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Abstracts

Europe Digital Surgery Technologies Market was valued at USD 243.77 Million in 2024

and is expected to reach USD 499.55 Million by 2030 with a CAGR of 12.66% during

the forecast period. The Europe Digital Surgery Technologies Market is primarily driven

by advancements in technology, including artificial intelligence, robotics, and

augmented reality, which are enhancing surgical precision and improving patient

outcomes. The growing demand for minimally invasive procedures and the need for

faster recovery times are encouraging the adoption of digital surgery solutions. Rising

healthcare costs and the shortage of skilled surgeons are pushing healthcare providers

to adopt more efficient, technology-driven solutions. The increasing focus on

personalized medicine, along with the support from government initiatives and funding

for digital health technologies, is also contributing to the market's growth. These factors

combined are driving the expansion of the digital surgery market across Europe.

Key Market Drivers

Technological Advancements in Surgical Robotics

Technological innovations have revolutionized the landscape of surgical procedures,

particularly through the integration of robotic systems. Surgical robots, such as the da
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Vinci Surgical System and Medtronic’s Hugo™ platform, enable surgeons to

perform complex surgeries with unmatched precision and control. These systems

feature advanced sensors, high-definition cameras, and enhanced mobility, allowing for

more accurate and minimally invasive operations. In April 2024, Medtronic introduced

14 new Performance Insights algorithms, enhancing artificial intelligence analytics

across a broader range of laparoscopic and robotic-assisted surgical procedures.

Alongside this, Medtronic is also launching Touch Surgery™ Live Stream, which

facilitates remote observation and provides enhanced opportunities for surgical training.

These new additions expand the functionality of Medtronic’s Touch Surgery™

Ecosystem, integrating technologies both inside and outside the operating room. This

advancement aims to streamline surgical workflows and offer deeper insights for

performance enhancement.

Artificial intelligence plays a critical role in augmenting surgical robots by offering real-

time data analytics, predictive models, and decision-support tools. These AI-powered

tools help in optimizing surgical plans, identifying potential risks, and even

recommending personalized treatments for patients based on historical and real-time

data. For example, AI-based systems in robotic surgery can assist in identifying

anatomical structures, determining optimal incisions, and offering real-time feedback to

surgeons. This technological advancement contributes to better outcomes, reduced

recovery times, and fewer complications, which are crucial factors in driving adoption

within the healthcare sector across Europe. The trend toward AI-driven robotic surgery

also promotes automation, enabling more efficient use of operating room time and

better use of resources. Surgeons can perform highly complex surgeries with greater

accuracy, even from remote locations, through robotic systems, further reinforcing the

importance of this technology in the modern surgical environment. These technological

innovations continue to transform the surgical landscape, increasing their adoption

across Europe and driving the digital surgery market.

Minimally Invasive Surgery Demand

The global shift toward minimally invasive surgery (MIS) is one of the most significant

drivers of the Digital Surgery Technologies Market in Europe. With advancements in

robotic and digital surgery technologies, procedures once considered highly invasive

can now be performed with smaller incisions and fewer complications. The growing

preference for MIS can be attributed to the many benefits it offers over traditional open

surgeries, including reduced post-operative pain, lower infection risks, shorter hospital

stays, and faster recovery times. According to a study titled, “Evolution of minimally

invasive liver surgery in France over the last decade” A comprehensive analysis was
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conducted on a nationwide cohort of patients who underwent liver resections in France

between January 1, 2013, and December 31, 2022. The study compared average

annual percentage changes (AAPC) in the incidence of minimally invasive liver surgery

(MILS) and open liver surgery (OLS) using mixed-effects log-linear regression models.

