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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




Correlation of TTTG range post and pivot post

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

Having established that a medial pivot is necessary to
neutralise the tibial tubercle—trochlear groove offset as the
knee goes into flexion, the purpose of this study was to
identify surgically modifiable skeletal and soft tissue
variables associated with a medial pivot.

Understanding what skeletal and soft tissue variables that
affect the pivot mechanics of the knee, especially those that
are surgically modifiable, is important in optimising pivot
mechanics and therefore the TT-TG offset and
patellofemoral mechanics



Materials and Methods

N=33
Primary CR TKA with patellar resurfacing

* Enhanced optical navigation / Orthosensor

Functional KA technique

Skeletal Parameters Soft Tissue Parameters
* Medial extension gap laxity
* Lateral extension gap laxity
* Medial flexion gap laxity
* Lateral flexion gap laxity
* Medial compartment static compressive load at 10, 45,

 Mediolateral shift of distal 90 and full flexion

trochlear point e Lateral compartment static compressive load at 10, 45,
* Proximodistal shift of distal 90 and full flexion

trochlear point  Mediolateral static compressive load differential at 10,
* Tibial slope (implant) 45, 90 and full flexion

e PCL tension (measured digitally as change in

tibiofemoral station at 90 degrees flexion
Preop and postop measure

Bl Postop measure only



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)



Gap Laxities (Mean and SD)

Laxity (mm)
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Results —=Soft Tissue Balance
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Medial extension gap (10d)
Lateral extension gap (10d)
Medial flexion gap (90d)
Lateral flexion gap (90d)

Orthosensor Compartment Pressures Differentials (medial- lateral)

Pressure Differental
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Results — Pre-operative Pivot

» Of the pre-operative measures, only the native posterior
condylar angle (nPCA) correlated with pivot range
(moderate correlation)

Posterior Condylar Angle (to Sulcus Line) and Pivot Range Pre

10—

5 o] %S
5 o 10 15

[ L J
|
20
s L

Pivot Range Pre

|
25

Pearson r

r

0.5154

95% confidence interval

0.2091 to 0.7296

R squared

0.2657

P value

P (two-tailed)

0.0021

P value summary

Significant? (alpha = 0.05)

Yes




Post-operative Pivot

No soft tissue parameter correlated with the post-operative pivot

The prosthetic Posterior Condylar Angle (pPCA) had a strong correlation
with the post-operative pivot

Mediolateral shift of the distal trochlea point had a moderate correlation
with post-operative pivot



Posterior Condylar Angle (to Sulcus Line) and Pivot Range Post
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95% confidence interval 0.4175t0 0.8212
R squared 0.4428
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value
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R squared
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P value
P (two-tailed) 0.0054
P value summary *
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Significant? (alpha = 0.05‘




Multiple linear regression was used to test if prosthetic PCA, prosthetic LDFA,
mediolateral shift of distal trochlear point and proximodistal shift of distal trochlear
point significantly predicted the post-operative pivot range

The overall regression was statistically significant (R? = 0.531, F(df regression, df
residual) = 7.908, p = 0.0002)

It was found prosthetic PCA significantly predicted post-operative pivot range (f =
1.046, p = 0.0005) as did ML shift of distal trochlear point (3 = 1.064, p = 0.046)

It was found that pLDFA and PD shift of distal trochlear point did not significantly
predict post-operative pivot range



Conclusions

In optimally balanced cruciate retaining total knee arthroplasty using a functional kinematic
alignment technique Posterior Condylar Angle relative to the Sulcus Line is the primary predictor
of post-operative pivot range.

The more externally rotated the PCA is to the Sulcus Line the greater the medial pivot.

Functional kinematic alignment largely restores the pre-— arthritic posterior condylar line. It
remains unknown whether externally rotating the femoral component will improve medial pivot or
reverse a lateral pivot and should be a focus a further study.

The more lateral the distal end of the prosthetic sulcus sits relatively to the native sulcus the
better the medial pivot. The practice of lateralising the femoral component assists with producing
a medial pivot. Future prosthetic design should lateralise the trochlea relative to the centre of the
prosthesis.
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