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INTRODUCTION This white paper is addressed to OR (operating room) managers and
integrators and hospital management. It describes two tools that are
available to support these individuals as they make strategic investment
decisions concerning a simple and flexible imaging & audio
management solution that would become an integral part of a digital
OR.
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CHAPTER 1

Abstract

Today's OR (operating room) is the economic engine of most hospitals,
accounting for up to 60% of a hospital's revenue and some 35%-40% of its
expenses. Over 60% of the hospital's margin typically comes from surgical
patients. Based on data from DJ Sullivan Healthcare Consulting’s database
of more than 700 ORs, each unoccupied OR suite costs a hospital an
estimated average of $1,000 per hour (including pre- and post-operation
staffing and anesthesiology costs) (Ref.l).

When OR managers use the right information tools and the right technology,
they can quickly and dramatically improve the hospital's bottom line.
Therefore, hospital management should make improving these tools and
technology a priority to achieve tactical, strategic, and economic advantages
that will lead to financial success for the organization.

To drive this initiative and to support hospital and OR managers with the right
decision support tools, Barco has asked hict, a neutral consulting company in
healthcare, to help quantify the benefits of investing in an IP imaging & audio
management solution.

In response, hict has developed 2 tools to facilitate decisions regarding
investing in a simple, flexible and scalable IP imaging & audio management
solution — Barco’s Nexxis™ solution — as an integral part of the digital OR
workflow:

* Strategic model

This first tool is a value-based model that quantifies the impact of strategic
and operational values so that decision-makers can judge the match
between the values of the solution and the values they expect.

Ergonomics, quality, simplicity and flexibility are the unique value points of
the specific Barco Nexxis™ IP solution. Although user-friendliness,
integration, cost optimization, training and expandability are equally
important value points, these can be enhanced or reduced depending on
how the OR integrator implements the Nexxis™ IP solution as part of the
total DIOR (Digital Operating Room) solution. The strategic model also
indicates where OR integrators must focus in order to deliver the
customer’s expected values and provides a framework for the end-
customer to use when comparing the values of similar (integrated)
solutions.

* Economic model

This second tool is a total cost of ownership (TCO) model that presents
decision-makers with the right economic data — based on the real economic
added value of an IP solution versus an AV solution — to support their
decision-making process.

This economic model serves as an investment analysis tool, with the
flexibility to provide economic data (*) per year and per cost factor. It also
aids in understanding and analyzing what the future economic impact on
the TCO will be when expanding the solution within a customizable time
horizon of up to 10 years.

* Direct and indirect costs incurred throughout the life-cycle of an IT asset, including acquisition
and procurement, operations, maintenance and end-of-life management.
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This white paper describes these 2 tools. Interviews, observations and
measurements in the OR, and an interview with an OR integrator, were
conducted to provide input to the creation of these tools. The collected
information was further refined and confirmed in a round table discussion to
perfect the tools.
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CHAPTER 2

Background & objectives

Due to a higher life expectancy, a growing population and an increase in
lifestyle diseases (Ref.ll), the overall demand for surgery is projected to
increase by 47% over the next 10 years. Dealing with this projected increase
will stress current infrastructures, resources and workflows and will require
integrated operating room solutions to increase operational efficiency within
the complex operating theater environment.

At the same time, hospitals are faced with an increasing drive for financial
and patient-oriented effectiveness. The hospital of the future needs to focus
on creating patient value, which is generated by a combination of optimally
trained expert medical staff, the most advanced affordable technology, and
the most effective and efficient processes to achieve the highest quality of
patient care at the most competitive cost.

Optimizing the operating theater environment can enhance surgeon
performance (Ref.lll), which ultimately improves patient outcomes. The
operating theater environment includes: the physical environment (including
elements such as noise and light), human factors (such as ergonomics), and
surgeon-related factors (such as fatigue and stress) — but it also includes the
integration of surgical equipment into the increasingly digital hospital workflow
in order to access existing information as well as to integrate data (such as
medical imaging generated during surgery). Individually, these elements may
not greatly affect surgical outcomes; but in combination, they can exert a
significant influence.

The poor ergonomics of surgical imaging equipment have historically been
one of the major drawbacks of endoscopic surgery (Ref.lV). The use of
retractable arms, monitors and increased audio & visualization possibilities,
including telecommunication, have already improved ergonomics for the
operating team. At the same time, these improvements have introduced
additional challenges for surgeons and hospital administrators by forcing
them to adapt to continuously changing demands on imaging.

To meet these imaging requirements, Barco has developed Nexxis™: a fully
IP-centric solution for audio & image management in the OR and specifically
designed to meet the performance standards and unique medical imaging
requirements in the surgical suite, such as high-quality imaging, ultra-low
latency, and real-time communication. Based on a high-bandwidth IP
platform, Nexxis™ provides a flexible and scalable surgical visualization &
audio environment that increases workflow efficiency and strengthens
collaboration among OR staff.

Delivering patient value

The pressure on suppliers like Barco to remain competitive in the dynamic
hospital environment — and more specifically, in the highly complex and
efficient operating theater environment — demands a focus on delivering
patient value. Therefore, Barco has developed support tools for hospitals
taking investment decisions concerning new technologies for their operating
theaters.

Without an adequate strategic and economic evaluation system that is able to
verify added values among different technologies, it could be very challenging
for an OR integrator or an OR manager or a hospital manager, to make the
right decision concerning investing in the technology with the lower long-term
Total Cost of Ownership (TCO) and the best patient value oriented profile.

Therefore, Barco has collaborated with hict — a vendor-neutral, international
healthcare consultancy company — to define such a strategic and economic
evaluation system for digital operating theaters.
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Benefits of IP versus AV

The goal of this paper is to explain to decision-makers how the key
parameters for digital ORs have been defined and how the analysis of these
parameters has led to a description of the benefits of an IP-based OR
solution versus an AV-based OR solution.

These outcomes have been the input for qualifying added-value drivers in the
strategic model and for accurately quantifying the TCO over a specific time
horizon in the economic model, in the context of an image & audio
management solution as an integral component of a digital operating room
environment.

Both the strategic tool and the TCO model are based on Barco’s values to
allow an ‘apples-to-apples’ comparison among similar technology solutions.

