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Introduction

Total knee arthroplasty (TKA) is an effective surgical procedure, with an estimated
135,000 surgeries performed annually in the UK.! However, TKA is resource-intensive,
with revision rates of 5-6% for primary procedures. Revision knee surgery is not only
more technically demanding but also carries a higher risk of postoperative
complications compared with a primary knee replacement, resulting in costs that can
be as much as three times higher.? Robotic-assisted TKA can improve implant
alignment and positioning while providing insights to enhance efficiency and optimize
healthcare resource utilization (HRU).3

The Tornado diagram highlights that the dominant drivers of cost outcomes are length of
stay and surgical time. Changes in these inputs produce the largest shifts in estimated
savings. Results are particularly sensitive to surgical time and length of stay;
improvements in surgical throughput and quicker discharge could significantly boost
savings, while longer surgical times or longer stays could erode them. In short, the
intervention looks cost-saving across a range of inputs, but the magnitude hinges mainly
on surgical procedure efficiency and patient flow.

This study aims to assess the economic impact of implementing the VELYS™ Figure 2. Tornado diagram for hospital perspective
Robotic-Assisted Solution (VRAS) versus the manual approach in the UK.

Lower M Upper

OR time mTKA [105, 84 - 126] £-415
I\/I et h O d S OR time VRAS [82.95, 66.36 - 99.54] £-325
Length of stay mTKA [4.11, 3.288 - 4.932]
. . . Numb ft to sterili TEA [7,5.6-84]
A Markov model with a 7-year horizon was developed to compare the budget impact e R
. . . Length of stay VRAS[2.918, 2.334 - 3.502]
of VRAS and manual TKA. Health states were defined by the occurrence of revision. o
. ] ] . Sterilization per tray (€) [140, 112 - 168]
Inputs were sourced from real-world data, the UK National Joint Registries, NHS OR time (€/mn] 25, 20 30
England tariffs, and published literature. HRU-related costs were combined with VRAS Number of rays to steriize VRAS [3, 2.4 -3.6]
service and disposable costs to estimate savings from both hospital and payer  ength of stay (€ [320, 256 - 384]
perspectives. Deterministic and probabilistic sensitivity analyses (DSA and PSA) were Volume year 1 (cases/year) [500, 400 - 600)
conducted. The model assumed 500 patients/year undergoing primary TKA. Volume year 3 (cases/year) 500, 400 - 600)
Volume year 2 (cases/year) [500, 400 - 600]
. Volume year 4 (cases/year) [S00, 400 - 600]
Table 1. Inputs for budget impact model
Volume year 5 (cases/year) [500, 400 - 600]
InPUt WELUELR L Volume year 6 (cases/year) [500, 400 - 600] £-310 £-91
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- ve, : : : : :
Mean length of stay (days) 41 From the payer perspective, the dominant drivers are the associated perioperative
Estimated reduction in mean length of stay with inputs, such as physiotherapist visits and OR time, for both manual TKA and VRAS;
0/.8 . . . . . . .
VRAS (%) 29% these items produce the biggest swings in estimated savings for the payer, leading to
Average cost per day for length of stay (£/day) 3909 £2,952 per patient. PSA showed mean (95% Crl) savings of £2,962 (£2,167—£3,789).
Number of trays used per TKA 710 310
Average cost per tray sterilization (£/tray) 14011 Figure 3. Tornado diagram for payer perspective
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* The model includes surgical time costs, estimating a 21% reduction® in surgical time and a cost of £25 per minute® Volume year 5 (cases/year) [500, 400 - 600] £-3,039 [l £-2.865

**Calculated as mean revision cost minus tariff

***These inputs were included only in the payer perspective analysis £4.410 £3,910 £3.410 £2.210 2410 1310 LAl 10 o
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VRAS implementation led to a reduction of 1.19 days in the mean length of stay, a .

decrease of 22 minutes in mean surgical time, a reduction of 4 surgical trays per case, COnCI UusSion

and a reduction of 1% in absolute revision risk. It was also associated with reduced
rates of knee-related revisits (2.66% vs. 4.81%) and readmissions (0.69% vs. 1.46%)
compared to the manual TKA. Estimated cost savings were £940 per patient from the

UK hospital perspective, and over seven years, it yields £3,289,516 in savings for the
entire patient cohort. PSA showed mean (95% Crl) savings of £934 (£106-£1794) from

Robotic-assisted TKA offers a viable pathway to cost savings in the UK from both hospital
and payer perspectives, according to this study, by delivering more efficient HRU and a
potential reduction in revision rates. Using a robotic-assisted solution in TKA could deliver
cost savings and efficiency gains in the UK through improved HRU and lower revision

. : rates.
the hospital perspective.
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