
AI Chatbots and Telemedicine 
in Cancer Care:

Supporting Patients and 
Enhancing Communications

Authors:

Mohammad-Soroush Khorsand
Azad University Science And Research Branch
Shahin Heidari
University of New Haven
Roya Darbani
Drug Applied Research Center, Tabriz University of 
Medical Sciences
Yousef Erfani Karimzadeh Tosi
North Khorasan University of Medical Sciences
Mohammad Hossein Pourasad
Kermanshah University of Medical Sciences
Yasamin Rajabloo
Mashhad University of Medical Sciences
Mahdi Babaei
Isfahan University of Medical Sciences
Shadi Nouri
Arak University of Medical Sciences
Amirali Azimi
Tehran�University of Medical Sciences
Fatemeh-sadat Tabatabaei
Tehran�University of Medical Sciences

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

1



Mina Afra
Nakhchivan State University
Mahtab Mirbolook
Cyprus International University
Mostafa Talebi
Kurdistan University of Medical Sciences
Mohammad Mehdi Atarod
Iran University of Medical Sciences
Maryam Ahmadyan
Shiraz�University of Medical Sciences
Sara Zare
Tehran University
Sepideh Hassanpour�Khodaei
Eastern Mediterranean University
Shima Moradian-Lotfi
Shahid Beheshti University of Medical Sciences
Amirhossein Esfahani
Mazandaran University of Medical Sciences
Golbarg Saremi
Islamic Azad University of Pharmaceutical Sciences 
Branch
Azadeh Bagheri
Islamic Azad University Islamshar Branch
Amirhossein Salmannezhad
Qazvin University of Medical Sciences
Hamed Ghorbani
Islamic Azad University Qazvin Branch
Kamran Sheikhi
Kurdistan University
Mohammad Sabouri
Genova University

 DR.MOHAMMAD-SOROUSHKHORSAND

2

Mahrokh Janmohamadi
Iran�University of Medical Sciences
Lida Zare Lahijan
University� of Tabriz
Behnaz Dalvandi
Islamic azad university,Medical Branch
Reza Dalvandi
Guilan University of Medical Sciences
Seyed Mohammad Shahab Mirabedini
Tehran Azad University
Nasim Razavi
Khorasan University of Medical Sciences
Sara Moghimi
Tulane University
Ahmad Abbaszadeh
Ahvaz Jundishapur University of Medical Sciences
Soroush Najdaghi
Isfahan University of Medical Sciences
Ebrahim Evazi
Hormozgan�University of Medical Sciences
Ehsan Ranjbar
Tehran�University of Medical Sciences
Delaram Narimani Davani
Isfahan University of Medical Sciences
Morteza Alipour
Universität Hamburg
Mohammad Yahyaei Feriz Hendi
Cleveland State University
Ghazal Sadat Tooyserkani
Islamic Azad University of Isfahan, Khorasgan Branch
Mahyar Noorbakhsh
Kashan University of Medical Sciences

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

3



Elham Niknejad
Islamic Azad University of Isfahan, Khorasgan Branch
Ariyan Nazemi
Virginia Tech
Tina Taherzadeh Amlashi
Guilan�University of Medical Sciences
Houman Mazaheri
Zanjan�University of Medical Sciences
Shamimeh Arabgol
Iran University of Medical Sciences
Amirreza Mohammadnejad
Kurdistan University of Medical Sciences
Maryam Alaei
Shahid Beheshti University of Medical Sciences
Babak Goodarzy
Iran University of Medicine and Sciences
Dorsa Zareie
Tehran Medical Sciences Branch, Islamic Azad 
University
Hamed Sabzehie
Kocaeli�Health and Technology University
Setareh Hedayati Emami
Iran�University of Medical Sciences
Roozbeh Roohinezhad
Iran�University of Medical Sciences
Yasamin Moradi�
The University of North Texas Health Science Center
Parham Heidari
Shiraz University of Medical Sciences
Asal Salehi
Islamic Azad University Tehran Medical Sciences

 DR.MOHAMMAD-SOROUSHKHORSAND

4

Sadegh Bagherzadeh
Tehran University of Medical Sciences
Maryam Azimi
University of Arizona
Mahfam Alijaniha
Zanjan�University of Medical Sciences
Sanaz Riahi
University of Oregon

Amirhossein Rigi
Shahid Beheshti university of Medical Sciences

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

5



 DR.MOHAMMAD-SOROUSHKHORSAND

6

Book Details:
Publisher: Kindle

Publication Date: September 2024

Language: English

Dimensions: 5 x 0.39 x 8 inches

© Kindle and PreferPub 2024

ISBN-13: 979-8339578314
This peer-reviewed book is subject to copyright. All 
rights are reserved by the Publisher, whether the 
whole or part of the material is concerned, specially 
the rights of translation, reprinting, result of 
illustrations, recitation, broadcasting, reproduction 
on microfilms or in any other physical way, and 
transmission or information storage and retrieval, 
electronic adaptation, computer software, or by 
similar or dissimilar methodology now known or 
hereafter developed.

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

7



 DR.MOHAMMAD-SOROUSHKHORSAND

8

Contents
Chapters
1- AI Chatbots and Telemedicine in the Management 
of Endocrine and Gastrointestinal Cancers

2- AI Chatbots and Telemedicine in the Management 
of Pediatric Cancers

3- AI Chatbots and Telemedicine in the Management 
of Skin Cancers

4- AI Chatbots and Telemedicine in the Management 
of Breast and Lung Cancers

5- AI Chatbots and Telemedicine in the Management 
of Oral Cancers

6- AI Chatbots and Telemedicine in the Management 
of Head and Neck Cancers

7- AI Chatbots and Telemedicine in the Management 
of Urogenital Cancers

8- AI Chatbots and Telemedicine in the Management 
of Bone Cancers

9- AI Chatbots and Telemedicine in the Management 
of Other Cancers

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

9



 DR.MOHAMMAD-SOROUSHKHORSAND

10

Background 
AI chatbots and telemedicine play essential 
roles in the management of endocrine and 
gastrointestinal diseases by enhancing patient 
engagement, improving disease monitoring, and 
facilitating remote care. Their advantages include: 
Diagnostic support and symptom analysis for 
early detection; 
Educational resources for patient awareness; 
Personalized care plans tailored to individual 
needs; 
Remote monitoring for consistent patient 
engagement and intervention. 
These techniques can be further enhanced when 
coupled with closed-loop drug delivery systems. 
To understand this integrated system, it's 
important to first grasp the concept of closed-loop 
drug delivery. 
Closed-loop drug delivery is a system that uses 
sensors to monitor vital health metrics and 
autonomously dispenses medication based on 
those readings. Its goal is to ensure that drug levels 

1- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF ENDOCRINE 
AND GASTROINTESTINAL 

CANCERS 

11



remain within a therapeutic range autonomously, 
without the need for manual adjustments. 
AI chatbots enhance closed-loop drug delivery by 
analyzing health data in real-time, offering advice 
for decisions, and facilitating tailored interactions 
with patients. They can interpret complex health 
information, which aids in fine-tuning medication 
amounts and alerting medical professionals about 
significant changes in a patient's health status. 
On the other hand, telemedicine enhances the 
functionality of closed-loop drug delivery systems 
by allowing healthcare professionals to monitor 
and manage treatment remotely. This technology 
enables doctors to oversee these automated 
systems, adjust therapeutic approaches, and 
engage with patients from a distance. 
This integrated therapeutic system has recently 
developed considerably and been implemented in 
endocrine and gastrointestinal cancers, such as 
choriocarcinoma, offering several advantages: 
1. Precise medication dosage: Real-time 
adjustments ensure optimal drug levels. 
2. Continuous patient support: Chatbots provide 
information and reminders, enhancing chronic 
disease management. 
3. Wider healthcare reach: Telemedicine facilitates 
healthcare access for remote patients. 
4. Resource efficiency: The system reduces in-
person visits, lowering healthcare costs. 
5. Customized treatment: Personalized care plans 
lead to better patient outcomes. 
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6. Informed decision-making: AI chatbots offer 
decision support based on complex data analysis. 
7. Safety and effectiveness: Automated drug 
adjustments improve treatment safety and 
efficacy. 
One practical example of this integrated system 
is CLAUDIA (Closed-Loop Automated Drug 
Infusion Regulator). Developed by MIT engineers, 
the CLAUDIA system enhances chemotherapy 
dosing for gastrointestinal cancer treatment 
by continuously measuring drug levels during 
infusion and adjusting the dosage to maintain 
optimal levels, personalized to the patient's 
response. In this study, 5-fluorouracil, a common 
chemotherapy drug for colorectal cancers, was 
used. This integrated approach with AI chatbots 
and telemedicine aims to reduce side effects 
and improve chemotherapy efficacy by ensuring 
precise drug delivery tailored to individual patient 
needs. 
Another example involves the management of 
insulinomas, a type of endocrine cancer, using 
automated insulin delivery (AID) systems. Often 
referred to as artificial pancreas or closed-loop 
systems, these systems use continuous glucose 
monitoring (CGM) to track blood glucose levels 
and an insulin pump to deliver insulin as needed. 
The AI chatbot component provides patients 
with real-time insights into their glucose data, 
offers recommendations for insulin dosing, and 
alerts them to potential hypoglycemic events. It 
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also facilitates communication between patients 
and healthcare providers, allowing for timely 
adjustments to treatment plans. 
Telemedicine enables remote monitoring of the 
patient's condition by healthcare professionals, 
who can access data collected by the AID system, 
make informed decisions about the patient's care, 
and communicate changes in treatment directly to 
the patient. 

Gastrointestinal Cancers 
The integration of AI chatbots and 
telemedicine into the management of endocrine 
and gastrointestinal cancers represents a 
transformative approach in healthcare. This 
synergy not only enhances patient outcomes but 
also streamlines processes, provides continuous 
support, and offers a more personalized 
experience for patients. In the evolving landscape 
of cancer care, these technologies are becoming 
indispensable tools in the diagnosis, treatment, 
and ongoing management of endocrine and 
gastrointestinal cancers. 

Artificial Intelligence 
Chatbots: Enhancing Patient 

Interaction and Support 
AI chatbots have emerged as a revolutionary tool 
in healthcare, offering numerous benefits in the 
management of endocrine and gastrointestinal 
cancers. These digital assistants are designed 
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to simulate human conversation, providing 
patients with a range of functionalities, 
including information dissemination, symptom 
monitoring, and psychological support. The 
utilization of natural language processing (NLP) 
and machine learning (ML) algorithms enables 
chatbots to understand and respond to patient 
inquiries accurately and efficiently. 
In the context of endocrine cancers, such 
as thyroid, adrenal, and pancreatic cancers, 
AI chatbots can assist patients by providing 
personalized information about their conditions. 
For instance, patients can inquire about 
symptoms, treatment options, and side effects, 
receiving instant and reliable responses based on 
up-to-date medical knowledge. Chatbots can also 
offer guidance on lifestyle modifications, such as 
dietary changes and exercise routines, which are 
crucial for managing endocrine cancers. 
Similarly, in gastrointestinal cancers, including 
colorectal, stomach, and esophageal cancers, 
AI chatbots can play a pivotal role. They 
can educate patients about their conditions, 
help them understand the importance of early 
detection, and provide information on screening 
procedures. Chatbots can also offer support for 
managing treatment side effects, such as nausea 
and digestive issues, which are common in 
gastrointestinal cancer patients. 
One of the significant advantages of AI chatbots 
is their ability to provide 24/7 support. Patients 
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undergoing cancer treatment often have questions 
or concerns that arise outside of regular office 
hours. AI chatbots can bridge this gap, offering 
continuous assistance and reassurance. This 
constant availability can help alleviate anxiety and 
improve overall patient satisfaction. 

Telemedicine: Bridging 
Gaps in Cancer Care 

Telemedicine, the practice of providing medical 
care remotely through digital communication 
tools, has gained prominence in recent years. 
It offers a range of benefits for patients 
with endocrine and gastrointestinal cancers, 
including increased accessibility, convenience, 
and continuity of care. Telemedicine platforms 
enable patients to have virtual consultations with 
their healthcare providers, reducing the need for 
in-person visits and minimizing travel-related 
stress. 
For endocrine cancer patients, telemedicine 
can facilitate regular monitoring and follow-
up appointments without the need for frequent 
hospital visits. For example, patients with 
thyroid cancer who require regular check-ups and 
imaging studies can use telemedicine to discuss 
their results with their oncologists and receive 
recommendations for further management. This 
approach can be particularly beneficial for 
patients living in remote or underserved areas, 
where access to specialized care may be limited. 
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In gastrointestinal cancer management, 
telemedicine can streamline the process of 
managing complex cases. Patients with colorectal 
cancer, for instance, can use telemedicine to 
receive guidance on pre- and post-operative care, 
discuss symptoms, and adjust their treatment 
plans based on real-time feedback. Additionally, 
telemedicine can support the coordination 
of care among multiple specialists, ensuring 
a comprehensive and integrated approach to 
treatment. 
The convenience of telemedicine also extends to 
patient education and support. Virtual platforms 
can host educational webinars, support groups, 
and counseling sessions, allowing patients 
to connect with others undergoing similar 
experiences and gain valuable information about 
their conditions. This virtual support network can 
enhance patient engagement and empowerment, 
leading to better adherence to treatment plans and 
improved outcomes. 

Synergy of AI Chatbots 
and Telemedicine 

The combination of AI chatbots and telemedicine 
creates a powerful synergy that can significantly 
enhance the management of endocrine and 
gastrointestinal cancers. By integrating chatbots 
into telemedicine platforms, patients can 
benefit from a seamless and cohesive care 
experience. For example, an AI chatbot can 
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provide initial symptom assessment and triage, 
directing patients to the appropriate telemedicine 
consultation based on their needs. This 
integration can optimize the use of healthcare 
resources and ensure that patients receive timely 
and relevant care. 
AI chatbots can also complement telemedicine 
consultations by providing patients with post-
appointment follow-up and support. After a 
virtual consultation, a chatbot can send 
reminders for medication adherence, follow-up 
appointments, and lifestyle modifications. It can 
also answer any additional questions that may 
arise, ensuring that patients have continuous 
access to information and guidance. 
Moreover, the data collected by AI chatbots 
during patient interactions can be integrated 
into telemedicine platforms, providing healthcare 
providers with valuable insights into patient 
concerns and needs. This data-driven approach 
can enhance the personalization of care and 
support more informed decision-making. 

Challenges and Considerations 
Despite the promising potential of AI chatbots 
and telemedicine, several challenges and 
considerations need to be addressed to optimize 
their effectiveness in cancer management. One of 
the primary concerns is ensuring data privacy 
and security. As these technologies involve the 
collection and transmission of sensitive patient 
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information, robust measures must be in place to 
protect against data breaches and unauthorized 
access. 
Additionally, the accuracy and reliability of 
AI chatbots are crucial. While these systems 
are designed to provide accurate information, 
there is always the potential for errors or 
misunderstandings. Continuous monitoring and 
updating of chatbot algorithms are essential to 
maintain their efficacy and ensure that they 
provide reliable guidance. 
Another consideration is the need for accessibility 
and inclusivity. Not all patients may have access to 
the necessary technology or be comfortable using 
digital tools. Efforts must be made to ensure that 
these technologies are accessible to all patients, 
including those with limited technological 
literacy or disabilities. 

Future Directions 
The future of AI chatbots and telemedicine in the 
management of endocrine and gastrointestinal 
cancers holds great promise. Ongoing 
advancements in AI and machine learning will 
continue to enhance the capabilities of chatbots, 
making them even more effective in supporting 
patient care. Additionally, the expansion of 
telemedicine services and the integration of AI 
into telemedicine platforms will further improve 
accessibility and convenience for patients. 
As these technologies evolve, it will be essential to 
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conduct ongoing research and evaluation to assess 
their impact on patient outcomes, satisfaction, 
and overall healthcare delivery. Collaboration 
between healthcare providers, technology 
developers, and patients will be key to optimizing 
the use of AI chatbots and telemedicine in cancer 
management. 
In conclusion, the integration of AI chatbots 
and telemedicine represents a significant 
advancement in the management of endocrine 
and gastrointestinal cancers. These technologies 
offer numerous benefits, including enhanced 
patient support, improved accessibility, and more 
personalized care. As the field continues to evolve, 
it is crucial to address the associated challenges 
and considerations to fully realize the potential 
of these innovative tools in transforming cancer 
care.

 DR.MOHAMMAD-SOROUSHKHORSAND

20

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

21



2- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF 
PEDIATRIC CANCERS 

Background 
The incorporation of artificial intelligence (AI) 
chatbots and telemedicine into the management 
of pediatric cancers represents a paradigm shift 
in healthcare delivery, offering the potential to 
enhance patient outcomes. This shift in healthcare 
delivery could significantly improve outcomes by 
utilizing AI chatbots and telemedicine in pediatric 
cancer treatment. As a result, families are relieved 
of substantial burdens, and the efficiency of 
care is increased. Recent studies have shed light 
on the complex implications of this integration, 
underscoring its potential to drive innovation in 
pediatric oncology. 
In various healthcare domains, particularly in 
managing chronic conditions and providing 
mental health support, AI chatbots have shown 
great promise. These chatbots employ advanced 
natural language processing (NLP) and machine 
learning (ML) algorithms to interact effectively 
with patients. For example, the efficacy of 
chatbots like "Vivibot," which teach young cancer 
survivors positive psychology techniques, has 
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been demonstrated in enhancing post-treatment 
well-being. Similarly, notable progress in oncology 
has been made by AI systems such as IBM 
Watson, which synergistically combines NLP and 
ML components to provide treatment suggestions 
that align with doctors' decisions, thereby making 
cancer management more precise and efficient. 
Meanwhile, telemedicine has gained recognition 
for its capacity to provide follow-up care 
and medical consultations remotely, which is 
particularly beneficial for children with complex 
medical conditions (CMC). By enabling round-the-
clock patient monitoring and care, telemedicine 
eliminates the need for frequent hospital visits, 
making it a vital tool in pediatric oncology. This 
not only alleviates the financial and logistical 
burdens on families but also significantly reduces 
exposure to hospital-acquired infections like 
COVID-19. 
Studies have shown that telemedicine 
effectively reduces unplanned hospitalizations 
and healthcare costs while increasing 
caregiver satisfaction. For instance, specialized 
telemedicine systems have been reported to 
enhance CMC management by supporting home 
care and decreasing the need for emergency 
interventions. Additionally, mobile health 
(mHealth) interventions have demonstrated 
positive impacts on chronic disease outcomes, 
suggesting that similar strategies could benefit 
pediatric oncology. In low- and middle-income 
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countries, mHealth has been found to improve 
clinical outcomes and health-related quality of life 
(HRQoL). 
Moreover, telemedicine combined with AI 
chatbots provides a synergistic approach to 
pediatric cancer treatment. AI chatbots can 
offer continuous patient engagement, symptom 
monitoring, educational materials, and mental 
health support. For example, they can schedule 
appointments, provide psychosocial support, and 
guide patients and their families through 
treatment protocols, enhancing the overall quality 
of care. Telemedicine platforms that integrate AI 
can also improve the efficiency of data collection 
and analysis, enabling medical staff to access real-
time patient health information. This facilitates 
early intervention and individualized care 
plans, offering personalized, accessible support 
throughout the treatment course. Together, these 
technologies have the potential to revolutionize 
pediatric cancer care. 
Despite their promising potential, the widespread 
use of AI chatbots and telemedicine in 
pediatric oncology still faces challenges. Critical 
considerations include data privacy, the need 
for robust regulatory frameworks, and ensuring 
equitable access to technology. Additionally, 
ongoing research is essential to assess the long-
term safety and effectiveness of these technologies 
across diverse populations. Addressing these 
concerns will be key to realizing the full benefits 
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of AI and telemedicine in pediatric cancer 
management. 