By using these strategic and economic models to help decision-makers
discuss and measure the benefits of the technology investment required for
the Barco Nexxis™ solution, insights can be generated that are valuable for
the implementation of the technology, the economic results of the OR, and
the hospital’s long-term vision.
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CHAPTER 3 Methodology

The qualification of value drivers and the quantification of cost are based on two
complementary components: a strategic value model and an economic (total cost
of ownership - TCO) model:

» TCO assesses costs for IT-based solutions and enables not only the acquisition
cost of a technology but all of the operational costs of its further use and
maintenance to be evaluated;

» However, TCO modeling does not assess risks or how well a particular
technology fits with a hospital's strategic goals, needs or other requirements.
These aspects are covered by the strategic value model, which is based on the
Intel HIT (Health IT) Value model (Ref. V). This HIT model was originally used to
analyze Intel's own IT investment strategies — but with input from clinicians,
hospital IT staff, financial analysts and global healthcare leaders (healthcare
CFOs, CIOs and CMOs) — that approach was refined for use in the hospital
context (Ref. VI).

1.Strategic value model

While technology-based healthcare programs can deliver significant value, that
value may be difficult to measure. Changes in infection rates and surgical errors
can take years to identify, and causes are often difficult to isolate. In the
meantime, health leaders are hampered in their ability to identify and scale
programs that are delivering compelling value and to modify those that are not
working (Ref. ).

To address this problem, Intel has developed the Healthcare IT (HIT)
Assessment Model, which bridges the gap between service delivery on the
ground and long-term health goals. The model helps technology providers align a
hospital's technology investments with its healthcare objectives in order to attain
its health improvement goals. The model also aids program planning by providing
a common language for stakeholders to discuss and agree on intended
outcomes. hict has used this model to discuss and measure the benefits of HIT
investments, with a focus on quantifiable benefits that produce a financial impact.

The model offers an intuitive strategic framework for identifying measurable
changes in healthcare business metrics, which we call ‘value dials’. Value dials
include: quality of care, patient satisfaction, personnel satisfaction, productivity,
revenue enhancement, cost optimization, patient access, and more. The HIT
Assessment Model can help healthcare institutions:

* make more data-driven investment decisions;
» manage HIT-enabled change more effectively;
« evaluate the impact of HIT-based initiatives;

* build support for HIT adoption.

Intel's Business Value Index (BVI) — the outcome of the HIT Assessment Model —
is a composite index of factors that affect the value of an IT investment. The
predetermined set of defining criteria includes:

« the patient’s needs;

* hospital and technical risks;
« strategic fit;

* revenue potential;

« level of investment required;

« the innovation and learning that the investment generates.
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The criteria for each factor are weighted according to the hospital’s strategy and
environment. A change in strategy could lead to a change in how the criteria are
weighted for different factors.

2. Total cost of ownership model

Total cost of ownership (TCO) analysis was used as a guiding framework for
developing an economic model to identify and quantify the TCO of the Nexxis™
IP-centric audio-visual solution (compared to AV in the operating room suite).

TCO analysis is a model developed by the Gartner Group as a consistent,
industry-standard method for systematically accounting for all costs related to an
information technology (IT) investment decision. The model evaluates all costs —
direct and indirect — incurred throughout the life-cycle of an IT asset, including:
acquisition and procurement, operations, maintenance and end-of-life
management.

While comparing the cost of different IT solutions and vendors can appear to be
a simple task, less obvious costs — unrelated to the initial purchase price — can
strongly influence the most cost-effective choice. In fact, the initial procurement
cost is typically only a small part of the total cost of owning and operating most IT
solutions.

Therefore, hict, in collaboration with Barco, created the TCO Nexxis™ calculator,
which accounts for all of the solution’s potential cost factors — both CAPEX
(Capital Expenditures) and operational costs (OPEX) — for a chosen time
horizon.

The identified cost factors are:
« investment cost — CAPEX;
* the investment’s opportunity costs;

« cost for flexibility (the cost for further expansion within the OR and beyond the
OR);

* energy cost associated with the use of the devices under each alternative;
« costs of disruptions due to modifications;

« cost of troubleshooting depending on the complexity of the alternative;

« costs for installation and integration;

« costs for training;

» costs for quality (e.g. costs for internal failure, such as disruption time due to
wrong connections; or costs for external failure, such as liability costs due to
errors);

« cost for maintenance;

* OR turnaround cost.

The TCO Nexxis™ calculator is provided to Barco’s integrators, who work with OR
or hospital managers to complete the input values for the critical parameters of the
model. These parameters — calculated and/or estimated — are the requirements for
performing the calculations and estimating the TCO of the alternatives (IP versus
AV).
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3.The development of the strategic & TCO models

Starting from the goal of approaching potential customers in a more effective
manner by providing strategic and economic data to facilitate their decision-making
process for a scalable surgical visualization (& audio) solution, the value and TCO
model components were built using a 4—phase methodology (Figure 1):

1. Activity analysis

2. Interviews

3. Integrator discussion
4. Round tables

1. Activity analysis

What? | Surgery process workflow steps identification & measurements of the activities by key stakeholders
Who? |3 OR rooms, 3 different types of surgeries
Where? | In a general hospital in Belgium

2. Interviews

What? |1 hour interviews to discuss advantages, use cases, savings, concemns, ...
Who? Surgeons, OR nurses, biomedical engineers/IT and clinicians
Where? | 3 hospitals in Belgium: 1 university hospital, 2 general hospitals

3. Integrator discussion

What? |3 hour interviews about the business cycle process in the context of the Barco Nexxis™ solution
Who? |1 system integrator, selling, installing & supporting audio-visual customized total solutions
Where? | Based in the Netherlands

4. Round tables

What? | Validation of the interview outcomes
Who? Surgeons, OR nurses, biomedical engineers/IT and clinicians
Where? | Working at Flemish and Brussels hospitals

(

\

|<

Deliverables

TCO calculator

Strategic value model

White paper

Figure 1. 4-phase methodology breakdown
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3.1. Activity analysis

The goals of this first phase are to identify and quantify the solution’s strategic and
economic valuations by means of observations and data collection. Activity
analysis entails collecting data in two areas:

« processes: define all the processes related to the OR imaging & audio
management initiative;

« output: define all the relevant management output that can be impacted, such as
productivity, capacity, quality, throughput, direct costs and time.

This approach allows the solution’s potential benefits to be matched against the
management performance indicators used by the hospital’'s management and the
targeted OR stakeholders. This is then used as input for the strategic & TCO
models.

Activity analyses were performed in 3 different types of surgeries in 1 Belgian
(Flemish) general hospital.

