in Step 1 of Implant Planning for translating 
and rotating the components with respect to the patient’s virtu-
alized joint. Beneath those viewscreens is a graph of flexion, from 
0 through 120 degrees of flexion. The x-axis represents the flexion 
degree and the y-axis represents (in millimeters) the relative gap 
in the ‘+’ side (laxity) or overlap in the ‘-’ side (tightness). 

The orange graph line represents discreet points of flexion input 
from the Stressed ROM screen. If an orange point is above the 
zero line, this represents “Gap” or laxity in the joint. If an orange 
point is below the zero line, this represents “Overlap” or tightness 
of the theoretical joint. The user wants to avoid overlap, which 
may overstuff the joint and load the contralateral compartment. 
Additionally, an ideal line throughout flexion is relatively flat and 
with 1 to 2 mm of laxity. 

Pressing the ligament icon to the left of the gap balancing graph 
(icon looks like an open joint representing a stressed ligament) 
will switch the focus of the gap graph from the orange line to the 
blue line. This blue line represents the unstressed ROM collected 
at the beginning stages of the Registration section - the icon will 
adjust accordingly to blue and show as a joint without a stressed 
ligament. By displaying both of these lines on top of each other 
on the gap graph, the user can visually identify how much laxity 
was mapped into the joint through the stressed ROM collection. 
If the orange line meets the blue line, then this indicates the user 
was unable to apply ligament stress to the knee at this section of 
flexion. The user can plan with this information accordingly. 

It is important for the user to balance the graph with the orange 
Stressed ROM collection, not the blue Un-stressed ROM collection.

Additionally, the user can activate a virtualization of the femur 
and tibia components articulating against each other in the above 
viewscreens by dragging a finger across the flexion gap graph 
below (Figure 39). 

Figure 38.  Navio Gap Planning software step during Implant Planning helps 
the user balance soft-tissue throughout flexion.

Figure 39. Running a finger over the graph will visualize the theoretical articu-
lation of the femur and tibia components throughout the flexion range.

Figure 40. The final gap graph should reflect an appropriate level of laxity 
in the joint throughout flexion. The user may experience a characteristic 
mid-flexion tightness.

Tradi8onal	
  gap	
  tes8ng	
  
in	
  extension	
  

Tradi8onal	
  gap	
  tes8ng	
  
in	
  flexion	
  



Introduc8on	
  

Computer	
  assisted	
  naviga8on	
  allow	
  so:	
  8ssue	
  balancing	
  assessment	
  throughout	
  ROM	
  	
  
•  Assessment	
  before	
  bone	
  resec8on	
  	
  
•  A	
  systema8c	
  approach	
  to	
  data	
  registra8on	
  and	
  gap	
  balancing	
  will	
  expedite	
  surgery	
  planning	
  



Anatomic	
  considera8ons	
  for	
  medial	
  &	
  lateral	
  UKA	
  



Slope	
  comparison	
  between	
  medial	
  and	
  lateral	
  8bial	
  condyles	
  

Medial,	
  lateral	
  &	
  coronal	
  slopes	
  of	
  the	
  3bial	
  plateau	
  for	
  
male	
  &	
  female	
  subjects.	
  SD	
  standard	
  devia3on	
  3	
  

Sagi]al	
  Tibial	
  Slope	
   Coronal	
  8bial	
  
slope	
  	
  Medial	
  8bial	
  

slope	
  
Lateral	
  tbial	
  
slope	
  

Female	
  (n=33)	
  

Mean	
   5.9°	
   7.0°	
   2.5°	
  
SD	
   3.0°	
   3.1°	
   1.9	
  

Male	
  (n=22)	
  
Mean	
   3.7°	
   5.4°	
   3.5°	
  
SD	
   3.1°	
   2.8°	
   1.9°	
  

p	
   0.01	
   0.02	
   0.03	
  

Medial	
  8bial	
  slope	
  
of	
  le:	
  knee	
  

Lateral	
  8bial	
  slope	
  
of	
  le:	
  knee	
  

Female	
  5.9°	
  
Male	
  3.7°	
  

Female	
  7.0°	
  
Male	
  5.4°	
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Introduction

The Journey Uni Unicompartmental Knee System is a unicom-
partmental prosthetic device that resurfaces one femoral condyle 
and one side of the tibial plateau. The femoral component (Figure 
1) is made of cobalt chrome and the tibial component is made of 
oxidized zirconium with a UHMWPE insert that snaps into place. 

