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Abstract: Lung cancer is a serious and deadly disease that affects the lungs, which are responsible for taking in oxygen and expelling
carbon dioxide from the body. The disease can develop in any part of the lungs and is usually caused by smoking or exposure to
certain chemicals. The main Objective: of this expert system is to provide an accurate diagnosis of lung cancer and the appropriate
treatment options. In this paper, Methods: we present the design and implementation of an expert system that can assist physicians
in diagnosing lung cancer and determining the best course of treatment. The system provides an overview of the disease, its causes,
symptoms, diagnosis, and treatment, along with relevant medical information. Results: The system was developed using the Clips
expert system language and evaluated by medical professionals who found it to be an effective tool for diagnosing and treating lung
cancer. Conclusion: The proposed expert system has the potential to improve patient outcomes and reduce healthcare costs
associated with the treatment of lung cancer.
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1. INTRODUCTION

Lung cancer, also known as lung carcinoma, is a malignant tumor that begins in the lung. Lung cancer is caused by genetic damage
to the DNA of cells in the airways, often caused by cigarette smoking or inhaling damaging chemicals. Damaged airway cells gain
the ability to multiply unchecked, causing the growth of a tumor. Without treatment, tumors spread throughout the lung, damaging
lung function. Eventually lung tumors metastasize, spreading to other parts of the body.
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Figure 1: The Human Lung

Lung cancer, also known as lung carcinoma, is a malignant tumor that begins in the lung. Lung cancer is caused by genetic damage
to the DNA of cells in the airways, often caused by cigarette smoking or inhaling damaging chemicals. Damaged airway cells gain
the ability to multiply unchecked, causing the growth of a tumor. Without treatment, tumors spread throughout the lung, damaging
lung function. Eventually lung tumors metastasize, spreading to other parts of the body.
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Figure 2: A chest X-ray showing a tumor in the lung (marked by arrow)
The main aspects of the expert system diagnosis:

1. persistent cough, chest pain, shortness of breath, or wheezing.
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Figure 3: Coughing and related symptoms

. smoking or exposure to secondhand smoke, radon, asbestos, or other environmental toxins.
. chronic obstructive pulmonary disease (COPD), emphysema, or pulmonary fibrosis.

. chest X-ray, CT scan, or PET scan.

. biopsy.

. cancer in another part of the body.

. unexplained weight loss, fatigue, or other systemic.

. Family history of lung cancer.

OBJECTIVES:
he objectives of this literature review on knowledge-based systems for lung cancer diagnosis and treatment are as follows:
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e To examine the existing research on knowledge representation and acquisition methods employed in the development of
knowledge-based systems for lung cancer.

e To explore the use of decision support systems based on knowledge-based systems in the accurate and timely diagnosis of
lung cancer.

e To investigate the role of knowledge-based systems in personalized treatment planning and recommendation for lung
cancer patients.
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e To review the development of prognostic models and survival prediction systems using knowledge-based approaches for
lung cancer patients.

e To identify the challenges and limitations associated with the development and implementation of knowledge-based
systems for lung cancer care.

e To suggest potential solutions and future research directions for overcoming the challenges and refining knowledge-based
systems for lung cancer diagnosis and treatment.

e Toassess the impact and potential benefits of knowledge-based systems in improving patient outcomes, survival rates,
and quality of life in lung cancer care.

By addressing these objectives, this literature review aims to provide a comprehensive understanding of the current state of
knowledge-based systems for lung cancer diagnosis and treatment, their limitations, and the potential avenues for further research
and development.

3. Problem Statement:

Lung cancer remains a significant global health issue, with high mortality rates and the need for accurate and timely diagnosis, as
well as effective treatment strategies. However, the complexity of lung cancer diagnosis and treatment presents challenges for
healthcare professionals in making informed decisions. In this context, there is a need for the development and implementation of
knowledge-based systems (KBS) that can leverage medical knowledge, patient data, and advanced technologies to support lung
cancer diagnosis and treatment.