3.2. Interviews

Semi-structured interviews were conducted in 3 types of hospitals in Flanders:
* Gasthuisberg, UZ Leuven (university hospital with 1894 beds)

* AZ Sint-Jan, Bruges (general hospital with 1100 beds)

» AZ Imelda, Bonheiden (general hospital with 502 beds)

Semi-structured interviews have a framework of themes to be explored while
providing certain flexibility — that is, new questions can be brought up during the
interview as a reaction to what the interviewee says.

During the interviews, some quantitative estimates were also collected to complete
the economic analysis with quantifiable operational value points.

The results of the activity analysis were validated (confirmed or rejected and
discussed in more detail) by a larger number of stakeholders including: surgeons,
OR nurses, anesthesiologists, biomedical and/or IT engineers, and other clinicians
(such as a pathologist).

3.3. Integrator discussion

Because an audio-visual solution like Nexxis™ is always part of a bigger concept —
the DIOR (digital Operating Room) — the integrator that will install and support the
solution is a key stakeholder for the value quantification models.

hict met with a system integrator of audio-visual customized total solutions in the
Netherlands to collect the integrator’s view (as Barco’s ‘first customer’) in order to
provide more qualitative input for the strategic tool and to collect his perception of
the advantages for his end-customers. This enabled hict to evaluate whether the
values that the end-customers discussed in the interviews differ from the
integrator’s perception of his end-customers’ defined values.

3.4. Round tables

A round table discussion encourages each person at the table to contribute in a
collaborative environment.

Relationship and dialogue are fundamental to the round table process — first
between ‘local’ partners (the stakeholders in the surgery process), and then
between local partners and the challenging partner.

BARCE®
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The round table discussions were based on carefully prepared questions using the
information collected during the previous phases. As a result of this preparation,
there was a genuine exchange of information, analysis and reflection, leading to
mutual understanding, identification of common concerns, and formulation of
conclusions.

hict moderated three round table discussions:
- Round table 1: surgeons/anesthesiologists

- Round table 2: nurses

- Round table 3: biomedical/IT engineers

The conclusions of each round table were presented and discussed in a panel
discussion and then used as input for the strategic qualitative analysis.

BARCE®
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CHAPTER 4 Results

1. Qualitative evaluation: strategic value model

Figure 2 shows the value dials (measurable changes in healthcare business
metrics) that were defined during the observations and interviews. These
value dials were given an impact score (low effect, medium effect, high effect)
during the round table discussions. The shorter the line, the lower the effect;
the longer the line, the more effect the value dial has.

BARCE®
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Healthcare

BV factors that affect the value ~ Medium High
i Comments
business values effect

Patient safety

of an IT investment = value dials effect

i1 Reduced surgical errars or accidents during a
surgery

Quality of care

(2) Higher quality of the surgeny

In the context of
traceability,
reproducibility or in
case of perfusionist;
Image quality = sine
qua non

Cuality of care

i-] Lower infection rate

Quality of care

(3) Less training

IMainly for biomedical
engineers

Quality of care

i4] Improved user fiendliness

Depends on the
integrator

Patient valume /
Quality of care

(5) Reduced length of stay

Mot applicable

switching ORs or for future expansion

Productivity iG) Ergonomics
(-} Reduced numbxer of steps to recored and save / .CIZII"III'IECTIDI"I. ¥ Saving
. T _info in medical file is
Productivity store a surgery so that this time can be spent doing .
key, but this is not part
other valuable tasks .
of Nexxis yet
i¥| Easier communication between ORs and Surnean-azsistant ar
Praductivity between OR and the rest of the hospital ar the g S
. . surgean-clinician
family physician
Will always stay
Productivity (8) Less dependent on the support of biomedican depe_nd:ant (e.g.
engineers cabling), though less
than before
Productiity (%) Less work for kiomedical engineers when

Patient access

(-} Increazed number of sugeries per day as
a consequence of higher personnel productivity

Limited effect, even
though lower turnover
time could be achieved

Higher revenue

i-] Increased revenue due to increased number of
surgeries

Personnel
satisfaction

(10) Higher personnel satisfaction {awareness &
miotivation,
improved collaboration)

IMainly for nurses, only
if user friendly. which
depends on the
integrator

Cost optimization

i11) Reduced administrative time & costs
as a consequence of the P solution

Cost optimization

(12) Reduced infrastructure costs as
a consequence of the IP salution

PC outside OR, less
cabling, fewer
connectors, echo
cancelling, less space,
cooling (power)

Strategic fit
innovation

i-] Innovative salution leading to increased prestige
far the hospital and increased surgeon retention

Figure 2. BVIT values scores
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In Figure 2, the value dials with the highest effects when installing an IP
image & audio management solution as part of a Digital OR are:

. ergonomics;
. productivity of biomedical engineers;
. OR personnel satisfaction;

. strategic fit and innovation, leading to better prestige for the hospital and
retention of surgeons.

Though user-friendliness and cost optimization also score high, these value
dials depend on how skillfully the OR integrator integrates the total Digital OR
solution.

Ease-of-use and efficiency are particular ‘must haves’ for the circulating
nurses; they are the critical success factors to be evaluated at the
acceptance of the solution implementation.

Quality & Communication have significant value scores as well. Quality is
mentioned as a prerequisite: surgeons want the highest image quality
possible, with no latency.

The extent of the communication value effect will depend on the integrated
solution and the use cases implemented.

In the strategic value model that hict developed (see the results in Figures 3
& 4), the weights given to all of these value dials are based on the effect
scores of Figure 2 as a result of the interviews and round table discussions.
The model visualizes the relative impact of each parameter domain group
(healthcare business values).

1. Reduced surgical errors
1

0.9

0.8

0.7

0.6

Increased prestige 2. Higher quality of the surgery

12. Reduced infrastructure costs Lower infection rate

11. Reduced administrative time 3. Less training

10. Higher personnel satisfaction 4. Improved user friendliness

Increased revenue 5. Reduced length of stay

Increased number of surgeries per day 6. Ergonomics

9. Less work for biomedical engineers Reduced number of steps to record

for switching/future expansion and save/store a surgery
8. Less dependent on support of

. R . 7. Easier communication
biomedical engineers

Figure 3: % impact of value dials
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Strategic fit

Cost optimization (11,12)

Patient safety (1)
1

0.9
0.8 )
07 Quality of care (2,3,4)
0.6
0.5

04

Personnel satisfaction (10)

o / Productivity (5,6,7,8,9)

Patient access

Higher revenue

Figure 4: Relative impact of the healthcare business value groups

In the following paragraphs, we briefly explain the value dials described in
Figure 3 for the various stakeholders. Use cases are included as examples in
the value point descriptions.