The device is non-constrained; the articulating surface of the  
UHMWPE insert is flat and joint stability is maintained by ligaments 
and other soft tissue surrounding the knee. 

The Journey Uni Unicompartmental Knee System is designed 
as a system and does not allow the substitution of components 
from other systems or manufacturers. All implantable devices are 
provided sterile, and are intended for single-use only. 

The goal of the UKR procedure is to correct mechanical alignment 
while avoiding additional stress in the contralateral compartment.  
To achieve this goal, a slight under-correction of preoperative 
varus/valgus is desirable in unicondylar knee arthroplasty. The 
Navio surgical system guides the surgeon through acquisition of 
anatomic landmarks and constructs an anatomic reference frame 
of the operative leg.  Preoperative limb alignment is measured in 
neutral flexion and used as a reference for planning.  

Identifying the posterior aspect of the tibia may be difficult in a 
tight knee. The surgeon should use a lateral radiograph to size the 
tibial component (Figure 2). Consult your Smith&Nephew represen-
tative for templating tools and sizing rationale.

Journey Uni Unicompartmental Knee 
System Design Rationale

Surgical Planning Rationale

Figure 1. Journey Uni Unicompartmental Knee System (Oxidized 
Zirconium  femoral component, Titanium tibial plate, UHMWPE 
bearing surface).

Figure 2. Consult the lateral radiograph and X-ray templates prior 
to surgery.

Smith	
  &	
  Nephew	
  Journey	
  UKA	
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Implant	
  shape:	
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  of	
  implant	
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JOURNEY™ UNI Unicompartmental Knee System
 Femoral component

• Asymmetric: The implant mimics the distal condyle’s 
normal, anatomic shape by following a 10° A/P angle. 
This allows the left medial component to be used 
on the right lateral condyle, and the right medial 
component to be used on the left lateral condyle. 

• Anatomic: The implant comes in seven sizes in order 
to customize the fit to the patient. The shape of the 
sagittal J-curve is the result of extensive testing to 
optimize function throughout the flexion arc. The 
anatomic anterior mesial bevel is a design feature 
that further optimizes the shape by ensuring smooth 
patellar tracking in deep flexion.

• Bone interface: Three planar resections and two peg 
holes provide a uniform, congruent cement interface. 
The pegs significantly diverge from the posterior planar 
resection, and the posterior peg is long enough to 
aid in placing the component in small spaces for final 
implantation. The entire mating surface, including the 
pegs, is grit-blasted to enhance cement fixation. 

• Versatility: Sizes 3, 4, 5, 6 and 7 all feature the exact 
same planar resections and peg hole locations. Once 
these preparations have been made, the 3 – 7 trials  
are interchangeable, and can be up- and down-sized 
until a decision is made for the final implant choice. 
Sizes 1 and 2 are also interchangeable, with slightly 
different cuts and peg locations than 3 – 7. Sizes  
3 – 7 typically are d for 80% or more of uni cases. 

 Tibial component

• Asymmetric: The left medial component can be 
used on the right lateral tibia, and the right medial 
component can be used on the left lateral tibia. 

• Flexibility: The implant comes in six sizes, and the poly  
thickness increases in single millimeter increments  
from 8 – 11mm to allow for fine-tuning the fit.* The  
all-poly version and the metal-backed version have the 
same instrumentation, allowing for easy intraoperative 
choice. The all-poly version also has a thin 7mm option.

