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This report critically discusses how Robotic Surgery (RS) has increasingly transformed modern healthcare, especially surgical practice and clinical care support. In recent years, the NHS and private healthcare providers have expanded the use of RS to enhance patient outcomes, improve surgical precision, and reduce the pressure and workload on healthcare professionals. These developments are driven by rapid technological advancements and increasing demand for efficient, high-quality healthcare services (Connell, 2025).
This report explores the role of robotic surgery as a health care innovation, examining the benefits, limitations and ethical implications. It will evaluate current evidence and practice, and the discussion aims to assess the extent to which Robotic-Assisted Surgery (RAS) can improve patient care within modern healthcare systems.
Historically, the adoption of robotic-assisted surgery (RAS) in the UK dates to the late 1990s, with early systems such as AESOP, which held and positioned the camera under voice control throughout laparoscopic procedures that required an endoscope, in procedures such as gallbladder removal and transabdominal preperitoneal hernia repair (Kraft et al., 2004). The Zeus system, with two additional arms, was primarily used for cardiac surgeries, such as Coronary Artery Bypass Grafting, performing the first Telesurgery in the world. Then it was followed by the introduction of the da Vinci surgical system in 2000, which significantly advanced capabilities in minimally invasive surgery (RCS England, 2025). Although the device was originally designed for heart surgery, urologists, gynaecologists, and general surgeons have rapidly expanded its use in abdominal surgery in recent years (Ferrarese et al., 2016).
Robotic platforms have continued to evolve and expand worldwide. And by the end of 2024, an estimated 17 million robotic procedures had been performed globally, with more than 2.68 million in 2024 alone (RCS England, 2025).  NHS (2025) anticipates a major increase in robot-supported procedures, from around 70,000 operations in 2023–2024 to almost 500,000 surgeries annually by 2035. Furthermore, by 2035, it is projected that 90% of all keyhole (minimally invasive) procedures will be performed with robotic assistance, signalling a major shift toward robotics as a fundamental component of future surgical care (NHS, 2025).
Before this, in 2018, the Royal College of Surgeons of England (RCS England) published a Commission on the Future of Surgery, predicting rapid growth in the use of robotic systems due to their benefits in surgeon ergonomics, precision, training opportunities, and service improvement (RCS England, 2025). 
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Robot-assisted surgical procedures have increased substantially across the UK as part of national efforts to reduce waiting times and enhance the accuracy of surgical interventions. Moreover, the swift growth of robotic-assisted surgery in the UK is changing the roles, competencies, and service delivery of the healthcare workforce (Connell, 2025).
Robotic Surgery implementation has impacted surgical education and training in the global health market, necessitating adjustments from healthcare managers, health insurance companies, stakeholders, and surgical equipment firms, including changes in the careers of bioengineering and clinical engineering professionals (Zequi et al., 2025). 
However, with many platforms, consoles, and delivery systems, complexity increases the need for workforce training, new therapeutic pathways, new areas of expertise, complete service reconfiguration, and possibly a different surgical team design. Although this is not the case for all robotic systems, there are situations where rearranging space for larger equipment is also necessary, such as when installing numerous independent electrical circuits or reinforcing the theatre floor. Therefore, a variety of stakeholders must be considered, including commissioners, regulators, legislators, industry, surgeons, and patients (RCS England, 2025).
In addition, surgical technicians are increasingly responsible for system setup, calibration, and intraoperative support, while surgeons operate from robotic consoles, shifting their role from direct manual execution to technological oversight. Robotic treatments frequently result in shorter hospital stays, necessitating quicker patient transitions and new postoperative care competencies for nursing staff (NICE, 2025). 
According to Schouten et al. (2025), studies suggest that depending on the degree of technology, intraoperative nurses have different levels of workload and job satisfaction. Open procedures, characterised by constant participation and manageable workloads, demonstrated the highest levels of job satisfaction. Despite being less physically exhausting, minimally invasive surgical techniques were linked with reduced satisfaction and engagement. The biggest obstacles were robotic-assisted surgeries, which required more effort, less participation, and greater stress due to surgical preparation, complex technology, and various team dynamics (Schouten et al., 2025).