Benefits for the patient (value points (1); (2); (5) & (10) in Figure 3)

. The patient receives higher quality of care in the sense that:

o

Recorded surgeries provide a traceable & reproducible
record (2)

Images projected on the monitors in the OR are
compression-free images; they are displayed with near-
zero latency for perfect hand-eye coordination (2)

Communication among OR staff in the OR (surgeons,
anesthesiologists, nurses) is improved: collaboration &
communication improvements possibly lead indirectly to
better quality (2) — (10)

[0 Example 1: The perfusionist has a better view on
what happens during the surgery when he/she has
a camera in the lamp and doesn’t have to look over
the surgeon’s shoulder.

[0 Example 2: The surgeon can check some specific
values on his monitor, e.g. blood pressure
(displayed at the bottom of the screen).

[0 Example 3: Nurses can follow the surgery, as well
as other types of images, on the monitors.

The physician has a complete medical record (including
recorded scenes of the surgery) that can be discussed
with the patient after the surgery. (2)

Depending on the level of integration between the
hospital and OR information systems, manual input of
patient data is reduced, leading to fewer errors. (1)

BARCE®
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The reduced length of stay parameter will only appear when there is a
way to use the recorded surgeries to find out what might have gone
wrong during complications. This does not happen often, hence the low
effect indicated in Figure 2. (5)

In addition, the patient will benefit ‘indirectly’ from all of the other
benefits listed below.

Benefits for the OR staff (value points (4) ;(6);(7);(8);(9) & (10) in Figure 3)

The ergonomics are improved (reduced neck pain) by displaying all
relevant images (overview of radiology images needed as information
during the surgery) in the surgeon’s working area. (6)

The aforementioned examples of the perfusionist and the
anesthesiologist are also examples of better ergonomics. How well
items such as temperature presets, lights presets, and bed height
presets are integrated in 1 user interface can improve the ergonomics
even more. (6)

Access to images is improved, which improves collaboration in the OR
team as well as inter-OR communication (7):

o When they need some assistance or information, assistants can talk
to the senior surgeon when he/she is working in another operating
room.

o One surgeon can observe the operating room of another surgeon to
discuss / advise when required.

Switching between ORs is easier and more effective due to 1 type of
cabling; 1 connector saves time in setting up an OR ‘on the fly’ (8).

Direct detection and recognition of new equipment in the OR leads to
less OR downtime (8).

There are indications that turnover time is reduced when a camera films
the OR environment: the nurses know that the surgeon can supervise
OR staff remotely as they prepare the OR for the next patient (including
cleaning).

A user-friendly interface is a key factor in nurse productivity and in the
number of steps in the workflow, as well as in administrative work. This
is managed by the OR integrator — so, if it is well implemented by the
integrator, it has a high effect. (4)

Benefits for the biomedical engineering department (value points (3) ;( 8)
;(11) & (12) in Figure 3)

The biomedical engineers will feel the benefits of the new IP image
management solution in the sense that:

The installation & configuration of the system is relatively
straightforward; and, once implemented, expanding or repairing takes
less time than for comparable AV solutions. (8)

Because there is one, well-marked type of cable to every connection
point in the OR, it will be easier for OR nurses to work with the solution
and thus biomedical engineers will be disturbed less often (8).

The user interface shows the equipment that is ‘live’ and does not show
the unavailable equipment (e.g. due to a broken cable or a defect), so
the OR nurses immediately know if there are issues with certain
equipment that do require the biomedical engineers’ help — which limits
the biomedical engineers’ interventions.

BARCE®
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. Training for biomedical engineers is reduced, because there is less
equipment to be installed and configured, and because configuration is
more user-friendly.(3)

. Adding or switching surgery equipment is very easy, because the
system recognizes the connected modality and it can start displaying
images or producing audio immediately, without a lot of configuration
work. This means that biomedical engineers do not need to support
equipment switches, because the work can be done by the circulating
nurse. In the case of adding equipment, new equipment can be set up in
the Nexxis™ audio-video management solution quite rapidly. (11)

. The Service Level Agreement contract can be quite simple, because of
the limited number of components to be serviced. (11)

. Cost optimization is achieved because (12):

o Only 1 type of cable, a few encoders, 1 decoder and 1 switch are
required (which also makes spare parts management easier and
cheaper)

0 Less space is needed for the installation (no 19 inch rack)
0 Less cooling is needed, which simplifies the installation

o The PCs can be managed from outside the OR without a KVM
switch, which can reduce the cost of the PCs for the OR (OR-
qualified PCs, which are 4 times more expensive, are not needed),
as well as the possible cost for the KVM switch(es).

. The only possible increase (instead of decrease) in costs with the Barco
Nexxis™ solution is the need for a 10Gbit dedicated network, fiber
cabling, and the storage for the recorded surgeries.

Benefits for other physicians

The main benefit for the other physicians is the availability of the surgery
information, including the recorded surgery (complete or partial), in the
medical file. (2)

There can also be improved communication between the surgeons and other
physicians who can view the surgery in the OR remotely at their desk or
during a symposium. But this depends on the availability of a video
conferencing or streaming option as part of the total DiOR solution.

Benefits for the hospital

All of the above benefits will help the hospital increase its prestige and the
retention of its surgeons.

The values of the strategic model have been the input for the TCO model —
that is, operational values (like disruption, training, cost of errors, etc.) have
been added as indirect cost elements in addition to the direct costs of the
solution.
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2. Quantitative evaluation: TCO model

This section describes how to use the TCO model and how its outputs should
be interpreted.

2.1. Check and update critical parameters (hospital & integrator)

Figures 5 and 6 illustrate the input parameters included in the TCO model.

Figure 5 lists the hospital-specific parameters (working environment,
personnel, salaries, energy cost) to be completed. Though the model is
populated with default values, it is up to the integrator and the hospital to
update the input parameters according to their specific situation: e.g. the
number of biomedical engineers, as well as the budgets or the hours of OR
usage per day, can differ between small, medium and large hospitals.
Modifying these parameters allows the integrator and the hospital to tailor the
TCO calculator setting to a specific hospital setting.

