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1. Summary

The Vascoscope system is a recently developed solution to reduce barriers for ultrasound guided cannulation of hemodialysis shunts and peripheral intravenous catheters. The Vascoscope
consists of a portable ultrasound system with innovative features including a stabilizer that keeps the probe in place on the arm, and special video glasses that enable simultaneously viewing of
the ultrasound image and cannulation area. This practical evaluation focused the usability and perceived feasibility of the current prototype of the Vascoscope for hemodialysis through sessions
with potential users: 10 dialysis nurses and 2 nephrologists. The sessions started with an instruction and following that the participant tried the Vascoscope first on a phantom where he/she
practiced cannulation. When the participant felt secure to test the Vascoscope on a patient, the complete procedure of cannulation, except for the actual puncturing, was performed. Before and
afterwards, each participant was interviewed using a questionnaire,.

The overall outcome was very positive. Especially the unique features of the Vascoscope:

The main features of the Vascoscope, stabilization of the probe to the patient’s arm, and simultaneous viewing of ultrasound image and cannulation procedure, were highly appreciated and
found to be of practical use.

For the individual system parts suggestions for improvements were made. These will be used for the production version of the Vascoscope to be introduced on the market by the end of 2021

2. Introduction and objectives of the evaluation
a. Introduction Vascoscope

Peripheral intravenous cannulation is the most common invasive medical procedure and still the primary failure rate is high. According to the Australian Commission on Safety and Quality in

Health Care nearly half of all first attempts fail L. Failure results in unnecessary stress and pain for the patient, but also in extra complication, treatment failures, and use of costly and scarce

resources like vascular access specialists. Ultrasound guidance is the golden standard for more complex vascular access procedures and is strongly recommended for peripheral vein cannulation

in patients with moderate to difficult vein access!2.

A special situation concerns the shunt access in hemodialysis. Most patient with renal failure are treated with hemodialysis, three times a week. To enable hemodialysis a specially prepared

piece of vein, the shunt, is cannulated twice to deliver the blood to and from the hemodialysis machine. The shunt is the lifeline of the patient and needs to be preserved as good as possible.

Ultrasound guidance reduces the risk of miscannulation and/or damage of the shunt wall. Also, the placement of the catheter is more precise improving the flowrate and preserving the shunt

wall.

Earlier work performed at UMC Utrecht, showed that several barriers exist for using ultrasound guided shunt cannulation. Most importantly:

* You need 3 hands and “4 eyes”: nurses need one hand to hold the probe while they also need two hands for the cannulation procedure. And with their eyes they need to look both at the
screen and the cannulation area which are most often not in line with each other.

* Presence of a skilled operator and proper technique are required to achieve success.

* Long and difficult learning curve, many fail

» Limited availability of complex, bulky and costly systems

The Vascoscope system is developed to reduce barriers for ultrasound guided shunt cannulation for hemodialysis.
The Vascoscope is easy to use and simple to learn innovation for ultrasound guided vascular access. It consists of a
portable ultrasound system with added features including a patented probe stabilizer and special video glasses.

b. Objectives of this evaluation R ,
The objective of this evaluation is to get insight into the usability and perceived feasibility of the Vascoscope. And get input for possible changes in design or working of the Vascoscope, ensuring
the realization of a device that is valued by our targeted users.
More specifically the following elements were evaluated for the system as a whole and for the probe stabilizer and the video glasses in particular : Usefulness, Ease of use, Learnability and
Training, Acceptability, Demand, Implementation. Another important objective is to identify necessary and/or desired improvements the system, the components and the functionality.

3. Evaluation procedure
a. Equipment
The Vascosope system consisted of the following components: Laptop UBeble | Ubmsundcble prabe’ pelder
« Ultrasound system consisting of:
* Ultrasound probe: custom made for Vascoscope by Shenzen Sonosray
« Beamformer: Micrus EXT-1H, Telemed
» Laptop with ultrasound software: Telemed Echo Wave 2 software on ASUS laptop [
* Video glasses Cedexis Jena by Cedexis medical eyewear

