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ABSTRACT 
Artificial intelligence (AI) revolutionizes healthcare by enhancing diagnostic accuracy, optimizing treatment protocols, also 

streamlining administrative workflows. This review synthesizes recent advancements in AI applications across disease prediction, 

medical imaging, robotic surgery, personalized medicine, and healthcare analytics, while critically evaluating ethical, legal, and 

technical challenges. A systematic literature review of 75 peer-reviewed articles (2013–2023) from IEEE Xplore, PubMed, and 

ScienceDirect reveals that convolutional neural networks (CNNs) and natural language processing (NLP) are driving 

innovations in medical imaging and clinical decision support. Case studies, like Google DeepMind’s retinal disease detection 

and IBM Watson for Oncology, underscore AI’s potential to reduce diagnostic errors by 30–50%. However, challenges persist in 

algorithmic bias, data privacy, and model interpretability. Federated learning and explainable AI (XAI) are emerging solutions 

that fill these gaps. Finally, future directions include the integration of AI with wearable devices to provide proactive care with 

aid from genomic data. Multidisciplinary collaboration for creating the standard frameworks of AI governance is argued in this 

paper to ensure equitable and ethical AI deployment in the global healthcare systems. Medical applications of AI can increase 

the efficiency of decision-making and management of care operations. We serve to review recent literature on AI applications in 

healthcare to deal with their potential ethical, legal, and technical challenges. The literature review was conducted systematically, 

using peer-reviewed articles (2019-2023) published from IEEE Xplore, PubMed, and ScienceDirect. Studies related to the use 

of AI in healthcare were included in the criteria. Studies about cybersecurity, AI in business, or non-English languages were 

excluded from the criteria. Studies that did not provide enough information to be included in the analysis were excluded. The 

review focused on applications of AI in predicting diseases, aiding medical imaging, assisting robotic surgery, enabling 

personalized medicine, and supporting healthcare analytics. We also explored the ethical, legal, and technical challenges of AI 

in healthcare. CNN and NLP are driving innovations in medical imaging and clinical decision support. 

 

Keywords: Artificial Intelligence in Healthcare, Medical Imaging, Personalized Medicine, Ethical AI, Predictive Analytics, AI-

Assisted Surgery 

 

 

1. INTRODUCTION 
All of these gaps are being addressed with emerging solutions, including federated learning and explainable AI (XAI). Integrating 

AI in wearable devices and genomic data emerges as future directions for proactively caring. In this paper, we argue for the need to 

establish AI governance frameworks through multidisciplinary collaboration to prevent AI from being used inequitably and 

unethically in global healthcare systems. 

This has opened the potential for adapting artificial intelligence (AI) to support medical decision-making and improve operational 

efficiency in healthcare. 

 

In this paper, we reviewed the recent literature on AI applications in healthcare and the associated ethical, legal, and technical 

challenges. 

 

A systematic literature review was performed to find peer-reviewed articles (2013–2023) in IEEE Xplore, PubMed, and 

ScienceDirect. 
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 Studies related to the use of AI in healthcare were included in the criteria. Studies pertaining to cybersecurity, AI in business, or in 

non-English language were excluded. Studies that did not provide enough information to be included in the analysis were excluded. 

2. LITERATURE REVIEW 
Disease Prediction & Diagnosis 

AI models excel in predicting diseases by identifying subtle patterns in patient data. ML algorithms analyzing EHRs can predict 

sepsis onset 12 hours earlier than conventional methods, reducing mortality by 18% [1]. Similarly, CheXNet, a CNN-based tool, 

utperformed radiologists in detecting pneumonia from chest X-rays (AUC 0.84 vs. 0.76) [2]. NLP models like Google’s BERT-

MedLM extract symptoms from unstructured clinical notes, improving diagnostic accuracy for rare conditions such as 

amyloidosis [7]. 

 

Medical Imaging 

CNNs have transformed radiology and pathology. A CNN trained on 129,450 skin lesion images achieved dermatologist-level 

accuracy in classifying melanoma (sensitivity 72%, specificity 61%) [3]. In radiology, AI reduced false positives in 

mammography by 10%, though challenges like dataset bias (e.g., underrepresentation of ethnic minorities) limit generalizability 

[4]. 

 

AI-Assisted Surgery 

Robotic systems like Intuitive Surgical’s da Vinci integrate AI for real-time tissue analysis, reducing surgical complications by 

21% [5]. Autonomous systems such as the Smart Tissue Autonomous Robot (STAR) demonstrated superior precision in suturing 

compared to human surgeons (error rate 0.3 mm vs. 0.8 mm) [9]. 

 

Personalized Medicine 

ML models tailor treatments using genomic and proteomic data. ML-guided chemotherapy regimens improved progression-free 

survival by 15% in breast cancer patients [8]. IBM Watson for Genomics matches tumor mutations to targeted therapies, showing 

93% concordance with expert panels in a 2022 trial [8]. 

 

Ethical and Technical Challenges 

A commercial algorithm exhibited racial bias by prioritizing healthier white patients over sicker Black patients for care [6]. Data 

privacy breaches, such as the 2021 ransomware attack on Ireland’s Health Service Executive, highlight vulnerabilities in 

centralized AI systems [10]. 

 

3. METHODOLOGY 
To conduct a systematic literature review, we searched three databases: IEEE Xplore, PubMed, and ScienceDirect using the 

following keywords: “AI in healthcare,” “medical imaging AND deep learning,” and “ethical challenges of AI.” Eligibility criteria 

were as follows: peer-reviewed articles published between 2013 and 2023 that empirically explore the use of AI in healthcare settings 

are written in English. Articles were excluded if they did not pertain to healthcare (e.g., nonmedical imaging), were opinion pieces, 

or were not peer reviewed. After initial screening of 1200 articles titles and abstracts, we contacted authors of 25 potentially relevant 

studies for further information and screened 75 full-length articles for eligibility. 