• Unconstrained kinematics: When coupling a curved 
femoral component on a flat articular surface, 
unconstrained kinematics can be achieved. The 
JOURNEY UNI system is an ACL/PCL conserving   
device that lacks constraint, so the native ligaments  
can control the movement of the knee.

Anterior mesial lugs

*12 and 14mm options are available through InVentures.
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Tibial tray dimensions(mm)

Size AP ML

1 38.0 23.5

2 41.7 25.3

3 45.6 26.9

4 48.8 28.8

5 52.3 30.4

6 55.4 32.0

 * 12mm and 14mm inserts are only available through InVentures.

7.5mm

ML

AP

7 8 9 10 11 12* 14*

Modular

All-Poly

Articular insert thickness (mm)

Articular insert interchangeability

JOURNEY UNI tibial inserts are completely 
interchangeable with all size JOURNEY UNI 
femoral components.

Modular inserts come in three sizes: 1-2, 3-4, 5-6.

Patellar dimensions**

The PFJ System uses the GENESIS™ II round 
resurfacing or biconvex patella. Do not use the 
JOURNEY BCS Bi-Cruciate Stabilized patellar 
implants with the PFJ femoral components.

  Diameter

 Thickness 23 26 29 32 35 

Biconvex 13

Resurfacing 9

Resurfacing

Biconvex

JOURNEY™ UNI
Unicompartmental Knee System
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Implant	
  default	
  posi8on	
  

Femur:	
  
o  Z	
  axis	
  perpendicular	
  to	
  distal	
  femur	
  cut	
  
o  Implant	
  45°	
  flexion	
  	
  
Tibia	
  
o  5°	
  slope	
  	
  
o  9mm	
  depth	
  resec8on	
  

45°	
  

Tibia	
  AP	
  axis	
  
5°	
  

Mechanical	
  femur	
  axis	
  

Distal	
  femur	
  cut	
  
90°	
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Femoral preparation

10. Instrument assembly

 Choose the appropriate size and hand distal  

cutting block required to make the distal  

resection (the options are 4.5mm and 6.5mm).
 

 Note: The 4.5mm distal resection block should 

only be used in situations where you are trying to 

reduce the extension gap, but not the flexion gap, 

by taking less distal femoral bone. This situation 

arises after the tibial cut and before the femoral 

cut, where the extension gap is loose and the 

flexion gap is not. See the previous page for a 

more detailed explanation in scenario 3 and 6.

 Locate the tibial trial insert that will allow   

maximum coverage of the resected tibial  

plateau and is the identical thickness of the gap  

stick used to balance the joint in flexion and  

extension (eg, 8mm gap stick = 8mm trial insert).

 Invert the tibial trial insert so that the groove is  

facing upward.

 Insert the tibial trial insert onto the lower rail  

of the distal cutting block.

  • Insert the drop rod assembly into the distal block.

  • Assemble the drop rod by screwing the two  

 ends together while capturing the flange of the 

 drop rod slot closest to the midline of the knee.

  or
 • Assemble the drop rod by screwing the two  

 ends together and insert into the drop rod  

 hole closest to the midline of the knee.

11. Extramedullary alignment

 • Insert the distal block and tibial insert trial  

assembly into the extension space.

 • Assess the M/L placement of the distal block in 

order to avoid pinning into the trochlear groove.

 • Use the drop rod assembly to ensure the distal 

resection is made perpendicular to the femoral 

axis. To accomplish this, it may be necessary to 

slightly flex the knee to compensate for posterior 

tibial slope.
 

 Note: A vertical line has been marked onto the 

top and anterior faces of the block to help assess 

block alignment prior to pinning.

JOURNEY™ UNI distal block 
7401-3442

JOURNEY UNI tibial trial insert 
7143-6133

65mm Rimless speed pin
7500-9338

Assessing alignment After alignment

JOURNEY UNI 
Drop rod assembly 
7401-3496

Extramedullary alignment rod
114861

30°	
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Section 

3
Registration

Place the leg in full extension, applying slight axial pressure to both 
compartments.  Support the leg below the knee with one hand to 
avoid hyper-extension. This position will be utilized when calculat-
ing the patient’s pre-operative varus / valgus deformity. Press and 
hold the right foot-pedal to collect the position (Figure 15). When 
the bar on the bottom reads as fully green (100%), release the foot 
pedal to allow the software to automatically proceed to the next 
workflow step.

