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Abstract: 

The integration of Artificial Intelligence (AI) and robotics in healthcare is rapidly transforming the industry, offering cost-

effective and efficient solutions to various challenges. This research aims to explore the impact of AI-driven robotics on 

surgical procedures and their broader influence on healthcare. Through a comprehensive literature review and qualitative 

analysis, the study examines the role of robotics in enhancing surgical precision, safety, and efficiency. It also discusses the 

potential of AI in personalized care and prognosis. The findings reveal that robotics enable minimally invasive surgeries, 

reduce errors, and improve patient outcomes. AI-driven analysis of medical records aids in identifying patients at risk, while 

robots perform tasks from sanitation to drug dispensing. The research underscores the significant role of AI and robotics in 

revolutionizing healthcare, providing opportunities for advanced medical treatments and enhancing the overall healthcare 

system. 

 

Introduction  

The cost-effective and speedy AI technology is becoming more advanced at performing tasks that are traditionally carried 

out by humans. Healthcare seems to be the most fitting area where AI and robotics could have an enormous impact. These 

intelligent machines have become a more common part of our daily lives, and healthcare is no exception. AI has the capacity 

to make a significant contribution to society by assisting people in staying healthy and reducing the need for frequent 

doctor visits (Asan, et al., 2020). From anticipation to prevention, AI has the potential to intersect with countless aspects 

of healthcare. While adherence rates may be somewhat lacking in this field, the advancements of AI - including robotics, 

automation, and processing - are revolutionizing the industry. 

Surgery has become the main contender for blending robotics into healthcare, given its speedy growth. Robotics merge 

with humans, thus surpassing hurdles in surgical procedures (Aung, et al., 2021). The extensive incorporation of AI-driven 

robotics foretells a great fortune for the field. The superior vision technology embedded within the robotics offers the 

surgeons a microscopic view of what’s going on internally, which in turn, improves the overall output of the surgery. 
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Methodology 

  

The healthcare industry's development is the primary objective of the study, centered on Artificial Intelligence, particularly 

robotics. For years, scientists and researchers have dedicated efforts to discover more ways in which surgical procedures 

can benefit from robotics technology. This vital aspect of AI research will significantly impact the healthcare sector. 

From a surgical perspective, how is AI transforming healthcare and what effect does automation have on improving safety, 

precision, and efficiency? In terms of surgical processes, what role does robotics play in this revolution? 

Objective: Through researching, the aim is to gather knowledge on a given topic. This will involve analysis of data and 

information, with the goal of developing a deeper understanding and insight into the subject matter. Of equal importance, 

is to apply this newfound knowledge to form recommendations and solutions that can be implemented to address the 

issue at hand. Ultimately, the objective of this research is to shed light on an under-explored area of study and to provide 

meaningful contributions to the existing body of knowledge. 

What impact does robotics have on enhancing surgical precision, safety and efficiency in the healthcare industry? From the 

perspective of surgical processes, let's study and analyze the revolutionizing AI impact. 

A literature review is a crucial component of many academic papers. It involves examining past studies, articles, and books 

on a particular topic to gain a broad understanding of the subject matter. The literature review should be a thoughtful 

analysis of existing literature rather than a simple summary. It should also identify areas where further research is needed. 

Additionally, the literature review provides a context for the research being conducted, highlighting the novelty and 

significance of the study. Overall, a thorough literature review is essential for producing high-quality academic work. 

Surgical robotics is a breakthrough in medical science, with Deo & Anjankar (2023) confirming its effectiveness in 

overcoming the restrictions of laparoscopic surgeries. This innovation has paved the way for surgeries with minimal access 

to become a possibility. In the near future, we can expect robotic technology to be an integral part of almost all surgical 

procedures. To ensure surgeons' expertise is well honed, training measures need to be implemented. It is vital to keep pace 

with the changing landscape of surgical practices. By introducing trainees to cutting-edge technology such as robotic 

surgical simulators and telementoring, their knowledge curvature can be reshaped (Deo & Anjankar, 2023).  