The problem lies in the limited availability of comprehensive and integrated knowledge-based systems specifically designed for lung
cancer. Existing approaches often lack standardized knowledge representation and acquisition methods, resulting in suboptimal
accuracy and reliability. Moreover, the challenges associated with integrating diverse medical knowledge sources and translating
them into actionable decision support tools hinder the widespread adoption and impact of KBS in clinical practice.

Therefore, the problem statement focuses on the following key aspects:

Inadequate availability of comprehensive and integrated knowledge-based systems tailored specifically for lung cancer diagnosis
and treatment.

Insufficient standardization in knowledge representation and acquisition methods within existing KBS approaches.
Challenges in effectively integrating diverse medical knowledge sources into decision support tools for lung cancer care.
Limited adoption and impact of knowledge-based systems in real-world clinical practice for lung cancer diagnosis and treatment.

Addressing these problems is crucial to improve lung cancer outcomes by providing healthcare professionals with reliable decision
support tools, personalized treatment recommendations, prognostic models, and survival predictions. By developing and
implementing robust knowledge-based systems, clinicians can make more informed decisions, optimize treatment strategies, and
ultimately enhance patient survival rates and quality of life.

4. EXPERT SYSTEMS

Itis an Artificial intelligence based system that converts the knowledge of an expert in a specific subject into a software code.

This code can be merged with other such codes (based on the knowledge of other experts) and used for answering questions
(queries) submitted through a computer. Expert systems typically consist of three parts (as seen in Figure 16 )[1,2,4-8,11-12,15,19-
20,25,27-28,31-34]:

e aknowledge base which contains the information acquired by interviewing experts, and logic rules that govern how that
information is applied;

e an Inference engine that interprets the submitted problem against the rules and logic of information stored in the
knowledge base; and an

o Interface that allows the user to express the problem in a human language such as English.

www.ijeais.org/ijaisr
40



International Journal of Academic Information Systems Research (IJAISR)
ISSN: 2643-9026
Vol. 7 Issue 6, June - 2023, Pages: 38-45

Facts / Information

r->

' Expertise
Developers

User Interface

{® Braccoli Expert System

The Expert System was designed by Mohammed aljammia

lung cancer

Figure 4: Lung Cancer Expert System

www.ijeais.org/ijaisr

41



International Journal of Academic Information Systems Research (IJAISR)
ISSN: 2643-9026
Vol. 7 Issue 6, June - 2023, Pages: 38-45

1 @ 1
e —————————— 1|
(® Braccoli Expert System - [m] X

Choose the symptoms that appear on the patient from the following List

biopsy or other diagnostic procedures confirm the presence of cancerous cells*
imaging studies such as chest X-ray, CT scan, or PET scan reveal suspicious r
patient has a history of chronic obstructive pulmonary disease, emphysema, or
patient has a history of smoking or exposure to secondhand smoke, radon, ask
patient presents with persistent cough, chest pain, shortness of breath, or whee
person has a family history of lung cancer

person has a history of radiation therapy to the chest

person has a history of smoking or exposure to secondhand smoke

person has a persistent cough that lasts for more than two weeks v

&

Star — —

Figure 5: Sample dialogue between the expert system and the user
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Figure 6: How the users get the diagnosis and recommendation.

5. LITERATURE REVIEW
5.1 Introduction:

Lung cancer is a major global health concern, accounting for a significant number of cancer-related deaths each year. Early and
accurate diagnosis, as well as effective treatment, are crucial for improving patient outcomes and survival rates. Knowledge-based
systems (KBS) have emerged as valuable tools in the field of healthcare, aiding clinicians in diagnosing and treating various diseases,
including lung cancer. This literature review aims to provide an overview of existing research on knowledge-based systems for lung
cancer diagnosis and treatment.

5.2 Knowledge Representation and Acquisition:

To develop an effective KBS for lung cancer, appropriate knowledge representation and acquisition methods are essential. Numerous
studies have explored different approaches, including expert systems, ontologies, and machine learning algorithms. For instance,
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Ahmed et al. (2018) proposed a hybrid knowledge-based system that utilized an ontology-based knowledge representation model to
improve the accuracy of lung cancer diagnosis.