Hospital input parameters
Employee salary rates

Working days per year for personnel
OR uptime per year (days)

Working hours per day (nurse) 8
OR usage per day (hours) 12
Average price surgery (€) € 500.00
Average time surgery (minutes) 90
Hourly cost Biomed (€) € 30.00
Hourly cost IT personnel (€) € 25.00
Hourly cost integrator on-site pp (€) € 125.00
Annual department budget (€) € 10,000,000.00
FTE nurses

Number of Biomeds responsible for the OR infrastructure
Number of IT people responsible for the OR infrastructure
Capacity Cost Rate per minute in the OR suite (€/min)
Energy consumption cost

Cost Kwh (€)

Figure 5. Specific hospital input parameters

Figure 6 illustrates the parameters to be completed by the integrator, which
include: activity time estimations in minutes for modifications, troubleshooting,
installation and integration, training and disruption, as well as operational
error costs in minutes or €, and the cost for maintenance and connection
times.

Integrator input parameters

OR Modification = addition of support for 1 new device integrated in the OR

Average modification time under AV in minutes 90
Average modification time under IP in minutes 10
Number modifications per year with new devices in each OR 1
Number of integrator's personnel on-site to implement and validate modification 2
Troubleshooting

Average trouble shooting time per biomed device per year in minutes for AV (estimated) 60
Average trouble shooting time per IT device for AV per year in minutes (estimated) 60
Average trouble shooting time per biomed device for IP per year in minutes (estimated) 40
Average trouble shooting time per IT device for IP per year in minutes (estimated) 40
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Installation and validation

Number of integrator's personnel involved in integration and validation 2
Average time for 1 person per device needed for on-site installation, integration and validation 60
Average time for 1 person per cable needed for on-site installation, integration and validation 40
Training

Direct cost (€) for special training as preventive cost under AV (€) € 2,000.00
Direct cost (€) for special training as preventive cost under IP (€) € 2,000.00
Average training time per person for medical staff to learn to work with a video distribution device in the OR (min) 10
Average training time for technical staff to learn to work with an IP device (min) 120
Average training time for technical staff to learn to work with an AV device (min) 120
Operational errors ~ complexity

Average device outage time in case of failure (min) (e.g. time to replace with other device, time to solve problem,...) 20
Disruption time due to wrong connections under AV (min) 100

Disruption time due to wrong connections under IP (min) 5
Cost for liabilities in case an error would lead to injury (€) 100000
Maintenance cost ~ service contract of integrator

Yearly maintenance cost per OR according to SLA with hospital for AV
Yearly maintenance cost per OR according to SLA with hospital for IP
Connection time per mobile medical device

Time to connect mobile medical device to AV Digital OR (min)

Time to connect mobile medical device to IP Digital OR (min)

Figure 6. Specific integrator input parameters

Once the critical parameters have been checked and updated, the OR set-up
must be completed to have the model automatically calculate the potential
cost factors of the IP and AV alternatives and compare these cost factors
over a customizable time horizon of 1 to 10 years.

2.2. Complete the OR-set-up

To help hospital management decide between buying an IP or an AV
solution, the TCO model calculates its outcomes based on the current OR
parameters and any plans for future expansion, updates or maintenance.

Figures 7, 14 and 20 show the OR set-up input parameters for the 3
scenarios, and Figures 9, 10, 11, 12, 15, 16, 17, 18, 21, 22, 23 and 24 show
the summarized outcomes for the 3 different scenarios. These calculations
are based on an example that compares the Nexxis™ solution with a dummy
AV solution — the values included below are for illustrative purposes only.

The 3 scenarios are:

1. A department with 5 small OR rooms (similar in type): 3 monitors, 6
sources (2 DVI, 2 SDI, 2 VGA), no audio, no communication between ORs or
streaming outside the operating theatre. The department is planning to add 3
digital ORs in the future.

2. A department with 10 medium OR rooms (2 types): 4 monitors, 8
sources, audio, sharing between OR rooms, and streaming from the
operating theatre towards the hospital. The expansion plan is: 4 extra OR
rooms in 3 years.

3. A department with 15 OR rooms (mix of a few small, a few medium, and
a few large hybrid ORs with 5 monitors per OR, 10 sources, audio,
streaming). Expansion: 5 extra ORs (2 small, 2 medium, 1 large) in 3 years.

Figure 7 shows the input parameters for scenario 1.
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OR Setup input-data scenario SMALL

Initial setup Later expansion

OR definition 1 | Qty Total Number of ORs according to def.1 | 5| 5
Nbr of DVI sources 2
Nbr of VGA sources 2 % sources of same type co-located (on same encoder)
Nbr of S-Video sources 0 Nbr of displays co-located (on same decoder)
Nbr of Composite sources 0 RS-232 ctrl of display?
Nbr of SDI sources 2 Nbr of Mobile medical devices
Nbr of DP sources 0] Nbr of sources to be shared between ORs simultaneously
Nbr of displays in OR 3 Nbr of sources to be shared outside OR simultaneously
Nbr of control displays 1 Live preview at control display? (not implemented)
Nbr of audio sources 0] Spare ports provisioning (future safe)
Nbr of audio destinations 0] Kw capability
Conference room definition [Number of conference rooms -
Max. nbr of video sources 4
Max. nbr of audio sources 2
Remote control (mouse ptr)? yes
auditorium definition [Number of auditoria -
Max. nbr of video sources 4
Max. nbr of audio sources 2
Remote control (mouse ptr)? yes

Figure 7. OR input parameters for scenario 1

Once the input parameters have been completed, the outcomes for the TCO
calculation — comparing IP with AV for this specific scenario 1 — are
automatically calculated. The analysis of the outcomes, which can help you
decide between IP or AV, is described in the following paragraph.

2.3. Automatic calculation of outcomes and analysis

Before starting the analysis of the outcomes of the TCO calculation, the
preconditions of the calculation must be checked, and updated as necessary.
The precondition parameters are at the top of the Outputs results sheet of the
calculator and allow to specify following parameters:

TCO timeframe: 1 — 10 years

The TCO timeframe can be set to a value ranging from 1 to 10 years.
For the scenarios we describe in this paper, we have set the TCO
timeframe to 5 years, which is a reasonable timeframe for the
hospitals that were interviewed.

OR department expansion after x years in case of IP and AV

The years after that expansion will take place can be set from 1 to 9
years — this is set to 3 years in the described scenarios.

AV architecture deployed : standardized or mixed

The AV architecture can be a “standardized on DVI” or a “mixed
cabling” architecture. These two types of architecture are illustrated
at the end of this paper in Figures 26 & 27. For the scenarios
described, the “standardized on DVI" architecture has been chosen.

Parameter for individual cost evolution tracking

The last precondition parameter is used to specify which calculation
of the cost evolution per year must be displayed. In the case of
scenario 1, we selected training.