The next step will record normal flexion motion and calculate the 
femoral kinematic rotational axis. Press and hold the right foot 
pedal. Slowly move the leg through a normal (unstressed) range-
of-motion to maximum flexion (Figure 16). Flex and extend the leg 
until all of the green bars read fully green (100%). 

Ligament Tension

Technique 
Apply constant stress to the operative ligament (e.g. valgus stress 
to the MCL when performing a medial UKR procedure) and collect 
the data throughout flexion. Input can either be continuous 
(Figure 17, top) which requires constant application of stress 
throughout flexion, or in discrete poses (Figure 17, bottom) which 
some users find easier to stabilize a flexion position and record the 
ligament stress.

Purpose 
This data is collected for use during the Implant Planning and Gap 
Planning stages (Section 4). The user wants to identify how much 
room the ligaments have. This will inform how much gap (laxity) 
will be built into the joint balance.

Femur Kinematics

Figure 17. Stressed ROM Collection work screens where data can be 
input either continually (top) or in discrete positions (bottom).

Figure 15. Collect the leg in full extension.

Figure 16. Input the femoral kinematic axis.
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Section 

4
Implant  
Planning

Step 2. Soft-tissue Balancing

Step 2 of the Implant Planning section provides the user the 
ability to dial in soft-tissue laxity (gap) throughout the patient’s 
range of motion. The soft-tissue gap planning is predicated on 
the stressed range of motion input from Registration (Section 3). 
During the Stressed ROM stage, the user applied valgus stress (for 
a medial knee) to the operative-side collateral ligament in order to 
map how much “space” the compartment has based on ligament 
laxity. 

The Gap Planning screen has four interactive viewscreens similar 
to the screens used in Step 1 of Implant Planning for translating 
and rotating the components with respect to the patient’s virtu-
alized joint. Beneath those viewscreens is a graph of flexion, from 
0 through 120 degrees of flexion. The x-axis represents the flexion 
degree and the y-axis represents (in millimeters) the relative gap 
in the ‘+’ side (laxity) or overlap in the ‘-’ side (tightness). 

The orange graph line represents discreet points of flexion input 
from the Stressed ROM screen. If an orange point is above the 
zero line, this represents “Gap” or laxity in the joint. If an orange 
point is below the zero line, this represents “Overlap” or tightness 
of the theoretical joint. The user wants to avoid overlap, which 
may overstuff the joint and load the contralateral compartment. 
Additionally, an ideal line throughout flexion is relatively flat and 
with 1 to 2 mm of laxity. 

Pressing the ligament icon to the left of the gap balancing graph 
(icon looks like an open joint representing a stressed ligament) 
will switch the focus of the gap graph from the orange line to the 
blue line. This blue line represents the unstressed ROM collected 
at the beginning stages of the Registration section - the icon will 
adjust accordingly to blue and show as a joint without a stressed 
ligament. By displaying both of these lines on top of each other 
on the gap graph, the user can visually identify how much laxity 
was mapped into the joint through the stressed ROM collection. 
If the orange line meets the blue line, then this indicates the user 
was unable to apply ligament stress to the knee at this section of 
flexion. The user can plan with this information accordingly. 

It is important for the user to balance the graph with the orange 
Stressed ROM collection, not the blue Un-stressed ROM collection.

Additionally, the user can activate a virtualization of the femur 
and tibia components articulating against each other in the above 
viewscreens by dragging a finger across the flexion gap graph 
below (Figure 39). 

Figure 38.  Navio Gap Planning software step during Implant Planning helps 
the user balance soft-tissue throughout flexion.

Figure 39. Running a finger over the graph will visualize the theoretical articu-
lation of the femur and tibia components throughout the flexion range.