Understanding the Role 
of AI Chatbots 

AI chatbots have emerged as powerful tools 
in various domains of healthcare, including the 
management of pediatric cancers. These digital 
assistants use natural language processing (NLP) 
and machine learning algorithms to interact 
with patients and their families, providing timely 
information and support. In the context of 
pediatric oncology, chatbots serve several crucial 
functions. 
One of the primary roles of AI chatbots is to 
offer information and education about pediatric 
cancers. Parents and caregivers often face a steep 
learning curve when dealing with a child’s cancer 
diagnosis. AI chatbots can provide answers to 
common questions about specific types of cancers, 
treatment options, and potential side effects. 
This information is crucial in helping families 
understand their child’s condition and make 
informed decisions about their care. 
AI chatbots can also play a role in symptom 
management and monitoring. For instance, they 
can assist in tracking symptoms and side effects 
reported by patients and provide guidance on 
how to manage these symptoms. By continuously 
collecting and analyzing data, chatbots can offer 
insights into the patient’s condition and alert 
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healthcare providers if any concerning patterns 
emerge. This proactive approach can lead to 
early intervention and adjustments in treatment, 
potentially improving outcomes. 
Furthermore, AI chatbots can support emotional 
and psychological well-being. A cancer diagnosis 
can be overwhelming for both the patient 
and their family. Chatbots can offer emotional 
support, provide coping strategies, and connect 
users with additional resources such as counseling 
services or support groups. This aspect of care is 
often overlooked but is vital for the overall well-
being of young patients and their families. 

Telemedicine: Expanding 
Access and Improving Care 

Telemedicine, which involves providing medical 
care remotely using digital communication tools, 
has revolutionized how healthcare services are 
delivered. In pediatric oncology, telemedicine 
offers several key benefits, including increased 
accessibility, reduced travel burdens, and 
continuity of care. 
For families living in remote or underserved 
areas, access to specialized cancer care can 
be a significant challenge. Telemedicine bridges 
this gap by enabling virtual consultations with 
oncologists and other specialists. This means that 
families do not need to travel long distances 
for regular check-ups or follow-up appointments. 
Instead, they can receive care from the comfort of 
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their home, which can be particularly beneficial 
for children undergoing treatment. 
In addition to reducing travel-related stress, 
telemedicine facilitates more frequent and 
convenient interactions between patients and 
healthcare providers. For example, telemedicine 
platforms can be used for routine monitoring, 
discussing treatment plans, and addressing 
any concerns or side effects. This continuous 
connection can lead to better management of the 
child’s condition and more personalized care. 
Telemedicine also supports the coordination of 
care among multiple specialists. Pediatric cancer 
care often involves a multidisciplinary team, 
including oncologists, surgeons, radiologists, 
and other healthcare professionals. Telemedicine 
enables these specialists to collaborate more 
effectively, ensuring that all aspects of the 
patient’s care are coordinated and optimized. 

Integrating AI Chatbots 
and Telemedicine 

The integration of AI chatbots and 
telemedicine creates a synergistic approach to 
managing pediatric cancers. By combining these 
technologies, healthcare providers can offer a 
more comprehensive and efficient care experience. 
For instance, AI chatbots can be integrated 
into telemedicine platforms to provide patients 
and families with immediate assistance before, 
during, and after virtual consultations. A chatbot 
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can handle routine inquiries, provide educational 
resources, and assist with appointment 
scheduling, allowing healthcare providers to focus 
on more complex tasks during consultations. 
Moreover, AI chatbots can help with the 
pre-consultation process by gathering relevant 
information from patients and families. This 
information can be used to prepare for the 
virtual consultation, ensuring that the healthcare 
provider has all the necessary details to make 
informed decisions. This streamlined approach 
can lead to more efficient and effective 
consultations. 
Post-consultation, chatbots can provide follow-
up support, such as reminding patients about 
medication schedules, monitoring symptoms, and 
addressing any additional questions or concerns. 
This continuous support can enhance patient 
engagement and adherence to treatment plans. 

Challenges and Considerations 
While the integration of AI chatbots and 
telemedicine offers numerous benefits, there 
are several challenges and considerations that 
must be addressed to ensure their effective 
implementation in pediatric cancer care. 
One of the primary concerns is ensuring data 
privacy and security. AI chatbots and telemedicine 
platforms handle sensitive patient information, 
and it is crucial to protect this data from 
unauthorized access and breaches. Robust security 
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measures, including encryption and secure 
authentication, are essential to safeguarding 
patient information. 
Another challenge is ensuring that these 
technologies are accessible to all patients and 
families. Not all families may have access to the 
necessary technology or internet connectivity to 
use telemedicine services effectively. Additionally, 
some patients and families may have varying 
levels of comfort with digital tools. It is important 
to provide support and alternatives for those who 
may face barriers to using these technologies. 
The accuracy and reliability of AI chatbots also 
pose a concern. While chatbots can provide 
valuable information and support, there is 
always the risk of errors or misunderstandings. 
Continuous monitoring and updating of chatbot 
algorithms are necessary to ensure that they 
provide accurate and relevant information. 

Future Directions 
The future of AI chatbots and telemedicine in the 
management of pediatric cancers holds exciting 
possibilities. As technology continues to advance, 
these tools are likely to become even more 
integrated into routine cancer care. 
One area of future development is the 
enhancement of AI chatbot capabilities. Advances 
in natural language processing and machine 
learning will enable chatbots to provide even more 
personalized and accurate support. For example, 
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future chatbots may be able to analyze patient data 
in real-time to offer tailored recommendations 
and alerts. 
Telemedicine platforms will also continue to 
evolve, offering more advanced features and 
capabilities. Integration with wearable devices 
and remote monitoring tools could provide real-
time data on patient health, allowing for more 
proactive management of pediatric cancers. 
Additionally, ongoing research and evaluation 
will be crucial in assessing the impact of 
these technologies on patient outcomes and 
healthcare delivery. Studies will help determine 
the effectiveness of AI chatbots and telemedicine 
in improving care, patient satisfaction, and overall 
quality of life for young cancer patients. 

Conclusion 
AI chatbots and telemedicine represent significant 
advancements in the management of pediatric 
cancers. By enhancing patient support, improving 
access to care, and offering continuous 
monitoring, these technologies are transforming 
how pediatric cancer care is delivered. While there 
are challenges to address, the potential benefits of 
AI chatbots and telemedicine are substantial. As 
technology continues to evolve, these tools will 
play an increasingly important role in providing 
personalized, efficient, and compassionate care for 
children with cancer and their families. 
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3- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF SKIN CANCERS

Background 
The healthcare industry has been transformed 
by artificial intelligence (AI) through innovations 
such as AI chatbots and telemedicine, which 
offer new methods for patient management and 
care. AI chatbots are computer programs that 
mimic human speech patterns using natural 
language processing, while telemedicine enables 
healthcare providers to deliver medical services 
remotely via telecommunication technology. The 
integration of AI chatbots and telemedicine into 
skin cancer management holds great promise 
for improving patient outcomes and streamlining 
healthcare. This technology facilitates early 
detection and management of skin lesions, 
provides personalized patient education and 
support, enables remote consultations with 
dermatologists, and enhances the overall 
efficiency of skin cancer care. By leveraging AI 
chatbots and telemedicine, healthcare providers 
can extend their reach to underserved 
populations, optimizing and personalizing 
products used in skin cancer management. 

32

Review Search Criteria and Aim 
In this review, we included only articles related to 
the telemedicine and AI chatbot approaches in the 
management of skin cancer. Initially, we retrieved 
349,783 articles (Telemedicine: 61,787; Skin 
cancer: 287,505; AI chatbots: 491). After a second 
screening, we included 20 articles and some 
reviews pertinent to telemedicine and AI chatbots 
in skin cancer management. Among these, 459 
articles were related to both telemedicine and skin 
cancer, while 3 were related to both AI chatbots 
and skin cancer. 

AI Chatbots and Telemedicine 
in Skin Cancer Management 

Description and Capabilities 
of AI Chatbots 

AI chatbots are computer programs that 
use artificial intelligence and natural language 
processing to simulate human conversations. 
These chatbots can understand and respond to 
user inquiries, providing information, guidance, 
and support related to skin cancer management. 
They can be integrated into websites, mobile 
applications, and messaging services, making 
them accessible to patients. 
AI chatbots offer several valuable capabilities 
in skin cancer management. They can educate 
patients about skin cancer prevention, risk factors, 
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and self-screening strategies. They also assist in 
diagnosing skin lesions by guiding users through 
diagnostic tools and recommending further 
investigation. Furthermore, AI chatbots support 
patients undergoing treatment by offering 
resources, follow-up appointment reminders, and 
medication adherence aids. 

Benefits of Using AI Chatbots 
in Skin Cancer Management 

The use of AI chatbots in skin cancer management 
presents numerous benefits for patients and 
healthcare providers: 
Enhanced Healthcare Accessibility: Patients can 
access information and support for managing skin 
cancer anytime and anywhere using AI chatbots. 
Improved Patient Responsiveness: Virtual 
assistants equipped with AI can interact 
with patients to deliver personalized advice 
and educational materials, enhancing patient 
understanding of how to manage their skin 
health. 
Early Detection Requirements: AI-powered 
chatbots can guide users through self-assessment 
tools to identify suspicious skin lesions and 
recommend seeking further evaluation. 
Efficient Triage and Resource Allocation: AI 
chatbots can prioritize patients based on the 
urgency of their condition, providing an initial 
assessment and guiding healthcare providers. This 
ensures prompt attention to serious cases and 
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optimal use of resources. 

Examples of Existing AI Chatbot 
Applications in Dermatology 

Several AI-powered chatbot applications are 
already used in dermatology for managing skin 
cancer: 
SkinVision: A mobile application that uses AI 
algorithms to analyze photos of skin lesions and 
provide risk assessments for skin cancer. It guides 
users through a process to monitor changes in 
their skin over time. 
Ada: An AI-based conversational agent that offers 
personalized health checkups based on user input. 
It helps identify possible signs of skin neoplasms 
and directs users to appropriate laboratory 
examinations. 
Buoy Health: An AI chatbot that employs machine 
learning models to assist users in describing 
symptoms and clarifying when to seek medical 
advice. 

Telemedicine in the 
Management of Skin Cancer 

Explanation and Definition 
of Telemedicine 

Telemedicine involves the use of 
telecommunication technologies to provide 
remote medical services. It encompasses the 
exchange of medical information and the 
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provision of clinical services using audio, 
video, and other communication tools. In 
skin cancer management, telemedicine typically 
involves video consultations, remote monitoring, 
and digital image analysis. These tools help 
dermatologists and other medical practitioners 
assess skin problems, provide self-examination 
guidance, and monitor treatment progress from a 
distance. 

Advantages of Telemedicine 
in Skin Cancer Management 

The benefits of using telemedicine for managing 
skin cancer include: 
Better Access to Specialized Care: Telemedicine 
removes geographical barriers, enabling 
individuals in remote areas with limited access to 
dermatological services to receive specialized care. 
Time and Cost Savings: Telemedicine reduces the 
need for patients to travel to healthcare facilities, 
saving time and transportation costs while 
improving resource allocation for healthcare 
providers. 
Early Detection: Telemedicine allows patients 
to send pictures or videos of abnormal skin 
growths to healthcare providers, facilitating early 
detection of skin cancers. 
Ongoing Patient Follow-Up: Telemedicine ensures 
that patients can continue follow-up care with 
their doctors without the need for physical visits, 
leading to improved health outcomes and timely 
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intervention. 

Examples of Successful 
Telemedicine Programs 

for Skin Cancer 
Teledermatology Program at the University of 
California, San Francisco (UCSF): This program 
offers remote dermatology consultations for 
patients suspected of having skin cancer. Patients 
can send pictures of their skin lesions via a secure 
online platform, and dermatologists provide 
diagnoses and treatment recommendations. The 
program has reduced wait times for skin 
disorder consultations and achieved high patient 
satisfaction. 
TeleDermatology Program of the Veterans 
Health Administration (VHA): This program uses 
telemedicine to deliver dermatology consultations 
to veterans across the US. Patients upload images 
of their skin lesions through a secure portal, 
and dermatologists analyze them remotely to 
suggest diagnoses and treatments. This program 
has improved access to dermatological care for 
veterans in rural areas, eliminating wait times and 
enhancing convenience. 

Challenges and Limitations 
of Implementing AI Chatbots 

and Telemedicine in Skin 
Cancer Management 
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Accurate Detection 
There is uncertainty regarding whether accurate 
detections can be attributed solely to the quality 
of algorithms used by AI chatbots. If this claim is 
valid, further research is necessary before drawing 
definitive conclusions about their effectiveness. 

Legal and Ethical Considerations 
The use of AI chatbots raises significant concerns 
about patient privacy, liability, and the reliability 
of machines in medical decision-making. Clear 
guidelines and regulations are essential to address 
these issues and ensure that AI chatbots are used 
responsibly. 

User Acceptance and Trust 
Patients may be hesitant to rely entirely on 
AI chatbots. Building trust among patients, 
healthcare providers, and AI chatbot systems is 
crucial for the successful implementation of these 
technologies. 

Future Directions and 
Implications 

Potential Advancements 
and Innovations 

AI chatbots and telemedicine are poised to 
make significant contributions to skin cancer 
management in the future. Several potential 
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advancements could enhance the roles of 
these technologies. AI chatbots may improve 
their diagnostic accuracy and offer personalized 
advice, leading to better prognoses and reduced 
mortality rates. Integrating machine learning 
algorithms into AI chatbots could refine their 
recommendations by analyzing extensive datasets 
on skin cancer incidences and historical medical 
documents. 
Additionally, wearable devices capable of 
capturing high-resolution images of skin lesions 
could be developed. These devices, when 
combined with AI chatbots, would enable patients 
to take and send images of skin abnormalities 
for immediate feedback on potential malignancy. 
This approach would allow patients to monitor 
their skin health more closely and seek 
professional help when necessary. 
Expanding telemedicine platforms to include 
virtual dermatology consultations could address 
the shortage of dermatologists in many areas. 
Video consultations would enable dermatologists 
to assess skin lesions remotely and provide 
recommendations for further evaluation or 
treatment, thereby improving access to 
specialized care in remote locations. 

Ethical Considerations and 
Patient Acceptance 

While the potential benefits of AI chatbots and 
telemedicine in skin cancer management are 
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considerable, ethical issues must be addressed. 
Patient data privacy and security are critical 
concerns, especially when transmitted over 
telemedicine platforms. It is imperative that 
healthcare providers and policymakers implement 
stringent security measures to protect patient 
information. 
Patient reactions to AI chatbots and telemedicine 
may vary. Some patients may prefer in-person 
consultations with their doctors, while others may 
embrace the convenience of telemedicine services. 
Engaging both groups in the development and 
implementation of these technologies is essential 
to address their concerns and meet their needs. 

Recommendations for 
Healthcare Providers 

and Policymakers 
Healthcare providers and policymakers should 
consider the following recommendations to 
fully realize the benefits of AI chatbots and 
telemedicine in skin cancer management: 
Public Education: Inform the public about AI 
and its role in skin cancer management to help 
individuals make informed healthcare choices. 
Regulations: Establish state regulations to ensure 
that AI chatbots and telemedicine technologies are 
used safely and ethically. 
Collaboration: Foster collaboration between 
healthcare providers, technology developers, and 
policymakers to create common standards for 
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integrating AI chatbots and telemedicine into 
existing healthcare systems. 
Cost-Effectiveness: Evaluate the cost-
effectiveness of AI chatbots and telemedicine to 
guide equitable resource distribution and ensure 
fair access to these technologies. 
In summary, AI-driven chatbots and telemedicine 
have the potential to revolutionize skin cancer 
management. With continued technological 
advancements and careful consideration of ethical 
issues, these tools could lead to earlier detection, 
improved patient survival rates, and easier access 
to specialized care. Implementing the above 
recommendations will help establish a future 
where AI chatbots and telemedicine are integral to 
managing skin diseases. 

Discussion and Conclusion 

Summary of Key Points 
AI chatbots offer significant benefits in skin cancer 
management by providing timely and accurate 
information, while telemedicine technologies 
facilitate remote monitoring and communication 
regarding skin lesions. This review highlighted 
the advantages of AI chatbots and telemedicine, 
including early detection of skin cancers, 
personalized recommendations, and enhanced 
access to expert care. Potential advancements, 
such as integrating machine learning algorithms 
and wearable devices, could further improve 
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these technologies. Addressing ethical concerns 
and ensuring patient acceptance are crucial for 
maximizing the benefits of AI chatbots and 
telemedicine. 

