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Abstract

This study investigated surgeons’ perceptions of their experience while adopting a
novel CAOS enhanced mechanical instrument system for TKA, including ease of usage,
task complexity, and demands of surgical time and physical activity. A group of 9
surgeons from multiple countries with no experience in the investigated system used the
CAOS enhanced mechanical instrument system during their surgical practice. After
performing each TKA case, the surgeon independently completed a 6-section
questionnaire formulated to survey his/her experience with the case. The results
demonstrated high level of surgeons’ experiences with the adoption of the CAOS
enhanced conventional instrumentation, with particularly satisfying experiences in
minimum demand of time in landmark acquisition and disruption of the existing surgical
process.

1 Introduction

Computer-assisted orthopaedic surgery (CAOS) offers increased accuracy and precision to the bony
resections compared to the conventional techniques [1]. Despite the proven benefits provided by CAOS
technology, one of the drawbacks for its adoption by the surgeons may be the inconvenience of
switching from conventional instruments to CAOS-specific instruments. Recently a novel system has
been introduced to enhance conventional mechanical instruments with CAOS technology, removing
the need for significant instrument change. The system has been demonstrated to offer improved
accuracy from conventionally instrumented surgeries and require a minimum duration of learning in
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previous lab studies [2,3]. Extended investigation on actual TKA cases is needed to confirm the
promising results under clinical setting.

To date, limited studies have systematically assessed the early experiences from the surgeons while
adopting a new surgical technology. While existing investigations often gauge a surgeon’s early
experience with measurements such as surgical time and patient outcomes in the initial series, a focus
on the operating room is also needed as it is a multifaceted environment that exposes operating surgeons
to considerable stress-inducing conditions that may impact their surgical performance [4]. This situation
may be particularly magnified during the learning of a new technology.

To evaluate whether adding CAOS guidance to the existing conventional instruments offers
seamless transition from surgeons’ familiar conventional surgery, the purpose of this study was to
measure the early adoption experience from the surgeons’ perspectives with the CAOS enhanced
conventional instrumentation under clinical setting.

2 Materials and Methods

A group of 9 surgeons from 3 geographic regions (France, Australia, United States) highly
experienced and predominately or exclusively working with conventionally instrumented TKA were
studied. None of the surgeons had used the studied technology previously. Each surgeon performed
primary TKA surgeries following their usual surgical techniques except for the addition of CAOS
guidance that integrated with the conventional cutting blocks.

After every case, each surgeon independently completed a survey with 12-item questionnaire (6 for
tibia and 6 for femur) covering multiple dimensions of his/her experience during that case regarding
bony preparation of the tibia and femur. The specific dimensions assessed were: 1) Over all ease of use;
2) Demand of surgical time: Speed of Landmark Acquisition; 3) Task complexity and physical demand:
CAOS Guided Resection Parameter Adjustment Range, Ease of CAOS Guided Resection Adjustments,
Stability of Cutting Blocks, and Integration with Existing Surgical Process. Each experience
questionnaire was graded in 6 levels from the highest to the lowest as: “excellent”, “very good”, “good”,
“neutral”, “poor”, and “very poor”. The surveys were analyzed for the distribution of experience level
in each question. The top two rated experience categories were identified among the assessed categories.

3 Results

A total of 36 TKA cases were performed by the 9 surgeons using CAOS enhanced conventional
instrumentation. The number of cases performed by each surgeon ranged from 1 to 9. High levels of
surgeons’ rating were shown in the summary of grading results, with over 94% of the total case
experiences being “good” or better in all categories for the bony preparations of both femur and tibia
(Fig 1). More than one third of the case experiences were reported as “excellent” in any given category.
The top two surgeon experiences were “Speed of Landmark Acquisition” and “Integration with Existing
Surgical Process” among all categories, with more than 50% of the case experiences as “excellent”,
and over 91% with “excellent” or “very good” (Fig 2).

91



Early Experience with CAOS Enhanced Total Knee Arthroplasty — A Global... Y. Dai et al.

= %Cases with “good”/"very good”/”excellent” ratings m %Cases with “very good”/"excellent” ratings = %Cases with “excellent” ratings

Overall Ease of Use Speed of Landmark Acquisition Stability of Cutting Blocks
100 100 100
90 90 90
80 80 80
70 70 70
g 60 5 60 2 60
850 850 850
R a0 ® 40 x40
30 30 30
20 20 20
10 10 10
0 [1] 0

Femur Tibia Femur Tibia Femur Tibia

Guided Resection Parameter Adjustment Range Ease of Guided Resection Parameter Adjustment Integration with Existing Surgical Process

100 100 100
% %0 90
80 80 80
70 70 70
g 60 4 60 460
350 LEY &s0
* 40 x40 &40
30 30 30
20 20 20
10 10 10
0 b 0 0

Femur Tibia Femur Tibia Femur Tibia

Figure 1. % cases in each experience category surveyed from the 9 surgeons.
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Figure 2. Comparison of “excellent” ratings in femoral and tibial categories, with the two highest
rated categories highlighted.

4 Discussion

The study employed a multi-dimensional assessment of the early experiences with a CAOS
enhanced conventional instrumentation technology from a multi-national group of surgeons. The results
demonstrated high levels of surgeons’ experience during the introduction of CAOS guidance to the
existing conventional instruments. The technology studied was demonstrated to provide an easy to
adopt solution for adding the proven benefit of CAOS technology to conventional surgeries without
being a stress or demanding point for the surgeons. The two top-rated categories reflected the
advantages of the technology that minimizes surgical time extension introduced by landmark
acquisition and avoids disruption of the existing surgical process.

When it comes to embracing a new surgical technology, it is unquestionably important to assess the
objective measures of the impact on operating room efficiency (surgical time), as well as patients’ safety
and outcomes. However, the field of surgery has been slow to acknowledge the impact of surgeons’
experiences on intraoperative stress, complexity, and physical demands on surgical performance [4],
which needs to be assessed with the introduction of advanced surgical technology, especially when it is
developed to address the learning hurdle while adding the benefits of CAOS guidance to conventionally
instrumented surgery [5-8].
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This investigation may inform future study design of assessment of surgeons’ experience with
learning new orthopedic devices and surgical technologies, potentially taking into considerations of
other cofounding factors associated with subjective measurements during the adoption phase.
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