Figure 40. The final gap graph should reflect an appropriate level of laxity 
in the joint throughout flexion. The user may experience a characteristic 
mid-flexion tightness.
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Section 

3
Registration

Femoral Condyle

Figure 19. Femur knee center point collection.

Figure 20. Distal femoral landmark point collection.

Figure 21. Posterior femoral landmark point collection.

Figure 18. Anterior femoral landmark point collection.

Figure 22. Navio software presents a surface mesh of the opera-
tive condyle to fit the collected points. Manipulate the visualiza-
tion to view in 3 dimensions.

There are four femoral landmark points to collect. These points are 
to be used as visual references during Implant Planning (Section 
4). It is important to take care to understand where these points 
are taken on the patient’s bony anatomy so that they may be ref-
erenced properly during planning. Using the point probe, collect 
the following (Figures 18-21):

Tidemark Point 
The Tidemark point is the expected anterior termination of the 
femoral implant component. This point can be identified with the 
leg in full extension referencing where the anterior tibia meets 
the femoral condyle. 

Knee Center 
Mark the center of the knee, which will be referenced as part of 
the HKA (hip-knee-ankle) weight bearing axis.

Most Distal Point 
Place the probe on the most distal part of the femoral condyle, 
centered medio-laterally. During implant planning, the software 
will use the distal point to center the initial implant placement.

Most Posterior Point 
Hyper-flex the leg to access the most posterior point on the fem-
oral condyle, marking the inflection point as the condyle curves 
posterior. The software will use the Tidemark and most posterior 
points to suggest a starting implant component size.

Femoral Condyle Surface Mapping 
The “Femur Free Collection” stage (Figure 22) offers a visualization 
of the femoral mechanical and rotational axis previously collected 
(blue lines) as well as the four discreet femur landmark points 
collected above (yellow dots). 

On top of this visualization, the user should digitize the femoral 
condyle  by moving the point probe over the entire surface while 
holding down the foot pedal. The user must input into the system 
enough information to appropriately localize the implant during 
planning. 

Hyper-flex the leg to map the posterior portion. Manipulate the 
touchscreen to view the surface-map input in 3D. 

16

Section 

3
Registration

Tibial Condyle Surface Mapping 
The “Tibia Free Collection” stage (Figure 29) offers a visualization 
of the tibial mechanical and rotational axis previously collected 
(blue lines) as well as the discrete tibial landmark points collected 
above (yellow dots). 

On top of this visualization, the user should digitize the tibial 
condyle  by moving the point probe over the entire surface while 
holding down the foot pedal. The user must input into the system 
enough information to appropriately localize the implant during 
planning. 

Define anterior and medial edges of the condyle as far posterior 
as is accessible.  Map the intercondylar eminence along the axis of 
the point probe. Fill in the surface, moving anterior to posterior as 
space allows.  

Externally rotate the tibia, apply valgus stress, or hyper-flex to 
access additional portions of the articulating condylar anatomy.  
Collect points approximately 8 to 10 mm down the anterior and 
medial side of the condyle so that overhang can be identified 
during implant planning. It is important to work the probe around 
the medial side of the implant past the medial point in order to 
digitize the anatomic shape for component sizing during Implant 

Figure 29. Digitize the tibial condyle for utilization during Implant Planning - 
the user can always return to this stage to define more points if needed.
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Femoral Condyle
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the HKA (hip-knee-ankle) weight bearing axis.

Most Distal Point 
Place the probe on the most distal part of the femoral condyle, 
centered medio-laterally. During implant planning, the software 
will use the distal point to center the initial implant placement.

Most Posterior Point 
Hyper-flex the leg to access the most posterior point on the fem-
oral condyle, marking the inflection point as the condyle curves 
posterior. The software will use the Tidemark and most posterior 
points to suggest a starting implant component size.

Femoral Condyle Surface Mapping 
The “Femur Free Collection” stage (Figure 22) offers a visualization 
of the femoral mechanical and rotational axis previously collected 
(blue lines) as well as the four discreet femur landmark points 
collected above (yellow dots). 

