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Abstract: Healthcare is undergoing a technological transformation, particularly in robotic surgery
and artificial intelligence (AI) applied to cytology. These innovations are improving the precision
and efficiency of both surgical procedures and laboratory diagnostics. Robotic systems, such as the
Da Vinci, enable surgeons to perform complex procedures with enhanced control and precision,
leading to minimally invasive surgeries with reduced recovery times. This technology has
significantly impacted urological, cardiac, and gastrointestinal surgeries, and its use is expected to
grow. In cytology, Al automates the analysis of cell samples, leading to faster and more accurate
diagnoses, especially in detecting diseases like cervical cancer. Al reduces errors and enhances
diagnostic accuracy by identifying complex patterns in cellular images. Predictive analytics, driven
by big data, also allows for personalized treatments based on patient-specific data. However, these
technologies face challenges, including high costs, ethical concerns, data privacy issues, and
resistance from healthcare professionals. Continuous training is essential for medical personnel to
effectively adopt these tools. Furthermore, the rise of telemedicine and telesurgery, supported by
advancements in 5G, offers new opportunities for remote care but also introduces risks, such as
depersonalization of medical care and technological barriers. Ultimately, while robotic surgery and
Al hold great promise for improving clinical outcomes, their successful integration will depend on
addressing these challenges and ensuring that healthcare professionals are adequately prepared for
the digital future.

Keywords: robotic surgery; cytology; healthcare; artificial intelligence; deep learning

1. Introduction

Healthcare has entered a new technological era, in which advanced tools are profoundly
reshaping both surgical procedures and laboratory diagnostics. Two key areas of this transformation
are robotic surgery and artificial intelligence (AlI) applied to cytology, both of which exemplify how
technology is increasingly permeating diverse areas such as the operating room and the pathology
lab. This technological convergence allows for improvements in precision, efficiency, and clinical
outcomes in areas as disparate as minimally invasive surgical interventions and cell analysis for
pathology detection. In both cases, big data, advanced sensors, and artificial intelligence play a key
role in clinical decision-making [1-4].

In the operating room, robotic surgery systems, such as the Da Vinci system, enable surgeons
and their teams to perform complex procedures with levels of precision and control that surpass the
limitations of manual surgery. This has facilitated the evolution toward minimally invasive surgeries,
reducing risks and recovery times for patients [4-6]. These technologies have transformed delicate

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202410.1044.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2024 d0i:10.20944/preprints202410.1044.v1

interventions such as urological, cardiac, and gastrointestinal surgeries, and their usage is expected
to expand further as hospitals continue to adopt these innovations [5-7].

On the other hand, in cytology labs, the use of artificial intelligence is redefining how cell
samples are analyzed. Al automates the analysis, enabling faster and more accurate diagnoses in
areas such as cervical cancer, one of the primary applications of digital cytology, while reducing false
positive and negative rates [2,8,9]. Furthermore, big data platforms and predictive analytics are
taking these technologies to a new level by allowing personalized treatments based on the data
collected about the patient. This happens in both surgery and cytology, improving clinical outcomes
[10].

An added value of adopting these technologies is the more equitable distribution of healthcare,
as they can reach patients in geographically dispersed or underserved areas. In this way, new
technologies become a democratizing tool for access to healthcare [11].

However, the implementation of these technologies is not without ethical challenges, resistance
from healthcare professionals, and difficulties in integrating them into current health systems. As
robotic surgery and Al-assisted cytology become more widespread, dilemmas arise regarding data
privacy, medical responsibility, and the need for continuous professional training [9,10]. Nonetheless,
their potential to improve long-term clinical outcomes and optimize workflows promises to make
these tools a fundamental pillar of modern healthcare. This article explores the advantages,
disadvantages, and challenges of robotic surgery and artificial intelligence in cytology in detail, as
well as their implications for nursing professionals and hospital management.

2. Materials and Methods

To conduct a comprehensive literature review, several databases were systematically searched,
including PubMed, SciELO, Google Scholar, and CINAHL. The search strategy focused on
identifying relevant studies by using the following keywords: robotic surgery, cytology, healthcare,
artificial intelligence, and deep learning. The review was limited to articles published in English and
Spanish from 2020 onwards, ensuring that the most recent advances in the field were included.