Importance of Further 
Research and Development 

Further research and development are essential 
to assess the reliability and economic feasibility 
of AI chatbots for diagnosing skin cancer. 
Studies should also explore patient satisfaction 
and address ethical considerations associated 
with the use of AI chatbots and telemedicine. 
Advancements in this field could lead to improved 
detection rates, better patient outcomes, and 
broader access to medical specialists. Continued 
collaboration among healthcare providers, 
researchers, and policymakers will be vital for the 
successful integration of these technologies into 
clinical practice.
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4- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF BREAST 
AND LUNG CANCERS 

Background 
Over the past decades, significant efforts have 
been made to leverage artificial intelligence 
(AI) in medicine and healthcare. AI, initiated 
in the 1950s, encompasses subfields such as 
knowledge representation, machine learning (ML), 
and natural language processing (NLP). ML 
utilizes algorithms to analyze large datasets 
and make decisions, while deep learning (DL) 
employs artificial neural networks with multiple 
layers to enable independent learning. NLP, 
combining computational linguistics and ML, 
allows computers to understand human text. 
In medicine, AI chatbots powered by NLP are 
notable for simulating human conversations, 
with applications in remote patient monitoring, 
emotional support, lifestyle coaching, and 
treatment planning. The advent of DL in NLP 
has led to breakthroughs such as large language 
models (LLMs), which can generate new content 
and adapt to various domains with minimal 
examples. ChatGPT and other LLM-based chatbots, 
like Google BARD and Anthropic Claude, have 
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demonstrated versatility across different tasks, 
prompting studies to explore their potential in 
healthcare and oncology. 
Breast and lung cancers, two of the leading 
causes of cancer-related deaths worldwide, pose 
a significant threat to global health. Early 
diagnosis and timely treatment are critical for 
improving patient survival. However, access to 
quality healthcare, particularly in underserved 
and remote areas, remains a persistent challenge. 
AI chatbots, intelligent computer programs 
capable of conversing with humans, are emerging 
as transformative tools in cancer screening and 
management, playing a multifaceted role in 
enhancing patient outcomes. 
AI chatbots are positioned to revolutionize the 
early detection of breast and lung cancers by 
enabling individuals to take a more proactive 
role in their health. These intelligent programs 
act as virtual health educators, providing clear 
and accessible information about the warning 
signs of these cancers. Beyond simple awareness 
campaigns, chatbots can administer online 
screening questionnaires that assess individual 
risk factors and guide users toward seeking 
medical attention if concerning symptoms are 
identified. Moreover, chatbots can be integrated 
with advanced algorithms to assist in the 
preliminary analysis of screening results, such as 
mammograms or chest CT scans. This integration 
can involve highlighting potential abnormalities 
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and prompting users to schedule follow-up 
appointments or additional testing with qualified 
healthcare professionals. Ultimately, chatbots 
serve as a vital bridge between public awareness 
campaigns and definitive medical interventions, 
potentially leading to earlier diagnoses and better 
patient outcomes. 
AI chatbots are also transforming the way 
patients navigate the complexities of cancer 
treatment. These virtual assistants can empower 
patients by simplifying intricate treatment 
plans. For instance, a chatbot could break 
down chemotherapy or radiation therapy 
schedules into clear, easy-to-understand steps, 
complete with medication reminders and 
strategies for managing potential side effects. 
Beyond medication management, chatbots can 
connect patients with valuable support systems, 
serving as digital bridges to online support 
groups, counseling services, and information 
on patient rights and financial assistance 
programs. This holistic approach goes beyond 
simply providing information—chatbots foster 
a sense of community and emotional well-
being during a challenging time. Additionally, 
chatbots play a crucial role in medical research 
by facilitating data collection from patients. By 
gathering information on symptoms, side effects, 
and individual responses to treatment, chatbots 
contribute to a vast pool of anonymized data that 
researchers can use to refine existing therapies 
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and develop more effective treatment options for 
the future. In essence, chatbots are evolving into 
powerful allies for patients, providing knowledge, 
support, and the ability to contribute to 
advancements in cancer care. 
AI chatbots are becoming powerful democratizing 
forces in the fight against cancer. They help 
bridge the gap in access to care, particularly 
for individuals in remote or underserved 
areas who may struggle to reach traditional 
screening services. By providing easily digestible 
information on breast and lung cancer warning 
signs in multiple languages and cultural contexts, 
chatbots empower individuals to become active 
participants in their own health. This can 
include offering interactive educational modules 
and self-assessment tools that raise awareness 
and encourage regular screenings. The readily 
accessible nature of chatbots can significantly 
boost screening rates, potentially leading to 
earlier diagnoses and improved patient survival 
rates. The benefits of chatbots extend beyond 
initial detection. They can serve as virtual 
navigators throughout the entire cancer care 
journey. For instance, a chatbot could translate 
complex medical jargon into clear, understandable 
language, helping patients comprehend and 
manage their treatment plans. This can 
include assistance with scheduling, medication 
reminders, and strategies for managing side 
effects. Moreover, chatbots can connect patients 
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with vital support networks, fostering emotional 
well-being and a sense of community. 
Finally, chatbots can alleviate the burden on 
healthcare providers by acting as the first 
line of defense for basic inquiries and initial 
information dissemination. This allows medical 
professionals to focus on more complex cases 
and deliver personalized patient care. In essence, 
chatbots are evolving from simple information 
providers into holistic healthcare companions, 
empowering individuals, streamlining processes, 
and ultimately contributing to a future with 
improved cancer outcomes for all. 
While AI chatbots hold immense promise, it 
is crucial to address certain challenges to 
ensure their responsible and effective use in 
healthcare. One primary concern is the accuracy 
and timeliness of the information provided by 
chatbots. Constant updates are essential to ensure 
that chatbots reflect the latest medical knowledge 
on cancer symptoms, screening guidelines, 
treatment options, and potential side effects. 
Furthermore, robust data security measures are 
paramount to protect patient privacy during 
chatbot interactions. It is important to recognize 
that chatbots are not substitutes for qualified 
medical professionals. They cannot provide 
expert advice, perform complex diagnoses, or 
make personalized treatment recommendations. 
Instead, they should function as complementary 
tools, empowering patients with information, 
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facilitating communication, and streamlining 
access to care, while healthcare professionals 
continue to provide the irreplaceable expertise 
and human touch in diagnosis and treatment. 
If a chatbot identifies potential risk factors 
or abnormal results, it should always direct 
individuals to seek medical attention from a 
doctor or another qualified healthcare provider for 
proper diagnosis and treatment planning. 
Artificial Intelligence (AI) is a broad concept 
and an advanced field of study that integrates 
statistical methodologies, application systems, 
and big data in medical imaging. With the 
advent of image recognition and deep learning, 
AI can now perform specific computer vision 
tasks in healthcare applications, including medical 
imaging. 
Since the COVID-19 pandemic, there has been 
a surge in the use of telemedicine to deliver 
healthcare remotely, providing an effective 
means of reducing exposure risks. Although 
telemedicine helps overcome geographical 
boundaries, improve health outcomes, increase 
convenience, and reduce costs, especially in rural 
areas, several limitations have been reported, 
such as inconsistent coverage, access disparities, 
and infrastructure deprivation. Historically, 
telemedicine has taken on two forms: video 
communications and telephone visits. However, 
more recently, multiple virtual communication 
platforms have been implemented. One of the 
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most commonly used services of telemedicine 
is telerehabilitation, which has been utilized 
to enhance treatment adherence and achieve 
intervention goals. 
Among the various AI-based tools is the AI 
chatbot. Chatbots, or embodied conversational 
agents, are software applications that conduct 
dialogue systems using human interaction 
patterns to perform tasks. These conversational 
agents can assist users through pointing, 
speaking, and visual interfaces. They also have 
applications in healthcare services, including 
predicting hospital discharge, diagnosing 
infections like sexually transmitted infections 
(STIs), providing post-hospitalization care, and 
aiding in stress management. 
Lung diseases account for approximately 17% 
of deaths worldwide, making them among the 
deadliest global health concerns. Lung cancer, in 
particular, caused 1.8 million deaths in 2020, 
representing a major cause of cancer-related 
mortality. Lung cancers are divided into two 
main histological subtypes: non-small cell lung 
cancer (NSCLC), the most common subtype with 
adenocarcinoma being the most predominant, 
and small cell lung cancer, the most aggressive 
form with the highest mortality rate. 
Histopathologic confirmation remains the 
definitive method for characterizing and 
diagnosing lung disease. However, emerging 
evidence in medical imaging over the last 
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decade has shown that medical images 
provide complementary data to pathology. The 
development of various AI-based applications 
has introduced significant advances in lung 
cancer diagnostics, prognosis, and monitoring 
treatment responses. Currently, most ongoing AI 
applications focus on lung cancers and nodule 
detection. 
Breast cancer is another major global health 
concern, often leading to high morbidity and 
being a predominant cause of cancer-related 
mortality. Recent data from 2020 estimated an 
incidence rate of 2.3 million new cases and a five-
year prevalence rate of 7.8 million women. Breast 
cancer is a heterogeneous group of diseases with 
diverse biological subtypes, each with different 
clinicopathological features and molecular 
profiles. While various treatment methods, 
including chemotherapy, radiation therapy, and 
surgical removal, have been proposed, these 
options often impose significant emotional, social, 
and physical costs. 
New treatment options require thorough 
diagnostic stratification and innovative 
communication methods. The former primarily 
involves a detailed, highly variable, and time-
consuming manual review of pathology slides. 
Historically, communication was based on 
direct, face-to-face visits. However, computer-
based digitization offers reduced variability in 
assessment and improved reliability in diagnostic 
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stratification. Meanwhile, telemedicine provides a 
path to higher patient satisfaction and a lower 
symptom burden. 
Chatbots and AI applications in telemedicine are 
advancing the field of medicine by automating 
healthcare processes. Telemedicine has become 
a valuable tool for improving efficiency 
and accessibility in managing respiratory 
diseases, enabling physicians and patients to 
interact remotely. This reduces the risk of 
disease transmission and facilitates access to 
medical care in areas with limited mobility. 
Telemedicine enhances healthcare service delivery 
by allowing patients to conduct medical 
consultations remotely, improving diagnosis, real-
time monitoring, and treatment efficiency.

Chatbots, which can be categorized into paid 
and free versions, inform patients to seek 
medical attention based on their responses and 
symptoms. These digital assistants utilize natural 
language processing to understand user inquiries 
and provide recommendations for testing. By 
leveraging machine learning algorithms, chatbots 
can analyze data to identify patterns that aid in 
earlier disease detection. However, the accuracy 
of chatbots is contingent upon the quantity and 
quality of training data, necessitating further 
development and research to fully harness their 
potential in disease management.

Chatbots also face limitations that could 
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Breast Cancer 
According to the WHO report in 2022, 
breast cancer ranked second after lung cancer, 
accounting for 11.6% of all new cancer cases. The 
usefulness of chatbots for breast cancer patients 
has been investigated in two studies by Greer 
S et al. and Piau A et al. They demonstrated 
that chatbots could reduce anxiety and improve 
medication adherence in breast cancer patients, 
regardless of age. 
Sato A et al. used a chatbot system developed 

potentially impact users, such as concerns about 
cybersecurity, accuracy, technological maturity, 
and a lack of empathy, which may contribute 
to delays in their integration and acceptability 
within healthcare systems.

Chatbots function as digital assistants, enabling 
users to communicate their needs, questions, and 
interests through voice, typing, or other inputs. 
They can be implemented through websites, 
mobile apps, or telephone messaging applications. 
Examples of voice-based chatbots include Siri 
(Apple), Google Now (Google), Cortana (Microsoft), 
and Alexa (Amazon). A specialized chatbot 
named Vik provides breast cancer patients with 
information about treatments, epidemiology, 
quality of life improvement strategies, side effects, 
and practical details such as patients' rights and 
reimbursement.
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by IBM Corp and integrated it into LINE. They 
designed conversations, questions, and pedigrees 
related to the family history of Hereditary Breast 
and Ovarian Cancer (HBOC). They concluded that 
the chatbot could be a suitable substitute for 
genetic counseling, making this step easier and 
allowing genetic counselors to navigate more 
complex processes more efficiently. 
Nearly 40 million mammographic exams are 
conducted annually in the United States, primarily 
through screening programs designed for early 
breast cancer detection. This practice is closely 
linked to improved survival rates. However, 
interpreting this vast amount of data for cancer 
indications depends on one or more skilled 
readers, a process that is both time-consuming 
and prone to human error. To improve healthcare 
quality, Computer-Aided Detection and Diagnosis 
(CAD) systems have been developed and are 
increasingly used as secondary readers. In the 
United States, adoption rates have reached up 
to 70% in hospital settings and 85% in private 
institutions. Unlike human readers, computers 
maintain consistent performance, are not affected 
by lapses in attention, and can undergo extensive 
training on a volume of samples far beyond what 
any individual radiologist could encounter in their 
lifetime. 
Until recently, the effectiveness of CAD systems 
and other pattern recognition applications heavily 
relied on radiologists' input in the feature design 
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process. Radiologists incorporated characteristics 
such as lesion contrast, spiculation patterns, and 
border sharpness, particularly in mammography. 
However, these feature transformations 
introduced a bias toward human perception 
in task execution. With the rise of Artificial 
Intelligence (AI) as a scientific discipline, there 
has been a shift from rule-based, problem-specific 
approaches to more generic, problem-agnostic 
methods based on learning, with deep learning 
representing the latest evolution. By directly 
extracting information from training samples 
instead of relying solely on domain experts, 
deep learning enables optimal use of the ever-
expanding data volumes while reducing human 
bias. This approach has achieved remarkable 
success in numerous pattern recognition tasks, 
with some systems now matching or even 
surpassing human performance. 
The term "deep" refers to the layered non-
linearities within learning systems, allowing 
models to represent complex functions with 
fewer parameters and facilitating more efficient 
learning. While these models are not new and 
have been under development since the late 
seventies, interest in them was reignited in 2006 
when research demonstrated the feasibility of 
training deep networks in a greedy, layer-wise 
manner. Today, fully supervised Convolutional 
Neural Networks (CNNs) dominate performance 
benchmarks. Their improved performance 
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compared to previous decades is largely due to 
more efficient training methods, advancements 
in hardware such as many-core computing, and, 
most importantly, the availability of large volumes 
of annotated training data. 
Research on CAD for mammography has been 
ongoing since the early nineties, but progress 
has largely stagnated over the past decade. Many 
methods are developed using small datasets, 
which are not always shared, making it difficult to 
compare algorithms effectively. In mammography, 
breast cancer primarily presents as malignant 
soft tissue masses and microcalcifications, and 
separate systems have been developed to detect 
each manifestation. Microcalcifications, which are 
often small and easily overlooked, have been 
effectively addressed by CAD systems, reducing 
oversight with acceptable rates of false positives. 
However, the effectiveness of CAD for detecting 
masses is less clear, as research suggests 
that human errors often stem more from 
misinterpretation than from simple oversight. 
Some studies show no improvement in sensitivity 
or specificity when using CAD for masses, and 
in some cases, a decrease in specificity has been 
observed without a corresponding improvement 
in detection rates or the characterization of 
invasive cancers. 
The World Health Organization emphasizes 
that improving adherence to treatments would 
significantly impact global health, potentially 
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surpassing the benefits of developing new 
medications. In oncology, patient noncompliance 
is often due to the adverse effects of anticancer 
drugs and the characteristics of emerging 
therapies, such as oral chemotherapies, which 
accounted for 50% of cancer treatments in 
2020. These therapies shift the responsibility 
of treatment administration from healthcare 
providers to patients. Additionally, the number of 
cancer patients is rapidly increasing, with 32.6 
million cases and an annual growth of 17 million. 
With 50% of patients surviving beyond five years, 
cancer is increasingly being managed as a chronic 
condition. As a result, the majority of cancer 
patients receive treatment at home and must 
independently manage their regimens. 
Breast cancer, with a mortality rate of 
approximately 11%, is the second leading 
cause of cancer-related deaths after liver 
cancer. The typical treatment for breast cancer 
involves comprehensive multimodal strategies. 
Chemotherapy, a standard therapy, has shown 
clear benefits in improving survival rates and 
reducing cancer-related symptoms. However, 
chemotherapy is known for causing significant 
organ toxicity, resulting in various immediate, 
short-term, and long-term side effects for 
patients. The assessment of this toxicity's severity, 
frequency, duration, and associated distress 
should include both objective and subjective 
factors. Furthermore, the adverse effects of 
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chemotherapy can profoundly impact patients' 
physical and mental well-being, potentially 
leading to poor adherence, decreased quality of 
life, increased morbidity, and even mortality. 
The widespread occurrence of physical and mental 
distress among patients, along with the demand 
for better self-care guidance, suggests that current 
pre-chemotherapy preparation is insufficient. 
Numerous studies have indicated that patients 
often have significant unmet needs for self-care 
information. However, many of these studies have 
only focused on changes in patient education 
related to specific side effects, such as oral 
mucositis or fatigue. 
Empowerment education, an innovative and 
effective health education approach, has shown 
promise in enhancing individuals' confidence 
to modify unhealthy behaviors. This approach 
emphasizes self-health management and aims to 
empower patients to prioritize their health and 
actively manage their disease by motivating them 
internally. 
Interventions that use technology for cancer 
management have gained increasing popularity. 
In recent years, mobile technology and internet-
based patient education have received significant 
attention. As a technological tool, chatbots can 
potentially enhance the efficiency and timeliness 
of information dissemination. These automated 
text-messaging systems can provide information 
to patients in response to their inquiries. Unlike 
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traditional paper-based discharge instructions, 
chatbots enable healthcare providers to promptly 
convey specific details upon request. Studies have 
reported positive outcomes for support chatbots 
for breast cancer patients, with an overall 
satisfaction rate of 93.95%. Chatbots can function 
as virtual assistants, performing roles such as 
symptom checkers, medication reminders, and 
personal data collectors. 
Healthcare professionals often find chatbots 
convenient for simple, automated logistical tasks, 
but they have concerns about their ability to 
handle more complex functions. The limitations 
of chatbots arise from their underlying 
algorithms, data-sharing capabilities, scalability, 
and the level of security and privacy they provide 
to users. Nevertheless, chatbots are believed to 
provide information and guidance to multiple 
individuals simultaneously, creating a sense of 
personalized engagement. 
Some studies have shown that chatbots 
significantly improve medication adherence 
among female breast cancer patients by providing 
them with continuous access to comprehensive 
information about proper medication usage, 
potential side effects, and strategies for managing 
them. In contrast, women in standard care groups 
did not receive remote support or follow-up phone 
calls from healthcare providers between their 
chemotherapy appointments. Consequently, these 
women lacked reliable sources of information 
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when dealing with chemotherapy side effects at 
home. They either relied heavily on the general 
information provided by nurses on the day 
of chemotherapy or sought information from 
alternative sources, such as the internet, fellow 
patients, family, or friends. While the study 
did not include qualitative data to validate the 
use of these strategies, both approaches may 
prove ineffective or counterproductive. Healthcare 
professionals have expressed concerns regarding 
the accuracy and reliability of information 
obtained from the internet or non-professional 
sources, cautioning about the potential negative 
repercussions of misinformation. 
Patients' ability to remember information is a 
known issue. Studies indicate that patients forget 
50-80% of the health information provided by 
healthcare professionals once they leave, and 
about half of what they remember is incorrect. 
Therefore, it is likely that these women did not 
fully benefit from the information given by nurses 
on the day of their chemotherapy treatment. 
Access to adequate, trustworthy, and valuable 
information has been shown to increase feelings 
of empowerment and responsibility among 
women living with breast cancer, aiding them in 
managing their symptoms and improving their 
health. Some research has demonstrated that 
being well-informed about self-care behaviors can 
decrease chemotherapy-related side effects and 
associated distress. 
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In 2019, a study found that individuals who 
interacted with a chatbot experienced a decrease 
in anxiety following cancer treatment compared 
to the control group. Conversely, the study also 
revealed an increase in psychological distress 
among women who received nurse-led education 
and a rise in physical symptoms of distress among 
those who received routine care, compared to 
their initial state. This finding may indicate that 
these women struggled to manage the side effects 
of chemotherapy while at home. It is plausible 
that these individuals required professional and 
psychological support and sought to establish 
a connection with their nurses to receive 
dependable information between chemotherapy 
sessions to better manage their symptoms. A 
previous study suggested that equipping women 
living with breast cancer with knowledge and 
strategies to handle their symptoms effectively 
could alleviate symptom distress. 
There has been ongoing discussion about chatbots' 
ability to provide basic information and answer 
simple patient questions effectively. However, 
they cannot handle complex issues or understand 
the nuances of human emotions, indicating that 
they are unlikely to replace human interaction. 
This means that chatbots are not a replacement 
for nurses but can assist nurses in helping 
and educating women who have undergone 
chemotherapy for specific types of cancer, such as 
breast cancer, in managing the related side effects. 
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Telemedicine uses telecommunications 
technology to deliver healthcare to underserved 
populations. Originally developed to aid 
astronauts in space, telemedicine quickly 
transitioned to improving access to care for 
people on Earth. Since its inception in the 
1970s, telemedicine technology has advanced 
significantly, becoming more portable, user-
friendly, cost-effective, and of higher quality. 
From the National Aeronautics and Space 
Administration's pioneering STARPAHC Project 
to the diverse array of telemedicine services 
available in the United States today, telemedicine 
has been thoroughly tested in various clinical 
settings. Most research indicates that it is as 
effective as in-person care, with high levels of 
satisfaction reported by patients and healthcare 
professionals. In some cases, telemedicine has 
even produced better outcomes than traditional 
in-person care. These findings have fueled ongoing 
interest in improving healthcare delivery by 
integrating teleconsultations with traditional in-
person clinical care. 
The Arizona Telemedicine Program and others 
have started offering telegenetic services to urban 
and rural communities, based on knowledge 
from using telegenetics with children. The 
extensive research on phone consultations for 
genetic care justified the decision to expand 
to these populations. The telemedicine approach 
has successfully identified genetic carriers and 
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achieved high levels of patient satisfaction. 
Teleoncology services are exploring the remote 
monitoring of chemotherapy administration. 
Challenges include conducting physical 
examinations, which can be done virtually except 
for palpation. Training in conducting virtual 
physical examinations is crucial for overall 
success. Collaborating with the referring clinician 
regarding physical examination findings can help 
address the inability to palpate. Some programs 
rely entirely on local physical examinations. 
Portable, home-based, and mobile technologies 
can be used for home health follow-ups, which 
may involve wound care, symptom management, 
and palliative care. 
Access to cancer clinical trials can be challenging 
for patients in rural areas. Even if patients 
don't have to travel long distances for cancer 
treatment, the extra time commitment involved 
in enrolling in clinical trials can discourage 
participation. Telemedicine could help improve 
access to cancer clinical trials by assisting with 
eligibility assessments, consent, participation, 
and follow-up, including symptom assessment 
and management. 

