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Robotic arm assisted surgery
and functional alignment in TKA

Gavin W Clark M.D.

Robotic assisted TKA with the Mako robotic arm was
first introduced in 2016. This technology combines three-
dimensional CT based planning, dynamic intra-operative
balancing, and precise execution of bone cuts with haptic
boundaries protecting soft tissues to optimise the surgical
procedure.Virtual balancing can be undertaken prior to
any bone resection. This minimises the need for soft tissue
releases. The accuracy of system results in this virtual
balance being maintained throughout the procedure.The
robotic arm assisted bone cuts result in less soft tissue
damage which has been shown in our series and others
to decrease pain, opioid requirements, and length of stay.
With planning mechanical axis alignment, we found only
55% of TKAs to be balanced in flexion and extension to
within 2mm. When Kinematically planned this improved
to 73%. Functional alignment planning results in 97% of
TKAs being balanced. When executed as planned the final
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soft tissue release rate for coronal imbalance was 1.9%.
All of these were predicted from the pre-resection plan.A
cohort of 420 TKAs in 377 patients were undertaken with
the Mako system utilising functional
alignment (Triathlon CR). They had
a mean age of 67 years (range 40-
91), BMI of 31.9 (range 18-50),
and 54% were female. There were
improvements in FJS at 2 years
(p<0.001). OKS (p<0.001), ROM
(p<0.001), and pain (p<0.001).

The technique of functionally
aligned TKA utilising Mako TKA
system is safe and effective with
excellent short-term clinical results
and low revision rates.
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