On top of this visualization, the user should digitize the femoral 
condyle  by moving the point probe over the entire surface while 
holding down the foot pedal. The user must input into the system 
enough information to appropriately localize the implant during 
planning. 

Hyper-flex the leg to map the posterior portion. Manipulate the 
touchscreen to view the surface-map input in 3D. 

During	
  mapping	
  of	
  femur	
  assess	
  the	
  geographic	
  wear	
  
pa]ern	
  
o  Cross	
  correlate	
  this	
  pa]ern	
  to	
  implant:	
  implant	
  variance	
  during	
  

mapping	
  	
  	
  



Mapping	
  of	
  8bia	
  component	
  
Impact	
  on	
  so:	
  8ssue	
  balancing	
  

16

Section 

3
Registration

Tibial Condyle Surface Mapping 
The “Tibia Free Collection” stage (Figure 29) offers a visualization 
of the tibial mechanical and rotational axis previously collected 
(blue lines) as well as the discrete tibial landmark points collected 
above (yellow dots). 

On top of this visualization, the user should digitize the tibial 
condyle  by moving the point probe over the entire surface while 
holding down the foot pedal. The user must input into the system 
enough information to appropriately localize the implant during 
planning. 

Define anterior and medial edges of the condyle as far posterior 
as is accessible.  Map the intercondylar eminence along the axis of 
the point probe. Fill in the surface, moving anterior to posterior as 
space allows.  

Externally rotate the tibia, apply valgus stress, or hyper-flex to 
access additional portions of the articulating condylar anatomy.  
Collect points approximately 8 to 10 mm down the anterior and 
medial side of the condyle so that overhang can be identified 
during implant planning. It is important to work the probe around 
the medial side of the implant past the medial point in order to 
digitize the anatomic shape for component sizing during Implant 

Figure 29. Digitize the tibial condyle for utilization during Implant Planning - 
the user can always return to this stage to define more points if needed.

During	
  mapping	
  of	
  8bia	
  assess	
  the	
  geographic	
  wear	
  
pa]ern	
  
o  Cross	
  correlate	
  this	
  pa]ern	
  to	
  implant:	
  implant	
  variance	
  during	
  

mapping	
  	
  	
  



Mapping	
  of	
  components	
  
1st	
  step:	
  Systema8c	
  approach	
  to	
  so:	
  8ssue	
  balancing	
  

Femur	
  default	
  posi8on	
  
	
  
o  Femur	
  mid	
  axis	
  in	
  sagi]al	
  plane	
  
o  Femur	
  posi8on:	
  8demark	
  as	
  anterior	
  reference	
  point	
  

(constant),	
  ensure	
  no	
  notching	
  
o  Correlate	
  wear	
  pa]ern	
  (implant	
  variance)	
  to	
  poten8al	
  

overlapping	
  of	
  implant	
  
o  Rota8on:	
  sagi]al	
  plane,	
  also	
  coronal	
  plane	
  



Tibia	
  

Rota8onal	
  alignment	
  
Size	
  8bia	
  
Slope	
  
Resec8on	
  depth	
  



A:er	
  comple8ng	
  ini8al	
  mapping	
  and	
  implant	
  posi8on:	
  
proceed	
  to	
  assess	
  gap	
  balance	
  



Balancing	
  the	
  gap	
  mismatch	
  



Uniform	
  
	
  

Good	
  flexion	
  and	
  good	
  extension	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

Uniform:	
  
Good	
  extension	
  

Uniform:	
  
Good	
  flexion	
  

Extension	
   Flexion	
  

Good	
   Good	
  

Proceed	
  with	
  removal	
  of	
  equal	
  amounts	
  of	
  distal	
  &	
  posterior	
  
femur	
  bone	
  	
  	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

	
  
Flexion	
  

	
  
Extension	
  

Good	
   Good	
  

Proceed	
  with	
  implant	
  bone	
  resec8on	
  



Uniform	
  
	
  