Breast Cancer Management 

Early-Stage Breast Cancer 
AI chatbots support patients with early-stage 
breast cancer by providing information and 
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educational resources. For instance, the "Ask 
Rosa" chatbot assists patients with questions 
about BRCA genetic testing, helping them 
understand their risk and management options. 
Additionally, telemedicine platforms enable 
remote consultations and follow-ups, ensuring 
continuous support without frequent hospital 
visits. 

Locally Advanced Breast Cancer 
In cases of locally advanced breast cancer, 
AI chatbots can offer personalized treatment 
recommendations based on large datasets and 
clinical guidelines. These chatbots analyze patient 
data to suggest optimal chemotherapy regimens 
and predict potential side effects. The integration 
of AI in multidisciplinary oncology conferences 
has shown promise in improving decision-making 
for surgical planning and radiotherapy. 

Metastatic Breast Cancer 
For metastatic breast cancer patients, continuous 
monitoring and symptom management are 
crucial. AI chatbots facilitate this by regularly 
checking in with patients and alerting 
healthcare providers about any concerning 
symptoms. This proactive approach helps manage 
complications and improve the quality of life. 
Telemedicine services provide ongoing support 
and consultation, which is particularly beneficial 
for managing complex cases remotely. 
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Early Detection and Diagnosis 
AI technologies, especially machine learning 
(ML) and natural language processing (NLP), 
are revolutionizing the early detection and 
diagnosis of breast cancer. Advanced algorithms, 
including convolutional neural networks 
(CNNs) and support vector machines (SVMs), 
analyze mammograms, ultrasounds, MRIs, and 
histopathological images to identify malignant 
changes with high sensitivity and specificity. 
These technologies can detect microcalcifications 
and architectural distortions that might be 
overlooked by human radiologists, significantly 
enhancing early diagnosis rates. 
AI systems, such as those developed by 
Google Health, have demonstrated capabilities 
in reducing false positives and negatives in 
mammography, leading to earlier intervention 
and improved survival rates. Additionally, AI 
tools that integrate clinical and genetic data 
enhance the precision of risk stratification models, 
allowing for personalized screening programs 
tailored to individual risk profiles. 

Personalized Treatment 
The role of AI in personalized treatment 
for breast cancer is groundbreaking. By 
integrating genomic data, clinical histories, and 
treatment outcomes, AI algorithms can formulate 
individualized therapeutic strategies. AI-driven 
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platforms analyze gene expression profiles (such 
as those from Oncotype DX and MammaPrint 
tests) to predict responses to chemotherapy, 
hormonal therapies, and targeted treatments, thus 
aiding oncologists in devising the most effective 
treatment plans. 
AI also significantly optimizes radiation therapy. 
Techniques like intensity-modulated radiation 
therapy (IMRT) and image-guided radiation 
therapy (IGRT) are enhanced by AI algorithms that 
precisely contour tumors and critical structures, 
minimizing radiation exposure to healthy tissues. 
In drug discovery, AI assists in identifying novel 
drug targets and predicting the efficacy and safety 
of new compounds, accelerating the development 
of innovative treatments. 

Telemedicine and Patient 
Monitoring 

Telemedicine, supported by AI chatbots, is 
transforming patient monitoring and follow-up 
care in breast cancer management. AI chatbots 
provide real-time support, answer patient 
inquiries, and guide symptom management and 
treatment adherence through advanced NLP. 
These chatbots deliver accurate information 
comparable to healthcare professionals, 
improving patient satisfaction and engagement. 
Moreover, telemedicine facilitates virtual 
multidisciplinary team (MDT) meetings, enabling 
seamless collaboration among oncologists, 
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radiologists, surgeons, and other specialists. 
This approach ensures comprehensive patient 
care, expedites decision-making, and reduces the 
time from diagnosis to treatment, ultimately 
improving clinical outcomes. 

AI Chatbots in Breast Cancer 
The Rosa chatbot was created to facilitate human-
like digital conversations on the subject of 
hereditary breast and ovarian cancer. The testing 
and development processes of Rosa have been 
detailed in earlier sections. By employing natural 
language processing and machine learning, the 
Rosa chatbot was developed on a commercially 
accessible platform that supports the Norwegian 
language. Its database comprises predefined 
answers about hereditary breast and ovarian 
cancer, prepared by geneticists and genetic 
counselors from all Norwegian health regions. The 
chatbot does not generate answers independently, 
which ensures the reliability of the information 
it provides—an especially important aspect in 
healthcare. If a question is asked that does not 
match any of the predefined answers, the chatbot 
presents a fallback response, indicating that the 
question is not understood. 
To facilitate interactions between the natural 
language processor and patients, a web application 
programming interface and a mobile app (named 
Rosa) were developed. The mobile app serves as 
an interface for patient interaction. The level of 
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artificial intelligence within Rosa is limited to 
interpreting patients' questions and selecting the 
appropriate answers. Patients can download the 
Rosa app onto their smartphones. Some of the 
features within Rosa include "read more" buttons, 
chat functions, links to associated websites, 
general information about cancers related to 
BRCA mutations, and educational videos. This 
application aims to support patients and their 
relatives throughout the genetic counseling 
process and potentially during genetic testing for 
diagnosing hereditary breast and ovarian cancers. 
However, Rosa does not include personalized 
communication features. For instance, it 
cannot remind users about upcoming follow-
up appointments or present genetic test results. 
Based on extensive user and usability testing, 
Rosa only provides quality-assured information 
tailored to the specific needs of this patient group. 
A study in Norway invited 175 patients for 
genetic counseling, either due to a relevant cancer 
history in their family that warranted BRCA1/2 
genetic testing or due to the presence of a known 
BRCA1/2 mutation in their family. Participants 
were encouraged to download the app and use it as 
they saw fit. 

The Characteristics of 
Participants 

Among the interviewed subjects (n=16), 14 were 
female and 2 were male, with ages ranging from 
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20 to 55 years. During the interviews, 8 of 
the 16 participants reported knowing of a close 
relative carrying a BRCA1/2 mutation, resulting 
in a 25%-50% risk of them carrying the familial 
mutation. Three of these eight participants had 
been informed that they had inherited the 
mutation. Two were unaware of their genetic 
status, and three had received negative genetic 
test results. The remaining 8 participants had no 
known familial mutation and eventually received 
negative test results. The interviews lasted 
between 20 and 40 minutes. Notably, only one of 
the 16 participants mentioned downloading the 
Rosa app before visiting the genetic counselor. 
Most participants (13 out of 16) stated during the 
interviews that they found the Rosa app to be a 
helpful tool before their first counseling session, 
as it prepared them for the next steps. They 
evaluated the app based on their beliefs about its 
value throughout the genetic process and as a tool 
beyond the period in which they had personally 
used it. 

Accessibility
Accessibility to the Rosa app emerged as a key 
finding early in the analysis phase. Several subjects 
(13 out of 16) highlighted its 24/7 availability. 
The fact that all data concerning genetic tests 
were collected in the app made it easier for them 
to get answers to their questions. Since some 
subjects did not know what questions to ask, the 
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app includes "read more" recommendations after 
providing each answer. All participants (16 out 
of 16) found this function to be very helpful 
and smart. Instead of having to think about 
which relevant questions to ask on topics they 
were previously less informed about, users could 
continue learning through the guidance provided 
by the chatbot. 

A Supplementary Tool 
All participants (16 out of 16) expressed a 
preference for accessing both genetic counseling 
sessions and the chatbot. Most (12 out of 16) 
stated that the Rosa app is best suited as a 
supplement to genetic counseling, rather than 
serving as a replacement. They emphasized that 
while the app cannot replace a conversation, it is 
more suited to replace internet searches. It served 
as a useful tool throughout the genetic counseling 
process. Participants appreciated having the Rosa 
app to revisit and read the information they had 
received during counseling sessions as often as 
they needed. When asked if the app could replace 
genetic counseling, most (9 out of 16) emphasized 
their preference for conversations through face-
to-face, phone, or video means, in addition to 
using the app. They found that combining genetic 
counseling with access to the Rosa app provided 
comfort, making the situation less intimidating. 
Some participants expressed a preference for 
having access to the app before attending genetic 
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counseling sessions, so they could better prepare 
themselves. One participant, who downloaded 
the app only a few days before her pre-test 
counseling session, affirmed that the information 
presented by the app did not cause worry or 
anxiety. On the contrary, she felt calm as she 
had acquired some basic information and had 
a general understanding of what to expect in 
the session. The information obtained through 
the app eased the difficulty of the situation for 
her. Other participants with similar views wished 
they had more information on hereditary cancer 
before attending the counseling session, as this 
would help them prepare more tailored or specific 
questions based on their personal circumstances. 
Some subjects (8 out of 16) referred to the absence 
of a human touch in the chatbot. They pointed out 
that the app did not acknowledge their feelings or 
ask how they felt. As a result, they were unable 
to ask follow-up questions, such as, "I don't quite 
understand. Could you explain it in a different 
way?" Several participants (7 out of 16) also 
mentioned missing smiles and eye contact, which 
they felt hindered communication with the app. 

Trustworthy
The participants trusted the Rosa app because 
it was developed by healthcare personnel. A 
large number of participants (10 out of 16) 
reported that using the Rosa app in conjunction 
with genetic counseling made them feel more 
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comfortable. When one participant was asked 
about the credibility of the information, she 
noted that the app seemed to be created by 
a professional. She also emphasized that the 
information was explained in simple terms, 
despite the use of some complex words. Some 
subjects (8 out of 16) mentioned that the chatbot's 
language felt like that of a physician, making 
the content seem trustworthy, as if they were 
speaking to a doctor or nurse. 
All participants (16 out of 16) expressed a 
positive attitude toward the fact that the app 
was developed by healthcare personnel and 
provided through healthcare services. None of 
the participants (0 out of 16) doubted the 
chatbot's content or felt the need to double-check 
the information provided by the app. Several 
participants (6 out of 16) emphasized that the 
agreement between the information from their 
genetic counselor and the Rosa app made the app's 
content seem more trustworthy, highlighting 
the importance of receiving information from 
multiple sources. 
Half of the participants (8 out of 16) stated 
that after reading the information provided by 
the Rosa app, they felt more confident. They 
specifically highlighted an enhanced ability to 
make the right choices for themselves. When 
asked about the necessary features of a tool like 
this app, one participant stated that it must help 
users feel safe and informed in deciding whether 
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to undergo genetic testing and understand how 
such a decision could impact their lives. Seven out 
of 16 participants reported feeling unburdened, as 
if they had a tool capable of helping them cope 
with the potential genetic risks. Most (11 out of 
16) noted the value of having access to the app in 
the early phases of the process, particularly before 
undergoing genetic testing, while also finding it to 
be an invaluable resource later on. They valued the 
fact that the app could be used to answer questions 
from family members, ensuring the truthfulness 
of the information they shared. 
When participants (16 out of 16) were asked 
about their reactions to reading about potentially 
sensitive topics, such as hereditary cancer, 
through a chatbot, none (0 out of 16) reported 
feeling more anxious, nervous, or stressed. This 
finding addressed one of the main concerns prior 
to the investigation. On the contrary, several 
individuals (12 out of 16) stated that the facts 
presented were not of a frightening nature. 

Lung Cancer 
Cancer is the second leading cause of death 
worldwide, following cardiovascular disorders. In 
2024, it is estimated that more than 2 million new 
cancer cases and 611,720 cancer-related deaths 
will occur in the United States. Lung cancer is the 
most prevalent malignancy and the leading cause 
of cancer-related deaths among adults globally. 
According to the WHO report in 2022, lung cancer 
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accounts for 12.4% of all new cases and 18.7% of 
all cancer deaths. 
Cancer patients may benefit from AI-driven 
software or chatbots due to technological 
advancements. A chatbot is a software application 
designed for computers or smartphones that 
interacts with people through voice or text-based 
conversations. 
Kataoka Y et al. developed a chatbot to assist 
lung cancer patients by answering their questions. 
They integrated the chatbot into LINE, a social 
media platform. The chatbot interacts with 
patients by providing answers based on frequently 
asked questions gathered from similar patients. In 
their study, the mean satisfaction score was 2.7 
(out of 5). They suggested that the chatbot could 
reduce the workload and burnout of medical staff 
while enhancing their knowledge in addressing 
patients' inquiries. However, in a study by David 
E. Gyorki et al., a chatbot did not show good 
performance in the treatment of lung malignancy, 
as well as breast and prostate cancers. 
In their evaluation of the role of large 
language model (LLM) chatbots in establishing 
treatment suggestions consistent with the 
National Comprehensive Cancer Network (NCCN) 
guidelines, they found non-concordant responses 
in at least one-third of the suggestions. They 
concluded that LLM chatbots should no longer be 
used for treatment recommendations. However, 
one advantage of chatbots is their virtual nature. 
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According to Lucas et al., disclosing private 
information to a chatbot is often easier than 
to a real person, partly because chatbots, unlike 
humans, do not make judgments. 
Chaix B et al. tested a chatbot named Vik, designed 
by Wefight Inc, in breast cancer care. Patients 
shared conversations with Vik easily, especially on 
intimate topics like hair loss and sexual issues. Vik 
was helpful in treatment adherence by reminding 
patients to take medications, explaining how 
to use them, teaching about side effects, and 
providing ways to avoid them. Surprisingly, 
patients also developed an emotional bond with 
the chatbot and appreciated its help by the end of 
use. 
The authors believe that having conversations 
with a chatbot like Vik could enhance the accuracy 
of patient recall before an in-person visit. 
Some studies have focused on telemedicine 
systems addressing various cancers, including 
lung cancer. Lung cancer is one of the types 
discussed in these papers. The studies detail 
the development of interactions among different 
groups within the healthcare system to provide 
medical care to lung cancer patients. On one side 
of these interactions were patients and patient-
family caregiver pairs, while on the other side 
were healthcare professionals, including treating 
physicians, clinical pharmacists, certified yoga 
therapists, integrative oncology physicians, and 
medical oncologists. 
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Telemedicine employs a range of technologies 
such as cloud computing, mobile devices, 
communication tools, and the Internet of Things 
(IoT). The research studies analyzed utilized 
these technologies to provide real-time counseling 
through telemedicine systems. Physicians were 
able to offer medication advice to patients 
via messaging through mobile and cloud-
based applications. The application connected the 
private cloud-based hospital information system 
to the public cloud-based hospital information 
system via a web services Internet tool. 
Prescriptions were validated using an automated 
drug rationale review system integrated into the 
cloud-based hospital information system. Patient-
family caregiver pairs and certified yoga therapists 
used FaceTime or Zoom for videoconferencing 
activities via laptops and phones. Oncology 
physicians utilized Zoom as a communication 
platform for video consultations and managed 
all appointments using the EPIC electronic health 
record system. Medical oncologists used social 
media and telematic consultations via phone or 
email to screen their patients, replacing face-to-
face follow-up visits with email or phone calls and 
conducting telematic evaluations of computed 
tomography (CT) scan images. Consequently, new 
technologies like mobile and cloud computing 
have the potential to enhance patient-physician 
communications. 
Clinic staff are increasingly focusing on patients' 
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quality of life (QOL) in addition to their 
lifespan as cancer treatment advances. It is 
acknowledged that individuals with lung cancer 
experience more symptoms compared to those 
with other forms of cancer. Lung cancer patients 
recovering from surgery spend a significant 
amount of time managing the aftermath and 
experiencing decreased lung function. Patients 
not suitable for surgery might face considerable 
discomfort and distress during chemotherapy or 
radiotherapy. Providing immediate and ongoing 
feedback from doctors about their suffering 
could offer substantial comfort and assistance. 
In response, electronic health web systems and 
applications have been developed to facilitate 
convenient communication between clinic staff 
and patients, potentially enhancing patients' 
quality of life. However, a randomized controlled 
trial has indicated that combining symptom 
telemonitoring with active patient feedback did 
not show superiority over the relatively passive 
approach of symptom telemonitoring alone in 
maintaining the well-being of lung cancer 
patients. 
The use of chatbots and telemedicine presents 
a distinct advantage in improving the quality of 
life (QOL) and psychological well-being of patients 
with lung cancer, leading to reduced levels of 
reported anxiety and depression. Telemedicine 
is an effective intervention for the holistic 
management of lung cancer patients' well-being. 
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In general, artificial intelligence (AI) holds 
the potential to significantly transform cancer 
treatment and align it more closely with the 
principles of precision oncology. As genomics 
becomes more integrated into healthcare delivery 
and health data becomes increasingly prevalent, 
the impact of AI is expected to be substantial. 
Digitized health data will allow AI to play 
a crucial role in developing, validating, and 
implementing decision-support tools to advance 
precision oncology. This review highlights several 
promising AI applications, including cancer 
detection, prognosis, and treatment management. 
While large language models can greatly support 
physicians in their clinical work, they can 
never fully replace them. Essential prerequisites 
for the widespread adoption of AI in clinical 
settings include comprehensive data for model 
development and the clinical validation of AI-
generated insights. Ultimately, clinical validation 
of AI is necessary before it can be integrated into 
routine patient care. 

Lung Cancer Management 

Non-Small Cell Lung 
Cancer (NSCLC) 

AI chatbots significantly impact the management 
of NSCLC by aiding in the early detection and 
diagnosis of lung nodules. AI algorithms analyze 
imaging data to identify suspicious nodules and 
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provide detailed reports to radiologists, thereby 
enhancing diagnostic accuracy. Additionally, 
these chatbots can predict responses to different 
treatment modalities, assisting in personalized 
treatment planning. 

Small Cell Lung Cancer (SCLC) 
For SCLC, which is typically more aggressive, 
AI chatbots and telemedicine platforms facilitate 
timely interventions and continuous monitoring. 
These technologies help manage the rapid 
progression of symptoms and side effects 
by providing real-time support and adjusting 
treatment plans as needed. Telemedicine ensures 
that patients have immediate access to their 
healthcare providers, which is crucial for 
managing acute symptoms and complications. 

Post-Treatment and 
Survivorship Care 

In the post-treatment phase, AI chatbots assist 
in monitoring patients' recovery and managing 
long-term side effects. A smartphone chatbot 
application developed for older cancer patients 
receiving chemotherapy at home demonstrated 
that AI could effectively monitor health status 
and prompt timely interventions. Telemedicine 
platforms provide continuous support and follow-
up care, ensuring that patients remain engaged 
with their healthcare providers and adhere to their 
post-treatment plans. 
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Early Detection and Diagnosis 
Lung cancer detection and diagnosis have 
significantly benefited from AI technologies. AI 
algorithms, particularly those based on deep 
learning, analyze CT scans, X-rays, and biopsy 
samples to identify lung nodules and differentiate 
between benign and malignant lesions with high 
accuracy. These systems excel in detecting early-
stage lung cancers, which are often asymptomatic 
and missed by traditional methods, thereby 
improving prognosis and survival rates. 
AI also enhances predictive risk models 
by integrating patient demographics, smoking 
history, genetic predispositions, and imaging 
data. Such comprehensive models facilitate 
personalized screening strategies and early 
interventions, which are crucial for lung cancer 
patients who often present with advanced disease 
at diagnosis. 

