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ABSTRACT:  

Robotic-assisted surgery has significantly improved the surgical therapy of prostate cancer, the 

second most frequent malignancy in men. The development and state of robotic-assisted surgery for 

prostate cancer are examined in this review. Since the introduction of the da Vinci Surgical System 

in 2000, robotic platforms have developed, improving surgical precision and extending the range of 

available treatments. The use of robotic devices, including the da Vinci Si and Xi, has enhanced 

surgical visualisation and crucial structural identification. Alternative platforms, like the 

Medrobotics Flex® Robotic System, also offer greater versatility and reach. 

The robotic-assisted laparoscopic radical prostatectomy (RALP) has emerged as the gold standard 

in surgical technique. Particularly for erectile function and urine continence, postoperative outcomes 

have been enhanced by nerve-sparing procedures used in RALP. For particular patient profiles, focal 

therapy and salvage prostatectomy offer specialised therapeutic choices. 

The benefits of robotic surgery, such as fewer complications, better cancer management, and higher 

patient quality of life, are repeatedly shown by clinical outcomes. Future possibilities are bright for 

the application of artificial intelligence, tele-mentoring systems, personalised medicine, and virtual 

reality in surgical planning and training. 

Robotic-assisted prostate cancer surgery is still developing, providing better patient care, and the 

future is looking better thanks to technology developments and teamwork. 

 

 

INTRODUCTION  

With an estimated 1.4 million new cases expected to be 

detected in 2020, prostate cancer would rank as the 

second most frequent malignancy in males worldwide 

[1]. The incidence of prostate cancer is anticipated to 

increase further as the population ages and diagnostic 

capabilities grow, highlighting the need for 

improvements in its management. The use of surgery is 

still essential in the management of localised prostate 

cancer, and during the past 20 years, robotic-assisted 

surgery has emerged as the industry standard for 

minimally invasive procedures. 

Urology has undergone a transformation thanks to the 

creation and use of robotic platforms in prostate cancer 

surgery. Compared to conventional open or laparoscopic 

procedures, robotic-assisted surgery has the potential to 

provide greater precision, less invasiveness, and faster 

patient recovery. We will examine the dynamic 

development of robotic-assisted surgery for prostate 

cancer in this in-depth review. We want to explain the 

major advancements in this area, the subtle technical 

differences, and the clinical outcomes that have 

influenced the way things are now. Additionally, we will 

look at how this technology affects patients' quality of 
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life and talk about potential opportunities and difficulties 

in the future. 

From low-risk, indolent tumours that may not need 

immediate therapy to high-risk, aggressive types that 

demand prompt intervention, prostate cancer offers a 

wide range of clinical circumstances. Patients with 

locally advanced prostate cancer frequently choose for 

the surgical procedure known as radical prostatectomy. 

In the past, open surgical procedures were used to 

execute radical prostatectomies, which required 

relatively big incisions, prolonged hospital stays, more 

considerable blood loss, and longer recovery times. 

The da Vinci Surgical System was first introduced in 

2000, which is when robotic-assisted surgery for prostate 

cancer began [2]. With greater dexterity and precision 

than conventional open or laparoscopic techniques, this 

milestone signalled the beginning of a new age in 

surgical treatments. Since then, robotic surgery for 

prostate cancer has steadily gained popularity as more 

urologists implement this technology into their daily 

clinical practises. 

The radical prostatectomy was the main treatment for 

which the da Vinci system was initially employed. This 

method offered better surgical field visualisation, lower 

patient morbidity, and quicker postoperative recovery 

times. Robotic platforms have seen numerous changes 

and improvements as technology has advanced. With an 

emphasis on enhancing patient quality of life, these 

advances aim to significantly improve surgical 

capabilities and clinical outcomes. 

 

INNOVATIONS IN ROBOTIC SURGERY  

The development of robotic platforms has been crucial to 

the advancement of robotic-assisted prostate cancer 

surgery. Four robotic arms and a 3D high-definition 

vision system were included in the ground-breaking da 

Vinci Surgical System, which empowered surgeons to 

carry out intricate procedures with greater dexterity and 

accuracy [3]. Improvements in optics and the Firefly 

fluorescent imaging technology were added in later 

incarnations, such as the da Vinci Si and Xi systems. 