All retrieved articles were screened based on the title and abstract. Duplicates were removed,
and articles that did not align with the focus of the study or were not available in full-text format
were excluded from the final selection. The remaining articles were analyzed and synthesized to
provide a comprehensive theoretical and contextual foundation on the current state of robotic
surgery and cytology, with a focus on their integration with new technologies such as artificial
intelligence.

Each selected study was carefully summarized, evaluated, and synthesized to present the key
findings relevant to the application of Al and new technology systems in healthcare, particularly in
cytology and robotic surgery. This methodology ensured that the literature review encompassed a
wide range of perspectives, while maintaining a focus on the most recent and pertinent research.

3. Results

The results of the literature review are divided into several sections. The first is Robotic Surgery:
Precision, Efficiency, and Challenges, with a special focus on advantages and disadvantages. The
second is Artificial Intelligence Applied to Cytology: Automation and Early Diagnosis, also
highlighting advantages and limitations. In both cases, the implications for operating room nurses
and specialist technicians in pathology labs are considered. The review also addresses other relevant
issues, such as Big Data and Predictive Analytics in the Personalization of Treatments, Telework in
Healthcare: Flexibility and Risks, and Professional Training and Barriers to Implementation. It
concludes with a future project that could have a significant impact on the quality of life for patients
affected by major neurological injuries. The main results are shown in Table 1.


https://doi.org/10.20944/preprints202410.1044.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2024 d0i:10.20944/preprints202410.1044.v1

3.1. Robotic Surgery: Precision, Efficiency, and Challenges

Robotic surgery has radically changed the way many surgical procedures are performed.
Systems such as Da Vinci enable surgeons to carry out complex operations with a level of precision
that significantly reduces the risks associated with traditional surgery [5,6]. This technology uses
robotic instruments controlled by the surgeon from a console, allowing for finer and more precise
movements than could be made manually. The surgeon is supported by other team members who
also interact with the robot [7]. These systems allow for minimally invasive interventions, reducing
hospitalization times, complications, and postoperative pain [6,7].

3.1.1. Advantages of Robotic Surgery

The advantages of robotic surgery translate into significant improvements for both patients and
healthcare professionals. Greater surgical precision, i.e., the ability to perform precise movements
and optimally control robotic instruments, has significantly reduced surgical complication rates [6].
Three-dimensional visualization and the use of advanced sensors provide real-time information about
tissue and anatomical structures, minimizing errors during surgery [1,12]. Less invasiveness, as smaller
and more precise incisions cause less damage to surrounding tissues, leading to less postoperative pain
and faster recovery [5,7]. Enhanced visualization, as the system offers an enlarged three-dimensional
view of the surgical area, improving the surgeon’s ability to identify and avoid critical structures [7].
Optimization of surgical time: despite the time required to set up the robotic equipment, once in use,
the procedure is often faster, leading to more efficient use of operating rooms [6].

In urological and gynecological procedures, such as prostatectomies and hysterectomies, robotic
surgery has shown significant improvement in outcomes, reducing hospital stays and speeding up
patient recovery [6,7].

3.1.2. Disadvantages and Challenges in Implementation

Despite its clear advantages, the adoption of robotic surgery faces several significant challenges.
One of the main obstacles is the high initial cost: the purchase and maintenance of robotic systems
are prohibitive for many hospitals, especially those with limited budgets [7,12]. Additionally, there
is a steep learning curve for both surgeons and nursing staff, who must receive specialized training
to handle these systems [6,7]. Resistance from personnel: Many experienced professionals are
reluctant to replace traditional techniques with robotic surgery, due to the comfort and skill they have
acquired over years of manual practice [6]. In fact, they may perceive these systems as complex or
unnecessary [7]. To overcome these challenges, it is essential to implement continuous training
programs to allow professionals to acquire the skills necessary to use these tools efficiently [6,7].

However, studies suggest that once the learning curve is overcome, robotic surgery not only
improves clinical outcomes but also optimizes the long-term use of resources by reducing
postoperative complications and hospital stay lengths [5,7].

3.1.3. Implications for Nursing Staff

Robotic surgery has redefined the roles of the surgical team, particularly for nurses. These
professionals must acquire new skills, such as preparing and calibrating robotic systems before
surgery, as well as providing technical support during the procedure [5,7]. Additionally, technical
training and coordination with the surgeon are crucial, as the nursing team must be prepared to
adjust or intervene in the management of the robot during surgery, especially in the event of technical
issues [7]. This change in responsibilities requires constant skill updates and increased specialization
within the surgical team [5,6].