Personalized Treatment 
AI-driven personalized treatment strategies 
are transforming lung cancer management. 
These algorithms analyze extensive datasets, 
including genomic information, clinical histories, 
and treatment outcomes, to recommend 
individualized therapeutic regimens. AI can 
predict patient responses to various therapies, 
such as chemotherapy, targeted therapies (e.g., 
EGFR inhibitors), and immunotherapies (e.g., 

 DR.MOHAMMAD-SOROUSHKHORSAND

80

PD-1/PD-L1 inhibitors), helping oncologists select 
the most effective treatment plans. 
Additionally, AI supports radiotherapy by 
optimizing treatment plans through techniques 
like stereotactic body radiotherapy (SBRT) and 
adaptive radiation therapy (ART). These methods 
allow for precise targeting of tumors, minimizing 
damage to adjacent healthy tissues and 
reducing treatment-related side effects. AI tools 
also monitor treatment responses in real-time, 
enabling dynamic adjustments to therapy and 
improving patient outcomes. 

Telemedicine and Patient 
Monitoring 

Telemedicine, enhanced by AI chatbots, is a 
cornerstone in managing lung cancer, particularly 
in remote and underserved areas. AI chatbots 
provide continuous monitoring and support, 
addressing patient queries, managing symptoms, 
and ensuring treatment adherence through 
sophisticated NLP and dialogue management 
systems. These chatbots significantly improve 
quality of life (QoL) by reducing anxiety and 
depression among lung cancer patients. 
Telemedicine platforms facilitate virtual MDT 
meetings, allowing specialists to discuss complex 
cases and develop comprehensive treatment plans. 
This model enhances access to expert care, 
reduces patient travel burdens, and accelerates 
the initiation of treatment, which is critical for 
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lung cancer patients who require prompt and 
coordinated care. 

AI and Imaging 

Mammography
Mammography is considered the gold standard 
and one of the most efficient imaging 
techniques for identifying abnormalities in the 
breasts. However, digital mammography has 
limitations, including a false-positive screening 
rate, which increases recalls for radiologists, 
elevates workloads, incurs unnecessary costs, 
and introduces variations in radiologists' 
performance. These variations can result in false-
negative outcomes, leading to missed diagnoses 
in up to 30% of breast cancer patients 
in low-prevalence conditions. To address these 
disadvantages, computer-aided detection (CAD) 
systems were introduced. 
Traditional CAD systems, however, had lower 
specificity, increased recall rates, and did not 
significantly enhance breast cancer detection 
despite being designed to improve radiologists' 
performance in reading mammograms. In recent 
years, advancements in AI as a branch of computer 
science have made it superior to traditional CAD 
systems. AI now has the capability to identify 
missed lesions that are invisible to the human eye, 
thereby reducing misdiagnoses. 
Today, many AI applications are developed to 
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aid in the triage, classification, risk assessment, 
and density assessment of breast cancer using 
mammography. The FDA-approved applications 
include Saige-Q for breast cancer triage and 
Transpara for the classification and detection of 
breast cancer. 

Sonography
Ultrasound (US) serves as a primary screening 
tool for breast cancer, especially in young women, 
patients who cannot undergo MRI, and during 
pregnancy. Additionally, US is used as image 
guidance for breast biopsies and as a supplemental 
screening method for dense breasts that have 
already undergone mammography. Due to its 
higher sensitivity but lower specificity compared 
to mammography, AI applications for ultrasound 
are primarily designed to differentiate between 
benign and malignant breast tumors. Two FDA-
approved applications, Koios DS and S-Detect, are 
used for lesion classification of breast cancer 
through ultrasound. 
AI applications assist radiologists in making 
accurate diagnoses, as ultrasound is an operator-
dependent modality. These AI tools help 
radiologists reach the best decisions by providing 
precise diagnostic information. 

MRI
Magnetic Resonance Imaging (MRI) is a 
non-invasive imaging modality with high 
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sensitivity for high-risk screening, diagnosis, and 
preoperative staging of breast cancer. However, 
MRI has disadvantages, such as being time-
consuming due to the need for numerous imaging 
sequences, high cost, limited availability, variable 
specificity, and false-positive findings, which can 
lead to unnecessary invasive biopsies. AI-based 
algorithms, particularly those implementing deep 
learning applications, can significantly reduce the 
false-positive rate in MRI. 
MRI is likely the modality that provides the 
most data for AI applications. By extracting large 
datasets, AI can be utilized for the detection of 
suspicious lesions, classification (benign versus 
malignant), and segmentation of breast cancer. 
This integration of AI into MRI imaging aids 
in more accurate and efficient breast cancer 
diagnosis and management. 

Ethical and Practical 
Considerations 

The integration of AI chatbots and telemedicine 
into cancer care presents several ethical and 
practical considerations that must be addressed 
to ensure their successful adoption and 
implementation. 

Data Privacy and Security 
The use of AI and telemedicine involves the 
collection and processing of vast amounts of 
personal health data. Ensuring the privacy and 
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security of this data is paramount. Robust 
data protection measures must be in place 
to prevent unauthorized access and breaches. 
Compliance with regulations such as GDPR and 
HIPAA is essential to maintain patient trust and 
confidentiality. 

Accuracy and Reliability 
AI chatbots must provide accurate and 
reliable information to avoid misinformation 
and potential harm to patients. Continuous 
monitoring and updating of AI algorithms are 
necessary to ensure they reflect the latest medical 
knowledge and guidelines. Regular validation and 
testing of these systems help maintain their 
accuracy. 

Human Oversight 
While AI chatbots can significantly aid in 
cancer care, they should not replace human 
judgment. Physicians should oversee AI-driven 
recommendations and intervene when necessary. 
This collaborative approach ensures that AI serves 
as a support tool rather than a replacement for 
human expertise. 

Access and Equity 
Telemedicine and AI technologies must be 
accessible to all patients, regardless of their 
socioeconomic status or geographic location. 
Efforts should be made to bridge the digital 
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divide and ensure that underserved populations 
can benefit from these advancements. Policies and 
programs aimed at improving digital literacy and 
access to technology are crucial. 

Ethical Use of AI 
The deployment of AI in healthcare must adhere 
to ethical principles, including transparency, 
accountability, and fairness. AI systems should 
be designed to avoid biases and ensure equitable 
treatment for all patients. Ethical guidelines and 
frameworks should guide the development and 
implementation of AI technologies in cancer care. 

AI Chatbots in the Management 
of Breast and Lung Cancers 

Role and Functions 
Symptom Assessment and Triage: AI chatbots 
play a crucial role in the early detection and 
differentiation of cancer-related symptoms from 
other conditions. They can assess symptoms 
specific to breast and lung cancers and provide 
initial triage recommendations, improving early 
diagnosis and treatment outcomes. 
Patient Education and Support: Chatbots offer 
tailored information on treatment options, side 
effects, and lifestyle adjustments. For example, 
patients with breast cancer have benefited from 
chatbots providing educational support, leading 
to a better understanding and management of 
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their condition. 
Monitoring and Follow-Up Care: AI chatbots 
regularly check in with patients to track 
symptoms, medication adherence, and overall 
well-being. This ongoing interaction helps 
manage ongoing care and follow-up efficiently, 
ensuring timely interventions. 

Benefits 
Accessibility and Convenience: AI chatbots 
provide 24/7 availability and support, which 
is crucial for patients with limited access to 
healthcare facilities, particularly those in rural or 
underserved areas. 
Personalized Interaction: These chatbots 
customize responses and recommendations based 
on individual patient data and history, thereby 
improving patient satisfaction and outcomes. 
Data Collection and Tracking: AI chatbots collect 
valuable patient data that can inform clinical 
decisions and enhance care strategies. This data-
driven approach leads to better management 
strategies. 

Challenges and Limitations 
Accuracy and Reliability: Ensuring that AI 
provides accurate and actionable advice is a 
significant challenge. Current limitations in AI 
technology can sometimes result in incorrect or 
incomplete recommendations. 
Patient Trust and Acceptance: Building and 
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maintaining trust in AI-driven healthcare 
interactions is essential. Strategies to improve 
patient engagement and acceptance are crucial for 
the successful deployment of chatbots. 
Ethical and Privacy Concerns: Ensuring data 
security and patient privacy is paramount. Ethical 
considerations in deploying AI chatbots must 
be addressed to maintain patient trust and 
compliance. 

Telemedicine in the Management 
of Breast and Lung Cancers 

Implementation Strategies 
Remote Consultations and Follow-Ups: 
Telemedicine facilitates virtual visits for 
diagnosis, treatment planning, and ongoing care. 
Successful models have demonstrated significant 
improvements in care delivery for breast and lung 
cancer patients. 
Tele-radiology and Tele-pathology: Remote 
analysis and interpretation of imaging and 
pathology reports enhance diagnostic accuracy 
and efficiency, enabling timely interventions. 
Virtual Tumor Boards and Multidisciplinary 
Meetings: Telemedicine supports coordinated 
care among oncologists, radiologists, surgeons, 
and other specialists through virtual tumor 
boards, improving collaborative care and 
treatment outcomes. 
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Advantages 
Improved Access to Care: Telemedicine enhances 
access to specialist care for patients in remote 
or underserved areas, significantly improving 
healthcare delivery. 
Cost Reduction: By reducing travel expenses, time 
off work, and other associated costs for patients, 
telemedicine proves to be an economically viable 
option for cancer care. 
Enhanced Continuity of Care: Telemedicine 
ensures consistent monitoring and follow-up, 
particularly during treatment and survivorship 
phases, guaranteeing uninterrupted care. 

Challenges and Barriers 
Technological Limitations: Issues with internet 
connectivity, access to necessary devices, and 
user proficiency can hinder the effectiveness of 
telemedicine services. 
Regulatory and Reimbursement Issues: 
Navigating varying regulations and securing 
payment for telemedicine services are significant 
barriers that need to be addressed for wider 
adoption. 
Quality of Care: Maintaining high standards of 
care in a virtual environment is crucial. Ensuring 
that remote care matches the quality of in-person 
visits is essential for patient satisfaction. 

Case Studies and Real-
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World Applications 
AI Chatbots in Breast Cancer Management: 
Specific examples and outcomes of AI 
chatbot usage for breast cancer patients 
show improvements in patient engagement and 
outcomes. 
AI Chatbots in Lung Cancer Management: Case 
studies demonstrate the effectiveness of AI 
chatbots in lung cancer care, including symptom 
tracking, patient education, and support. 
Telemedicine Programs in Oncology: Examples of 
telemedicine programs implemented during the 
COVID-19 pandemic highlight their impact on 
patient outcomes and care continuity. 
Patient Outcomes and Feedback: Analyses 
of patient satisfaction and clinical outcomes 
from implemented technologies reveal positive 
feedback from breast and lung cancer patients. 

Comparative Analysis 
Traditional Cancer Care Models vs. AI Chatbot 
and Telemedicine-Enhanced Models: Comparing 
patient outcomes, satisfaction, and efficiency, case 
studies highlight the benefits and drawbacks of 
each approach. 
Cost-Effectiveness: Economic analyses of 
integrating AI chatbots and telemedicine in breast 
and lung cancer care demonstrate cost savings and 
improved resource utilization. 
Impact on Quality of Life and Survival Rates: 
Studies show improvements in patient quality of 
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life and survival rates, with long-term outcomes 
favoring the use of these technologies. 

Future Directions and 
Innovations 

Emerging Trends: Advances in AI algorithms 
and telemedicine platforms for oncology 
suggest potential future technologies and their 
implications for cancer care. 
Potential Advancements: Innovations in 
personalized cancer treatment plans that integrate 
AI and telemedicine highlight ongoing research 
and development. 
Prospects for Comprehensive Cancer Care: The 
future integration of AI chatbots and telemedicine 
with traditional therapies could lead to holistic 
care models, significantly impacting patient 
outcomes. 

Ethical and Legal Considerations 
Privacy and Data Security: Ensuring robust 
safeguards for patient data is critical. Current best 
practices and future challenges must be addressed 
to protect patient information. 
Regulatory Compliance: Adhering to evolving 
legal frameworks for telemedicine and AI in 
healthcare is essential for compliance and 
widespread adoption. 
Ethical Implications: Addressing concerns 
around AI decision-making and patient consent 
is crucial for the ethical deployment of AI and 
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telemedicine in healthcare. 
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5- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF ORAL CANCERS 

Background
In recent years, advancements in artificial 
intelligence (AI) and telemedicine have 
revolutionized the healthcare industry, 
particularly in the management of oral cancers. 
These technologies offer innovative solutions 
for early detection, patient education, treatment 
monitoring, and follow-up care, thereby 
improving patient outcomes and enhancing 
accessibility to healthcare services. 
AI chatbots have emerged as valuable tools 
in various areas of healthcare, including the 
management of oral cancers. These digital 
assistants utilize natural language processing 
(NLP) and machine learning algorithms to interact 
with patients, providing them with timely 
information, answering queries, and offering 
emotional support. 
One of the primary functions of AI chatbots 
in oral cancer management is patient education. 
Patients diagnosed with oral cancer often face 
a steep learning curve regarding their condition, 
treatment options, and care requirements. AI 
chatbots can provide comprehensive information 
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about oral cancer types, symptoms, risk factors, 
and treatment modalities. By offering easily 
accessible and reliable information, chatbots help 
patients and their families understand the nature 
of the disease and make informed decisions about 
their care. 
AI chatbots also play a crucial role in symptom 
management and monitoring. Oral cancer and its 
treatments can lead to various side effects, such 
as pain, difficulty swallowing, and changes in oral 
health. Chatbots can assist patients in tracking 
these symptoms and provide guidance on how 
to manage them. For example, a chatbot might 
offer tips for managing oral pain, suggest dietary 
adjustments, or recommend over-the-counter 
remedies. Additionally, by continuously collecting 
data on patients’ symptoms and responses, 
chatbots can alert healthcare providers to any 
significant changes that may require further 
intervention. 
Emotional support is another critical aspect where 
AI chatbots contribute significantly. A diagnosis of 
oral cancer can be distressing and overwhelming 
for patients and their families. AI chatbots 
can provide a source of comfort by offering 
motivational messages, connecting users with 
support groups, and providing access to mental 
health resources. This support can help alleviate 
some of the psychological burdens associated with 
cancer and improve the overall well-being of 
patients and their caregivers. 
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AI Chatbots in Oral 
Cancer Management 

AI chatbots are increasingly being integrated 
into healthcare systems to assist both patients 
and healthcare providers. These chatbots leverage 
natural language processing (NLP) and machine 
learning algorithms to interact with patients, 
providing immediate responses to their queries 
and delivering personalized health information. 
Early Detection and Screening: AI chatbots play 
a crucial role in the early detection of oral 
cancers. By engaging with patients and collecting 
data on symptoms, risk factors, and medical 
history, these chatbots analyze the information to 
identify potential warning signs of oral cancer. 
For example, a study by Esteva et al. (2020) 
demonstrated the effectiveness of AI in screening 
for skin cancer, suggesting similar applications for 
oral cancer screening. 
Patient Education and Support: Chatbots provide 
patients with comprehensive information about 
oral cancers, including causes, symptoms, 
treatment options, and preventive measures. 
In addition, they offer emotional support and 
guidance, helping patients manage the anxiety 
and stress associated with their diagnosis. 
According to a study by Bibault et al. (2019), AI 
chatbots significantly improve patient education 
and engagement in oncology care. 
Treatment Monitoring and Adherence: AI 
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chatbots assist in monitoring treatment progress 
and ensuring medication adherence. They can 
send reminders for medications, appointments, 
and follow-up visits, while also tracking side 
effects and overall health status. This continuous 
monitoring allows for timely interventions and 
necessary adjustments to treatment plans, thereby 
enhancing patient outcomes. 

Telemedicine in Oral 
Cancer Management 

Telemedicine involves the use of digital 
communication technologies to provide 
healthcare services remotely. It has demonstrated 
significant promise in managing oral cancers, 
particularly by improving access to care for 
patients in remote or underserved areas. 
Teleconsultations: Telemedicine enables virtual 
consultations between patients and healthcare 
providers, reducing the need for travel and 
shortening waiting times. This is particularly 
beneficial for oral cancer patients who require 
frequent follow-ups and monitoring. A study 
by Patt et al. highlighted the effectiveness of 
telemedicine in oncology, noting improvements in 
patient satisfaction and outcomes. 
Remote Diagnosis and Treatment Planning: 
Telemedicine facilitates remote diagnosis and 
treatment planning through high-resolution 
imaging and video conferencing. Dentists and 
oncologists can collaborate seamlessly to review 
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patient cases, discuss treatment options, and 
develop personalized care plans. This collaborative 
approach ensures that patients receive optimal 
care, regardless of their location. 
Continuity of Care: Telemedicine promotes 
continuity of care for oral cancer patients 
by enabling regular follow-ups and monitoring. 
Patients can report symptoms, receive guidance, 
and discuss concerns with healthcare providers 
without needing in-person visits. This continuous 
care model improves adherence to treatment plans 
and enhances overall health outcomes. 

Limitations of AI Chatbots
Despite their many benefits, AI chatbots have 
limitations. Currently, AI lacks the empathy, 
intuition, and expertise that medical professionals 
have developed over the years. These human 
qualities are crucial for effective patient care, 
particularly when interpreting subtle language 
and non-verbal signals. AI chatbots are restricted 
to working with predefined data and algorithms; 
thus, the value of their recommendations depends 
on the quality of the data they receive. 
Consequently, any subpar or biased data could lead 
to negative outcomes

The Crucial Role of 
Healthcare Workers

The crucial importance of healthcare workers 
cannot be overstated. A medical professional's 
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duties extend beyond merely diagnosing illnesses 
or prescribing treatments. Physicians and dentists 
provide comfort, reassurance, and empathy 
during what can be stressful and vulnerable times 
for patients. AI chatbots are unable to replicate or 
substitute the trust, rapport, and understanding 
that characterize the doctor-patient relationship. 
Additionally, while chatbots can provide general 
health information and manage routine tasks, 
their current capabilities do not extend to 
answering complex medical queries, such as those 
related to oral cancer. The complexity of these 
queries requires a level of medical expertise, 
critical thinking skills, and clinical experience 
that chatbots currently lack. As a result, intricate 
medical queries and nuanced patient interactions 
underscore the vital role of medical professionals 
in healthcare.
Oral cancer is often detected late, resulting in 
serious illness and death. Prompt diagnosis of 
lesions is essential for effective treatment, as 
delays in detection have been correlated with 
lower survival rates, more severe symptoms, and 
increased treatment expenses. Early detection 
involves diagnosing and monitoring oral 
conditions that could potentially develop into 
cancer to ensure timely and effective treatment.
Oral potentially malignant disorders (OPMDs) are 
oral mucosal abnormalities strongly associated 
with an elevated risk of developing oral 
cancer. OPMDs include white patches in the 
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mouth, excessive tissue growths, red patches, 
inflammatory skin conditions, scar tissue in 
the mouth, lesions on the palate, autoimmune 
disorders affecting the oral cavity, sun-damaged 
skin, and rare genetic disorders. Clinicians can 
use technology to identify and diagnose these 
conditions earlier, thereby improving patient 
care. The advancement of information technology 
and cutting-edge artificial intelligence (AI) offers 
promising prospects for enhancing oral cancer 
(OC) screening. AI has made remarkable progress 
in detecting and preventing OC at an early stage.

Analysis of Intricate 
Diagnostic Tests

Specialized knowledge and expertise are necessary 
to accurately interpret certain diagnostic tests, 
including MRIs, CT scans, and biopsy results. 
Human medical professionals possess the 
expertise required to examine these tests and 
provide precise diagnoses.