During surgery, the latter enables greater tissue 

visualisation and the identification of crucial structures 

[4]. These improvements not only increased surgical 

accuracy but also helped patients heal more quickly. 

The ergonomic console of the da Vinci system, which 

enables the surgeon to operate the robotic arms with hand 

and foot motions, is a noteworthy aspect of the device. 

The movements of the surgeon are converted into precise 

robotic activities, which improve precision and lessen 

tremors. A wider spectrum of surgeons may now perform 

robotic-assisted surgery because to this user-friendly 

interface. 

Alternative robotic platforms have been launched 

recently, increasing the range of prostate cancer surgical 

choices. For instance, the Medrobotics Flex® Robotic 

System has a flexible robotic scope that can access 

anatomical areas that have historically been difficult to 

access [5]. When treating difficult or challenging-to-

reach prostate tumours, this invention is especially 

helpful. 

The ongoing development of robotic platforms has made 

it possible for surgeons to adapt their techniques to the 

unique requirements of each patient. For instance, the 

increased reach and flexibility of the Medrobotics system 

may be advantageous for a patient with a large or 

complex tumour, while the da Vinci system may produce 

similarly good results for a patient with a smaller, well-

defined tumour. These choices guarantee that patients 

receive the best possible care that is suited to their 

particular needs. 

 

TECHNIQUES IN SURGERY  

Significant improvements in surgical methods have 

improved the accuracy and effectiveness of robotic-

assisted surgeries for prostate cancer. In this discipline, 

robotic-assisted laparoscopic radical prostatectomy 

(RALP) is the most often used procedure. Due to its 

minimally invasive nature, this method has emerged as 

the gold standard for treating localised prostate cancer. 

RALP leads to less blood loss, shorter hospital stays, and 

quicker recovery times than conventional open surgery 

[6]. 

The development of nerve-sparing techniques during 

RALP is one of the crucial improvements in surgical 

methods. The nerves that control erectile function and 

urine continence are intimately encircled by the prostate. 

These nerves' preservation during surgery can greatly 

enhance the recovery process. In order to reduce harm to 

these fragile tissues, nerve-sparing procedures have 

developed, improving postoperative outcomes for urine 

continence and erectile function [7]. Given that 

sustaining quality of life is a key factor in the treatment 
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of prostate cancer, this implies a significant improvement 

in patient care. 

In addition to RALP, a number of other cutting-edge 

strategies have drawn interest lately. One such strategy is 

focal therapy, which targets only the diseased region of 

the prostate while preserving healthy tissue. This method 

strikes a balance between providing an effective course 

of therapy and reducing side effects, making it especially 

pertinent for individuals with low- or intermediate-risk 

prostate cancer [8]. Focal therapy may end up becoming 

the treatment of choice for particular patient types, 

marking a considerable improvement in treating patients 

according to their unique needs. 

Salvage prostatectomy, a surgery carried out in situations 

of prostate cancer recurrence following radiation 

therapy, is another noteworthy advancement in surgical 

procedures. Salvage prostatectomy is a difficult and 

technically demanding technique that necessitates exact 

dissection in order to remove the prostate while 

preventing damage to neighbouring structures. This 

strategy gives a treatment option for a certain population 

of patients who might have few other options, which 

reflects the developing nature of robotic-assisted surgery 

[9]. 

Patients who undergo robotic-assisted surgery for 

prostate cancer are guaranteed to receive individualised 

and effective care based on their cancer stage, risk 

profile, and personal preferences. These methods aid in 

enhancing the efficacy of prostate cancer treatment while 

reducing the likelihood of adverse effects and 

maintaining patients' general quality of life. 

 

CLINICAL RESULTS 

A critical component of determining the efficacy of 

robotic-assisted surgery for prostate cancer is evaluating 

clinical outcomes. Numerous studies have compared the 

outcomes of standard open surgery vs robotic-assisted 

laparoscopic radical prostatectomy (RALP). These 

comparisons repeatedly demonstrate that RALP gives 

comparable or better outcomes in a variety of patient care 

areas. 

Perioperative complications: When compared to open 

surgery, RALP had a lower rate of perioperative 

problems. Reduced blood loss, shorter hospital stays, and 

speedier recovery times are all benefits of RALP [10]. 

These benefits help patients feel more comfortable and 

return to normal activities more quickly. 