3.2. Artificial Intelligence Applied to Cytology: Automation and Early Diagnosis

The application of artificial intelligence (Al) in cytology has enabled the automation of cell
sample analysis, improving both the accuracy and speed of diagnosis. This advance is crucial for the
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early detection of diseases such as cervical cancer, where Al has proven to be more precise than
traditional methods in identifying cellular abnormalities [2,8].

3.2.1. Benefits of Al in Cytology

The automation of cytological diagnosis through Al brings numerous advantages. One of the
main benefits is the increased speed of analysis: Al algorithms can process large volumes of
cytological images in a short amount of time, allowing laboratories to handle more samples with
fewer personnel [8,9], thereby reducing the manual workload of cytotechnologists and speeding up
response times [2,13]. Al also reduces human error: by removing dependence on the human eye,
false-positive and false-negative rates are decreased, improving diagnostic accuracy [8]. Deep
learning algorithms can identify complex patterns in cellular images, enhancing diagnostic precision
[13]. Moreover, Al allows for predictive analysis, which can identify patients at higher risk of
developing cancer or precancerous conditions, improving early detection and facilitating
personalized treatment [3]. These predictive diagnoses are based on Al’s ability to detect molecular
and morphological patterns, which allows the identification of subtle cellular changes, facilitating the
early detection of diseases [8,14].

A study on Al in cervical cytology reported a 20% improvement in the detection of precancerous
lesions through the use of deep learning algorithms [8].

3.2.2. Limitations and Challenges

Despite its benefits, the implementation of Al in laboratories faces several challenges. One of
these is the cost of implementation: adopting Al requires significant investment in technological
infrastructure, from servers and storage systems to algorithm training [8]. Additionally, the quality
of the diagnosis largely depends on the quality of the data: Al algorithms are only as effective as the
data they are trained on. If the data is poor or non-representative, the results can be inaccurate or
biased [9,15]. Another important challenge is the lack of specific training in the use of these digital
platforms. Cytotechnologists must acquire new skills to interpret the results generated by Al systems
and ensure that data is properly managed [8].

A further challenge faced by these systems is the lack of clear regulations: the use of Al in
medical diagnostics raises ethical and regulatory dilemmas, particularly in relation to automated
clinical decision-making and patient data privacy [9,15].

3.2.3. Implications for Laboratories and Personnel

The adoption of Al in cytology has also transformed work in pathology laboratories.
Cytotechnologists must be trained not only to handle digital platforms but also to interpret the results
generated by Al algorithms [8,13]. Moreover, greater collaboration between personnel is required to
ensure that data is managed appropriately and diagnostic quality is maintained [8].

3.3. Big Data and Predictive Analytics in the Personalization of Treatments

The use of big data and predictive analytics is emerging as a key tool in the personalization of
medical treatments. By collecting and analyzing large volumes of patient data, Al algorithms can
identify predictive patterns that allow for the anticipation of disease progression and the
customization of treatments based on the individual characteristics of the patient [14,15].

3.3.1. Personalization of Treatment

The analysis of clinical, genetic, and molecular data through big data enables the development
of personalized treatments that are more effective and tailored to the specific needs of each patient.
Instead of applying a standard approach, doctors can use detailed data to select the most effective
treatments [15]. For instance, in oncology, predictive analytics helps oncologists choose the most
appropriate therapy based on the genetic profile of the patient’s tumor [14,15]. This not only improves
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treatment outcomes but also reduces side effects, as therapies are tailored to the specific needs of the
patient [13,15].

3.3.2. Ethical Challenges of Big Data

The massive use of data raises significant ethical issues related to data privacy and patient
information security. As hospitals collect and store more data, the risk of cyberattacks and privacy
breaches increases [10,15]. Furthermore, clinical decision-making based on Al algorithms raises
questions about medical responsibility, particularly in the case of error, as automated systems can
influence critical decisions without direct human intervention [15].

3.4. Telework in Healthcare: Flexibility and Risks

Telemedicine and telework have gained ground in healthcare due to technological
advancements. Healthcare professionals can work remotely, monitoring patients through advanced
sensors and digital platforms, facilitating medical care at a distance [9,10]. It may be easier to envision
telework in laboratories but telework can also be applied to surgery.

