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80,000 TKA with
PSI in 2012
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Literature …
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Problem ?

Someone at computer making all the 
decision for you …
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Problem ?

How can we control the accuracy of the process…
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Aim 
Assess intraoperatively the accuracy

Of a Patient Specific Instrumentation

for TKA

Using a navigation system

PSI

vs

Navigation
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Method Visionaire® Smith and Nephew
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Method

 60 consecutiv primary TKAs
 Genesis II PS cemented
 Navigation system Stryker

Precision®

 Patient specific instrumentation
 Visionaire® (SN)

 Positioning checked with CAS

(PSI used only if positioning was ideal – error less than 1° or 1mm)
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Method
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Method : Parameters assessed

Femur 

Bone cuts :

- Frontal plane

- Sagittal plane

- Rotation

- Thickness

- Implant Size
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Method : Parameters assessed

Tibia

Bone cuts :

- Frontal plane

- Tibial Slope

- Thickness

- Implant Size
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Results – Alignement

Mean 0.6°

79.3% à +/- 3°
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Tibial Slope

Mean -0.1°

80.7% à +/- 3°
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Femoral rotation

Mean 0,6°

77.2% à +/- 3°
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Femur : sagittal alignment

Mean 2.1°

65.4% à +/- 3°
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Results 
 Compared to preop plan :

 Implants size :    Femur 52% Tibia 50%

 Bone cuts thickness:

Difference
(mm)

Max (mm) % +/- 2mm

Femur
Medial 0.0 + 1.2 -3.5 to 6.5 87.7
Lateral 0.25 + 1.1 -6.5 to 6.5 87.7

Tibia
Medial 0.1 + 1.2 -6.0 to 3.0 78.9
Lateral 0.1 + 1.1 -7.0 to 3.0 78.9
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Discussion
20% mismatch > 3° for all parameters

35% mismatch > 3° for sagital positionning of the femur

« Mistakes » up to 8° for the frontal plane and 13° for the sagittal plane
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“ (…) According to the above criteria, the custom cutting 
jigs were reliable in 34 out of 48 measurements (75 %)
(…) ”
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Discussion
Conteduca KSSTA 2012

12 patients

Tibia frontal 1.2° (0°-5°)
Tibia sagittal 3.8° (0°-7,5°)
Femur frontal 1.2° (0°-6°)
Femur sagittal 3.7° (0°-9°)

“In cases of the use of the custom made cutting jigs it is 
recommended to perform an accurate control of the alignment 
before making the cuts, for any step of the procedure”

Sagittal plane! !
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Discussion
Preop MRI limited to the knee?

Sagittal plane! !
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Limits

- Accuracy of the navigation system ? (1°-1mm)

- Parameters assessed are different between CAS 
and PSI  ?

- Our results cannot be extrapolated to other systems
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” (…) the error for total coronal alignment 
exceeded 3° for 27 % of the sample (…) “

n=30

“(…)Despite good coronal alignments of 
the single prosthetic components, the 
lower limb mechanical axis was not 
restored correctly in a number of 
patients. (…) ”

n= 50

Trumatch®
(Depuy)

PSI® (Zimmer)
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2014

Visonaire® (SN)
Trumatch® (Depuy)
Signature® (Biomet)
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Conclusion

- Unsatisfactory accuracy of the visionaire
PSI system in that study,

- Origin of the error still to be determined 

- Promising technology, need for 
improvement,

- Currently unacceptable risk for 
malalignment if used without 
intraoperative control.
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Thank you
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