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Robotic-assisted surgery delivers better patient outcomes, decreased complications, and increased precision. It has become more common in all surgical specialities, especially general surgery and urology (RCS England, 2025).
The Royal College of Surgeons of England (2025) states that RAS has become widely used in a wide range of procedures on various body sections. These can be roughly divided into two categories: RAS for orthopaedic surgeries and RAS for soft-tissue procedures. In the former instance, robotic technology assists surgeons in performing operations on the body's soft tissues, such as the precise dissection of internal organs and blood vessels. Usually, the goals of these technologies are to visualise important structures and improve control and accuracy while cutting, sealing, and joining soft tissues. For example, the use of RAS has enabled surgeons to perform minimally invasive radical cancer surgery successfully. Robotic technologies in orthopaedics assist surgeons in performing musculoskeletal procedures, often to improve accuracy during bone cutting and implant placement.
Compared with manual techniques, robotic surgeries resulted in a 25% reduction in operating time and a 30% reduction in intraoperative complications. Improved targeting accuracy during tumour resections and implant placements was achieved by increasing surgical precision by 40%. An average of 15% reduced postoperative pain scores and recovery periods. Studies also showed that, compared with traditional treatments, surgeon workflow efficiency increased by an average of 20% and healthcare expenses decreased by 10%. With greater accuracy and efficiency, robotic surgery improves surgical outcomes, facilitating broader clinical use (Wah, 2025). 
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In the UK, patients' perceptions and experiences of their care have been significantly impacted by robotic technologies. The improvement in clinical outcomes, which significantly influences patient satisfaction, is among the most noteworthy effects. According to the NHS (2025), robotic surgery enables greater accuracy, less surgical trauma, and quicker recovery; some patients are discharged from the hospital in half the time required for certain procedures. These shorter hospital stays frequently result in better patient comfort, less interference with everyday life, and a sense of higher-quality, more efficient care (Connell, 2025).
When undergoing robot-assisted operations instead of traditional surgery, patients also report less discomfort and less scarring. This facilitates a quicker return to regular activities and more favourable post-operative experiences. More patients will benefit from these minimally invasive techniques as robotic systems are used for a wider range of operations, including orthopaedic, colorectal, gynaecological, and ear, nose and throat (ENT) procedures such as tonsil removal, sinus surgery, nasal obstructions and more (NICE, 2025).
Research also demonstrates that patients like robotic surgery's sophisticated technology and improved 3D visualisation, frequently viewing it as an indication of contemporary, secure, and superior medical care. The documented decrease in problems and shortened healing periods supports these views (NICE, 2025). Also, the surgery is carried out with exceptional precision thanks to the robot's accuracy and the surgeon's skill. Patients with complicated medical issues or those undergoing high-risk operations may find this very helpful (NHS, 2025). In other benefits, research shows that robotic surgical technologies can reduce anxiety. For example, it can reduce anxiety associated with invasive surgery, promote comfort and recovery, and increase patient confidence in their care (Xi MN et al., 2026).
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Communities are significantly impacted by the expanding use of robotic technologies in UK healthcare, which is influencing patient access to care, family experiences, and broader public health outcomes. In addition, robotic-assisted surgery enables faster recovery times and shorter hospital stays, allowing some patients to be released in half the typical time, relieving pressure on nearby hospitals and increasing the number of beds available to the public.  Moreover, in the near future, people will have access to high-quality, minimally invasive care near their homes as robotic devices become available across more surgical specialities, increasing equity in service delivery (Adam Connell, 2025).