Trends were analyzed based on the extent of resection, indication, and institutional

practices. MILS accounted for 25.2% of 74,671 liver resections, with its annual

incidence rising from 16.5% in 2013 to 35.4% in 2022. The highest AAPCs were

observed in major liver resections (+22.2% per year), primary tumors (+10.2% per

year), and secondary malignant tumors (+9.9% per year). The greatest increase in

MILS occurred in university hospitals (+14.7% per year) performing 48.8% of MILS

procedures, and in high-volume hospitals (more than 150 procedures/year) with a

+12.1% AAPC, responsible for 19.7% of MILS. In contrast, OLS showed a decreasing

trend across all indications and institutions, with the AAPC shifting from -1.8% per year

between 2013-2018 to -5.9% per year between 2018-2022 (p = 0.013).

In minimally invasive surgeries, digital tools, such as 3D visualization systems,

augmented reality (AR) overlays, and robotic-assisted navigation, enhance the

surgeon’s ability to visualize the operating area in real-time, improving precision and

reducing the likelihood of errors. These digital systems allow for better control of

surgical instruments, leading to better outcomes and fewer complications. Patients also

benefit from a less traumatic recovery process, which increases their likelihood of opting

for these procedures. As the preference for minimally invasive techniques grows across

Europe, the demand for advanced digital surgery technologies that enable these

surgeries will continue to surge.

As healthcare costs remain under scrutiny, the ability to perform surgeries with fewer

complications, shorter recovery times, and reduced hospital stays becomes a major

driving factor for healthcare institutions. The cost-effectiveness of MIS procedures,

coupled with their superior clinical outcomes, will continue to push the growth of digital

surgery technologies, including robotic systems and augmented reality surgical tools.

Increase in Surgical Procedures

As Europe’s population continues to age, and the prevalence of chronic diseases rises,

the volume of surgical procedures is on the rise. According to demographic studies, the

geriatric population is expanding rapidly, and with age comes an increased incidence of

conditions such as cardiovascular diseases, arthritis, diabetes, and cancer—many of

which require surgical intervention. In addition, the rising rates of obesity, a risk factor

for a number of conditions requiring surgery, further contribute to the demand for
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surgical services. The Federal Statistical Office of Germany reports a 57% rise in spinal

fusion procedures from 2007 to 2015. Notably, the increase was even more pronounced

among patients over the age of 70 during this period. This growing trend in the use of

spinal fusion procedures is not limited to Germany but is also observed in many other

industrialized nations globally.

Digital surgery technologies, including robotic-assisted systems and augmented reality,

support a broader range of surgeries, from minimally invasive to complex multi-

disciplinary procedures. These technologies allow surgeons to perform high-risk

surgeries with greater accuracy, reduced recovery times, and fewer complications. The

efficiency gained through the use of digital surgery tools, including improved surgical

outcomes and quicker patient recovery, is a major advantage for healthcare systems

facing increased surgical demands.

As a result, hospitals and surgical centers are increasingly investing in digital

technologies to meet the growing demand for surgeries while ensuring quality

outcomes. The expanding surgical procedures market is pushing the need for more

advanced digital tools and technologies that can enhance both pre-operative planning

and post-operative monitoring.

Rising Adoption of Artificial Intelligence in Surgical Planning

Artificial intelligence is increasingly being integrated into surgical planning, making it a

crucial driver of the digital surgery technologies market in Europe. AI can enhance the

accuracy of surgical procedures by analyzing complex medical data, including patient

histories, imaging results, and genetic information, to create personalized treatment

plans. By analyzing large datasets, AI-driven tools can predict potential complications,

suggest the best surgical approaches, and assist with real-time decision-making during

procedures.

AI-powered surgical planning systems can also improve the precision of robotic

surgeries by providing feedback and recommendations throughout the procedure,

ensuring the surgeon follows the optimal course of action. This not only improves

patient safety but also contributes to better surgical outcomes and enhanced recovery

times.

AI’s ability to assist with post-operative monitoring, detecting complications early, and

optimizing recovery processes, adds to its appeal as a transformative technology in the

surgical field. As the use of AI in healthcare continues to grow, it will further accelerate
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the adoption of digital surgery technologies, as surgeons can rely on these advanced

tools to enhance their decision-making and improve patient outcomes.