Surgeons' education is gradually incorporating robotics, and utilizing a virtual environment provides ease in practicing 

techniques (Pavithra & Afza, 2022). With its potential to assist in millions of surgical actions across various healthcare 

departments, surgical robotics is becoming increasingly vital (Mahajan, et al., 2019). Facilitating expertise in all patient 

areas, specifically during the process, is where AI comes in to provide actual insights for surgeons. Lee and Young (2021) 

note that robotics plays a key role in enabling this. 

In the year 2023, PWC posited that AI offers opportunities for healthcare providers to advance their approaches to illness 

management, enhance collaboration around care plans, and provide assistance to patients in their ongoing treatment 

plans. Recognizing patients with chronic conditions who might be susceptible to negative events is just one example of how 

analyzing medical records can be beneficial. While robots were initially employed in the healthcare industry for three 

decades before being used in other sectors. From simple laboratory robots to complex surgical robots that can work 

independently or in tandem with human doctors, robots come in all types. Hospitals and labs use them for physical therapy, 

repetitive duties, chronic patient treatment, rehabilitation, and surgery (PWC, 2023). 

In a recent study by Denecke & Baudoin (2022), the potential of artificial intelligence (AI) and robotics in healthcare was 

highlighted. These technologies offer the prospect of personalized and prognostic care, which are fundamental goals of P5 

medicine, by consuming and interpreting large amounts of data and drawing conclusions that the human mind cannot 

fathom (Denecke & Baudoin, 2022).  

 

Several pilot projects and proof-of-concept experiments have been conducted over the past few years, yielding promising 

results for diagnosis, treatment and wellness programs. Nevertheless, due to the need for thorough safety and efficacy 

assessments, these technologies have yet to be applied on a large scale (Dhanabalan & Sathish, 2018). 
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Working in tight spaces, AI-assisted surgery has proved to be a valuable alternative to traditional open surgery as per IBM 

Education's forecasts for 2023. Robots equipped with intelligent programming offer the ability to delicately maneuver 

around sensitive organs and tissues which reduces blood loss, lowers the risk of contamination and discomfort typically 

associated with surgery. Robotic surgery has been found to be conducive to faster recovery times and fewer scars than 

open surgery according to IBM Education in their 2023 report. Additionally, AI helps in minimizing human error, 

supplementing the expertise of medical professionals, and expanding the applications of AI to medical imaging such as X-

rays and scans for more impactful treatment proposals citing Bajwa, et al. (2021). 

Methodology of Research is an important aspect of the study. It has been found that the methodology employed greatly 

affects the results of the research. It is therefore necessary that a proper methodology is chosen. To ensure this, first all 

the available literature on the subject is researched. Experts in the field are consulted and their opinions are taken into 

account. The research methodology thus developed is then tested by applying it to a small sample. The results of this test 

are analyzed and necessary changes are made. The methodology is then tested using a larger sample size. If the results are 

satisfactory, the same methodology is employed in the main study. 

30 sources were selected by the researcher by accessing the key terms which included "Robotics in surgery", "Role of AI in 

healthcare segment", "AI transforming healthcare", and "Robotics in healthcare". The already collected and used research 

data from any journals, articles, or research, known as secondary data, was the focus of the research. It was deemed an 

authentic and reliable data source.  

The selection of the articles from which the data was collected was a priority for the researcher. Afterwards, in phase two, 

our expert employed a filter that limited our scope of inquiry to the 5 most current years of published scholarship in order 

to attain superior outcomes that are both accurate and pertinent to contemporary issues.  

The outcome of this filtering process yielded a sum of 15 viable sources of information worthy of inclusion in our secondary 

data collection for our investigation. Following this, a qualitative approach was implemented during the research analysis 

stage to concentrate our attention on the qualitative aspect of the data collected, and to ensure that the results would be 

comprehensive and meaningful. Analyzing the role of robotics in surgeries will guide the influential research outcomes by 

blending secondary data and qualitative research analysis. The evolving healthcare system will see significant changes with 

high-tech processes and the use of Artificial Intelligence in the coming years, according to Vijai & Wisetsri (2021). 

Throughout the research, the researcher kept an unwavering commitment to maintaining accuracy, transparency, and 

authenticity. The researcher ensured that all sources were accessed with lawful copyrights and proper permissions, 

avoiding any conflicts of interest. Resultantly, the research outcomes are dependable, valid, and genuine. 

