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Abstract

Purpose To evaluate the potential opportunities and possible competitiveness of Avatera robotic system (ARS) (Avatera-
medical, Germany), and perform predictive cost-analysis for its implementation and dissemination.

Material and methods Our study employed a projective quantitative research design. SWOT (strengths, weaknesses, oppor-
tunities, threats) analysis was used to map ARS internal competencies towards external contexts, and potential opportunities
and risks in the robotic market. The ARS purchase and procedural costs were evaluated in two different scenarios.

Results In the first scenario, setting the purchase cost of the Avatera at around $1.3—1.5 million, a total $400 procedural cost
reduction compared to the RAS performed with the da Vinci Xi can be calculated. In the second scenario, with a purchase
cos of the ARS of $700.000-800.000 and considering a 5-year period with an annual ARS volume of 500 procedures, only
an additional $300 will be attributed to the robot itself. Our projections revealed that for an effective competition the purchase
cost of ARS should range between $700.000 and $800.000 during the initial phase of market entry. The marketing strategy
of the ARS should be oriented towards countries without any robotic system in operational use, followed by countries where
the competition intensity in the marketplace is low.

Conclusion The introduction of new robotic systems will greatly affect and reshape the market of robotic surgery. The ARS
has all the technical capacity ensuring the performance of high-quality surgical procedures. A fast spread and implementa-
tion of the ARS could be expected should the purchase and maintenance costs be kept low.
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Introduction

During the last 2 decades, several robotic systems (RS) have

been introduced in the medical market space with the aim

53 Evangelos Liatsikos to improve the quality of surgical services. The pioneer RS
liatsikos @yahoo.com gaining wide popularity, the da Vinci robotic system (dVRS)
(Intuitive Medical, Sunnyvale, CA, USA), was first intro-
duced in 1999. With the huge increase in installations of Da
Vinci robots > 5800 units worldwide and with the annual
number of robotic surgeries > 8.5 million cases, urology,

gynecology and visceral surgery represent the main fields
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[2, 3]. Nevertheless, the current dVRSs are associated with
several limitations, the main remaining its higher acquisition
and maintenance costs, resulting in higher procedural costs
compared to the open and laparoscopic counterparts [4].

The introduction of new cheaper RSs will potentially
decrease the cost of robotic surgery and open the possibility
for a more competitive landscape. In 2019, with the expiry
of the key patents period of Intuitive Surgical, new RSs had
the possibility to enter the market. The robotic alternatives
to the dVRS include the Senhance system (Transenterix,
Morrisville, NC, USA), Revo-I (Meere Company, Hwa-
song, Korea), Hugo RS (Medtronic, Dublin, Ireland), Ver-
sius (CMR Surgical, Cambridge, GB), Flex Surgical System
(Medrobotics, Raynham, USA) and Avatera (Avateramedi-
cal, Jena, Germany) [5, 6]. The main features, advantages
and disadvantages of newly developed RSs are summarized
in Table 1. Some of these devices have been already tested
clinically in Europe and Asia, while the others will appear in
the market in near future. However, there is scarce literature
evaluating the existing market gap and, to our knowledge,
no study analyzing business opportunities of new emerging
RSs. With the current paper, we aim to evaluate the poten-
tial opportunities and possible competitiveness of Avatera
robotic system (ARS), and perform predictive cost-analysis
for its implementation and dissemination.

Material and methods
The Avatera robotic system

The Avatera (Avateramedical, Jena, Germany) was founded
in 2011 and represents the first German RS. Similar to the
dVRS, it is a 2-component robotic system consisting of a
separate closed-console control unit for an operating surgeon
and a robotic cart with mounted 4 robotic arms. As such, it
can be easily incorporated in most of the surgical theatres. It
possesses a full HD resolution camera and is accompanied
by 5 mm fully articulated working instruments with a 7 df
range of movements. Likewise, dVRS, the movement of the
instrument branches is accomplished with the clutch mecha-
nism. The company offers a wide variety of instruments suit-
able for most visceral surgical procedures [7].

In addition to the main requirements, the ARS possesses
several unique characteristics differentiating it from its com-
petitors. The main such feature is the utilization of fully
disposable instruments working exclusively with bipolar
energy. Since the instruments are disposable, there is no risk
cross-contamination. Moreover, the sterilization and clean-
ing of the instruments is time and cost demanding, and could
cause their inadvertent damage [7]. An additional improved
feature is the particular design of the eyepiece, leaving
the surgeon’s ear and mouth uncovered, thus facilitating

@ Springer

unobscured cooperation of the surgeon with his operating
team during surgical procedures [7].

Study design and study tool

Our study implemented a projective quantitative research.
Due to the absence of clinical data, a predictive analysis was
conducted based on the performance data of dVRS. To iden-
tify the competitiveness of ARS and to assess the risk and
potential opportunities of the ARS, the SWOT (strengths,
weaknesses, opportunities, threats) analytical tool was
implemented. The key features were included in 4 different
quadrants and discussed separately for balanced decision-
making. Due to space constraints, a detailed description of
all key features for ARS is presented in Table 2.