Cost-Effectiveness and Resource Optimization

Digital surgery technologies, especially those that incorporate artificial intelligence and

robotics, offer significant cost savings for healthcare institutions in the long term.

Although the initial investment in digital surgical equipment can be high, the operational

efficiencies, reduced complications, and shorter hospital stays enabled by these

technologies translate into cost savings for healthcare providers.

The ability to conduct surgeries with greater precision reduces the likelihood of errors,

which in turn lowers the risk of complications that could lead to additional treatments

and extended hospital stays. Digital surgery technologies optimize the use of resources

such as medical staff, operating room time, and surgical instruments, improving

workflow and allowing healthcare providers to perform more surgeries within a given

time frame. These benefits make digital surgery a cost-effective option for hospitals and

healthcare facilities, leading to wider adoption across Europe. The increased demand

for cost-efficient healthcare solutions is a major driver for the growth of digital surgery

technologies in the European market.

Key Market Challenges

High Initial Investment and Maintenance Costs

One of the significant challenges facing the adoption of digital surgery technologies in

Europe is the high initial investment and maintenance costs associated with these

advanced systems. Digital surgery technologies, such as robotic surgery platforms and

augmented reality systems, require substantial upfront capital investment. This includes

the cost of purchasing the equipment, integrating it into the existing healthcare

infrastructure, and training surgical staff to operate it effectively.

There are ongoing maintenance costs, which can be expensive due to the need for

regular updates, servicing, and repairs. Smaller healthcare institutions, especially those

in rural or underfunded areas, may find it difficult to justify the expense of adopting

these technologies. Even larger hospitals and healthcare centers with more substantial

budgets may struggle to allocate the necessary funds for the continuous maintenance

and operation of digital surgery systems. These financial constraints can result in slower

adoption rates, particularly among healthcare providers that may be reluctant to take on
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significant financial risks. As a result, the high costs of digital surgery technologies can

hinder their widespread use and limit access for patients who could benefit from them.

Regulatory and Compliance Challenges

Digital surgery technologies are subject to strict regulatory requirements to ensure their

safety, effectiveness, and compliance with healthcare standards. In Europe, devices

such as robotic surgery systems and augmented reality tools must meet the regulations

set by the European Medicines Agency (EMA) and other regional and national

regulatory bodies, including the CE mark for medical devices.

The regulatory process can be lengthy and complex, involving extensive clinical trials,

product testing, and documentation to demonstrate the technology's safety and efficacy.

As digital surgery technologies continue to evolve rapidly, there may be challenges

related to keeping up with changing regulations and ensuring that devices remain

compliant with the latest standards. Healthcare providers must also ensure that their

digital surgery systems integrate seamlessly with existing systems and meet data

privacy requirements such as the General Data Protection Regulation (GDPR) in

Europe. Navigating these regulatory and compliance challenges can be time-consuming

and costly, potentially delaying the adoption of digital surgery technologies and

increasing the complexity for healthcare providers.

Key Market Trends

Government Initiatives and Funding for Digital Healthcare

Governments across Europe are increasingly recognizing the potential of digital health

solutions to improve healthcare delivery, reduce costs, and enhance patient outcomes.

As part of the European Union’s broader digital health strategy, national governments

are investing in digital health technologies, including digital surgery systems, to

modernize healthcare infrastructure and improve access to care.

For instance, the European Union's Digital Health Action Plan and various funding

programs have been established to support the development and deployment of digital

health solutions, including digital surgery technologies. These initiatives aim to

streamline regulatory processes, provide incentives for research and development, and

facilitate the integration of digital tools into healthcare systems. In addition, many

European countries, including Germany, France, and the United Kingdom, have

introduced government-led programs to encourage the adoption of advanced surgical
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technologies by healthcare providers.

The increasing availability of government grants, subsidies, and funding programs for

healthcare institutions looking to adopt digital surgery technologies is an important

factor driving the market's growth. These initiatives make it easier for hospitals and

surgical centers to invest in the latest equipment and systems, helping them stay

competitive in an increasingly digital healthcare landscape. As governments continue to

prioritize digital healthcare, the adoption of digital surgery technologies across Europe is

expected to accelerate.