3.4.1. Telework in the Laboratory

Digital technologies have allowed many healthcare professionals, including cytotechnologists
and pathologists, to work remotely. The ability to analyze images and issue diagnoses from any
location has created new telework opportunities in healthcare [9]. Telework in healthcare offers
greater flexibility and facilitates international collaboration, as professionals can share and analyze
digital samples from different locations [9]. It also allows laboratories to process more samples in less
time, improving operational efficiency [9]. However, telework also poses certain risks, such as the
depersonalization of medical care and the potential loss of direct control over the work environment
[9]. Additionally, not all professionals have equal access to technological tools, which can create
inequalities in diagnostic quality [9].

3.4.2. Telework in Surgery

Telesurgery, or remote surgery, is a technology that allows a surgeon to control a surgical robot
from a distance, operating on patients located in different geographical areas. An iconic example of
this was the Lindbergh Operation in 2001, in which a surgeon in New York performed a gallbladder
surgery on a patient in France using the ZEUS robotic surgical system. This operation demonstrated
the feasibility of performing surgical procedures over long distances, thanks to real-time data
transmission via high-speed networks [16].

Currently, advances in 5G networks have significantly improved latency, a crucial factor in
telesurgery. The low latency offered by 5G ensures that the surgeon’s commands are transmitted to
the robot with minimal delay, which is essential for maintaining surgical precision. However,
technical challenges remain, such as the need for robust infrastructure and the ability to compensate
for any delay in sensory and haptic feedback [17].

3.5. Professional Training and Barriers to Implementation

The rapid adoption of new technologies has created a gap between the traditional skills of
healthcare personnel and the new digital skills required to manage robotic systems and Al This lack
of training is one of the main obstacles to the full adoption of these technologies in hospitals [7,8].

To bridge this gap, it is essential to develop continuous training programs that enable doctors,
nurses, and cytotechnologists to adapt to the new technological demands [7,8]. Furthermore,
collaboration with educational institutions is crucial to ensure that new healthcare professionals are
prepared to use these tools from the beginning of their careers [8]. In this regard, there are
publications that explain various teaching methodologies aimed at facilitating the acquisition of
knowledge on new technologies in clinical practice. Collaboration between educational and clinical
institutions is crucial in these cases [18]. These training programs should be accompanied by efficient


https://doi.org/10.20944/preprints202410.1044.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2024 d0i:10.20944/preprints202410.1044.v1

monitoring and evaluation methods. Both equipment and procedures must be checked. In this
regard, various authors propose Best Practices. The use of these Best Practices seeks to ensure that
the training programs are useful and appropriate to the clinical practice environment [19].

3.6. Future: The Promising Neuralink Project and Its Challenges

Brain-machine interfaces hold promise for the restoration of sensory and motor function and the
treatment of neurological disorders, but clinical brain-machine interfaces have not yet been widely
adopted, in part, because modest channel counts have limited their potential. Neuralink seeks to
develop a brain-computer interface with thousands of channels to help patients with neurological
disorders such as paralysis and degenerative diseases [20]. This study details how Neuralink’s
flexible microchips could improve quality of life by restoring motor and sensory function, although
they face technological challenges, such as long-term compatibility with brain tissue and surgical
risks. In addition to their medical applications, Neuralink poses significant ethical challenges, such
as the potential to alter human identity and autonomy. Other challenges include concerns about brain
data privacy and the potential risks of manipulation [21].

Table 1. Summary of the results from the cited studies.

Technology Advantages Disadvantages References
. Greater precision, less invasiveness, High cost, learning curve, staff
R 2-7,12,16,17,1
obotic Surgery better visualization resistance [2-7,12,16,17,19]
. Automation, higher accuracy, error High initial costs, dependence on
Al in Cytology o fucﬁon y & o quahfy 8,9,11,13-15,18]

4. Discussion and Conclusions

The advancement of new technologies in healthcare, such as robotic surgery and artificial
intelligence applied to cytology, is redefining clinical practice. These innovations are improving the
precision and efficiency of surgical and diagnostic procedures, enabling healthcare professionals to
make more informed decisions and personalize treatments based on specific patient data [6,10,15].