Calculation of ARS purchase cost

For calculation of purchase costs of the ARS, the current
prices of the da Vinci Xi robot were considered [8]. Several
technical components including purchase and maintenance
costs of the robotic device itself, instrument sterilization and
potential damage contribute to cost formation. In addition, to
evaluate the cost-effectiveness of ARS procedures, periop-
erative clinical outcomes such as surgery duration and length
of postoperative hospital stay, development of perioperative
complications and readmission rates should be additionally
encountered. To make our calculations simpler, we would
assume that the alternative RS including the Avatera robot
will possess a similar clinical safety profile for patients as
that of the da Vinci robot.

To have a better understanding of the effect of the pur-
chase and maintenance cost on the final procedural cost, two
different scenarios with different purchase costs for ARS
will be discussed.

For our projections, we have consulted experts, along
with an analysis of secondary data and considered a hypo-
thetical average cost of around €5.000 (~ $6.000) for a
RARP at a standard private hospital in Greece (considered a
high-income country). Extracting administrative costs, med-
ication, hospitalization, and surgery including charges for
robotic instruments and maintenance (cost per-use = $1.500),
a20% (€1.000 ~ $1.200) grossly estimated profit can be
expected. With a purchase price for the da Vinci Xi robot of
approximately $2 million, adding the annual maintenance
costs, a mean annual number of 500 robot-assisted surgeries
(RAS), will be required from the hospital to compensate for
its purchase costs in 5 years.

From the alternative systems, the recently introduced Sen-
hance surgical robot device is available with a purchase price
of $1-1.2 million. Unlike the dVRS, the Senhance robotic
system is associated with significantly reduced per-use costs
of $200-500 for each procedure [8]. The official pricing of
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Table 1 (continued)
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Instrument clashing

Training module

Robotic cart with 4 robotic

arms

7 df range of movements
5 mm instruments
Clutch function

Training module

Instrument clashing

Closed-console control unit
Slender eyepiece design

CE approval projected in

Abd. surgery, gynecology,

urology

Closed-console control unit

3D HD vision

Avatera (Avateramedical,
Jena, Germany)

2021

(surgeon’s mouth and ears

remain uncovered)
Single-use instruments

Slender eyepiece design

(surgeon’s mouth and ears

remain uncovered)
Robotic cart with 4 robotic

Use of only bipolar energy

Clutch function

arms

7 df range of movements

5 mm single-use instruments
Use of only bipolar energy

“Clutch” function

another CE-approved Versius robotic system is not available
yet. However, the approximate possible purchase price can
be around $1.5 million and with the approximate per-use
costs of $1.500.

Results
Pricing of the ARS

In the first scenario, setting the purchase cost of the Avatera
at around $1.3—1.5 million, in the same range as the Sen-
hance and the Versius, a total $400 reduction of the pro-
cedural cost compared to the RAS performed with the da
Vinci Xi can be calculated. Further, cost reduction can be
expected with the utilization of cheaper single-use instru-
ments (< $1.000) and elimination of their sterilization costs.
As such, the price of the RARP at a standard private hos-
pital in Greece can be expected to decrease by as much as
€800-900 reaching a level of 4.100€ from the estimated
5.000¢.

For the second scenario, the initial purchase cost of the
Avatera robot will be set at $700.000-800.000. Considering
a S-year period with an annual ARS volume of 500 pro-
cedures, only an additional $300 will be attributed to the
robot itself. Adding the per-use costs (~ $1.000), an overall
procedural costs of $1.300 can be expected, which will be
significantly lower compared to the da Vinci Xi (procedure
cost—$2.500) and a little higher compared to Senhance
(procedure cost—$1.000). The comparisons of the per pro-
cedure costs of different RSs are portrayed in Fig. 1.

Discussion

In the current study, we performed a SWOT analysis and
outlined present and future opportunities and threats of a
new ARS. Based on our analysis and comparative data of the
dVRS and Senhance RS, we performed a projected calcula-
tion of procedural cases assuming 2 scenarios with different
purchase costs of ARS. We, then, performed a projective
business analysis of the ARS for the next 10 years.

According to our SWOT, the differentiating character-
istics of the ARS were the presence of single-use instru-
ments, use of bipolar energy and slender eyepiece design.
To achieve lower procedural costs, the company has imple-
mented several key concepts including the incorporation of
basic features together with the most used set of instruments
limits and the elimination of instrument sterilization and
damage costs due to their single-use design [7].