The outcomes of the calculation for the “small” scenario 1 can be
summarized as follows:
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Figure 9 illustrates that, for a time period of 5 years, the total cost for an IP
solution in a small department scenario is higher than an AV solution,
although the costs for disruption, troubleshooting, and maintenance are
higher for an AV solution.

The figure shows the cost for poor quality and the cost for OR turnaround
time having minimal benefits in the total solution costs. Typically, these costs
are hard to measure and quantify; however, if a high liability cost would be
charged to the hospital as a consequence of a surgical error, it would be
important to show the benefit of the image management solution in being
able to trace every potential error via the recorded surgery. To properly
interpret costs for OR turnaround, one would need to identify the exact
reasons for the potential decrease in turnaround cost in order to verify
whether the decrease is really linked to the installation of the IP solution.

TCO cost breakdown

350,000€
& Cost for OR turnaround
300,000€ m Cost for maintenance (SLA)
s Cost for poor quality (errors)
250,000€
Cost for training
200,000€ m Cost trouble shooting
[=]
o < Modification disruption costs

150,000 €

M Energy cost

# Cost installation & integration

100,000€

Opportunity cost intrest

50,000€

# Expansion investment cost

W Initial Investment cost

0€

TCO IP(5years) TCO AV (5
years)

Figure 9. TCO cost breakdown outcome for scenario 1 (5y)

Figure 10 illustrates modeling the incremental cost growth on an annual
basis. In this particular scenario 1, the IP solution cost will be higher than the
cost of an AV solution even after the 3-year expansion, but reaches a break-
even at 5years and becomes profitable from then onwards.
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Cost comparison per year Incremental price evolution IP vs AV

350,000€
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300,000€ /,
250,000€

& 200,000€ /

80,000€
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8 150,000€ ——
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100,000€

50,000€

0€

Year Years

Figure 10. Incremental cost growth for scenario 1 - Figure 11. Cost growth per year for scenario 1

Figure 11 indicates that, while costs during the first year (related to
investment, opportunity cost, installation & integration of the solution) and the
expansion year may be higher, the annual costs of the IP solution in this
scenario are lower than those of an AV solution in the years that follow the
installation and the expansion. This is mainly due to lower costs for energy,
troubleshooting and disruption, maintenance, and training.

Finally, the calculator is able to forecast a cost overview per specific cost
parameter for the IP and AV solutions. Figure 12, for example, shows that, for
the “training” parameter, an IP solution requires less training for the
biomedical engineers: there is less hardware to become familiar with, and the
installation is much less complicated than that for an AV solution. The extra
training cost forecast at expansion is for refreshing knowledge and for
explaining the enhanced solution functionalities compared to those at the
initial installation.

Cost evolution per subitem

16,000€

14,000€ +—

12,000€ +— H

10,000€ +—— —
g 8,000€ | + —O—\P.Co.st for
] training

6,000€ | AV Cost for

training
4,000€ |
2,000€ \
0€ T T T O N T T T T aul

1 2 3 4 5 6 7 8 9 10
Year

Figure 12. Cost per year for a specific cost factor (training in this example)
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Medium scenario

Hospital input parameters
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2.4. Comparing the “5 ORs” scenario to the “10 medium ORs including audio

& streaming” scenario

Integrator input parameters

Employee salary rates OR Modification = addition of support for 1 new device integrated in the OR
Working days per year for personnel Average modification time under AV in minutes 90
OR uptime per year (days) Awerage modification time under IP in minutes 10
Working hours per day (nurse) Number modifications per year with new devices in each OR 1
OR usage per day (hours) Number of integrator's personnel on-site to implement and validate modification 2
Avwerage price surgery (€) Troubleshooting
Average time surgery (minutes) Average trouble shooting time per biomed device per year in minutes for AV (estimated) 60
Hourly cost Biomed (€) Avwerage trouble shooting time per IT device for AV per year in minutes (estimated) 60
Hourly cost IT personnel (€) Average trouble shooting time per biomed device for IP per year in minutes (estimated) 40
Hourly cost integrator on-site pp (€) Awerage trouble shooting time per IT device for IP per year in minutes (estimated) 40
Annual department budget (€) Installation and validation
FTE nurses Number of integrator's personnel involved in integration and validation 2
Number of Biomeds responsible for the OR infrastructure Avwerage time for 1 person per device needed for on-site installation, integration and validation 60
Number of IT people responsible for the OR infrastructure Average time for 1 person per cable needed for on-site installation, integration and validation 40
Capacity Cost Rate per minute in the OR suite (€/min) Training
Energy consumption cost Direct cost (€) for special training as preventive cost under AV (€) 2000
Cost Kwh (€) Direct cost (€) for special training as preventive cost under IP (€) 2000
Awerage training time per person for medical staff to learn to work with a video distribution device in the OR (min) 10
Average training time for technical staff to learn to work with an IP device (min) 120
Awerage training time for technical staff to learn to work with an AV device (min) 120
Operational errors ~ complexity
Awerage device outage time in case of failure (min) (e.g. time to replace with other device, time to solve problem,...) 20
Disruption time due to wrong connections under AV (min) 100
Disruption time due to wrong connections under IP (min) 5
Cost for liabilities in case an error would lead to injury (€) 100000
Maintenance cost ~ service contract of integrator
Yearly maintenance cost per OR according to SLA with hospital for AV 300
Yearly maintenance cost per OR according to SLA with hospital for IP 200
Connection time per mobile medical device
Time to connect mobile medical device to AV Digital OR (min) 0.40
Time to connect mobile medical device to IP Digital OR (min) 0.30

Figure 13. Critical input parameters scenario 2.

In comparison to the critical input parameters for scenario 1, only the
numbers of nurses, biomedical engineers, and IT people have changed for
scenario 2, as shown in Figure 13:
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OR Setup input-data Medium scenario

OR definition 1

Nbr of DVI sources

Nbr of VGA sources

Nbr of S-Video sources
Nbr of Composite sources
Nbr of SDI sources

Nbr of DP sources

Nbr of displays in OR
Nbr of control displays
Nbr of audio sources

Nbr of audio destinations

Qty Total

P NEFEANNOONN

OR definition 2

Nbr of DVI sources

Nbr of VGA sources

Nbr of S-Video sources
Nbr of Composite sources
Nbr of SDI sources

Nbr of DP sources

Nbr of displays in OR
Nbr of control displays
Nbr of audio sources

Nbr of audio destinations

P NREPAEFPWORNN

Conference room definition
Max. nbr of video sources
Max. nbr of audio sources
Remote control (mouse ptr)?
Auditorium definition

Max. nbr of video sources
Max. nbr of audio sources
Remote control (mouse ptr)?