Cancer control: While achieving great cancer control is 

the main objective of all cancer treatments, it is crucial 

that the chosen mode of care does not adversely affect 

patients' quality of life. When compared to open surgery, 

RALP has shown to produce oncological outcomes that 

are comparable to or better. Positive long-term survival 

rates and the efficient elimination of malignant tissue are 

examples of this [11]. These results give reason to 

believe that robotic-assisted surgery is successful in 

treating cancer. 

Quality of life: In addition to improving surgical and 

oncological results, robotic surgery has a favourable 

effect on how well patients are feeling overall. Patients 

frequently express greater satisfaction after RALP due to 

quicker healing, better erectile function maintenance, 

and improved urine continence outcomes [12]. These 

elements work together to improve patients' overall 

health and highlight the value of robotic-assisted surgery 

in the treatment of prostate cancer. 

It is critical to understand how these clinical results may 

have wider effects. Patients who experience fewer 

difficulties and recover more quickly may require fewer 

resources and spend less time in the hospital, which can 

reduce the overall cost of healthcare. Additionally, 

maintaining patients' quality of life has significant 

psychological and emotional advantages that speed up 

people's return to their regular routines and activities. 

Patient satisfaction levels after robotic-assisted surgery 

for prostate cancer underscore the significance of taking 

into account the patient's general health in addition to 

oncological outcomes. 

 

FUTURE PROSPECTS 

Prostate cancer robotic surgery is positioned for 

continued development and expansion. Robotic 

platforms that use artificial intelligence (AI) and machine 

learning have the potential to improve surgical precision 

and decision-making during surgeries [13]. Using real-

time data, AI systems can help surgeons identify 

important anatomical structures, optimise the surgical 

approach, and even anticipate future difficulties. These 

artificial intelligence-driven discoveries could lead to 

better surgical outcomes and a shorter learning curve for 

less experienced doctors. 

Tele-mentoring technologies are also in the works and 

have the potential to make it easier to share knowledge 

instantly. With the use of these devices, seasoned 
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surgeons might remotely direct and mentor less 

experienced colleagues during difficult operations. As 

more healthcare providers have access to the advice and 

skills of skilled surgeons, this strategy may result in a 

decrease in problems and an improvement in patient 

outcomes [14]. 

Another prospective area of investigation is personalised 

medicine. According to a patient's unique genetic profile 

and the features of their tumour, personalised treatment 

approaches could be made possible by advances in 

genomics and imaging. For instance, genetic testing 

might make it possible to identify people who have a 

genetic propensity for aggressive prostate cancer or who 

might benefit more from tailored treatments. Treatment 

regimens can become more accurate and efficient when 

this genetic information is combined with imaging data 

[15]. 

Additionally, a growing topic involves the use of virtual 

reality (VR) and augmented reality (AR) in surgical 

planning and training. These innovations could boost 

surgical techniques and lead to better patient outcomes. 

A three-dimensional, immersive image of the surgery 

field can be given to surgeons using VR and AR, 

improving their spatial awareness and precision. These 

tools are especially helpful for educating novice surgeons 

and making sure they are well-equipped to carry out 

challenging operations [16]. 

These advancements will advance thanks to cooperative 

efforts by robotic engineers, urologists, oncologists, and 

researchers. This type of multidisciplinary cooperation is 

essential for recognising problems, coming up with 

solutions, and guaranteeing the effectiveness and safety 

of new technologies and processes. The advancement of 

patient care will depend heavily on continuous research 

and the incorporation of cutting-edge technologies as the 

area of robotic-assisted surgery for prostate cancer 

continues to develop [17]. 

 

CONCLUSION  

In conclusion, there have been substantial developments 

in robotic-assisted surgery for prostate cancer in recent 

years. This technology has revolutionised surgical 

practises and enhanced clinical results from its early days 

with the da Vinci Surgical System to its most recent 

robotic platforms. Furthermore, there is tremendous 

promise for improving patient care through the 

combination of AI, tele-mentoring systems, and 

personalised medicine. Robotic-assisted surgery will 

continue to be a crucial and constantly improving part of 

the treatment of prostate cancer because to the 

collaborative efforts of surgeons, engineers, and 

researchers. With the potential to significantly enhance 

patient outcomes and quality of life, this field has a bright 

future. 
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