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Abstract 

Artificial Intelligence (AI) is a prime instance of a technological breakthrough that has widespread medical applicability at 

present as well as future. This technology has multi-dimensional progression. Modern medical service became vibrant with the 

use of this technology. AI has its rich history of development which has been contributed by genius people around the globe. 

History of AI is important to realize its potentiality by analyzing its past, which helps in forecasting future. AI is becoming 

popular in different arena of medical science. It is now applied in cardiovascular diseases, Pulmonary Medicine, Endocrinology, 

Nephrology, Gastroenterology, Neurology, Dermatology, Ophthalmology, Pathology, Oncology, Radiology, Surgery and also in 

Telemedicine. Algorithms like Aidoc‟s detect pulmonary embolism in chest CT scans with 85% sensitivity and 99% specificity. 

AI based (deep-learning model) mammography and skin cancer diagnosis performs at or above human specialist level. It is the 

need of time to train medical man power in this field. Enhancing the skill of medical professional in this regard will develop a 

new generation of doctors to fulfill the need of future. It should be noted that the ethical dilemmas, privacy, data protection, 

informed consent, social gaps, medical consultation, empathy, and sympathy are various challenges in using AI. We should be 

aware that its negative aspects might not outweigh its benefit. Introduction of AI and machine learning in medicine helped health 

professionals to improve the quality of care. It has the potential to improve even more in near future and beyond. 
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1. Introduction 

Artificial Intelligence is the technological advancement 

which has spread its involvement in almost every sphere of 

life. Medical science is the subject which always gets priority 

for progression of human civilization. AI is a prime instance 

of a technological breakthrough that has wide spread medical 

applicability at present as well in future. Modern medical 

services became vibrant with the use of this technology. AI is 

applied to a machine or software and refers to its capability of 
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simulating intelligent human behavior, instantaneous calcu-

lations, problem-solving, and evaluation of new data based on 

previously assessed data. AI includes various techniques such 

as machine learning (ML), deep learning (DL), and natural 

language processing (NLP), shown in Figure 1. AI has un-

dergone significant transformations, from the early days of 

rule-based systems to the current era of ML and deep learning 

algorithms [1, 2]. This technology in medical science is ex-

panding very rapidly and it is expected to be more popular in 

coming days. 

AI has a tremendous potential to revolutionize health care 

and make it more efficient by improving diagnostics, detect-

ing medical errors, and reducing the burden of paperwork [3, 

4]. The year 2022 brought AI into the mainstream through 

widespread application of generative pre-training transformed 

(GPT). The most popular application is Open AI‟s Chat GPT. 

Chabot is a computerized program that uses AI and Natural 

Language Processing (NLP) to understand questions and 

automated responses simulating human conversation. Open-

AI‟s Chatbot allegedly gained more than 1 million users in the 

first few days after its launch and 100 million in the first 2 

months, positioning itself as the fastest-growing consumer 

application in history [5]. Technology attracted scientists of 

all arenas to take advantage of their rapidly growing sophis-

ticated advancement. Medical sector also increasingly be-

coming involved in this technology. Everyday newer methods 

are applied to get better medical service to serve humanity. 

Figure 1. 

 
Figure 1. Role of different component of AI, used in medical science. 

Numerous applications of AI have been introduced to en-

hance the strength and performance of available medical 

infrastructure. These implementations include assistance in 

disease detection, enhancement of pathology classification, 

interpretation of radiology scans and outlining electrocardio-

gram for cardiac study [6]. Apart from these applications, 

researchers have used AI for the detection of tumor, tuber-

culosis, and even COVID-19. A recent study (February 2025) 