However, the implementation of these technologies also presents significant challenges. Initial
costs, resistance to change from professionals, the need for specialized training, and ethical dilemmas
related to the use of big data and medical responsibility are issues that must be addressed to ensure
successful integration [7-9].

In the future, the success of these technologies will depend on their proper implementation and
the ability of healthcare professionals—doctors, nurses, and specialist technicians—to adapt to an
increasingly digitized clinical environment.

Author Contributions: Vega-Castro A: Conceptualization, writing; Castro-Peraza ME: original draft
preparation, methodology; Llabres-Sole R and Sosa-Alvarez MI: writing, review and editing; Lorenzo-Rocha N:
supervision, writing—review and editing; All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.
Informed Consent Statement: Patient consent was waived due to nature of this study.

Data Availability Statement: The data presented in this study are available on request from the corresponding
author but can be retrieved using data bases.

Public Involvement Statement: There was no public involvement in any aspect of this research.

Guidelines and Standards Statement: This manuscript was drafted against the The PRISMA Statement.


https://doi.org/10.20944/preprints202410.1044.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2024 d0i:10.20944/preprints202410.1044.v1

Use of Artificial Intelligence: Al or Al-assisted tools were used in translation and retranslation of this
manuscript.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to
publish the results.

References

1. Peng, C; Goswami, P.; Bai, G. A literature review of current technologies on health data integration for
patient-centered health management. Heal. Informatics J. 2019, 26, 1926-1951,
https://doi.org/10.1177/1460458219892387.

2. Hughes, T.; Rai, B.; Madaan, S.; Chedgy, E.; Somani, B. The Availability, Cost, Limitations, Learning Curve
and Future of Robotic Systems in Urology and Prostate Cancer Surgery. |. Clin. Med. 2023, 12, 2268,
https://doi.org/10.3390/jcm12062268.

3. BenMessaoud, C.; Kharrazi, H.; MacDorman, K.F. Facilitators and Barriers to Adopting Robotic-Assisted
Surgery: Contextualizing the Unified Theory of Acceptance and Use of Technology. PLOS ONE 2011, 6,
€16395, https://doi.org/10.1371/journal.pone.0016395.

4. Abbasi, N.; Hussain, H.K. Integration of Artificial Intelligence and Smart Technology: AI-Driven Robotics
in Surgery: Precision and Efficiency. |. Artif. Intell. Gen. Sci. (JAIGS) ISSN:3006-4023 2024, 5, 381-390,
https://doi.org/10.60087 /jaigs.v5il1.207.

5. Guni, A.; Varma, P.,; Zhang, J.; Fehervari, M.; Ashrafian, H. Artificial Intelligence in Surgery: The Future is
Now. Eur. Surg. Res. 2024, 1-1, https://doi.org/10.1159/000536393.

6. GIAMMARIA, C, et al. Robotic Uro-Oncological Surgery: Nursing Skills and Future Perspectives. World
cancer research journal, 2023, vol. 10.

7. SERGEEVA, Anastasia; HUYSMAN, Marleen; FARAJ, Samer. Transforming work practices of operating
room teams: the case of the Da Vinci robot. 2015.

8.  Kim, D.; Thrall, M.J.; Michelow, P.; Schmitt, F.C.; Vielh, P.R.; Siddiqui, M.T.; Sundling, K.E.; Virk, R;;
Alperstein, S.; Bui, M.M,; et al. The current state of digital cytology and artificial intelligence (Al): global
survey results from the American Society of Cytopathology Digital Cytology Task Force. J. Am. Soc.
Cytopathol. 2024, 13, 319-328, https://doi.org/10.1016/j.jasc.2024.04.003.

9.  Pallua, J.; Brunner, A.; Zelger, B.; Schirmer, M.; Haybaeck, J. The future of pathology is digital. Pathol.—Res.
Pr. 2020, 216, 153040, https://doi.org/10.1016/j.prp.2020.153040.

10. MALATHI, K, et al. Medical Data Integration and Interoperability through Remote Monitoring of
Healthcare Devices. Journal of Wireless Mobile Networks, Ubiquitous Computing, and Dependable
Applications (JoWUA), 2024, vol. 15, no 2, p. 60-72.

11. DE CASTRO, Adrian de Vega, et al. Anatomia patoldgica, citodiagnostico e inteligencia artificial: analisis
de desafios y beneficios.

