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Compressive load increases on the
lateral facet of the patella as knee
flexion increases

Knee flexion angle (°)
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Medial pivot

Mon-medial pivot

v
Lateral Medial
B

f the knee does not pivot medially, the
ateral facet of the patella will remain
neavily loaded, especially in deep flexion.
This may be a cause of early patellar
failure and ongoing anterior knee pain
after total knee arthroplasty




Purpose

To examine the relationship between medial pivot mechanics
and TT—TG offset before and after Functional KA total knee
arthroplasty



Materials and Methods

N=33
Primary CR TKA with patellar resurfacing

* Enhanced optical navigation

Functional KA technique

* Point to point measures made using the optical navigation system.
* System calculates distance in 3 orthogonal vectors based on registered sagittal,
coronal and axial planes.

* Mediolateral measurements recorded from A to D, A to C where

A is the head of a small fragment screw giving a fixed point on the medial
side of the knee

D is the most distal point of the central trochlea sulcus

Cis the head of a small fragment screw in the centre of the Tibial
Tuberosity

* Distance DC represents the TT-TG distance
e Distance DC = distance AC - distance AD




Assessment of Pivot

Tibia allowed to flex passively on the
femur without any rotational
constraint applied through the foot

Internal—external rotation recorded
during movement (+ value equals
internal rotation)

Analyze Initial Alignment

Record of Table
Table1:

o - _min_ __max

Flexion | Hyperextension | +0.5° | +0.0° | +30.0° | +45.0° | +60.0° | +90.0° | +126.0°
Valgus | Varus 1250 | L 150° | -135° | L 600 15

Intemal | Extenal | 65°F i <150 +10°; i +45° +45°

Pressure transducer track map in
fluorescent green confirms differential
rollback and true medial pivot rather
than paradoxic rotation

- N Medial Lateral

89 27 ()
77 51 (o)



Results

Correlation of TTTG pre and post
30-

Pearson r
- o r 0.8485
‘§_ 20- 95% confidence interval | 0.7128 to 0.9229
o R squared 0.7199
(@]
10 & 10- 30
o P value
O e P (two-tailed) <0.0001
|—.|7‘ i
o
40d TTTG range pre

A very strong correlation exists between TT—TG range in the native

and post-implantation states




Correlation of Pivot pre and post

30

¢l 5 10 15 20 25
104 ® Pivot Size

A strong correlation exists between the pivot range in the native and

post-implantation states

Pearson r

r 0.7662
3 20- ° o 95% confidence interval | 0.5738 to 0.8784
% R squared 0.5870
N
T, 10 P value
S P (two-tailed) <0.0001
(am
-5




Correlation of Pivot Pre and TTTG pre

Pearson r

° . r 0.6933
2 20- “© e, 95% confidence interval | 0.4594 to 0.8373
o R squared 0.4807
c
g 10 P value
O o P (two-tailed) <0.0001
E <o ) | | | |
-5 ®5 10 15 20 25

10 Pivot Size

A strong correlation exists between the preoperative pivot range and
the preoperative TT—TG range



Correlation of TTTG range post and pivot post

30—

Pearson r
- r 0.7475
§ 95% confidence interval | 0.5437 to 0.8680
o R squared 0.5588
3
6 ¢ |5 o P value |
o g P (two-tailed) <0.0001
4( pte | | |
107 @ 10 20 30
10— Pivot Size post

A strong correlation exists between knee post-operative pivot range
and post-operative TT-TG range



TTTG pre and post

TTTG (mm)
o
|

Aj

In both native and post—
implantation states the mean

TT-TG offset is reduced to 0
mm



* Balanced Functional KA
* Largely restores preop TTTG and pivot

 TT-TG and medial pivot are strongly correlated before and after
surgery

 TT-TG neutralises at 90 degrees knee flexion

* Next steps
* Understand modifiable soft tissue and bony parameters that drive the pivot
* |dentify and correct unfavourable pivot mechanics
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