launched by NHS (National Health Service), the world‟s 

biggest trial of AI to detect breast cancer, AI will be deployed 

to analyze two-thirds of at least 700000 mammograms done in 

England [7]. Medical imaging such as electrocardiography 

(ECG), electroencephalography (EEG), skin images, retinal 

photography, histology, X-ray, computed tomography scan 

(CT scan), magnetic resonance imaging (MRI) are the poten-

tial tools which can be interpreted by AI. In a study published 

in March 11, 2024, issue of Communications Medicine, John 

Hopkins researchers showed that a deep neural network based 

automated detection tool could assist emergency room clini-

cians in diagnosing COVID-19 by analyzing lung ultrasound 

images with a high degree of accuracy. [8] A substantial 

chunk of healthcare data, including clinical laboratory reports, 

physical examinations, discharge summaries, and operation 

notes - usually remains narrative, which would be amorphous 

and inaccessible to computer algorithms. In this situation, 

Natural Language Processing (NLP) aims to gather relevant 

data from the available chunk to support clinical judgments 

[9]. AI can provide earlier warning for seizure and sepsis that 

often require intense manual analysis physically and almost 

impossible to guess by doctors. Thus, this technology can 

easily predict those life threating incidences long before its 

attack. Using real- time data, collected by electronic medical 

record (EMR), from the intensive care unit (ICU) daily prac-

tice, AI algorithm established with preselected features and X 

G Boost can provide a timely diagnosis of sepsis with an 

accuracy greater than 80%. [10] Early prediction and detec-
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tion are critical for improving prognoses through targeted 

prevention. For instance, AI holds significant potential in 

preventing dementia by predicting its onset well before clin-

ical symptoms arise, enabling timely interventions to delay 

progression and enhance quality of life [11]. AI‟s application 

in artificial reproductive technique (ART) has immense po-

tential to improve success rates, streamline treatment pro-

cesses, and provide personalized care to patients. Some 

studies, including research published in The Lancet, have 

shown AI-enhanced embryo selection significantly increases 

IVF success rates. [12, 13] The advent of artificial intelli-

gence technologies particularly emerging large language 

model (LLM) and generative AI, encompasses identification 

of disease targets, drug discovery, preclinical and clinical 

studies, and post-market surveillance. [14] According to 

WHO, Artificial Intelligence is being used to strengthen 

health research, support diverse public health intervention, 

such as disease surveillance, outbreak response and health 

systems management. AI could empower patients to take 

greater control of their own health care and to better under-

stand their evolving needs. Artificial Intelligence have the 

characteristics of observation, learning, analytical ability and 

problem-solving. One of the most significant benefits of AI is 

improved diagnostic speed and accuracy. This review article 

provide insight of the current state of AI in medical science, 

its application and challenges. By doing so, it helps to con-

tribute to a better understanding of AI‟s role in healthcare and 

to facilitate its integration into clinical practice. 

2. Methodology 

Medline and internet searches were carried out using the 

keywords „Artificial Intelligence‟ and „neural networks 

(computer)‟. Further references were obtained by cross ref-

erencing from key articles. An overview of different Artificial 

Intelligence is presented in this paper along with the re-

view of important applications. 

3. History 

Every invention in this world is the result of hard work and 

passion of a group of scientists. Similarly, AI has its rich 

history of development which has been contributed by genius 

people around the glove. To know the history of AI is im-

portant to realize its potentiality by analyzing its past, present 

and which helps in forecasting future. AI has gained mo-

mentum in recent past in all spheres of life more specifically 

in medical sector, but concept and basic work started long 

before. Earliest substantial work in the field of AI was done in 

mid-20th century by the British logician and computer pio-

neer Allan Matheson Turing. Scientists began laying the 

groundwork for artificial intelligence in the earth 1950s and 

here exploring multiple AI medical applications by the 1970s. 

In the 1980s and beyond, Al found its way into maximum 

clinical settings, using artificial neural network, Bayesian 

network and hybrid intelligence. AI the term first coined by 

American scientist John Mc Cathy in Dartmouth conference 

in 1956. He is one of the founding fathers of Al, defined it as 

“the science and engineering of making intelligence marching 

“. The period from 1956 - 1974 could be considered as the 

golden year of Artificial Intelligence research while robot was 

first introduced, termed WABOT-1 in Japan. Late 1980 

WABOT -2 was developed. The 1980s and 1990s brought the 

proliferation of the microcomputer and new levels of network 

connectivity. During this time, there was a recognition by 

researchers and developers that AI systems in healthcare must 

be designed to accommodate the absence of perfect data and 

build on the expertise of physicians. Approaches involving 

fuzzy set theory, Bayesian networks, and artificial neural 

networks, have been applied to intelligent computing systems 

in healthcare [15-19]. Further in 2010 Computer Aided Di-

agnosis (CAD) was applied to endoscopy for the first time. In 

2015 Pharmbot was developed. In 2017 the first FDA ap-

proved cloud-based DL application. From 2018 to 2020 sev-

eral AI trials in gastroenterology were performed. 