AI Chatbots in Healthcare: 
Assessing Their Limitations 

and Capabilities
The healthcare system has increasingly begun 
incorporating AI chatbots to streamline 
operations and enhance patient care. Despite their 
ability to perform multiple tasks, these systems 
have limitations and cannot replace human 
medical professionals in complex situations.
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The Abilities of AI Chatbots
AI chatbots are capable of managing 
appointments, allowing patients to easily book, 
reschedule, or cancel appointments without 
human intervention. The use of chatbots to send 
timely reminders can help patients adhere to their 
medication schedules by reminding them to refill 
their prescriptions. Additionally, AI chatbots can 
assess patients' symptoms and suggest potential 
diagnoses accordingly. They can also sort patients 
based on the severity of their condition, aiding 
healthcare providers in prioritizing cases and 
efficiently allocating resources. Furthermore, AI 
chatbots can provide psychological support to 
users, offering coping strategies and resources 
for mental health challenges. In medical 
research, AI chatbots assist researchers in finding 
relevant literature, analyzing data, and generating 
summaries or reports.

Difficult Conditions That 
Demand the Experience of 

Human Medical Professionals
While AI chatbots can offer initial diagnoses using 
symptom analysis, rare or complex conditions 
typically require a thorough examination of the 
patient's medical history and a comprehensive 
evaluation by a healthcare provider.

Surgical Operations
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Conclusion
The integration of AI chatbots and telemedicine 
into the management of oral cancers marks a 
significant advancement in healthcare delivery. 
These technologies not only enhance early 
detection and patient education but also improve 
treatment monitoring and accessibility to care. 
As AI and telemedicine continue to evolve, their 
applications in oral cancer management will likely 
expand, offering new possibilities for improving 
patient outcomes and quality of life.

The expertise, skill, and precision of human 
surgeons are indispensable for surgeries and 
invasive procedures, tasks that AI chatbots are 
incapable of performing.

Support and Empathy
Although AI chatbots can provide assistance 
and resources for mental health concerns, they 
cannot replicate the empathy and profound 
understanding that human therapists offer during 
counseling sessions.
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6- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF HEAD 
AND NECK CANCERS 

Background 
Head and neck cancer (HNC) is a prevalent 
epithelial malignancy that affects various regions, 
including the lips, oral cavity, nasal cavity, 
pharynx, larynx, salivary glands, and upper 
trachea. The most common type of head and neck 
cancer is squamous cell carcinoma (HNSCC). The 
primary risk factors for HNC include smoking, 
alcohol consumption, and the presence of 
human papillomavirus (HPV). Treating advanced 
HNC remains a significant challenge. Despite 
modern multimodal therapeutic approaches, such 
as chemotherapy, radiation therapy (RT), and 
surgery, the prognosis remains poor, with an 
approximate five-year survival rate of 50%. 
Survivors of HNC often face long-term difficulties 
such as pain, swallowing issues, speech problems, 
trismus, and dissatisfaction with body image. 
Recently, digital technologies, including artificial 
intelligence (AI), chatbots, telehealth, and mobile 
health applications, have become increasingly 
integrated into cancer care. These innovations 
assist with symptom monitoring, treatment 
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adherence, patient engagement with digital 
cancer services, and the promotion of 
healthy habits. Telemedicine, which utilizes 
communication technology and electronic 
information such as video, telephone, and audio, 
offers healthcare services to patients who have 
limited access to traditional care. Therefore, we 
assess the effectiveness of digital health tools in 
managing HNC patients. 
HNC and its treatments often negatively 
impact patients’ well-being and quality of 
life. Telemedicine interventions can improve 
the quality of life for individuals with HNC 
after treatment, proving to be both cost-
effective and beneficial in managing these 
patients. HNC patients and their caregivers 
have expressed high levels of satisfaction with 
digital healthcare technologies (telemedicine, 
telemonitoring, digital therapeutics, and digital 
health), particularly due to their ability to detect 
health issues early, enhance patient management, 
improve quality of life, boost self-confidence, and 
facilitate communication. Furthermore, digital 
healthcare has demonstrated significant cost and 
time efficiency. Telehealth interventions provide 
an innovative method for improving access to 
care throughout the cancer continuum, enhancing 
self-management and patient knowledge, 
ensuring continuity of services, and enabling 
remote monitoring of symptoms and treatment 
responses in HNC patients. 
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Patients who utilize telehealth tend to be 
younger and more likely to speak English. 
Telerehabilitation has proven to be a practical 
and effective support system for HNC patients 
during and after their treatment. It is crucial that 
these interventions are tailored to each patient’s 
individual characteristics and disease stage. The 
primary functions of digital tools for HNC patients 
include self-care, symptom tracking, preparation 
for and recovery from treatment, psychological 
support, decision-making assistance, and 
educational resources. 
A study by Shah et al. indicated that phone calls 
during the early stages following HNC surgery 
could reduce unnecessary emergency room visits 
and increase patient satisfaction. This alleviates 
pressure on healthcare settings and contributes 
to overall improvements in patient care. A 
2022 cross-sectional study revealed that 95% of 
HNC patients found telemedicine appointments 
satisfactory and expressed a willingness to 
continue using telemedicine in the future. 
Patients from rural and regional areas were 
particularly receptive to telemedicine, citing 
minimal disruption to their daily routine and 
significant savings in travel time. This approach 
also proved advantageous during pandemics such 
as COVID-19 by reducing the risk of viral 
transmission. 
Another study evaluated telehealth use in 
HNC patients across six domains: information 
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exchange, usability, travel time and expenses, 
emotional comfort, rapport, and satisfaction 
during the SARS-CoV-2 pandemic. Overall, 
participants provided positive feedback in each 
domain, confirming that telehealth appointments 
adequately met their needs. Telehealth can 
therefore be considered a complementary option 
to traditional in-person visits for HNC patients. 
Additionally, telemedicine has significantly 
improved the diagnosis of oral cancers, 
particularly in suburban areas. It has the potential 
to revolutionize the treatment, monitoring, and 
diagnosis of oral malignancies by enabling 
individuals in remote locations to access the care 
they need. 
A systematic review of several studies 
demonstrated that most patients with head and 
neck cancer (HNC) could effectively use mobile 
applications for self-managing and remotely 
monitoring their symptoms, showing high 
levels of satisfaction, adherence, usability, and 
acceptance. The use of remote technologies for 
telemedicine led to an improved quality of life, 
linked to increased health knowledge and a 
greater sense of personal control. Another study 
found that LogPAL, an iPhone mobile health 
application, was accepted, feasible, and regularly 
used by HNC survivors for managing and tracking 
their symptoms post-treatment. Similarly, Li et 
al. reported that mobile health technology can 
be instrumental in helping HNC patients manage 
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their care and interventions after discharge. It 
also plays a role in alleviating both psychological 
and physical burdens, meeting patients' health 
information needs, and enhancing their quality of 
life. 
A study conducted in 2024 assessed the responses 
of Google’s Gemini Advanced and ChatGPT 4 
in offering therapeutic recommendations for 
hypothetical cases of HNC. The findings showed 
that both provided relevant and effective 
treatment plans. A recent study also evaluated the 
reliability and accuracy of ChatGPT in responding 
to questions about HNC. These questions covered 
topics such as treatment, operative risks, follow-
up, diagnosis, cancer prevention, and basic 
knowledge. ChatGPT provided completely correct 
answers to 86% of the queries, suggesting it can 
be a valuable source of data for both health 
professionals and patients. 
A cross-sectional study assessed the feasibility 
of using AI chatbots, like ChatGPT, to 
provide information before HNC surgery, such 
as reasons for surgery, associated risks, and 
expected recovery times. The study compared 
ChatGPT’s responses with those obtained from 
a web search, and the findings demonstrated 
that both sources offered similar accuracy, 
knowledge content, medical errors, thoroughness, 
and readability. Likewise, ChatGPT shows strong 
potential in addressing NCCN-related questions, 
demonstrating high accuracy and sensitivity in 
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follow-up care and both adjuvant and primary 
treatment for HNC patients. 
Another investigation involving 95 HNC 
patients provided preliminary findings on 
the use of chatbots for collecting patient-
reported outcomes and assisting with symptom 
management in patients receiving radiation 
therapy. Approximately 90% found the chats 
user-friendly, and 60% mentioned that the chats 
helped them manage symptoms and reduced the 
need to contact their care team. These findings 
suggest that chatbots are practical and offer 
valuable support to HNC patients during and after 
radiation therapy. 
Another study illustrated the effectiveness of 
integrating daily electronic apps for HNC patients 
receiving radiotherapy. The results showed that 
telemonitoring led to more frequent reporting of 
HNC-related symptom burdens and significantly 
increased patient satisfaction. In 2021, a cross-
sectional study revealed that lower income, 
lower education, and older age were associated 
with decreased use of technology (internet, 
email, computer) among HNC patients due to 
socioeconomic disparities. A retrospective study 
showed that 68% of some HNC patients were 
uninterested in telemedicine, primarily preferring 
in-person visits and examinations. Other reasons 
included discomfort with technology or limited 
access to it. Those who opted for telemedicine 
did so for convenience, to avoid infection (e.g., 
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COVID-19), and to reduce travel distance. 
Similarly, another study found that less educated, 
older, Black, and underinsured or uninsured HNC 
patients use health information technology less 
frequently than their peers. Addressing these 
disparities could potentially improve outcomes. 
Another cross-sectional study reported that nearly 
half of HNC patients were reluctant to use 
telemedicine, citing concerns about unreliable 
internet and limited access to technology. Several 
studies have also raised concerns regarding 
AI chatbots, including issues with patient 
confidentiality, privacy, and reliability. 
ChatGPT, in particular, poses inherent limitations, 
including ethical concerns about accountability, 
authorship, transparency, the risk of spreading 
misinformation, and bias. Other issues with 
chatbots include cybersecurity risks, accuracy, 
technological maturity, and a lack of empathy. Wei 
et al. conducted a study comparing Google and 
ChatGPT in answering questions about HNC. Both 
sources were found to have similar readability 
difficulties. Although ChatGPT's responses were 
comparable in complexity to Google’s, ChatGPT 
was considered lower in quality due to reduced 
accuracy and reliability. As a result, Google 
was found to provide better responses for HNC 
patients. 
In conclusion, while the benefits of these 
technologies appear to outweigh the limitations, 
further research is needed to fully understand 
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their impact and address any remaining concerns. 
Artificial intelligence (AI) chatbot tools, such 
as the Chat Generative Pretrained Transformer 
(ChatGPT), are rapidly evolving in healthcare 
services. Their ability to process vast amounts 
of data and detect patterns beyond human 
capabilities makes them well-suited for tasks 
such as sending medication reminders, scheduling 
appointments, and providing general healthcare 
information to improve patient management and 
disease monitoring. By handling these tasks, 
chatbots help alleviate the burden on healthcare 
systems, allowing medical professionals to focus 
more on complex care needs. 
Head and neck cancer (HNC) is the seventh most 
common cancer worldwide, with a 30% annual 
increase in incidence. HNC oncology is a complex 
and challenging field, involving the diagnosis and 
treatment of various malignancies in the head 
and neck region. Recently, evidence has emerged 
supporting AI-assisted diagnosis and treatment 
in HNC. Efforts have focused on developing AI 
machine-learning models to predict HNC cancers. 
Additionally, AI chatbots can enhance HNC 
outcomes by aiding in symptom management, 
screening, patient education, risk stratification, 
and treatment monitoring. For instance, they can 
provide dietary and nutritional guidance to HNC 
patients undergoing chemotherapy and assist 
patients in locating relevant clinical trials for 
HNC treatments. AI chatbots can also support the 
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education of healthcare professionals in the HNC 
field. 
Many chatbots are capable of engaging in patient-
centered communication through personalized 
conversations, which enhances their accessibility. 
In some cases, patients may feel more comfortable 
interacting with chatbots than with healthcare 
providers. Interestingly, chatbots can improve 
cancer care for minority and rural populations 
by addressing gaps in HNC care, allowing more 
people to receive information about screenings 
and genetic counseling. 
Patients diagnosed with HNC often experience 
emotional anxiety, particularly concerning their 
prognosis, survival rates, and the complexities of 
chemotherapy and surgical procedures. Delivering 
timely and accurate information is crucial for 
managing their stress. Traditional consultations, 
combined with the occasional inaccessibility of 
healthcare personnel, may not provide enough 
information to alleviate anxiety. However, 
chatbots, with their constant availability, can 
promote online education and help patients better 
manage their stress. 
AI chatbots serve as an additional source of 
information for patients with otolaryngological 
cancer, though challenges such as the "potential to 
misinform patients" and "suboptimal educational 
value" can lead to confusion. Refining AI chatbots 
or creating specialized versions tailored to 
otolaryngological cancer patients could improve 
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the quality of care for these individuals. 
While AI chatbots significantly influence HNC 
patient care management, certain limitations 
remain: 

AI Chatbots in Head and 
Neck Cancer Management 

AI chatbots, powered by natural language 
processing and machine learning algorithms, have 
become valuable tools in patient management. 
These systems interact with patients through 
text or voice, providing information, triaging 
symptoms, and offering psychosocial support. In 
managing head and neck cancers, AI chatbots can 
play crucial roles in several areas: 
Symptom Triage and Early Detection: AI 
chatbots can aid in the early detection of head 
and neck cancers by analyzing patient-reported 
symptoms and risk factors. For example, they 
can evaluate symptoms like persistent sore throat, 
hoarseness, and unexplained weight loss, which 
may indicate potential malignancies. By providing 
risk assessments and recommending further 
medical evaluations, AI chatbots facilitate timely 
diagnosis. 
Patient Education and Support: Educating 
patients about their condition and treatment 
options is a vital aspect of HNC management. 
AI chatbots can deliver tailored educational 
content, answer frequently asked questions, and 
provide emotional support, enhancing patient 
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engagement and adherence to treatment plans. 
This continuous support is particularly valuable 
for managing the complex and often distressing 
nature of HNC. 
Follow-Up and Monitoring: Post-treatment 
surveillance is critical in HNC to detect 
recurrences and manage long-term side effects. 
AI chatbots can assist in remote monitoring by 
collecting patient-reported outcomes and tracking 
symptoms over time. This data can be integrated 
into electronic health records (EHRs), enabling 
oncologists to make more informed decisions 
about follow-up care. 

Telemedicine in Head and 
Neck Cancer Management 

Telemedicine, which uses telecommunications 
technology to provide healthcare services 
remotely, has gained significant prominence, 
especially in the wake of the COVID-19 pandemic. 
Its application in head and neck cancer 
management covers various aspects: 
Virtual Consultations: Telemedicine facilitates 
virtual consultations between patients and 
oncologists, reducing the need for frequent in-
person visits. This is particularly beneficial for 
patients living in remote areas with limited 
access to specialized care. Virtual consultations 
support initial evaluations, treatment planning, 
and follow-up care, thus enhancing continuity of 
care. 
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Multidisciplinary Care Coordination: Managing 
HNC often requires a multidisciplinary approach 
involving surgeons, radiation oncologists, medical 
oncologists, and other specialists. Telemedicine 
platforms can support multidisciplinary team 
meetings and case discussions, ensuring 
comprehensive and coordinated care. This 
collaborative approach is essential for devising 
optimal treatment strategies. 
Rehabilitation and Support Services: HNC 
patients frequently need rehabilitation services, 
such as speech and swallowing therapy. 
Telemedicine can provide these services remotely, 
allowing patients to receive ongoing care without 
the need for travel. Additionally, telehealth 
platforms can connect patients with support 
groups and counseling services, addressing the 
psychosocial aspects of cancer care. 

Challenges and Future Directions 
While the integration of AI chatbots and 
telemedicine in HNC management holds great 
promise, it also presents several challenges. Issues 
related to data privacy, algorithmic biases, and 
the digital divide must be addressed to ensure 
equitable access to these technologies. Moreover, 
the accuracy and reliability of AI chatbots 
in clinical decision-making require ongoing 
evaluation through rigorous clinical trials. 
Future directions include developing more 
sophisticated AI algorithms capable of 
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personalized patient interactions and integrating 
telemedicine with wearable devices for real-time 
monitoring. Additionally, policy frameworks and 
reimbursement models need to evolve to support 
the widespread adoption of these technologies. 

Ethical considerations 
Ensuring patient privacy and maintaining ethical 
standards in the use of data can pose challenges in 
healthcare settings involving AI. 
Despite these limitations, AI chatbots hold great 
potential for enhancing the quality of care in 
HNC, though continued refinement and ethical 
consideration are essential for their successful 
integration into healthcare systems. 
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7- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF 
UROGENITAL CANCERS 

Background 
The advent of artificial intelligence (AI) and 
telemedicine represents a transformative shift 
in the management of urogenital cancers. 
These cancers, which include malignancies of 
the urinary system and reproductive organs, 
present complex diagnostic, treatment, and 
management challenges. Integrating AI chatbots 
and telemedicine into the care continuum for 
urogenital cancers offers promising solutions 
to enhance patient care, streamline treatment 
processes, and improve overall outcomes. 

Enhancing Patient 
Engagement and Support 

Through AI Chatbots 
AI chatbots have emerged as vital tools in 
healthcare, particularly in the management of 
chronic conditions and cancers. In the context of 
urogenital cancers, chatbots play a multifaceted 
role in supporting patients throughout their care 
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journey. 
One of the primary functions of AI chatbots 
in urogenital cancer management is patient 
education. Patients diagnosed with cancers such 
as prostate, bladder, kidney, or testicular cancer 
often need comprehensive information about 
their condition, treatment options, and potential 
outcomes. AI chatbots can provide accessible and 
tailored educational resources, helping patients 
understand their diagnosis and make informed 
decisions about their care. For instance, chatbots 
can explain the differences between various 
treatment modalities, such as surgery, radiation 
therapy, and chemotherapy, and help patients 
understand what to expect during each phase of 
treatment. 
AI chatbots also offer valuable support 
in symptom management and monitoring. 
Urogenital cancers and their treatments can lead 
to a range of symptoms, including pain, urinary 
issues, sexual dysfunction, and changes in bowel 
habits. Chatbots can assist patients in tracking 
these symptoms and provide advice on managing 
them. For example, a chatbot might offer guidance 
on managing urinary incontinence or suggest 
lifestyle modifications to alleviate discomfort. 
By continuously collecting and analyzing data 
on patient symptoms, chatbots can also alert 
healthcare providers to any significant changes 
that may require further intervention. 
In addition to providing practical information 
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and support, AI chatbots can offer emotional 
assistance to patients and their families. A cancer 
diagnosis can be overwhelming and emotionally 
challenging, and chatbots can provide a source 
of comfort by offering motivational messages, 
connecting users with support groups, and 
providing access to mental health resources. This 
emotional support can help alleviate some of the 
psychological burdens associated with cancer and 
improve the overall well-being of patients and 
their caregivers. 
AI chatbots can also play a role in facilitating 
communication between patients and healthcare 
providers. They can help patients prepare for 
appointments by collecting relevant information 
and questions before the visit. This pre-
appointment data ensures that healthcare 
providers have a complete picture of the patient’s 
condition and concerns, leading to more focused 
and productive consultations. Additionally, 
chatbots can offer reminders for medication 
adherence, upcoming appointments, and follow-
up care, helping patients stay engaged with their 
treatment plans. 