An important point is the timely introduction of the
ARS along with the other recently developed alternative
robotic platforms. Although some of these RSs already
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Table 2 Strengths, weaknesses, opportunities and costs of the Avatera robotic system

Strengths

Weaknesses

1. Unique device characteristics

Single-use instruments

Use of only bipolar energy

Slender eye-piece design

2. Similar main features as the standard da Vinci RS

3. Easy-to-learn handling and modern training concept
4. Timely introduction (only one player in the market)
5. Reduced costs for robotic service

1. No clinical studies on the Avatera platform
2. Well-established operational and functional features of da Vinci robot
3. Difficulties in changing surgeons’ attitudes and beliefs

Opportunities

Threats

1. Further technological improvements

Robotic sealing instruments (simultaneous cutting and hemostasis)

3D vision for all bedside surgical team

Separate carts for each arm

2. Covid-19

Surgeries requiring minimal surgical personal involvement (true for
all RS)

Increasing need for one-day MAS surgeries

1. Technical defects of the robot
2. Covid-19 associated issues
Supply difficulties

Training difficulties

received approvals, the overall number of studies is limited
and the pace of their spread is very slow [6]. With a clearly
defined marketing strategy, Avatera has all the potentials
to become the main competitor to the dVRS. In contrast
to the ARS, there is a huge piece of evidence accumulated
during the last 20 years from almost all surgical disci-
plines. The dVRS is accepted as the standard robotic plat-
form associated with high-quality clinical outcomes [9].
In addition, there is a developed positive attitude among
surgeons and patients towards the dVRS due to substantial
media marketing [10]. Changing these beliefs and attitudes
can be somehow challenging and may require some time
and effort. Given this, a significantly reduced purchase
cost for ARS might be needed to make the system more
appealing for hospitals and decision-makers. Thus, a pur-
chase cost between $700.000 and 800.000 seems reason-
able during the initial phases of market entrance.

Even with the latter purchase cost of the ARS a lower
procedural cost can be achieved with the Senhance sys-
tem. Nevertheless, the latter system should be viewed
more as an alternative/competitor to conventional lapa-
roscopy. The system consists of separate a surgeon-console
and 3 robotic arms, has some features of other RSs and
is claimed to improve the ergonomics for the surgeons
and. However, it still lacks one of the main and distinctive
functions, “Endowrist” function with 7 df of movements,
responsible for the reported better clinical outcomes [5, 6].
When compared to RSs which have the latter feature, the
ARS will be the least expensive and more appealing. Fur-
ther specific marketing strategies and identifying primary
target groups can facilitate the faster spread of the ARS.

The first and the biggest target group for Avatera will be
the hospitals that are not equipped with any RS yet. This

category can include public and private hospitals in coun-
tries with already existing dVRS and most important in
countries, where dVRS is not affordable due to its higher
purchase and maintenance costs. Up to now, most of the da
Vinci systems have been installed in Northern America and
Europe, with limited numbers in Asia, Africa and Southern
America [11]. This opens a huge field for a new system to
easily enter the market and become the leading player in
those countries.

For the second target immediate and delayed possibilities
for the installment of the ARS can be visualized. Currently,
the RAS utilizing dVRS is reserved for more complex onco-
logical surgeries with limited use for benign conditions [12].
Reducing the per-use costs can allow the hospitals to utilize
the robotic platform for procedures deemed to be not cost-
effective with da Vinci assistance.

It can be expected that there will be an increased need
for RAS in the near future. The role of RSs has been more
emphasized during last year due to the Covid-19 pandemic.
Many of the planned surgical procedures were postponed
due to the overload of hospitals and the caution of noso-
comial transmission [13, 14]. Even with optimistic predic-
tions, the Covid-19 situation will continue for a long time
[15]. The given necessitates use of RSs together with the use
of artificial intelligence to decrease the number of involved
surgical personnel [16]. Although the clinical application of
artificial intelligence in the operative room is very limited
[17], its development integration in the medical systems can
eliminate the need for bedside assistance.

On the other hand, the Covid-19 itself might introduce
some logistic issues for the ARS as a result of closed borders
and impaired inter-country communications. The supply and
service for the system as well as on-site training might be

@ Springer
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® Additional per-procedure costs

Fig. 1 Additional per-procedural costs attributed to the utilization of the robotic system. Per-procedural costs calculated by adding per-use costs
to the cost of each RS assuming an annual number of 500 RAS and 5-year period. *Not available

complicated in some countries. Apparently, these are global
issues not dependent on a single company.

Our research was associated with several limitations.
A major criticism can be the absence of any clinical data
for the Avatera system. Although its effectiveness has been
proven in the cadaver studies, and interviews with experts
have provided us with important insights, no data on human
studies is available so far. Another drawback of the research
is that the ARS has not been launched and the actual costs of
the system are not known yet. To minimize the inaccuracies
for calculations of procedural costs, two different scenarios
with different purchase costs (based on experts’ evaluations)
were presented and discussed. As such this research dem-
onstrated what could be expected if the purchase prices of
the Avatera system were in the range of $1.2-1.5 million
and $700,000-800,000. For ease of comparison, the calcu-
lations were performed with the annual number of RAS of
500 cases.

Finally, it should be stated that in our study we did not
evaluate the scalability of the pricing as well as the long-
term costs of using disposable instruments. A further poten-
tial solution can be the introduction of recyclable single-use
instruments to minimize the environmental pollution caused
by them.

None withstanding the discussed limitations, the current
study is the first to evaluate market opportunities and com-
petitive potentials for the new Avatera robotic system using
the SWOT analytical framework.

Conclusion

The introduction of new RSs will greatly affect and reshape
the market of robotic surgery. The ARS has all the technical
capacity ensuring the performance of high-quality surgical
procedures. A fast spread and implementation of the ARS

@ Springer

could be expected should the purchase and maintenance
costs be kept low.
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