* Probe stabilizer prototype, custom made for Vascoscope BV by NPK design

Cedexis
HDMI Cable

Cedexis hub

VGA to HDMI' Cedexis Cedexis
VGA cable Videoglasses

[1] Peripheral intravenous catheters: A review of guidelines and research. Australian Commission on Safety and Quality in Health Care. 2019.
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/peripheral-intravenous-catheters-review-guidelines-and-research
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European Society of Anaesthesiology guidelines on perioperative use of ultrasound-guided for vascular access (PERSEUS vascular access). Lamberti et al. Eur J Anaesthesiol 2020; 37:344-376
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Beamformer and software are CE certified as medical device. Probe has been tested by UMC UTRECHT for electrical safety and together with other parts of the ultrasound system for image correctness.
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Phantom for ultrasound custom made by PunctR, The form enables the use of the probe stabilizer

b. Methods

Participants were selected from the nurses and nephrologists present during the visits of the investigator at the four participating Elyse Clinics. They were asked to participate. No personal

information was asked for, other than the role of the participant and the number of years of experience.

Patients were selected form the patients present during the visit. They were asked orally for permission. No personal data were documented.

The evaluation included the following steps:

* The investigator first asked general questions on the role of the participant and the experience with ultrasound guidance.

* The investigator explained the goal of the evaluation and instructed the participant on the use of the Vascoscope. The participant was not asked to start-up the or adjust the ultrasound
system. Focus was on use of the probe, the probe stabilizer and the video glasses.

« Next the participants tested the system on a phantom!., In this phase the participant practised the imaging of the vessels in the phantom and placement of the probe stabilizer. The
participant next practised puncturing the phantom with a hemodialysis needle. If this was successful, the video glasses were introduced, and the participant repeated the entire process as
described above. When necessary, the investigator helped the participant with the correct way of working.

* When the participant felt secure to test the Vascoscope on a patient, the complete procedure of cannulation, except for the actual puncturing, was performed.

After completion, each participant is interviewed asking for feedback on the (use of the) Vascoscope. Each phase is discussed. The interview covers various aspects: Usefulness, Ease of use,

Learnability and Training, Acceptability, Demand, Implementation. Also, participants were asked to make suggestions for improvements.

4. Results
a. Participants
In total ten Hemodialysis nurses and two nephrologists working at the Elyse clinics were included. All participants completed the evaluation.
Their experience as health professional varied from: less than a year to 40 years. The average was 14.5 and the median 10.5 years.
The current device in use in al the Elyse centers is the B&D SiteRight prevue.
Eight of the ten nurses use the ultrasound for cannulation sometimes and 2 use it often. The nephrologists do not normally perform cannulations. When using ultrasound 7 of the 10 nurses
perform ultrasound guided cannulation, and three use the ultrasound only before and right after cannulation (ultrasound assisted cannulation)
All 10 nurses have problems with the current ultrasound systems. Six find it difficult to keep the probe in the right place when cannulating, two find that they give too much pressure on the
shunt with the probe, and another two have problems with viewing the image on the screen (far away, not looking simultaneously to screen and cannulation area).

b. Results from interviews after practical evaluation
In general, al users were very enthusiastic about the Vascoscope. The advantage found to be most important, was that both hands are available for cannulation. This is not possible with any
other ultrasound system: you will always need one hand to hold the probe. The participants were also enthusiastic about the video glasses, but it took some time getting used to for most
participants. The responses from the individual interviews were scored by the investigator and this resulted in the outcomes presented in the table below. The overall score was an 8, which is
very high, especially considering that the participants were working with a not perfect prototype.
Also, several suggestions were made for improvements of the system and the individual components. These suggestions may be used for improvements in design and functioning of the
Vascoscope.

4. Conclusion

The participants were very positive about the concept of the Vascoscope and found it easy to use and to learn. The unique features of the Vascoscope, stabilization of the probe to the patient’s
arm, and simultaneous viewing of ultrasound image and cannulation procedure, were highly appreciated and found to be of practical use. Suggestions for further improvements were made.

Interview results Usefulness Ease of use Learnability Acceptability Demand Implementation Average
Nurse: 40 Yrs 3 3 3 3 / 3 3
Nurse:3 Yrs 9 3 3 3 / 3 3

Nurse:3 Yrs 9 9 8 8 8 9 8

Nurse < 1vrs 8 6 8 / 3 8 /
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Average 3 3 3 / 3 3 3
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