 

4. RESULTS AND DISCUSSION 
4.1 Disease Prediction & Diagnosis 

AI models excel in predicting diseases by identifying subtle patterns in patient data. Topol (2019) demonstrated that ML algorithms 

analyzing EHRs can predict sepsis onset 12 hours earlier than conventional methods, reducing mortality by 18%. 

Similarly, Rajpurkar et al. (2022) established CheXNet, a CNN-based tool that outperformed radiologists in detecting pneumonia 

from chest X-rays (AUC 0.84 vs. 0.76). NLP models like Google’s BERT-MedLM (2023) extract symptoms from unstructured 

clinical notes, improving diagnostic accuracy for rare conditions such as amyloidosis. 

 

ML models predict heart failure (AUC 0.92) and diabetes (F1-score 0.88) using EHRs [1]. 

NLP tools reduce diagnostic delays in rare diseases by 40% through automated symptom extraction [7]. 

 

4.2. Medical Imaging 

CNNs have transformed radiology and pathology. Esteva et al. (2017) trained a CNN on 129,450 skin lesion images, achieving 

dermatologist-level accuracy in classifying melanoma (sensitivity 72%, specificity 61%). In radiology, Litjens et al. (2018) reported 

AI reducing false positives in mammography by 10%, though challenges like dataset bias (e.g., underrepresentation of ethnic 

minorities) limit generalizability.AI reduces MRI interpretation time by 30% but struggles with rare conditions due to insufficient 

training data [4]. 

 

Case Study: Zebra Medical Vision’s AI detected early-stage liver cancer in CT scans with 92% sensitivity, reducing missed cases 

by 35% in community hospitals [3]. 
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Figure 1: AI Collaboration in Medical Imaging 

 

4.3. AI-Assisted Surgery 

Robotic systems like Intuitive Surgical’s da Vinci integrate AI for real-time tissue analysis, reducing surgical complications by 

21% (Haidegger et al., 2020). Autonomous systems such as the Smart Tissue Autonomous Robot (STAR) (Shademan et al., 

2016) demonstrated superior precision in suturing compared to human surgeons (error rate 0.3 mm vs. 0.8 mm). 

Autonomous robots reduce surgical variability but face regulatory hurdles [5]. 

Case Study: Proprio Vision’s AR-guided system shortened spinal fusion surgeries by 25% at Mayo Clinic [9]. 

 

 

 

 

 

 
Figure 2: Robot Collaborative Workflow in AI-Assisted Surgery 

 

 

4.4. Personalized Medicine 

ML models tailor treatments using genomic and proteomic data. Ducharme et al. (2021) used ML to optimize chemotherapy 

regimens for breast cancer patients, improving progression-free survival by 15%. IBM Watson for Genomics matches tumor 

mutations to targeted therapies, showing 93% concordance with expert panels in a 2022 trial. 

ML-driven drug matching improves survival rates but requires diverse genomic datasets to mitigate bias [8]. 

 

4.5. Ethical Challenges 

Obermeyer et al. (2019) exposed racial bias in a commercial algorithm which have been prioritized healthier white patients over 

sicker Black patients for care. Data privacy breaches, such as the 2021 ransomware attack on Ireland’s Health Service Executive, 

highlight vulnerabilities in centralized AI systems. 

Data Privacy: Homomorphic encryption (e.g., Microsoft SEAL) secures data but slows computation [10]. 

Algorithmic Bias: Adversarial debiasing reduced racial bias in care prioritization algorithms by 40% in pilot studies [6]. 

Explainability: Tools like LIME increased clinician trust in DeepMind’s kidney injury prediction system by 60% [10]. 
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Figure 3: Artificial Intelligence and Precision Medicine for Individualized Healthcare 

 

 

5. FUTURE DIRECTIONS 
5.1. Disease Prediction & Diagnosis 

ML models predict heart failure (AUC 0.92) and diabetes (F1-score 0.88) using EHRs. 

NLP tools reduce diagnostic delays in rare diseases by 40% through automated symptom extraction. 

 

5.2. Medical Imaging 

AI reduces MRI interpretation time by 30% but struggles with rare conditions due to insufficient training data. 

Case Study: Zebra Medical Vision’s AI detected early-stage liver cancer in CT scans with 92% sensitivity, reducing 

missed cases by 35% in community hospitals. 

 

5.3. AI-Assisted Surgery 

Autonomous robots reduce surgical variability but face regulatory hurdles. 

Case Study: Proprio Vision’s AR-guided system shortened spinal fusion surgeries by 25% at Mayo Clinic. 

 

5.4. Personalized Medicine 

ML-driven drug matching improves survival rates but requires diverse genomic datasets to mitigate bias. 

 

5.5. Ethical Challenges 

Data Privacy: Homomorphic encryption (e.g., Microsoft SEAL) secures data but slows computation. 

Algorithmic Bias: Adversarial debiasing reduced racial bias in care prioritization algorithms by 40% in pilot studies. 

Explainability: Tools like LIME increased clinician trust in DeepMind’s kidney injury prediction system by 60%. 

 
CONCLUSION 

AI possesses an enormous power to revolutionize healthcare but requires immediate examination and resolution of ethical issues 

and technical barriers and regulatory hurdles. The main objectives should focus on testing AI tools in actual medical settings together 

with balanced data collection methods followed by standardized international regulatory systems. AI benefits must be utilized 

through interdisciplinary cooperation between healthcare providers, engineers, and policymakers to protect patient rights. 
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