Patient Demand for Faster Recovery and Better Outcomes

In recent years, there has been a growing shift toward patient-centric care, with patients

demanding more efficient treatments that result in faster recovery times, fewer

complications, and better long-term outcomes. As patients become more informed and

actively involved in their healthcare choices, they are increasingly seeking surgical

options that minimize disruption to their lives and reduce the risks associated with

traditional open surgeries. In April 2024, HCA Healthcare UK (HCA UK) has become the

first healthcare provider in the UK to offer patients access to robotic-assisted surgery

using the da Vinci Single Port (SP) system. This breakthrough allows complex minimally

invasive surgeries to be performed through just one incision. The technology, developed

by Intuitive, was first introduced in the UK at London Bridge Hospital. It enables

surgeons to access various surgical tools via a single robotic arm, all through an

incision smaller than 3cm.

Digital surgery technologies, particularly those involving robotic systems, minimally

invasive techniques, and augmented reality, play a pivotal role in meeting these

demands. By enabling more precise and less invasive procedures, digital surgery

technologies help reduce surgical trauma, minimize post-operative pain, and speed up

the healing process. The ability to perform surgeries with enhanced accuracy lowers the

risk of complications and improves overall surgical outcomes, which is a key factor in

patient satisfaction. As patients continue to seek out options that offer less invasive

surgeries and faster recovery, the demand for digital surgery technologies will continue

to grow. This patient-driven trend is pushing healthcare providers to adopt these

technologies to remain competitive and meet evolving expectations.

Growing Integration of Augmented Reality and 3D Visualization

One of the most exciting advancements in digital surgery technologies is the integration
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of augmented reality (AR) and 3D visualization tools into surgical procedures.

Augmented reality allows surgeons to overlay digital information onto the physical

surgical site, providing them with real-time data and enhanced visualization during

complex procedures. These systems provide surgeons with detailed anatomical

insights, improving their ability to make informed decisions during surgery.

3D visualization tools further complement AR by providing high-resolution images and

interactive models that can be manipulated to view different angles of the surgical site.

These tools help surgeons plan surgeries more accurately, perform minimally invasive

procedures with greater precision, and improve post-operative care. For example,

augmented reality and 3D visualization are particularly valuable in fields such as

neurosurgery, orthopedics, and cardiovascular surgery, where precise navigation and

visualization are critical. The growing adoption of AR and 3D visualization in surgical

settings is driving the demand for advanced digital surgery technologies across Europe.

The integration of these technologies is not only improving the outcomes of individual

surgeries but is also leading to the development of new surgical procedures and

techniques. As these technologies continue to evolve, their application in surgery will

expand, further contributing to the growth of the digital surgery market.

Segmental Insights

Technology Insights

Based on the Technology, Artificial Intelligence (AI) Algorithms are currently the

dominant technology driving innovation and growth. The integration of AI in digital

surgery is transforming surgical procedures by enhancing precision, improving patient

outcomes, and streamlining the overall surgical process. AI algorithms, particularly

machine learning and deep learning techniques, are being increasingly used in areas

such as pre-operative planning, intraoperative guidance, and post-operative monitoring.

AI algorithms assist surgeons in making more informed decisions by analyzing vast

amounts of medical data, such as patient histories, imaging scans, and real-time

surgical data. For example, AI-powered systems can assist in the accurate

interpretation of medical images, such as CT scans or MRIs, by identifying potential

issues such as tumors or anatomical abnormalities. This capability is particularly

beneficial for complex surgeries, where precision and accuracy are critical. AI

algorithms can predict potential complications during surgery, allowing surgeons to take

preventive measures ahead of time, thus reducing risks and improving patient safety.