Medical and technological advancements occurring over 

the last half-century that have enabled the growth of 

healthcare-related applications of AI to include: Improve-

ments in computing power resulting in faster data collection 

and data processing, growth of genomic sequencing databases, 

widespread implementation of electronic health record sys-

tems, improvements in natural language processing and 

computer vision, enabling machines to replicate human per-

ceptual processes enhanced the precision of robot-assisted 

surgery, increased tree-based machine learning models that 

allow flexibility in establishing health predictors, improve-

ments in deep learning techniques and data logs in rare dis-

eases [20-26].. Medical institutions such as The Mayo Clinic, 

Memorial Sloan Kettering Cancer Center, and the British 

National Health Service, have developed AI algorithms for 

their departments. Large technology companies such as IBM 

and Google, have also developed AI algorithms for healthcare 

[27-30]. In 2020 Google Deep Mind used AI to solve the 

“protein folding problems “a grand challenge that existed for 

over fifty years and predicts a protein three-dimensional 

structure from its amino acid sequence. Open AI in 2021 

introduced Dall-E multimodal AI system that can generate 

image from text prompts. Open AI released Chat GPT in 

November 2022. Open AI announced GPT 4 multimodal 

large language model (LLM) that receives both text and im-

age prompt. History of AI shows modern technology is rap-

idly growing in different sectors. 

4. Application 

AI has numerous applications in pharmacology as well as 

different sectors of clinical medicine shown in Figure 2. 
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Figure 2. AI application in different branch of medical science. 

4.1. Pharmacological Application 

AI is rapidly transforming pharmacology, impacting eve-

rything from drug discovery and development to clinical trials 

and patient care. Important AI component such as machine 

and deep learning algorithms have been used in a variety of 

drug discovery processes, including physio-chemical, 

poly-pharmacology, drug repositioning, quantitative struc-

ture-activity relationship, pharmacophore modeling, drug 

monitoring, toxicity prediction, ligand-based virtual screening, 

structure-based virtual screening, and peptide synthesis ac-

tivities [31]. AI accelerates drug discovery, improves clinical 

trial and optimizes supply chain resulting greater efficiency 

and innovation. 

4.2. Clinical Applications 

4.2.1. Cardiovascular 

(i) Atrial Fibrillation - The early detection of atrial fibrilla-

tion was one of the first applications of AI in medicine. 

AliveCor received FDA approval in 2014 for their mobile 

application Kardia allowing for a Smartphone-based ECG 

monitoring and detection of atrial fibrillation. 

(ii) Cardiovascular risk - AI has been used to predict the 

risk of cardiovascular disease, for instance acute coronary 

syndrome and heart failure better than traditional scales by 

using electronic patient record [32, 33]. 

(iii) Valvular disease - Potential area of research is the 

utility of AI in classifying heart sound and diagnosing val-

vular disease. 

4.2.2. Pulmonary Medicine 

The interpretation of pulmonary function tests has been 

reported as a promising field for the development of AI ap-

plications in pulmonary medicine. A recent study reported 

how AI-based software provides more accurate interpretation 

and serves as a decision support tool for pulmonary function 

tests [34, 35]. 

4.2.3. Tuberculosis 

Monitoring the treatment of tuberculosis both Directly 

Observed Therapy (DOT) and other ways are well controlled 

and manipulated by AI. 

4.2.4. Endocrinology 

Medtronic received FDA approval for their Guardian sys-

tem for glucose monitoring, which is smartphone paired [36]. 
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4.2.5. Nephrology 

Artificial Intelligence has been applied in several settings in 

clinical nephrology. For instance, it has been proven useful 

for the prediction of the decline of glomerular filtration rate in 

patients with polycystic kidney disease, and for establishing 

risk for progressive IgA nephropathy [37, 38]. 

4.2.6. Gastroenterology 

Gastroenterologists are using convolutional neural net-

works among other deep learning models to process images 

from endoscopy and ultrasound and detect abnormal struc-

tures such as colonic polyps [39, 40]. Endoscopic procedures 

with AI help clinicians to rapidly identify diseases, determine 

their severity and visualize blind spots. 

4.2.7. Neurology 

(i) Seizure detection devices using AI devices are promis-

ing technologies that have the potential to improve seizure 

management through permanent ambulatory monitoring. 

(ii) Gait, Posture, and Tremor Assessment Wearable sen-

sors have proven useful to quantitatively assess gait, posture, 

and tremor in patients with multiple sclerosis, Parkinson‟s 

disease, Parkinsonism, and Huntington‟s disease [41]. 

4.2.8. Dermatology 

Dermatology is an imaging abundant specialty. There are 

three imaging types in dermatology- contextual images, micro 

images and macro images. AI is a promising technology for 

analyzing these images. 