Revolutionizing Access to 
Care Through Telemedicine 

Telemedicine has revolutionized healthcare by 
enabling remote consultations and follow-
up care, thus improving accessibility and 
convenience for patients. In the management of 
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urogenital cancers, telemedicine offers several key 
benefits, including enhanced access to specialized 
care, reduced travel burden, and improved 
management of chronic conditions. 
One of the most significant advantages of 
telemedicine in urogenital cancer management is 
its ability to improve access to specialized care. 
Urogenital cancers often require the expertise 
of a multidisciplinary team, including urologists, 
oncologists, radiologists, and surgical specialists. 
Telemedicine allows patients to connect with 
these specialists without the need for extensive 
travel, which can be particularly beneficial for 
those living in remote or underserved areas. 
Virtual consultations enable patients to receive 
expert opinions, discuss treatment plans, and 
explore options for clinical trials or new therapies 
from the comfort of their homes. 
The convenience of telemedicine also extends to 
follow-up care. Patients undergoing treatment for 
urogenital cancers often require regular check-ups 
to monitor their progress, manage side effects, 
and evaluate the effectiveness of their treatment. 
Telemedicine facilitates these follow-up visits, 
allowing patients to avoid frequent trips to the 
clinic while still receiving necessary care. This 
continuity of care can lead to better management 
of the disease and more timely adjustments to 
treatment plans. 
Telemedicine supports the coordination of care 
among various healthcare providers. Urogenital 
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cancer treatment typically involves a team 
of specialists who need to collaborate closely 
to ensure comprehensive care. Telemedicine 
platforms enable seamless communication 
and collaboration among these professionals, 
facilitating case discussions, sharing of diagnostic 
images, and joint decision-making. This 
collaborative approach helps ensure that all 
aspects of the patient’s care are integrated and 
aligned with their treatment goals. 

Integrating AI Chatbots 
and Telemedicine for 
Comprehensive Care 

The integration of AI chatbots with telemedicine 
creates a powerful synergy that enhances 
the overall management of urogenital cancers. 
By combining these technologies, healthcare 
providers can offer a more comprehensive and 
efficient care experience. 
AI chatbots can be integrated into telemedicine 
platforms to provide patients with immediate 
assistance before, during, and after virtual 
consultations. For instance, chatbots can handle 
routine inquiries about appointment scheduling, 
provide pre-consultation instructions, and offer 
educational resources related to urogenital 
cancers. This functionality allows healthcare 
providers to focus on more complex aspects of 
care during virtual consultations, improving the 
overall efficiency of the care process. 
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During virtual consultations, chatbots can assist 
by gathering relevant information from patients 
and their families. This information can be used 
to prepare for the consultation, ensuring that 
the healthcare provider has a complete picture of 
the patient’s condition and concerns. This pre-
consultation data can lead to more focused and 
productive discussions during the virtual visit. 
Post-consultation, AI chatbots can provide 
follow-up support by reminding patients about 
medication schedules, monitoring symptoms, and 
addressing any additional questions or concerns. 
This continuous support helps patients stay 
engaged with their care plan and improves 
adherence to treatment recommendations. 

Addressing Challenges 
and Considerations 

While AI chatbots and telemedicine offer 
numerous benefits, there are several challenges 
and considerations that need to be addressed 
to ensure their effective implementation in the 
management of urogenital cancers. 
Data privacy and security are major concerns 
when dealing with AI chatbots and telemedicine 
platforms. These technologies handle sensitive 
patient information, and it is crucial to implement 
robust security measures to protect this data from 
unauthorized access and breaches. Encryption, 
secure authentication, and regular security audits 
are essential to safeguarding patient information. 
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Accessibility is another important consideration. 
Not all patients may have access to the 
necessary technology or internet connectivity to 
use telemedicine services effectively. Additionally, 
some patients may have varying levels of comfort 
with digital tools. It is important to provide 
support and alternatives for those who may face 
barriers to using these technologies. 
The accuracy and reliability of AI chatbots 
are also critical concerns. While chatbots can 
provide valuable information and support, there 
is always the risk of errors or misunderstandings. 
Continuous monitoring and updating of chatbot 
algorithms are necessary to ensure that they 
provide accurate and relevant information. 
Additionally, it is important to ensure that 
chatbots are designed to escalate complex or 
urgent issues to human healthcare providers when 
needed. 

Future Directions and 
Innovations 

The future of AI chatbots and telemedicine in the 
management of urogenital cancers holds exciting 
possibilities. As technology continues to advance, 
these tools are likely to become even more 
integrated into routine cancer care. 
Advances in natural language processing and 
machine learning will enhance the capabilities 
of AI chatbots, allowing them to provide 
more personalized and accurate support. Future 
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chatbots may be able to analyze patient data in 
real-time to offer tailored recommendations and 
alerts, further improving patient care. 
Telemedicine platforms will also continue 
to evolve, offering more advanced features 
and capabilities. Integration with wearable 
devices and remote monitoring tools could 
provide real-time data on patient health, 
allowing for more proactive management of 
urogenital cancers. Additionally, advancements in 
telecommunication technologies may improve the 
quality and reliability of virtual consultations. 
Ongoing research and evaluation will be crucial 
in assessing the impact of AI chatbots and 
telemedicine on patient outcomes and healthcare 
delivery. Studies will help determine the 
effectiveness of these technologies in improving 
care, patient satisfaction, and overall quality of life 
for individuals with urogenital cancer. 

Conclusion 
AI chatbots and telemedicine represent significant 
advancements in the management of urogenital 
cancers. By enhancing patient support, improving 
access to care, and offering continuous 
monitoring, these technologies are transforming 
how urogenital cancer care is delivered. While 
there are challenges to address, the potential 
benefits of AI chatbots and telemedicine 
are substantial. As technology continues to 
evolve, these tools will play an increasingly 
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important role in providing personalized, 
efficient, and compassionate care for individuals 
with urogenital cancer. The integration of AI 
chatbots and telemedicine into urogenital cancer 
management holds the promise of improved 
patient outcomes and a more streamlined and 
effective healthcare experience.
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8- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF BONE CANCERS 

Background 
Bone malignancies are generally classified into 
two types: primary and secondary (metastatic) 
forms. Primary bone tumors, including 
osteosarcoma, chondrosarcoma, and Ewing 
sarcoma, make up the majority, constituting about 
two-thirds of cases. These tumors arise from 
primitive mesenchymal cells within the bone and 
represent nearly 0.2% of all cancer cases globally. 
Secondary bone tumors, on the other hand, 
develop when cancer from other parts of the body 
metastasizes to the bone. 
Chemotherapy, surgical intervention, and 
radiotherapy are the principal treatment 
modalities. However, despite aggressive surgical 
efforts, complete tumor eradication is often 
unattainable, allowing for the possibility of 
metastasis and recurrence, which significantly 
raises mortality risks. Further complicating the 
situation, bone tumors frequently infiltrate vital 
bone structures, hindering the bone's natural self-
repair mechanisms and greatly reducing patients' 
quality of life. As a result, addressing bone tumors 
and promoting bone regeneration in clinical 
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practice remains a formidable challenge. 
In the age of precision oncology, imaging 
has become a cornerstone in the assessment 
and management of bone tumors. Diagnosing 
bone tumors via plain radiographs is a 
difficult task, even for experienced orthopedic 
surgeons and musculoskeletal radiologists. 
Human practitioners generally rely on "pattern 
recognition," analyzing factors such as the tumor's 
location, shape, size, density, and margin. Among 
these, the margin, or zone of transition, is 
particularly important. Benign tumors typically 
present with a narrow zone of transition, making 
them more visible on radiographs. In contrast, 
malignant bone tumors can evade detection 
unless there is clear evidence of radiolucency 
or cortical destruction. Tumors with osteoblastic 
or sclerotic characteristics, despite often having 
a narrow zone of transition, can sometimes be 
mistakenly identified as benign. Additionally, in 
patients with severe osteoporosis, the unclear 
borders of osteolytic tumors pose a heightened 
risk of misdiagnosis. 
Radiomics, introduced in 2012, offers a novel 
approach to image analysis by enabling the 
automated extraction of numerous quantitative 
features from standard medical imaging with 
high throughput. The fundamental hypothesis 
of radiomics suggests that quantitative image 
analysis, facilitated by automated or semi-
automatic software, can rapidly and consistently 
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provide clinicians with supplementary 
information, thereby aiding clinical decision-
making. 
Radiomics has advanced significantly alongside 
developments in computer-aided diagnostics, 
prognostication, treatment, and more. Significant 
efforts have been made to establish the 
utility and reliability of radiomics methodologies. 
Robust radiomics involves identifying a range 
of quantitative features from medical imaging, 
compiling this data into federated databases, 
and then using data-mining techniques to 
extract clinical insights. Medical images, including 
computed tomography (CT), magnetic resonance 
imaging (MRI), and positron emission tomography 
(PET) scans, are evaluated and processed to 
extract relevant radiomic features. These features 
are used in various aspects of bone tumor 
management, including screening, diagnosis, 
follow-up, prognosis, and pharmacokinetic and 
pharmacodynamic research. 
Imaging-based signatures have thus emerged as 
powerful tools in precision oncology, particularly 
in the management of bone tumors. Radiomics 
seeks to leverage radiomic and other biomarkers to 
achieve the vision of "precision medicine," where 
accurate diagnoses and optimal treatments are 
tailored to individual patients and administered at 
the most appropriate time. Radiomic data holds 
the potential to guide biopsies, classify tumor 
grades, and predict prognosis and treatment 
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effectiveness. Significant progress has also been 
made in AI-driven analysis of plain radiographs. 
The observable characteristics used in bone tumor 
diagnosis, such as shape, matrix, density, and zone 
of transition, are well-suited for incorporation 
into deep learning algorithms. 
The application of telemedicine, as an 
evolving medical tool, has become a 
significant milestone in healthcare worldwide in 
recent years. Telemedicine encompasses video 
conferencing, mobile apps, wearable devices, and 
other digital communication tools that can 
potentially facilitate healthcare service delivery, 
digital transformation, and continuous patient 
monitoring. Specifically in cancer management, 
notable advances in telemedicine have enabled 
healthcare professionals to provide services such 
as telegenetics counseling, which has been shown 
to be cost-effective and result in high patient 
satisfaction. Additionally, remote chemotherapy 
supervision, telepathology, and tele-education are 
among the many benefits of telemedicine. 
In addition to telemedicine, AI chatbots have 
developed the capacity to enhance patient 
engagement and provide real-time medical 
assistance, offering medical consultations in 
specific circumstances. Large Language Models 
(LLMs) are employed to provide detailed 
information and simplify complex medical 
concepts, thereby offering more straightforward 
insights into treatment. In this context, we 
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will discuss the potential of telemedicine and 
AI chatbots in the management, treatment, 
diagnosis, and other aspects related to bone 
cancers. 
Primary bone cancers, which include 
chondrosarcoma, osteosarcoma, and Ewing 
sarcoma, account for 7.70 cases per million 
individuals annually. These cancers are frequently 
characterized by localized or regional pain and 
restricted range of motion. However, due to the 
delayed onset of symptoms and their similarity 
to typical musculoskeletal injuries, early diagnosis 
remains challenging. Moreover, a significant 
number of cases present with lung metastasis at 
the time of diagnosis. Therefore, the integration 
of AI chatbots and telemedicine can play a crucial 
role in managing these conditions. 
In this regard, mobile applications create 
an interactive environment between patients 
and healthcare professionals. A mobile health 
management system has been suggested, focusing 
on tracking patients with musculoskeletal 
malignancies following surgery. During the 
COVID-19 pandemic, the use of telemedicine 
and smartphones became even more valuable, 
as seen in the case of a 4-year-old patient 
with Ewing sarcoma who benefited from 
telemedicine consultations. Studies have found 
a positive relationship between post-operative 
rehabilitation services and surgical outcomes. 
Telerehabilitation can improve the quality of life 
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and engagement of cancer patients by managing 
symptoms, offering skilled therapies, providing 
physiatry services, facilitating support groups, 
and implementing exercise-based interventions. 
Consequently, patients may experience better 
outcomes following surgery. The use of telehealth 
was popular among both patients and healthcare 
professionals during the COVID-19 pandemic. 
Bone cancers present significant clinical 
challenges related to diagnosis, treatment 
selection, and prognostication. The management 
of bone cancers traditionally involves a 
multidisciplinary approach that integrates 
surgery, chemotherapy, and radiation therapy. 
However, the prognosis varies depending on 
histopathology, staging, and patient-specific 
factors. Recently, there has been growing 
interest in using artificial intelligence algorithms 
and telemedicine technologies for bone cancer 
treatment. These innovative solutions have the 
potential to enhance patient education initiatives, 
facilitate remote monitoring of symptoms, and 
enable the creation of individualized treatment 
plans. This chapter explores the role of 
AI assistants and telehealth in bone cancer 
management and their ability to influence clinical 
outcomes. 
Artificial intelligence chatbots and telemedicine 
have emerged as promising approaches with 
the power to reshape the delivery of 
medical services. AI chatbots are equipped 
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with intelligent technologies that can 
understand natural language, allowing them to 
communicate effectively with users. Through 
natural conversation, chatbots can interact with 
patients, comprehend their questions, and provide 
helpful information, guidance, and support. 
Telemedicine, on the other hand, involves offering 
health services remotely using technologies such 
as video calls and remote monitoring devices. 
This allows healthcare providers to evaluate, 
diagnose, and treat patients regardless of physical 
proximity, eliminating distance as a barrier to 
care and improving access to treatment. When 
implemented judiciously, these technologies 
hold promise for enhancing patient outcomes, 
streamlining healthcare systems, and reducing 
costs. They may increase patient involvement, 
reduce unnecessary clinic visits, and allow 
clinicians to provide care to a larger population. 
A widespread but thoughtful adoption of these 
technologies could transform public health by 
improving access to high-quality, compassionate 
care when and where it is needed most. 
AI chatbots have great potential to support bone 
cancer treatment. The support, knowledge, and 
personalized attention they can offer to patients 
and medical staff could make a substantial 
difference. AI assistants can act as virtual 
companions, providing educational materials and 
answering questions about bone cancer. Chatbots 
can share information about treatment options, 
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potential side effects, and self-care strategies. 
By offering patients customized, accurate 
information, chatbots empower them to make 
informed choices about their care journey. These 
intelligent programs can also assist in monitoring 
symptoms and alerting healthcare providers to 
any concerning changes. Through regular check-
ins, chatbots can collect information such as 
pain levels, functional difficulties, or side effects 
of treatment. Doctors can then analyze this data 
using machine learning algorithms to identify 
patterns and potentially detect issues earlier, 
allowing for swift action. 
By studying a patient’s medical history, 
response to different therapies, and genetic 
profile, AI assistants can provide personalized 
recommendations based on evidence-based 
guidelines. This approach helps treatment teams 
tailor care plans to the individual, which 
may improve outcomes and reduce unnecessary 
procedures. Bone cancer can have a profound 
emotional impact on patients and their loved 
ones. Chatbots can offer emotional support 
through empathetic responses, sharing coping 
strategies, and connecting patients to relevant 
support networks. This assistance may help 
alleviate anxiety and enhance mental well-being 
throughout the cancer experience. 
Tele-rehabilitation provides an opportunity to 
deliver rehabilitative services remotely using 
telecommunication technologies. This modality 
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has shown potential in addressing the 
physical impairments and limitations in 
functional mobility often experienced by 
individuals undergoing treatment for bone 
cancers. Through tele-rehabilitation, patients can 
access personalized exercise programs, guidance 
on physical therapy regimens, and progress 
monitoring within the comfort of their homes. 
In conclusion, artificial intelligence holds 
significant promise in supporting both patients 
and healthcare providers. The advances in AI 
assistants and telehealth offer new opportunities 
for improving bone cancer treatment approaches. 
With further refinements in conversational 
abilities, data integration, and decision-making 
support, intelligent chatbots have the potential 
to provide customized recommendations and 
guidance. Additionally, the development of 
remote monitoring and virtual technology 
through telemedicine platforms could enhance 
remote care delivery. Continued research and 
practical applications are needed to fully realize 
the capabilities of AI chatbots and telemedicine 
in managing bone cancer. With ongoing 
refinement, these emerging strategies offer great 
hope for supporting patients and practitioners in 
confronting this condition. Further efforts can 
help achieve a future of networked, personalized, 
and empowering care. 

The Role of AI in the 
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Management of Primary 
Bone Tumors 

In 2016, bone and joint cancer was the third 
most common cause of cancer-related deaths 
among individuals under 20 years old in the 
United States, with approximately 3,500 new 
bone cancer cases diagnosed in 2019. Benign 
bone tumors typically have limited potential for 
local recurrence and are usually treated through 
complete local excision or curettage. In contrast, 
malignant bone tumors not only exhibit locally 
invasive growth and recurrence but also pose a 
significant risk for distant metastases. 
Bone biopsy is often performed in patients with 
benign tumors, a procedure that can lead to 
increased morbidity, higher costs, and potential 
sampling inaccuracies. Therefore, an algorithm 
capable of differentiating between benign and 
malignant bone tumors using radiological 
imaging could guide patient care, streamline 
the triage process, and prevent unnecessary 
interventions. 
Artificial intelligence (AI) algorithms, particularly 
those utilizing deep learning (DL) techniques, have 
made remarkable progress in image recognition 
tasks. Methods such as convolutional neural 
networks (CNNs) and variational autoencoders 
have been widely employed in medical image 
analysis, advancing the field at a rapid pace. 
Jie Li et al. conducted a study demonstrating 
that the "You Only Look Once" deep learning 
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(YOLO DL) model could automatically detect bone 
tumors from full-field radiographs in a single 
shot and classify images as normal, benign, 
intermediate, or malignant. Similarly, Yu He et 
al. used conventional radiographs to develop a 
DL model for classifying primary bone tumors. 
Claudio E. von Schacky et al. introduced a machine 
learning model to distinguish between benign and 
malignant bone tumors and found that, while 
its accuracy was lower than that of specialized 
radiologists, it was comparable or superior to that 
of residents. 
Sarah Consalvo et al. developed an algorithm 
for differentiating between Ewing sarcoma and 
osteomyelitis in children based on radiographs. 
Ewing sarcoma is the second most common bone 
tumor in childhood and adolescence, known for 
its high aggressiveness. They claimed that their 
AI algorithm serves as an advantageous tool 
for detecting and distinguishing between these 
diseases. 
On the other hand, some researchers have 
developed DL models based on magnetic 
resonance imaging (MRI) for detecting and 
classifying bone tumors. Feyisope R. Eweje et 
al. reported that MRI-based DL can effectively 
differentiate between benign and malignant bone 
tumors. Additionally, Vlad Alexandru Georgeanu 
et al. developed a DL algorithm for diagnosing 
malignant bone tumors and demonstrated its 
effectiveness and value in this context. 
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The Role of AI in the 
Management of Bone Metastasis 

Tumor metastasis, including lymph node 
metastasis (LNM) and distant metastasis 
(DM), significantly contributes to cancer-related 
mortality. Therefore, conducting a thorough and 
precise preoperative work-up for metastasis is 
crucial. 
Simin Liu et al. implemented a DL model 
for analyzing bone metastases (BMs) on bone 
scintigrams, demonstrating that using DL within 
automated analysis frameworks can effectively 
detect BMs. Furthermore, Qiuhan Zheng et al., in 
their meta-analysis, concluded that AI algorithms 
have the potential to diagnose metastases based 
on medical radiology imaging with accuracy 
comparable to or even superior to that of 
healthcare professionals. This finding lays the 
groundwork for the clinical utilization of AI in this 
setting. 