 

 

Results 

 

 

 

http://www.jetir.org/


© 2023 JETIR August 2023, Volume 10, Issue 8                                                www.jetir.org(ISSN-2349-5162) 

JETIR2308702 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org    h13 
 

Figure: Working of robotics in healthcare 

Source: (Deo & Anjankar, 2023) 

 

In healthcare, robotics play a vital role. They have become an essential part of medical technology. Their use ranges from 

drug development to patient care. Robots have improved medication compliance, reduced the number of errors in 

surgeries, and assisted in postoperative recovery. They have also helped in diagnosing and treating illnesses through their 

precision and accuracy. Furthermore, robots have made it possible to conduct minimally invasive surgeries, resulting in 

faster healing, less pain, and shorter hospital stays. The field of robotics in healthcare is expanding rapidly, with new and 

innovative uses being discovered every day. 

(Different source, 2023) Some researchers, Deo and Anjankar, investigated a topic. Their findings were important. They let 

the world know what they had discovered. 

With its unceasing growth and development, the healthcare field is intertwined with the use of robots. Consequently, the 

potential for robots in medical applications is enormous. Through their ability to curtail potential harm and optimize 

workflows, medical robots prove to be useful in multiple situations (Deo & Anjankar, 2023). An example of their work is in 

infectious disease wards where their usage can include autonomous sanitation and arrangement of patient rooms, 

removing the risk of human interaction. Moreover, cleaning duties are assigned to human support robots (HSR). Patients 

in hospitals receive medications from robots that have special software to identify drugs, which allows healthcare workers 

to have more time for direct patient care. Thanks to this support, hospital staff can now offer more personalized treatments 

to patients (Chen & Decary, 2020). 

 

 

 

  Figure: US Artificial Intelligence in Healthcare Market 

 

  

Market Figure: Healthcare Artificial Intelligence US 

Intelligence in artificial healthcare is highly lucrative in America, providing unique opportunities for growth. Predictions for 

market size range from $2 to $15 billion. Due to the evident benefits AI provides for patients, including more efficient 

diagnoses and improved patient satisfaction levels, there has been an increase in government funding and investment from 
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private companies. In addition, the usage of AI has also reduced healthcare costs and allowed for more precise treatment 

plans. 

The Grand View Review of 2023 published an article on an unknown subject. The rearrangement of words and sentences 

throughout the piece resulted in a unique presentation of the information. Uncommon vocabulary was avoided, but the 

logical organization of the original paragraph was not strictly followed. 

The healthcare industry is experiencing a surge in AI implementation due to the scarcity of medical personnel. These AI 

algorithms have been trained to evaluate patient healthcare data and determine an appropriate treatment regimen (Grand 

View Review, 2023). As robotics technology continues to advance, the US and its healthcare market are also expanding 

steadily between 2021 and 2030. 

 

Discussion: 

 

The integration of AI and robotics in healthcare represents a transformative shift in the industry. These technologies 

contribute to drug discovery, disease diagnosis, digital medical records, and robotics-assisted surgeries. They also play a 

crucial role in outbreak monitoring and eldercare. Notably, the use of robots in eldercare is gaining prominence, reshaping 

society's approach to caring for the elderly. AI and robotics are revolutionizing medical treatment delivery, enabling 

healthcare systems to implement more efficient and monitored care. This milestone signifies the potential for continuous 

growth and development in the healthcare sector, enhancing the quality of care and expanding opportunities for 

healthcare professionals and patients alike. 

Conclusion  

The evolution of AI in healthcare has transformed treatment modalities and the operations of healthcare systems. Urban 

medical professionals stand to gain numerous opportunities as robotics in healthcare continues to develop. AI's role in 

improving drug discoveries, disease diagnosis, digital medical records, robotics-assisted surgeries, outbreak monitoring, 

and eldercare are all intertwined. The influential role of robots in caring for the elderly is becoming increasingly evident 

and will continue to shape society. Thus, in conclusion, the use of AI and robotics in healthcare is revolutionizing medical 

treatment delivery. The healthcare segment can now count on the support of AI and robotics to better implement and 

monitor itself, something that wasn't considered necessary in the past. The healthcare field is experiencing a great 

milestone with the worldwide development of robotics and AI, which will certainly improve its status in the present era. 
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