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What does a Surgeon want ?

§ Fast / Efficient

§ Accurate

§ Reproducible

§ Cheap / Cost effective

§ Improved outcome / Survival Nav Conv

§ 101,596 patients, 1156 computer assisted

§ No differences in mortality

§ No differences in majority of early complications

§ Some subsetanalysis significant (clinically relevant vs statistically significant?) 
§ Lower rate of cardiac events
§ Shorter hospital stay
§ Less hematoma

§ Advantages navigation

§ Decrease in number of minor complications in TKA en THA (DVT, UTI, and pneumonia) 
§ Decrease in blood transfusions

§ Disadvantages navigation

§ Higher 30-day revision rate ( TKA )
§ Increased risk superficial wound infection (prolonged surgery? Additional instruments?)
§ Increased surgery time

§ 350 patients (350 knees) treated with navigated (n = 157) or conventional (n = 
188) TKA

§ The mean clinical follow-up was ten years

§ There were no clinically relevant differences with respect to any clinical 
outcome, patient satisfaction or pain between the two groups 

§ Coronal leg alignment was closer (1.7-3.1°) to the neutral mechanical axis in 
the navigated group compared with the conventional group (2.6-4.7°)

§ A total of 12 knees (6.4%) in the conventional group and three (1.9%) in the 
navigated group underwent revision surgery (p = 0.04), resulting in an absolute 
risk reduction of 4.5% for revision surgery by using navigation

§ Navigated TKA improves implant survivorship compared with conventional 
TKA
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§ Computer navigation was used in 44,573 (14.1% of all) primary total knee arthroplasties

§ The rate of its use increased from 2.4% in 2003 to 22.8% in 2012

§ Overall, the cumulative percent revision following non-navigated total knee arthroplasty at nine years was 5.2% 
compared with 4.6% for computer-navigated total knee arthroplasty

§ There was a significant difference in the rate of revision following non-navigated total knee arthroplasty 
compared with that following navigated total knee arthroplasty for younger patients ( < 65 yrs )

§ Conv : 7.8% at nine years compared vs Nav. : 6.3% 

§ Computer navigation led to a significant reduction in the rate of revision due to loosening/lysis 

§ Computer assisted navigation requires new instrumentation and increases the 
operative time by up to 20 minutes

§ Increased incidence of deep infection due to the longer exposure time

Siston et al., J Biomech., 2007, Haaker et al., Clin Orthop Relat Res., 2005 ; Hart et al., Int Orthop. 2003

§ A retrospective analysis of 6489 patients between 1993 and 1999 

§ 113 infected patients were matched with 236 patients without infections (n = 236) had 
surgery durations of 94 T 28 min, and patients with infection (n = 104) had durations 
of 127 T 45 min (p < 0.001). 

§ Operation time has positive correlations with weight (r = 0.3, p < 0.001), body mass 
index (r = 0.3, p < 0.001), and the total number of comorbidities (r = 0.2, p < 0.001; n 
= 340)

§ The results confirm that the duration of the surgical procedure can be used as a 
risk predictor for SSI in TKA

Aseptic loosening
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§ 296 bilateral TKA’s ( conv vs nav )

§ Evaluation of clinical results / radiographic and CT scan results / survival rate

§ No benefit to computer navigation in TKA in terms of pain, function, or survivorship

§ The frequency of aseptic loosening was not different between the two groups (p = 0.918)

§ The authors do not recommend the widespread use of computer navigation in TKA 
because of its risks ( femoral notching and pin site problems )

§ 80 TKA’s ( conv vs nav )

§ No difference between the CAS group and the conventional TKA 
group in terms of survivorship free from aseptic loosening 10 
years after TKA

§ No difference in SF-12, KOOS, KSS and FJS

§ No substantial advantage in survivorship, function, or 
quality of life at 10 years after TKA

Alignment

§ Twenty-one randomized controlled trials / 2,414 patients

§ Navigated group had a lower risk of malalignment for both coronal femoral 
component and coronal tibial component of >3° and >2°

§ Sagittal femoral component alignment and tibial slope showed statistical 
significance in favor of navigated arthroplasty at >2° and 3° malalignment.

§ CONCLUSION: Meta-analysis indicates significant improvement in alignment of 
the limb and the component position with use of computer navigation system.

§ At 20 years, 57 (19.5%) of the 292 knees in the mechanically aligned group had 
been revised compared with 16 (15.1%) of the 106 knees in the outlier group (p = 
0.97). 

§ Postoperative alignment within 0° ± 3° of the mechanical axis did not provide a 
functional advantage at 1, 5, 10, 15, and/or 20 years postoperatively as 
demonstrated by the Knee Society scores being similar between the groups (p 
≥ 0.2 at all intervals)

§ At 20 years, they once again did not find that neutral mechanical alignment 
provided better implant survivorship than that found in the outlier group
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§ Coronal and sagittal alignment of the individual components can be improved
with navigation

§ Debate still exists as to whether a navigation does (Stockl et al., CORR, 2004 / Chauhan et al., JBJS 
Br, 2004) or does not ( Cheng et al., JSR, 2011 / Siston et al. JBJS Am, 2005 ) improve the rotational 
alignment

§ The assessment of the transepicondylar axis or the AP axis seems to be inconsistent 
compared to mechanical axis alignment

§ Positioning of the medial epicondylar sulcus may be incorrect

§ discrimination between the surgical and anatomical transepicondylar axis may 
be difficult

§ Errors in judgement for femoral rotation can occur ( Yau et al, J arthroplasty, 2005 )

THA

§ CAS used for cup placement :

§ No substantial advantage in function, wear rate, or survivorship at 10 years after THA

§ Because CAS is associated with added costs and surgical time, future studies need to identify what clinically 
relevant advantages it offers, if any, to justify its continued use in THA

§ CAS improves the accuracy and precision of component alignment in TKA

§ No clinical superiority in terms of improved patient-reported outcome measures 
and/or decreased cumulative revision rates in the long term

§ Few authors would argue that accuracy of alignment is a goal to ignore

§ therefore, in the absence of clinical evidence, many of the arguments against the use 
of large-console CAS navigation center on the prohibitive cost of the systems. The 
utilization of low-cost, handheld CAS navigation systems may therefore bridge 
this important gap, and over time, further clinical evidence may emerge.

Cost

§ The price of a typical system :
Cost of the computer
Cost of the software
Cost of an annual service contract from the manufacturer. 

§ In total, the dues of navigation equipment, per year, can reach upwards of 
$45,000 dollars 

Gøthesen, BMC Musculoskeletal Disorders, 2013

§ $1,500 per procedure
Novak, JBJS Am, 2007

Conclusion

§ NOT Fast / Efficient

§ It is accurate

§ It is reproducible

§ NOT Cheap / Cost effective

§ NO Improved outcome / Survival Nav Conv