12. Gumbs, A.A.; Frigerio, 1; Spolverato, G.; Croner, R; Illanes, A.; Chouillard, E.; Elyan, E. Artificial
Intelligence Surgery: How Do We Get to Autonomous Actions in Surgery? Sensors 2021, 21, 5526,
https://doi.org/10.3390/s21165526.

13. Giarnieri, E.; Scardapane, S. Towards Artificial Intelligence Applications in Next Generation
Cytopathology. Biomedicines 2023, 11, 2225, https://doi.org/10.3390/biomedicines11082225.

14. Gedefaw, L.; Liu, C.-F.; Ip, RK.L.; Tse, H.-F.; Yeung, M.H.Y.; Yip, S.P.; Huang, C.-L. Artificial Intelligence-
Assisted Diagnostic Cytology and Genomic Testing for Hematologic Disorders. Cells 2023, 12, 1755,
https://doi.org/10.3390/cells12131755.

15. Wang, J.; Yu, Y,; Tan, Y.; Wan, H.; Zheng, N.; He, Z.; Mao, L.; Ren, W.; Chen, K,; Lin, Z.; et al. Artificial
intelligence enables precision diagnosis of cervical cytology grades and cervical cancer. Nat. Commun. 2024,
15, 1-14, https://doi.org/10.1038/s41467-024-48705-3.

16. Marescaux, J.; Leroy, J.; Rubino, F.; Smith, M.; Vix, M.; Simone, M.; Mutter, D. Transcontinental Robot-
Assisted Remote Telesurgery: Feasibility and Potential Applications. Ann. Surg. 2002, 235, 487-492,
https://doi.org/10.1097/00000658-200204000-00005.

17. Barba, P.; Stramiello, J.; Funk, E.K,; Richter, F.; Yip, M.C.; Orosco, R.K. Remote telesurgery in humans: a
systematic review. Surg. Endosc. 2022, 36, 2771-2777, https://doi.org/10.1007/s00464-022-09074-4.

18. DE CASTRO PERAZA, Maria, et al. Objetos virtuales de aprendizaje para ciencias de la salud. En IN-RED
2021: VII Congreso de Innovacién Edicativa y Docencia en Red. Editorial Universitat Politecnica de
Valéncia, 2021. p. 983-995.

19. ESTES, Stephanie J., et al. Best practices for robotic surgery programs. JSLS: Journal of the Society of
Laparoendoscopic Surgeons, 2017, vol. 21, no 2.

20. Musk, E.; Neuralink An Integrated Brain-Machine Interface Platform with Thousands of Channels. J. Med
Internet Res. 2019, 21, e16194, https://doi.org/10.2196/16194.


https://doi.org/10.20944/preprints202410.1044.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2024 d0i:10.20944/preprints202410.1044.v1

21. Paladugu, P.S.; Ong, J.; Nelson, N.; Kamran, S.A.; Waisberg, E.; Zaman, N.; Kumar, R.; Dias, R.D.; Lee, A.G.;
Tavakkoli, A. Generative Adversarial Networks in Medicine: Important Considerations for this Emerging
Innovation in Artificial Intelligence. Ann. Biomed. Eng. 2023, 51, 2130-2142, https://doi.org/10.1007/s10439-
023-03304-z.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202410.1044.v1

	1. Introduction
	2. Materials and Methods
	3. Results
	3.1. Robotic Surgery: Precision, Efficiency, and Challenges
	3.1.1. Advantages of Robotic Surgery
	3.1.2. Disadvantages and Challenges in Implementation
	3.1.3. Implications for Nursing Staff

	3.2. Artificial Intelligence Applied to Cytology: Automation and Early Diagnosis
	3.2.1. Benefits of AI in Cytology
	3.2.2. Limitations and Challenges
	3.2.3. Implications for Laboratories and Personnel

	3.3. Big Data and Predictive Analytics in the Personalization of Treatments
	3.3.1. Personalization of Treatment
	3.3.2. Ethical Challenges of Big Data

	3.4. Telework in Healthcare: Flexibility and Risks
	3.4.1. Telework in the Laboratory
	3.4.2. Telework in Surgery

	3.5. Professional Training and Barriers to Implementation
	3.6. Future: The Promising Neuralink Project and Its Challenges

	4. Discussion and Conclusions
	References