Loose	
  flexion	
  and	
  loose	
  extension	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

Uniform:	
  
Loose	
  in	
  extension	
  

Uniform:	
  
Loose	
  in	
  flexion	
  

	
  
Extension	
  

	
  
Flexion	
  

Loose	
   Loose	
  

Trial	
  with	
  appropriate	
  gap	
  s8ck	
  and	
  insert	
  appropriate	
  thicker	
  
poly	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

	
  
Flexion	
  

	
  
Extension	
  

Loose	
   Loose	
  

Move	
  8bial	
  component	
  superiorly	
  and/or	
  increase	
  thickness	
  



Uniform	
  
	
  

	
  Tight	
  flexion	
  and	
  8ght	
  extension	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

Uniform:	
  
Tight	
  in	
  extension	
  

Uniform:	
  
Tight	
  in	
  flexion	
  

	
  
Flexion	
  

	
  
Extension	
  

Tight	
   Tight	
  

Resect	
  more	
  bone	
  from	
  8bia	
  



So:	
  8ssue	
  balancing	
  
uniform	
  	
  

	
  

	
  
Flexion	
  

	
  
Extension	
  

Tight	
   Tight	
  

Move	
  8bial	
  component	
  inferior	
  and/or	
  reduce	
  thickness	
  



Asymmetric	
  pa]ern	
  
	
  

Good	
  extension	
  and	
  8ght	
  flexion	
  	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Tight	
  flexion	
  

Asymmetric:	
  
Normal	
  extension	
  

Extension	
   Flexion	
  

Good	
   8ght	
  

Remove	
  1-­‐2mm	
  from	
  posterior	
  femur	
  condyle	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

	
  
Extension	
  

	
  
Flexion	
  

Good	
   Tight	
  

Move	
  femur	
  component	
  anterior	
  
And/or	
  increase	
  8bia	
  slope	
  but	
  ≤	
  7°	
  and	
  move	
  8bial	
  component	
  
inferior	
  



Asymmetric	
  pa]ern	
  
	
  

Good	
  extension	
  and	
  loose	
  flexion	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Normal	
  extension	
  

Asymmetric:	
  
Loose	
  flexion	
  

Extension	
  	
   Flexion	
  

Good	
   Loose	
  
	
  

Flexion	
  gap	
  may	
  be	
  1-­‐2mm	
  looser	
  in	
  flexion	
  than	
  extension.	
  If	
  definitely	
  
looser	
  in	
  flexion	
  then	
  resect	
  less	
  posterior	
  femur	
  condyle	
  by	
  pumng	
  a	
  
spacer	
  in	
  between	
  the	
  posterior	
  paddle	
  of	
  the	
  2-­‐in-­‐1	
  cumng	
  block	
  thereby	
  
resec8ng	
  less	
  bone	
  from	
  the	
  posterior	
  femur	
  condyle.	
  	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Extension	
   	
  
Flexion	
  

Good	
   Loose	
  

Move	
  femoral	
  component	
  posterior	
  
Or	
  reduce	
  femoral	
  component	
  flexion	
  

Effect	
  of	
  changing	
  
arc	
  radius	
  



Asymmetric	
  pa]ern	
  
	
  

Good	
  flexion	
  and	
  loose	
  extension	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Normal	
  flexion	
  

Asymmetric:	
  
Loose	
  extension	
  

Extension	
  	
   Flexion	
  

loose	
   Normal	
  	
  

Resect	
  less	
  distal	
  femur	
  with	
  4.5mm	
  block	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Extension	
   Flexion	
  

Loose	
   Normal	
  	
  

Move	
  femoral	
  component	
  inferiorly	
  
Or	
  increase	
  femoral	
  component	
  flexion	
  
	
  



Asymmetric	
  pa]ern	
  
	
  

Tight	
  flexion	
  and	
  loose	
  extension	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Loose	
  extension	
  

Asymmetric:	
  
Tight	
  flexion	
  

Extension	
   Flexion	
  

Loose	
   Tight	
  

Resect	
  less	
  distal	
  femur	
  with	
  4.5mm	
  block.	
  Remove	
  1-­‐2mm	
  
car8lage	
  from	
  posterior	
  femur	
  condyle.	
  Assess	
  8bia	
  slope	
  &	
  
consider	
  increasing	
  slope	
  angle	
  resec8on.	
  