4.2.9. Ophthalmology 

AI is utilized in screening of eye diseases. In 2018 US FDA 

authorized the marketing of the first medical service to di-

agnose diabetic retinopathy using AI algorithms. 

4.3. Pathology 

AI assisted pathology tools have been developed to assist 

with the diagnosis of a number of diseases including breast 

cancer, hepatitis B, gastric cancer and colorectal cancer. AI 

has also been used to predict genetic mutations and prognos-

ticate disease outcome. 

4.3.1. Oncology 

AI has been explored for use in cancer diagnosis, risk 

stratification, molecular characterization of tumors, and can-

cer drug discovery. A challenge in oncologic care that AI is 

being used to predict accurately the best treatment protocols 

for each patient based on their genetic, molecular, and tu-

mor-based characteristics. 

4.3.2. Radiology 

AI is being studied within the field of radiology to detect 

and diagnose diseases through Computed Tomography (CT) 

and Magnetic Resonance (MR) Imaging. It may be particu-

larly useful in settings where demand for human expertise 

exceeds supply, or where data is too complex to be efficiently 

interpreted by human readers. AI can also provide 

non-interpretive benefits to radiologists, such as reducing 

noise in images, creating high-quality images from lower 

doses of radiation, enhancing MR image quality, and auto-

matically assessing image quality. 

4.3.3. Surgery 

(i) Robots that may undertake complex surgical treatments, 

such as minimally invasive and surgeon-less surgeries, are 

known as “Surgical Robots”. The systems represented are the 

gold standard of care in many laparoscopic operations, with 

approximately a million operations performed each year. 

Robotic surgery enhances the effectiveness, precision, and 

reliability of surgical operations allowing quicker recovery 

and better patient outcome [42, 43]. 

(ii) Polyp Detection and Treatment with AI. 

(iii) Patients undergoing robot-assisted radical hysterec-

tomy required fewer blood transfusions than those undergoing 

total laparoscopic radical hysterectomy (9.7% vs. 5.4%) and 

had shorter lengths of stay. 

4.3.4. Telemedicine 

AI integrated telemedicine has gained popularity day by 

day which contribute health care in remote station including 

diagnostic, treatment planning & patient monitoring. AI can 

remotely monitor information through sensors [44-46]. 

5. Discussion 

The use of AI technology in medicine involves the use of 

machine learning and deep learning models to analyze med-

ical data that help improvement of patient outcomes. The 

availability of data and computing power allowed the expo-

nential rise of Artificial Intelligence in research work and its 

application in various fields of medical science. Various 

medical disciplines have increasingly adopted use of AI 

technology to enhance better health care. 

Artificial Intelligence research in healthcare has attracted 

researchers around the globe, but high-income countries 

dominate the field. The United States contributed about 41.84% 

of the studies in this field. In comparison, this research field in 

developing nations remains small because many low income 

countries have limited healthcare resources, but their public 

health issues are growing dramatically as a result of rapid 

globalization and urbanization. Consequently, most research 

outputs were generated in developed countries, even though 

80% of the global population resides in developing countries. 

These disparities are caused by several factors, including 

funding, prioritization, research capacity, infrastructure, and 

language [47]. 
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A number of ways it will be augmenting health care system 

but human socialization, and doctor‟s clinical judgment for 

individual case will be lacking. It is also essential need of time 

to train medical man power in this field. Enhancing the skill of 

medical professional in this regard will develop a new gen-

eration of doctors to fulfill the needs of the future. AI appli-

cations in healthcare have changed the medical field, includ-

ing imaging and electronic medical records (EMR), labora-

tory diagnosis, treatment, augmenting the intelligence of the 

physicians, new drug discovery, providing preventive and 

précised medicine, biological extensive data analysis, speed-

ing up processes, data storage and access for health organi-

zations. It should be noted that the ethical dilemmas, privacy 

and data protection, informed consent, social gaps, medical 

consultation, empathy, and sympathy are various challenges 

that will be faced in using AI. Therefore, before integrating 

artificial intelligence with the healthcare system, practitioners 

and specialists should consider all four medical ethics prin-

ciples, including autonomy, beneficence, no maleficence, and 

justice in all aspects of health care [48-52]. 