The Role of AI in the 
Management of Spinal 

Bone Tumors 
Spinal tumors include both benign and 
malignant entities, potentially resulting in spine 
fractures and neurological deficits. However, 
acquiring the diagnostic expertise to differentiate 
between various spinal tumors using MRI scans 
poses challenges for junior radiologists and 
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orthopedists, highlighting the utility of deep 
learning in this context. 
Salvatore Gitto et al. concluded that support vector 
machine (SVM) classifiers, leveraging radiomic 
characteristics derived from T2- and diffusion-
weighted imaging, show promise in categorizing 
spinal tumors. Moreover, Vito Chianca et al. 
evaluated the diagnostic efficacy of machine 
learning (ML) in distinguishing different spinal 
lesions, illustrating that combining MRI radiomics 
with an ML model could enhance spinal lesion 
evaluation. 
Additionally, Hong Liu et al. introduced a novel 
multi-model weighted fusion framework (WFF) 
based on MRI and age data, demonstrating that 
WFF is valuable for diagnosing histologically 
complex spinal tumors using MRI technology.
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9- AI CHATBOTS AND 
TELEMEDICINE IN THE 

MANAGEMENT OF 
OTHER CANCERS 

AI Chatbots and Telemedicine 
in the Management of 
Hematological Cancers

Hematological cancers, including leukemia, 
lymphoma, and myeloma, represent a diverse 
group of malignancies affecting the blood, 
bone marrow, and lymphatic system. Managing 
these cancers involves complex and often 
prolonged treatment regimens, necessitating 
a multidisciplinary approach to care. The 
integration of artificial intelligence (AI) chatbots 
and telemedicine into the management of 
hematological cancers is reshaping the landscape 
of oncology, offering new avenues for improving 
patient outcomes, enhancing care efficiency, and 
supporting healthcare professionals.

The Role of AI Chatbots 
in Hematological Cancer 

Management
AI chatbots have emerged as innovative tools in 
healthcare, leveraging advancements in natural 
language processing (NLP) and machine learning 
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to provide support and information to patients 
and healthcare providers. In the context 
of hematological cancers, chatbots can serve 
multiple functions, from patient education to 
symptom monitoring and emotional support.

One of the primary uses of AI chatbots in 
hematological cancer management is patient 
education. Patients diagnosed with hematological 
cancers often face a steep learning curve regarding 
their condition, treatment options, and potential 
side effects. AI chatbots can provide clear, 
accurate, and personalized information about 
these aspects. For instance, chatbots can explain 
the differences between various types of leukemia 
or lymphoma, outline the goals of treatment, and 
describe the expected side effects of chemotherapy 
or targeted therapy. This educational support 
helps patients better understand their condition 
and participate more actively in their treatment 
decisions.

In addition to education, AI chatbots play a crucial 
role in symptom management. Hematological 
cancers and their treatments can lead to a wide 
range of symptoms, including fatigue, anemia, 
infection risk, and bleeding complications. 
Chatbots can assist patients in tracking these 
symptoms and provide guidance on managing 
them. For example, a chatbot might offer advice on 
managing side effects like nausea or suggest ways 
to cope with fatigue. By continuously collecting 
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and analyzing data on patient symptoms, chatbots 
can alert healthcare providers to any significant 
changes that may require further investigation or 
intervention.

AI chatbots also offer valuable emotional 
support to patients and their families. A cancer 
diagnosis can be emotionally overwhelming, 
and chatbots can provide a source of comfort 
and encouragement. They can offer motivational 
messages, connect patients with support groups 
or counseling services, and provide information 
on coping strategies and mental health resources. 
This emotional support helps alleviate some of the 
psychological burdens associated with cancer and 
improves the overall well-being of patients.

Moreover, chatbots can facilitate communication 
between patients and healthcare providers. They 
can help patients prepare for appointments by 
collecting relevant information and questions 
before the visit, ensuring that healthcare 
providers have a comprehensive understanding 
of the patient’s condition and concerns. Chatbots 
can also provide reminders for medication 
adherence, upcoming appointments, and follow-
up care, helping patients stay engaged with their 
treatment plans.

Telemedicine and Its Impact on 
Hematological Cancer Care

Telemedicine has become an integral part 
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of modern healthcare, offering patients the 
ability to consult with healthcare providers 
remotely. In the management of hematological 
cancers, telemedicine provides several key 
benefits, including improved access to specialized 
care, reduced travel burden, and enhanced 
management of chronic conditions.

One of the primary advantages of telemedicine in 
hematological cancer care is its ability to enhance 
access to specialized care. Hematological cancers 
often require the expertise of hematologists, 
oncologists, and other specialists. Telemedicine 
allows patients to connect with these experts 
without the need for extensive travel, which is 
especially beneficial for those living in remote or 
underserved areas. Virtual consultations enable 
patients to receive expert opinions, discuss 
treatment options, and explore clinical trials or 
new therapies from the comfort of their homes.

Telemedicine also plays a crucial role in 
follow-up care. Patients undergoing treatment 
for hematological cancers often require regular 
monitoring to assess treatment efficacy, manage 
side effects, and address any complications. 
Telemedicine facilitates these follow-up visits, 
allowing patients to avoid frequent trips to the 
clinic while still receiving necessary care. This 
continuity of care can lead to better management 
of the disease and more timely adjustments to 
treatment plans.
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In addition to improving access and convenience, 
telemedicine supports the coordination of 
care among various healthcare providers. 
Hematological cancer treatment typically 
involves a multidisciplinary team, including 
hematologists, oncologists, nurses, and supportive 
care specialists. Telemedicine platforms enable 
seamless communication and collaboration 
among these professionals, facilitating case 
discussions, sharing of diagnostic information, 
and joint decision-making. This collaborative 
approach helps ensure that all aspects of the 
patient’s care are integrated and aligned with their 
treatment goals.

Integrating AI Chatbots with 
Telemedicine for Enhanced Care

The integration of AI chatbots with 
telemedicine platforms creates a synergistic 
approach that enhances the overall management 
of hematological cancers. By combining these 
technologies, healthcare providers can offer a 
more comprehensive and efficient care experience.

AI chatbots can be integrated into telemedicine 
platforms to provide patients with immediate 
assistance before, during, and after virtual 
consultations. For example, chatbots can handle 
routine inquiries about appointment scheduling, 
provide pre-consultation instructions, and offer 
educational resources related to hematological 
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cancers. This functionality allows healthcare 
providers to focus on more complex aspects of 
care during virtual consultations, improving the 
overall efficiency of the care process.

During virtual consultations, chatbots can assist 
by gathering relevant information from patients 
and their families. This pre-consultation data 
ensures that healthcare providers have a 
complete picture of the patient’s condition and 
concerns, leading to more focused and productive 
discussions during the virtual visit.

Post-consultation, AI chatbots can provide 
follow-up support by reminding patients about 
medication schedules, monitoring symptoms, and 
addressing any additional questions or concerns. 
This continuous support helps patients stay 
engaged with their care plan and improves 
adherence to treatment recommendations.

Challenges and Considerations
While AI chatbots and telemedicine offer 
numerous benefits, there are several challenges 
and considerations that need to be addressed 
to ensure their effective implementation in the 
management of hematological cancers.

Data privacy and security are major concerns 
when dealing with AI chatbots and telemedicine 
platforms. These technologies handle sensitive 
patient information, and it is crucial to implement 
robust security measures to protect this data from 
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unauthorized access and breaches. Encryption, 
secure authentication, and regular security audits 
are essential to safeguarding patient information.

Accessibility is another important consideration. 
Not all patients may have access to the 
necessary technology or internet connectivity to 
use telemedicine services effectively. Additionally, 
some patients may have varying levels of comfort 
with digital tools. It is important to provide 
support and alternatives for those who may face 
barriers to using these technologies.

The accuracy and reliability of AI chatbots 
are also critical concerns. While chatbots can 
provide valuable information and support, there 
is always the risk of errors or misunderstandings. 
Continuous monitoring and updating of chatbot 
algorithms are necessary to ensure that they 
provide accurate and relevant information. 
Additionally, it is important to ensure that 
chatbots are designed to escalate complex or 
urgent issues to human healthcare providers when 
needed.

Future Directions and 
Innovations

The future of AI chatbots and telemedicine in 
the management of hematological cancers holds 
exciting possibilities. As technology continues to 
advance, these tools are likely to become even 
more integrated into routine cancer care.
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Advances in natural language processing and 
machine learning will enhance the capabilities 
of AI chatbots, allowing them to provide 
more personalized and accurate support. Future 
chatbots may be able to analyze patient data in 
real-time to offer tailored recommendations and 
alerts, further improving patient care.

Telemedicine platforms will also continue to 
evolve, offering more advanced features and 
capabilities. Integration with wearable devices 
and remote monitoring tools could provide 
real-time data on patient health, allowing for 
more proactive management of hematological 
cancers. Additionally, advancements in 
telecommunication technologies may improve the 
quality and reliability of virtual consultations.

Ongoing research and evaluation will be crucial 
in assessing the impact of AI chatbots and 
telemedicine on patient outcomes and healthcare 
delivery. Studies will help determine the 
effectiveness of these technologies in improving 
care, patient satisfaction, and overall quality of life 
for individuals with hematological cancer.

Conclusion
AI chatbots and telemedicine represent 
significant advancements in the management 
of hematological cancers. By enhancing patient 
support, improving access to care, and offering 
continuous monitoring, these technologies are 

AI CHATBOTS AND TELEMEDICINE IN CANCER CARE: SU...

149



transforming how hematological cancer care 
is delivered. While there are challenges to 
address, the potential benefits of AI chatbots 
and telemedicine are substantial. As technology 
continues to evolve, these tools will play 
an increasingly important role in providing 
personalized, efficient, and compassionate care 
for individuals with hematological cancer. The 
integration of AI chatbots and telemedicine 
into hematological cancer management holds the 
promise of improved patient outcomes and a more 
streamlined and effective healthcare experience.

Legal Frameworks and 
Patient Rights in AI-Driven 

Telemedicine for Cancer Care

Background
The advent of AI-powered chatbots and 
telemedicine in cancer care has created 
significant opportunities for patient engagement, 
improved efficiency, and enhanced accessibility to 
healthcare services. However, the rapid expansion 
of these technologies has also raised various legal 
concerns, particularly regarding patients’ rights. 
This narrative review focuses on the intricate legal 
structures surrounding AI and telemedicine in the 
United States, with a particular emphasis on the 
rights of patients within this evolving context.

 DR.MOHAMMAD-SOROUSHKHORSAND

150

Regulatory Landscape
One of the most authoritative laws governing 
patient data in the United States is the 
Health Insurance Portability and Accountability 
Act (HIPAA). HIPAA imposes strict regulations 
to protect patients’ health information (PHI), 
emphasizing both confidentiality and security. 
According to HIPAA’s Privacy Rule, healthcare 
providers must implement adequate security 
measures to prevent unauthorized exposure of 
PHI, while the Security Rule mandates the 
protection of electronic PHI (ePHI) through 
methods such as encryption and access control.

In addition to HIPAA, the Food and Drug 
Administration (FDA) plays a critical role in 
regulating AI use in medical devices and 
telemedicine procedures. The FDA governs the 
safety and efficacy of AI technologies in healthcare 
by enforcing standards through pre-market 
approval, where AI algorithms are evaluated for 
accuracy and risk reduction, and post-market 
surveillance, where algorithms are continuously 
monitored to prevent incidents from reoccurring.

Furthermore, the Centers for Medicare & Medicaid 
Services (CMS) have established policies that 
significantly influence the use of telemedicine in 
cancer treatment. CMS offers reimbursement for 
telehealth services, promoting their application in 
home consultations and follow-ups. CMS quality 
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measures also aim to deliver excellent service 
quality in telemedicine, protecting patient health 
while fostering positive clinical outcomes.

Informed Consent

Legal Requirements for 
Informed Consent

Informed consent is a foundational legal 
principle that affirms a patient's autonomy in 
the healthcare treatment process, particularly 
with the rise of AI and telemedicine. Patients 
must be fully informed about the nature, 
benefits, and risks of the proposed treatment. 
This includes clear disclosures regarding AI 
algorithm usage, ensuring that AI systems provide 
upfront, self-explanatory information about their 
capabilities and limitations, as outlined by Ridge 
(2020). Informed consent requires that patients 
comprehend the information provided and 
voluntarily agree to the treatment plans.

Specific Implementations 
of AI and Telemedicine

AI and telemedicine have introduced new 
complexities regarding informed consent. 
Patients must be informed about how their data 
will be utilized, managed, and shared, with a 
strong emphasis on data protection. Additionally, 
any recommendations made by AI systems in 
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healthcare must include a disclosure of potential 
risks, allowing patients to make well-informed 
decisions regarding their treatment.

Privacy and Data Security

Data Protection Laws
Telemedicine platforms and AI systems must 
comply with HIPAA to ensure the privacy 
of patient information. Healthcare institutions 
are required to implement robust measures to 
safeguard health data. This compliance also 
involves adhering to state-level statutes, such as 
the California Consumer Privacy Act (CCPA), which 
provides additional protections for patients’ 
personal information.

Security Measures
Since patient data is often transmitted over 
the internet in AI and telemedicine platforms, 
rigorous security standards must be adopted 
to safeguard this information. Data should be 
encrypted before transmission or storage to 
ensure secure communication, and access controls 
should be in place to prevent unauthorized access. 
Moreover, audit trails are essential for tracking 
data usage, identifying potential violations, and 
providing accountability for any data breaches.

Patient Rights
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Right to Access and Control
Patients, or the individuals to whom the 
information pertains, are entitled to certain 
rights, including the ability to make specific 
requests concerning their health data. This 
includes the right to correct inaccuracies in 
their records, ensuring that they have access 
to accurate and up-to-date health information. 
By maintaining these legal frameworks and 
respecting patients' rights, AI-driven telemedicine 
can continue to advance while ensuring patient 
safety, privacy, and autonomy.

Right to Privacy
The protection of patient information is both 
a legal and ethical obligation in the application 
of artificial intelligence (AI) and telemedicine. 
Ensuring patient confidentiality and safeguarding 
patients’ identifiable information are paramount. 
It is possible to maintain privacy while collecting 
anonymized data, which enhances the utility of 
big data in AI systems without compromising 
patient privacy.

Right to Be Informed
Patients have the right to be informed about 
how specific AI algorithms influence their care. 
Transparency in the peer review of algorithms and 
the reasoning behind the system’s outcomes must 
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be communicated to patients to foster trust in 
these technologies. The supervision of AI systems 
is essential to ensure that the recommendations 
provided are clinically appropriate and to 
safeguard patient safety.

Legal Problems and 
Ethical Issues

Algorithmic Bias
Algorithmic bias presents a significant issue in the 
implementation of AI. Bias within AI algorithms 
can result in disparities in care, disproportionately 
affecting certain patient populations. Addressing 
this bias is not only an ethical responsibility but 
also a legal requirement to guarantee equitable 
treatment for all patients.

Liability Issues
Determining liability in AI and telemedicine 
presents a complex challenge. Medical malpractice 
claims, traditionally centered around negligent 
care, may arise in cases where AI plays a role 
in patient management. Conversely, defects or 
malfunctions in the AI technology fall under 
product liability laws, holding the creators of 
the technology accountable. Clear legal guidelines 
must be established to define the roles 
and responsibilities of individuals and entities 
involved, ensuring accountability.
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Ethical Dilemmas
The use of AI and telemedicine in cancer care also 
raises significant ethical concerns. Core ethical 
principles such as patient autonomy, fairness, 
justice, and equitable access to care must be 
carefully considered. Ensuring that no disparities 
arise in access to AI and telemedicine services is 
critical to uphold these ethical standards.

Conclusion
The integration of AI chatbots and telemedicine 
into cancer treatment offers immense potential to 
improve the quality of patient care and treatment 
outcomes. However, these advancements also 
bring with them complex legal and ethical 
challenges. Effective legislation, combined with 
vigilant oversight by patient advocacy groups, 
is essential to ensure the responsible 
implementation of AI and telemedicine. When 
properly regulated, these technologies can 
significantly enhance access to healthcare without 
infringing upon patient rights.

Additional Considerations

Case Law
The inclusion of case law provides valuable 
insights into the legal issues surrounding AI and 
telemedicine. Examining relevant cases can offer 
guidance on navigating the legal landscape and 
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identifying potential risks.

Patient Advocacy Groups
Non-governmental organizations and patient 
advocacy groups play a crucial role in protecting 
patients’ rights and influencing policy changes. 
These groups advocate for actions that safeguard 
patients and promote responsible use of 
technology in healthcare delivery.

Legal Resources
Sharing recommended approaches and providing 
access to a variety of legal resources and 
organizations can benefit both healthcare patients 
and practitioners in dealing with AI and 
telemedicine. Resources such as legal assistance 
providers, government agencies, and professional 
organizations can offer support and intervention 
in addressing legal challenges. By exploring 
the legal issues and patients’ rights in AI-
driven telemedicine for cancer care, this study 
aims to provide a comprehensive understanding 
of regulatory frameworks and emphasize the 
importance of safeguarding patient rights in the 
advancement of telemedicine.

AI Chatbots and Telemedicine 
in the Management of 

Ophthalmological Cancers
Cancers affecting the eye can impair vision and 
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pose life-threatening risks. Although these tumors 
are relatively uncommon and diverse, they are 
the only ocular diseases that directly endanger 
life through invasion or metastasis to other 
organs. Therefore, accurate diagnosis and timely 
treatment are crucial. Malignant ophthalmic 
tumors may present as intraocular neoplasms, 
such as uveal melanoma, retinoblastoma, and 
intraocular lymphoma, or as periocular tumors, 
including basal cell carcinoma, squamous cell 
carcinoma, and sebaceous gland carcinoma.

Uveal melanoma, the most common primary eye 
tumor in adults, typically occurs in the iris, ciliary 
body, or choroid. Recent advancements in early 
detection offer hope for improved survival rates, 
as smaller tumors can now be managed more 
effectively. Timely identification and treatment 
are essential for favorable long-term outcomes 
in uveal melanoma. The primary goal of uveal 
melanoma treatment is to preserve the eye and 
functional vision while reducing the risk of 
metastasis when possible.

Retinoblastoma is the most prevalent ocular 
tumor in pediatric patients, presenting as a rare 
form of cancer that specifically affects the retinas 
of infants. It is the most common eye cancer in 
childhood and can be fatal if not treated promptly. 
Intraocular lymphoma presents in two distinct 
forms: one originates within the central nervous 
system (CNS), known as primary CNS lymphoma, 

 DR.MOHAMMAD-SOROUSHKHORSAND

158

while the other develops outside the CNS and 
subsequently metastasizes to the eye.

Recent advancements in artificial intelligence 
and telemedicine have significantly transformed 
healthcare, especially in managing diseases like 
eye cancers. Telemedicine involves the practical 
application of data collection and utilization 
for research purposes, playing a pivotal role 
in studying diseases and providing treatment 
through data storage and essential services. Its 
principal aim is to ensure universal healthcare 
access by delivering high-quality care to cancer 
patients and facilitating real-time interactions to 
access disease-related information. Additionally, 
telemedicine strengthens screening and diagnosis 
in underserved regions.

Another technology that may aid in cancer 
management within telemedicine is AI-
based chatbots. Chatbots, which use advanced 
machine learning (ML) and deep learning (DL) 
techniques, mimic human conversation to provide 
personalized, immediate responses in the field of 
telemedicine. These AI-driven systems enhance 
patient care by facilitating continuous monitoring 
and follow-up, particularly in eye cancer 
treatment, where timely and precise interaction is 
essential for effective management and improved 
patient outcomes.

Maximizing the potential benefits of 
these technologies requires addressing 
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several challenges. Significant investment and 
technological improvements are needed to 
integrate AI into existing telemedicine platforms. 
Concerns about data privacy and the necessity 
of strong cybersecurity measures to protect 
sensitive patient information warrant careful 
consideration. Additionally, ensuring equitable 
access to AI-powered telemedicine services 
is a considerable challenge, particularly in 
underserved areas. This chapter explores how 
chatbots and telemedicine can revolutionize eye 
cancer care, highlighting both the benefits and 
challenges of this integration.
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