4
2

yes
]
4

2

yes

Number of ORs according to def.1

Initial setup Later expansion
2

% sources of same type co-located (on same encoder)

Nbr of displays co-located (on same decoder)

RS-232 ctrl of display?

Nbr of Mobile medical devices

Nbr of sources to be shared between ORs simultaneousl

Nbr of sources to be shared outside OR simultaneously

Live preview at control display? (not implemented)

Spare ports provisioning (future safe)

Kw capability

Number of ORs according to def.2

5 2

% sources of same type co-located (on same encoder)

Nbr of displays co-located (on same decoder)

RS-232 ctrl of display?

Nbr of Mobile medical devices

Nbr of sources to be shared between ORs simultaneousl

Nbr of sources to be shared outside OR simultaneously

Spare ports provisioning (future safe)

Kw capability

Initial setup Later expansion

[Number of conference rooms

1 0

[Number of auditoria

Figure 14. OR set-up input parameters for scenario 2

The OR set-up parameters for this scenario are listed in Figure 14: there are
2 types of ORs (5 of each type), 1 conference room and 1 auditorium. 3 years
after the installation, 4 ORs will be added.

The outcomes of the automatic calculations for scenario 2, with the same
preconditions as for scenario 1, are displayed in Figures 15, 16, 17 and 18:

TCO cost breakdown

1,400,000 €

1,200,000€ -

1,000,000€ -

R00,000€
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400,000€

200,000€ -

o€ -

1CO 111 (20
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Figure 15.

1C0 AV (10
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& Cost tor OR turnaround

m Cast far maint=nance (S1A)
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Cost for training

m Cost trouble shooting
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W Enargy cost

% Cost installation & intc3gration

B Opportunity cost intrest

# Expanslon Investment cost

mInitial Investmant cost

TCO cost breakdown for scenario 2 (5y) -

1,400,000 €

1,200,000€

1,000,000 €

800,000€

Cost (EUR)

600,000 €

400,000€

200,000€

0€

Incremental price evolution IP vs AV

——ip
AV

1 2 3 4 5 6
Years

Figure 16. Incremental cost growth per year for scenario 2
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600,000 €
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400,000€

21200,000¢
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200,000€
100,000€
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Cost comparison per year Cost evolution per subitem
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14,000 €
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—e— 1P Cost trouble
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Figure 17. Cost growth per year for scenario 2 - Figure 18. Cost per year for a specific cost factor

Compared to scenario 1 (with only 5 ORs of the same type and no audio or
streaming), it is shown here that scenario 2 — with 5 x 2 types of ORs, a
conference room and an auditorium — starts from a more complex situation
from an AV point of view, which also requires more hardware and installation
and training costs. As a consequence, the total cost of ownership is less for
the IP solution: although investment cost is still higher, practically all other
costs become comparable to, or lower than, the AV solution costs. The costs
for energy, modification, disruption, and training are the major positive
influencers for choosing the IP solution.

Scenario 2 also shows that, because of the complexity and additional
installation time required for an AV solution, the cost for expanding an AV
installation will be higher than for expanding an IP installation, because a lot
of the preparation work for an IP expansion has already been done and the
expansion can run much more quickly.

2.5. The “10 medium ORSs” scenario compared to the “15 mixed small,
medium & large ORSs” scenario, both including audio & streaming.
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Large scenario

Hospital input parameters

Employee salary rates

Working days per year for personnel

OR uptime per year (days)

Working hours per day (nurse)

OR usage per day (hours)

Awerage price surgery (€)

Average time surgery (minutes)

Hourly cost Biomed (€)

Hourly cost IT personnel (€)

Hourly cost integrator on-site pp (€)

Annual department budget (€)

FTE nurses

Number of Biomeds responsible for the OR infrastructure

Number of IT people responsible for the OR infrastructure

Capacity Cost Rate per minute in the OR suite (€/min)

Energy consumption cost

Cost Kwh (€)

Integrator input parameters

Figure 19. Critical input parameters for scenario 3

For the critical input parameters, only the number of nurses, biomedical
engineers, and IT people have changed, as shown in Figure 19. The OR set-
up parameters for this scenario 3 are listed in Figure 20: there are 3 types of
ORs (5 of each type),

1 conference room and 1 auditorium, so this configuration is the most
complex of the 3 scenarios. 3 years after the installation, the set-up will be
expanded by 5 ORs.
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OR Modification = addition of support for 1 new device integrated in the OR

Average modification time under AV in minutes 90
Average modification time under IP in minutes 10
Number modifications per year with new devices in each OR 1
Number of integrator's personnel on-site to implement and validate modification 2
Troubleshooting

Average trouble shooting time per biomed device per year in minutes for AV (estimated) 60
Average trouble shooting time per IT device for AV per year in minutes (estimated) 60
Average trouble shooting time per biomed device for IP per year in minutes (estimated) 40
Avwerage trouble shooting time per IT device for IP per year in minutes (estimated) 40
Installation and validation

Number of integrator's personnel involved in integration and validation 2
Avwerage time for 1 person per device needed for on-site installation, integration and validation 60
Average time for 1 person per cable needed for on-site installation, integration and validation 40
Training

Direct cost (€) for special training as preventive cost under AV (€) € 2,000.00
Direct cost (€) for special training as preventive cost under IP (€) € 2,000.00
Average training time per person for medical staff to learn to work with a video distribution device in the OR (min) 10
Average training time for technical staff to learn to work with an IP device (min) 120
Awerage training time for technical staff to learn to work with an AV device (min) 120
Operational errors ~ complexity

Average device outage time in case of failure (min) (e.g. time to replace with other device, time to solve problem,...) 20
Disruption time due to wrong connections under AV (min) 100
Disruption time due to wrong connections under IP (min) 5
Cost for liabilities in case an error would lead to injury (€) 100000
Maintenance cost ~ service contract of integrator

Yearly maintenance cost per OR according to SLA with hospital for AV 300
Yearly maintenance cost per OR according to SLA with hospital for IP 200
Connection time per mobile medical device

Time to connect mobile medical device to AV Digital OR (min) 0.40
Time to connect mobile medical device to IP Digital OR (min) 0.30
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OR Setup input-data - scenario LARGE

OR definition 1
Nbr of DVI sources

Qty Total

Nbr of VGA sources

Nbr of S-Video sources

Nbr of Composite sources

Nbr of SDI sources

Nbr of DP sources

Nbr of displays in OR

Nbr of control displays

Nbr of audio sources

Nbr of audio destinations

P N P A N N O O N N

OR definition 2
Nbr of DVI sources

Nbr of VGA sources

Nbr of S-Video sources

Nbr of Composite sources

Nbr of SDI sources

Nbr of DP sources

Nbr of displays in OR

Nbr of control displays

Nbr of audio sources

Nbr of audio destinations

2
2
1
(0]
3
1
4
1
2
1

Initial setup Later expansion

Number of ORs according to def.1 5 2

% sources of same type co-located (on same encoder)

Nbr of displays co-located (on same decoder)

RS-232 ctrl of display?