AI is being successfully applied for image analysis in ra-

diology, pathology, and dermatology, with diagnostic speed 

exceeding, and accuracy paralleling medical experts. As 

dermatology is strongly based on analyzing skin surface tex-

ture. Han et al. showed keratinocytes skin cancer detection 

from face photographs [53]. Esteva et al. demonstrated der-

matologist-level classification of skin cancer from lesion 

images [54]. Noyan et al. demonstrated a convolutional neural 

network that achieved 94% accuracy at identifying skin cells 

from microscopic Tzanck smear images [55]. All these works 

indicate dermatology will be dependent on AI in near future. 

In 2018, a paper published in the journal Annals of On-

cology mentioned that skin cancer could be detected more 

accurately by an Artificial intelligence system (which used a 

deep learning convolutional neural network) than by derma-

tologists. On average, the human dermatologists accurately 

detected 86.6% of skin cancers from the images, compared to 

95% for the CNN machine [56]. 

Several deep learning and artificial neural network models 

have shown accuracy similar to that of human pathologists. 

AI uses data from types of sensing technology, including 

vital sign monitoring, wearable‟s such as insoles in shoes, 

pressure sensors, and computer vision, to embed clinical 

alarms and reports in the workflow. 

Sepsis has become an area of focus in recent AI efforts, 

given the high mortality associated with this condition and the 

importance of early detection. AI algorithm used Electronic 

Health Record (EHR) data in combination with blood pres-

sure and heart rate measures to predict sepsis much earlier in 

intensive care unit (ICU) [57, 58]. By 2030, chronic diseases 

will account for 70% of all human deaths, resulting in a se-

rious global disease burden [59]. As a result, researchers are 

concentrating their aspirations and endeavors on early detec-

tion and condition management using advanced AI technol-

ogy [60, 61]. 

The rise of surgical robots and robotic nurses in healthcare 

environment, operating instead of surgeons and caring for 

patients instead of nurses, threatens their future job opportu-

nities [62]. Due to uniquely human emotions, human and 

medical robots might not evolve together in a short time. 

Physicians and other care providers should seek consultation 

from or provide consultation to their colleagues, which is not 

possible in autonomous (robotic) systems. On the other hand, 

it seems unlikely that patients will accept “machine-human” 

medical relations instead of “human-human [63]. Doctors and 

nurses are expected to provide treatment in an empathetic and 

compassionate environment, which will significantly affect 

the healing process of patients. The use of medical robots in 

psychiatric hospitals may adversely affect patients who have 

severe psychiatric disorders. Consequently, we should be 

aware that its negative aspects might outweigh its benefits. To 

overcome this problem, experts must consider humanity and 

ethics in this regard. Surgical robot which helps explain the 

Neural ink brain chip has come up with a next-generation 

neuroprosthetic that intricately interfaces with thousands of 

neural pathways in the brain. This process allows a chip, 

roughly the size of a quarter, to be inserted in the place of a 

chunk of a skull by a precision surgical robot to avoid acci-

dental injury. 

The introduction of AI will change the skills and expertise 

of healthcare professionals. AI could enable automation of 

tasks that have previously been carried out by human. This 

could free up health professionals to spend more time en-

gaging directly with patients. Frey and Osborne estimated that, 

probability of future employment in administrative healthcare 

jobs automation is relatively high (e.g., 91% for health in-

formation technicians), the probability of automating the jobs 

of physicians and surgeons is only 0.42% [64]. The tremen-

dous potential of AI in healthcare does not lie in the possibil-

ity of replacing physicians, but rather in the capacity to in-

crease physician‟s efficacy by redistributing workload and 

optimizing performance. AI offers numerous benefits; it also 

raises ethical concern related to data privacy, algorithmic bias 

and potential for job displacement. 

6. Conclusion 

With the introduction of more innovative and new genera-

tion artificial intelligence tools, healthcare is more advanced 

in the sense of more awareness, more efficient patient care, 

prediction of disease and its complication earlier, accurate 

diagnosis and precise treatment. AI made medical interven-

tion and procedure pinpoint. 
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AI Artificial Intelligence 

ML Machine Learning 

DL Deep Learning 
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NLP Natural Language Processing 

GPT Generative Pre-training Transformed 

NHS National Health Service 

ECG Electrocardiography 

EEG Electroencephalography 

CT scan Computed Tomography Scan 

MRI Magnetic Resonance Imaging 

EMR Electronic Medical Record 

ICU Intensive Care Unit 

ART Assisted Reproductive Technology 

CAD Computer Aided Diagnosis 

LLM Large Language Model 

DOT Directly Observed Therapy 
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