These developments also assist families supporting patients who undergo robotic treatments, which usually result in less pain and scarring, facilitating a speedier return to everyday activities and lessening the practical and emotional strain on family members providing care. This can reduce disturbances to daily routines and improve family well-being. (NICE, 2025). By increasing patient trust in medical services, robotic technology further improves community participation. Research indicates that patients appreciate robotic surgeries that deliver better outcomes and fewer side effects, thereby promoting greater engagement, trust, and collaborative decision-making (NICE, 2025). At a broader public health level, the 626% rise in robotic treatments between 2017 and 2024 improves system efficiency, reducing waiting lists and enabling community members to receive treatment earlier. When taken together, these advantages support stronger, healthier communities (NICE, 2025). 
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Despite the significant advantages of robotic-assisted surgery (RS), several limitations continue to restrict its widespread adoption within healthcare systems. A major limitation of robotic surgery is its financial cost. Robotic platforms can cost between £500,000 and £1.5 million, in addition to maintenance and training expenses. These substantial costs may create inequalities between large specialist centres and smaller hospitals that lack the financial resources to invest in such technology, potentially leading to unequal access to advanced surgical care (NICE, 2025). Critics also argue that the benefits of robotic surgery may sometimes be overstated (Pietrabissa et al., 2013). 
According to Wah (2025), another challenge concerns the quality and availability of the data used to evaluate robotic surgery. However, these datasets are often limited, reducing the ability of machine learning models to produce reliable and generalisable results. In addition, a study by Donald et al. (2026) found that only 70 out of 153 NHS Trusts responded to data requests regarding robotic surgery usage, suggesting that national activity may not be fully represented and potentially introducing selection bias. This study highlights the need for collaborative multicentre cohort studies, national registries, and large datasets capable of identifying patterns and trends across different surgical procedures. Without such data infrastructure, it remains difficult to evaluate long-term outcomes, patient safety, and operational efficiency.
Ethical and legal considerations also present challenges for the future development of robotic surgery. Issues such as informed patient consent, transparency in artificial intelligence decision-making, and accountability for surgical errors remain areas of ongoing debate. For example, when complications occur during robot-assisted procedures, it may be difficult to determine whether responsibility lies with the surgeon, the technology, or the system manufacturer (Wah, 2025). 
Furthermore, the increasing approval of advanced robotic platforms increases the need for specialised training and ongoing competency development among surgical teams (NICE, 2025). The introduction of multiple robotic systems, consoles, and delivery platforms can increase operational complexity and require significant adjustments to surgical training pathways, theatre infrastructure, and service organisation (The Royal College of Surgeons of England, 2025). Medical technological advancements increase efficiency and results, but they frequently overlook how they affect intraoperative nurses. Poor communication, equipment issues, and inadequate technical training contribute to burnout and turnover. This study emphasises the need to create supportive operating room environments that prioritise nurses' health (Schouten et al., 2025). Consequently, healthcare systems must invest not only in the technology itself but also in workforce development to ensure safe and effective implementation (RCS England, 2025). 
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In conclusion, one of the most important technical advancements that is revolutionising contemporary healthcare systems is robotic surgery. With advantages such as improved surgical accuracy, fewer complications, shorter hospital stays, and faster patient recovery, robotic-assisted surgery has become increasingly popular in the UK, as this report demonstrates. Healthcare workforce responsibilities are also changing as a result of these advancements, necessitating new training programs, technological proficiencies, and interdisciplinary cooperation within surgical teams.
However, robotic surgery has several disadvantages in addition to its benefits. High equipment and maintenance costs, unequal access amongst healthcare facilities, and the requirement for professional training limit widespread adoption. Overall, if used properly, robotic-assisted surgery has the potential to enhance patient care and healthcare productivity substantially. Additionally, evidence comparing robotic surgery with conventional laparoscopic techniques remains mixed, highlighting the need for further large-scale clinical research. For robotic technology to be securely, morally, and successfully incorporated into contemporary healthcare systems, future advancements in training, data governance, and fair access will become essential.
Overall, while robotic surgery offers significant potential to improve surgical care, its high costs, limited evidence base, data challenges, and ethical considerations highlight the need for further research, improved data collection, and strategic healthcare planning to support its safe and equitable integration into clinical practice.
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