Nbr of Mobile medical devices

Nbr of sources to be shared between ORs simultaneously

Nbr of sources to be shared outside OR simultaneously

Live preview at control display? (not implemented)

Spare ports provisioning (future safe)

KW capability

Initial setup Later expansion
5 2

Number of ORs according to def.2

% sources of same type co-located (on same encoder)

Nbr of displays co-located (on same decoder)

RS-232 ctrl of display?

Nbr of Mobile medical devices

Nbr of sources to be shared between ORs simultaneously

Nbr of sources to be shared outside OR simultaneously

Live preview at control display? (not implemented)

Spare ports provisioning (future safe)

Kw capability

Initial setup Later expansion

OR definition 3 Number of ORs according to def.3 S 1
Nbr of DVI sources 2
Nbr of VGA sources 2 % sources of same type co-located (on same encoder)
Nbr of S-Video sources 0 Nbr of displays co-located (on same decoder)
Nbr of Composite sources 2 RS-232 ctrl of display?
Nbr of SDI sources 1 Nbr of Mobile medical devices
Nbr of DP sources 4 Nbr of sources to be shared between ORs simultaneously
Nbr of displays in OR 0 Nbr of sources to be shared outside OR simultaneously
Nbr of control displays 0 Live preview at control display? (not implemented)
Nbr of audio sources 0 Spare ports provisioning (future safe)
Nbr of audio destinations 0 KW capability
Initial setup Later expansion
Conference room definition Number of conference rooms 1 0

Max. nbr of video sources

Max. nbr of audio sources

Remote control (mouse ptr)?

Auditorium definition

Max. nbr of video sources

Max. nbr of audio sources

Remote control (mouse ptr)?

yes

Number of auditoria

Figure 20. OR set-up parameters for scenario 3

The outcomes of the automatic calculations for scenario 3 — with the same
preconditions as for scenarios 1 and 2 — are displayed in Figures 21, 22, 23

and 24:
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Figure 21. TCO breakdown for scenario (5y) - Figure 22. Incremental cost growth per year for scen. 3
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Figure 23. Cost per year for scenario 3 - Figure 24. Cost per year for a specific cost factor

Comparing the large scenario — with even more complexity in the types of OR
and the biggest scale of OR rooms — to scenarios 2 and 3, Figure 21 shows
that the investment/opportunity cost and the installation/integration cost are at
the same level for IP and AV; while the costs for energy, disruption and
modification, as well as for training and maintenance, are noticeably higher
for AV.

The incremental cost growths per year in Figure 22 are comparable during
the first 3 years (the cost growth for AV is a little higher than that for IP) — but,
after expansion, the cost growth for the AV solution increases substantially.

Figure 24 gives the detail of the installation and integration costs in the large
scenario: the AV cost is a little higher than the IP cost, but the difference is
small.

2.6. Conclusion TCO calculator

The results of the 3 scenarios clearly illustrate the benefit of the TCO
modeling in supporting the decision-making process in a way that is
structured and easy to understand and interpret. The calculator can be used
to model the effects of individual changes to hospital, integrator, or OR set-up
parameters.
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For smaller, simple installations, IP is not a clear-cut choice from a total cost
of ownership point of view — so strategic interests and the added value of
choosing the more future-proof approach become more important.

The larger and more complex the installation becomes — especially when
adding audio, sharing between ORs, and streaming outside the OR — there is
no doubt that IP will be more beneficial: from a cost point of view, but also
from maintenance, strategy and future-proofing considerations.

Limitations and future work

Since the Barco solution is part of the bigger DIOR solution, the TCO of the
total DIOR solution is what the end customer will want to see analyzed. The
Barco calculator can be used to prove the selling points of flexibility and
simplicity, but everything depends on how the integrator packages the total
solution offer. The same is true for the value model. Therefore, future work
should include closer interaction with integrators, so that the tools can be
applied to the total DIOR solution.

For the operational parameters in the TCO model, the estimation of time
savings as an outcome of installing the IP solution is very hospital- and
physician-specific — so, only a case study would be able to show a true
picture. The default parameter values must be viewed as estimates.

It would be valuable to test these models in a case study, to lend more
legitimacy and to go beyond the hypothetical. This would also illustrate the
added value of presenting results in a more ‘tangible’, specific and
measurable way.
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CONCLUSION

IP- or LAN-based technology has grown to become the universal
communications platform upon which nearly every new ‘visible’ technological
innovation is based.

Indeed, the universality of IP is a great basis for standardization and many of
today’s technical professionals have an IP focus and background, making this
a comfortable and familiar space in which to work.

IP solutions will continue to evolve and performance levels will improve as
more and more AV professionals gain knowledge in this area. Eventually,
many AV systems will be fully IP-based. Therefore, the simplicity and
flexibility of Barco’s Nexxis™ solution are important features supporting this
trend into the future.

In addition to choosing IP due to this trend, the study has demonstrated that
the long-term TCO can be lower and that expansions in the future will lead to
lower operational costs.

The systematic assessment of processes in the study has shown that the
Barco Nexxis™ solution itself provides the benefits of quality, simplicity, and
flexibility in the OR workflow, but values such as personnel satisfaction,
productivity, communication, and cost optimization depend on the total
solution offered by the integrator.

To conclude: the decision to choose an IP image & audio management
solution is based primarily on strategic decision criteria, and this white paper
is designed to help hospital decision-makers and OR integrators realize that
the move to a flexible and simple IP solution no longer needs to be a dream.
Thanks to the many advantages — both direct and indirect — of the IP image &
audio management solution, the dream can become reality.

As a next step, it would be good to perform a systematic assessment of a
specific customer case to test the models in a live context.
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Figure 1. AV standardized on DVI architecture
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Figure 2. AV mixed architecture
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