Asymmetric:	
  
Loose	
  extension	
  

Asymmetric:	
  
Tight	
  flexion	
  

So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

	
  
Extension	
  

	
  
Flexion	
  

Loose	
   Tight	
  

Confirm	
  femur	
  rota8on	
  sa8sfactory:Increase	
  femoral	
  
component	
  flexion/	
  move	
  inferiorly	
  
Or	
  increase	
  posterior	
  8bia	
  slope	
  	
  



Asymmetric	
  pa]ern	
  
	
  

Normal	
  flexion	
  and	
  8ght	
  extension	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Tight	
  extension	
  

Asymmetric:	
  
Normal	
  flexion	
  

Extension	
   Flexion	
  

Tight	
   Good	
  

Remove	
  more	
  distal	
  femur	
  car8lage	
  (1-­‐2mm)	
  before	
  femur	
  
resec8on	
  



Asymmetric:	
  
Tight	
  extension	
  

Asymmetric:	
  
Normal	
  flexion	
  

So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

	
  
Extension	
  

	
  
Flexion	
  

Tight	
   Good	
  

Move	
  femur	
  prosthesis	
  superiorly	
  
Assess	
  prosthesis	
  flexion	
  angle	
  



Asymmetric	
  pa]ern	
  
	
  

Tight	
  extension	
  and	
  loose	
  flexion	
  



So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Asymmetric:	
  
Extension	
  8ght	
  

Asymmetric:	
  
Flexion	
  loose	
  

	
  
Extension	
  

	
  
Flexion	
  	
  

Tight	
   loose	
  

Flexion	
  gap	
  may	
  be	
  1-­‐2mm	
  looser	
  in	
  flexion	
  than	
  extension.	
  If	
  definitely	
  
looser	
  in	
  flexion	
  then	
  resect	
  less	
  posterior	
  femur	
  condyle	
  by	
  pumng	
  a	
  
spacer	
  in	
  between	
  the	
  posterior	
  paddle	
  of	
  the	
  2-­‐in-­‐1	
  cumng	
  block.	
  	
  
	
  



Asymmetric:	
  
Extension	
  8ght	
  

Asymmetric:	
  
Flexion	
  loose	
  

So:	
  8ssue	
  balancing	
  
asymmetry	
  	
  

	
  

Extension	
   Flexion	
  

Tight	
   Loose	
  

Move	
  femoral	
  component	
  posterior	
  and/or	
  inferiorly	
  
And/or	
  reduce	
  femoral	
  component	
  flexion	
  



Summary	
  

•  Robo8c	
  assisted	
  UKA	
  allows	
  intraopera8ve	
  so:	
  8ssue	
  assessment	
  and	
  appropriate	
  balancing	
  
throughout	
  knee	
  ROM	
  

•  Real	
  8me,	
  intraopera8ve	
  pa8ent	
  specific	
  anatomical	
  template	
  is	
  created	
  
•  Implant	
  posi8on	
  and	
  sizing	
  is	
  template	
  on	
  the	
  na8ve	
  pa8ents	
  anatomy	
  
•  Gap	
  balance	
  is	
  assessed	
  before	
  bone	
  resec8on	
  
•  A:er	
  resec8on	
  outcome	
  confirma8on	
  of	
  the	
  so:	
  8ssue	
  balance	
  	
  
•  A	
  stepwise,	
  systema8c	
  approach	
  to	
  balancing	
  the	
  so:	
  8ssue	
  envelop	
  will	
  aid	
  the	
  surgeons	
  

planning	
  using	
  this	
  technology	
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