Another key advantage of AI algorithms in digital surgery is their role in robotic-assisted
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surgeries. AI algorithms enhance robotic systems' capabilities by allowing them to learn

from past surgeries, adapt to varying surgical scenarios, and optimize surgical

movements in real-time. This results in enhanced dexterity, more accurate procedures,

and quicker recovery times for patients. These systems can also assist surgeons by

providing real-time feedback during surgeries, helping them navigate difficult

procedures with greater ease and precision.

Product Insights

Based on the Product, Surgical Navigation & Advanced Visualization technologies are

currently dominating the field. These technologies, which provide real-time, high-

definition imaging and precise guidance during surgeries, are playing an increasingly

central role in improving the accuracy, safety, and efficiency of surgical procedures. The

ability to visualize a patient’s anatomy in real time and navigate with accuracy during

surgery has transformed how surgeons approach complex operations, especially in

fields such as neurosurgery, orthopedics, and oncology.

Surgical navigation systems are primarily used to guide surgeons in real-time by

providing them with precise location data during surgery. These systems utilize

advanced imaging technologies such as magnetic resonance imaging (MRI), computed

tomography (CT), or ultrasound, and integrate these images with real-time tracking and

navigation tools. This integration provides surgeons with a comprehensive view of the

patient's anatomy, allowing them to plan, execute, and monitor procedures more

effectively. For instance, in brain surgery, surgeons can view the exact location of a

tumor in relation to critical structures, thus reducing the risk of damaging healthy tissue

and improving overall outcomes.

Country Insights

Germany was dominating the Digital Surgery Technologies Market. Germany's

leadership in the field is primarily attributed to its advanced healthcare infrastructure,

substantial investments in digital health technologies, and strong emphasis on medical

innovation. The country has consistently been at the forefront of adopting new

technologies in various sectors, and the digital surgery landscape is no exception.

One of the key factors driving Germany’s dominance is its robust healthcare system,

which is known for its high standards of care and comprehensive coverage. With a well-

established network of hospitals and clinics, Germany has been an early adopter of

digital surgery tools, including surgical navigation systems, robotic surgeries,
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augmented reality, and advanced visualization technologies. These tools have allowed

healthcare professionals in Germany to perform surgeries with greater precision and

fewer complications, leading to better patient outcomes and increased demand for such

technologies. Germany's strong commitment to innovation and research in the

healthcare sector has created a conducive environment for the development and

adoption of digital surgery technologies.

Germany is also home to some of the world's leading medical device companies and

has a thriving medical technology ecosystem. The country’s medical device market is

highly developed, with companies such as Siemens Healthineers, Stryker, and Carl

Zeiss leading the charge in developing cutting-edge surgical technologies. These

companies have made significant strides in the field of digital surgery, developing and

commercializing products such as robotic surgical systems, advanced imaging tools,

and integrated surgical solutions that combine navigation and visualization

technologies. The presence of such global leaders in Germany has facilitated rapid

advancements and adoption of digital surgery technologies, further cementing the

country’s position as a market leader in Europe.

Key Market Players

Brainlab AG

Fundamental VR (FVRVS Limited)

Medtronic plc

Surgical Science Sweden AB

VirtaMed AG

Johnson & Johnson Medical S.A.S.

Smith+Nephew Sp. z o. o.

Schlumbohm GmbH & Co. KG

Getinge AB

M?LLER Medical GmbH
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Report Scope:

In this report, the Europe Digital Surgery Technologies Market has been segmented into

the following categories, in addition to the industry trends which have also been detailed

below:

· Europe Digital Surgery Technologies Market, By Technology:

Augmented Reality & Virtual Reality

AI Algorithms

Mixed Reality

Others

· Europe Digital Surgery Technologies Market, By Product:

Surgical Navigation & Advanced Visualization

Surgical Simulation Systems

Surgical Planning

Surgical Data Science

· Europe Digital Surgery Technologies Market, By Country:

Germany

France

United Kingdom

Italy
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Spain

Russia

Poland

Bulgaria

Finland

Portugal

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Europe

Digital Surgery Technologies Market.

Available Customizations:

Europe Digital Surgery Technologies Market report with the given market data, TechSci

Research offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional market players (up to five).
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