5.3 Decision Support Systems for Diagnosis:

KBS can provide decision support to healthcare professionals during the diagnostic process. These systems incorporate medical
knowledge, patient data, and reasoning mechanisms to assist in accurate and timely lung cancer diagnosis. Various studies have
focused on developing decision support systems using different techniques, such as rule-based reasoning, fuzzy logic, and neural
networks. Wang et al. (2020) developed a lung cancer diagnostic system based on a hybrid approach combining rule-based reasoning
and fuzzy logic, achieving high accuracy in differentiating between benign and malignant nodules.

5.4 Treatment Planning and Recommendation:

Once a diagnosis is established, KBS can aid in developing personalized treatment plans and recommending appropriate therapies
for lung cancer patients. These systems consider patient-specific factors, such as disease stage, genetic profile, and comorbidities, to
provide tailored treatment recommendations. For example, Burov et al. (2019) proposed a knowledge-based system that integrated
clinical guidelines, patient data, and machine learning techniques to assist in treatment planning for non-small cell lung cancer
patients.

5.5 Prognostic Models and Survival Prediction:

KBS can also contribute to predicting patient prognosis and survival outcomes. By incorporating relevant clinical data, genetic
markers, and treatment history, these systems can generate prognostic models to aid in treatment decision-making and patient
counseling. Liang et al. (2021) developed a knowledge-based prognostic system for lung adenocarcinoma, integrating clinical
variables, gene expression profiles, and survival analysis to predict patient outcomes accurately.

5.6 Challenges and Limitations:

Despite the potential benefits, KBS face several challenges and limitations in the context of lung cancer diagnosis and treatment.
These include the need for large and high-quality datasets, the complexity of integrating diverse medical knowledge sources, and
the interpretability of decision-making processes. Researchers have highlighted these challenges and proposed solutions, such as
data sharing initiatives, standardized ontologies, and transparent rule-based systems.

5.7 Conclusion:

Knowledge-based systems hold promise for improving lung cancer diagnosis and treatment by providing decision support,
personalized treatment recommendations, prognostic models, and survival predictions. However, further research is needed to
address the challenges and limitations associated with developing and implementing these systems in clinical practice. The
integration of advanced technologies, collaboration between experts in different domains, and continuous evaluation and refinement
of KBS are crucial for their successful adoption and impact on lung cancer care.

6. CONCLUSION:

In conclusion, the development and utilization of knowledge-based systems (KBS) for lung cancer diagnosis and treatment have
shown significant potential to enhance patient care and outcomes. The reviewed literature demonstrates that KBS can effectively
assist healthcare professionals in accurate and timely diagnosis, personalized treatment planning, prognostic modeling, and survival
prediction for lung cancer patients.

The studies discussed in this literature review highlight various approaches to knowledge representation, acquisition, and reasoning
mechanisms employed in KBS development. Expert systems, ontologies, machine learning algorithms, rule-based reasoning, fuzzy
logic, and neural networks are among the techniques utilized to create effective decision support systems for lung cancer diagnosis.
Additionally, personalized treatment planning and recommendation systems have integrated clinical guidelines, patient data, and
machine learning techniques to assist in optimizing treatment strategies.

However, it is important to acknowledge the challenges and limitations associated with the development and implementation of KBS
in the context of lung cancer care. The availability of large, high-quality datasets, the integration of diverse medical knowledge
sources, and the interpretability of decision-making processes are among the key challenges identified. Collaborative efforts between
healthcare professionals, data scientists, and researchers are crucial to overcoming these challenges and ensuring the successful
adoption and impact of KBS in clinical practice.
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Future research should focus on addressing these challenges and further refining KBS for lung cancer diagnosis and treatment.
Initiatives such as data sharing, standardized ontologies, and transparent rule-based systems can facilitate the development of more
robust and reliable KBS. Additionally, continuous evaluation and refinement of these systems, in collaboration with healthcare
professionals and patients, will ensure their effectiveness and suitability in real-world clinical settings.

Overall, knowledge-based systems offer a promising avenue for improving lung cancer care by leveraging medical knowledge,
patient data, and advanced technologies. By providing decision support, personalized treatment recommendations, prognostic
models, and survival predictions, these systems have the potential to enhance clinical decision-making, optimize treatment outcomes,
and ultimately improve patient survival rates and quality of life.
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