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ARTICLE INFO ABSTRACT

Artificial intelligence (AI) is a technique of utilising computer technology, or a
robot controlled by computer to carry out such tasks that are commonly
associated with intelligent beings. The term is applicable to a computer or
machine that possesses problem-solving and decision-making abilities like
humans. With the advent of new AI technology, the traditional medical
environment has transformed completely. The emergence of new artificial
intelligence technologies has completely changed the traditional medical
environment. Using Al, a patient’s diagnosis and treatment can be done more
quickly, efficiently, and accurately. In addition to it, AI has a significant role in
medical drug formation, medical education, and medical management as well.
The aim of this review is to establish the application and potential of Al in
medicine and discuss the coming trends.

Key Words : Artificial intelligence, medicine, healthcare, technology,
intelligence assistance.

INTRODUCTION

Artificial intelligence (AI) is a technique of utilising computer technology, or a robot controlled by computer
to carry out such tasks that are commonly associated with intelligent beings. The term is applicable to a
computer or machine that possesses problem-solving and decision-making abilities like humans. When a
computer system is furnished with cognitive and abstract processes characteristic of human, like the ability to
reason, generalise or learning from experiences, computer can carry out very complex task with huge amount
of ease and in no time.

The concept of Al first appeared in 1950. The scientist Alan Turing, who is named as the “father of artificial
intelligence”, developed the “Turing test” and described Al like but more complex than the human brain [1, 2].
With the evolution of artificial intelligence in the recent past, there has been a upswing of interest regarding
this new technical discipline. Because of this upsurge, it has led to the promotion of a series of artificial
intelligent systems in practical applications, like the Internist-1 system [3], MYCIN system [4], CASNET
system [5], and some databases and record systems [6].

The combination of Al and medicine is very promising, and it can transform the traditional medical
environment due to the possible prospects in the future. This paper intent to review the latest implementations
of Al in medicine.

AI TECHNOLOGIES RELEVANT TO MEDICAL HEALTHCARE

e  Machine learning
It is one of the most common forms of AT used in the field of medicinal healthcare. This type of method
involves predicting the course of treatment based on patient medical history and attributes [7]. Complex
forms of machine learning include neural network [8] and deep learning [9].

e  Natural language processing (NLP)
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e  This field includes speech recognition, analysis of text and other language related goals. Using this form,
the clinical notes of patients can be analysed, reports can be prepared, and conversational AI can be
conducted.

e  Physical robots
Today the world is very familiar with the robots. In the recent past, the robots have become cooperative
with the humans and are well programmed to carry out the desired task. They are becoming more
intelligent with the introduction of new Al technologies into their operative systems.

Surgical robots have proven to be a boon for the surgeons. They assist in the ability to see, make precise and
minimally invasive incisions [10]. Prostate surgery neck and head surgery can be performed with the help of
robots.

MACHINE
LEARNING

HEALTHCARE

Al
TECHNOLOGIES

NATURAL
LANGUAGE
PROCESSING

1. MEDICAL DIAGNOSIS USING Al

When the doctors diagnose a patient with a certain condition with the use of Al the time period of the diagnosis
is appreciably reduced, and the efficiency is greatly enhanced.

When the clinical data from radiology, pathology, sonography, and endoscopy is analysed using Al the
diagnosis is quick and effective unlike the traditional medical method. This application is particularly very
useful in case of complicated diagnosis. Hence, using AI doctors can plan the treatment of patients more
reasonably and consciously.
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1. a) APPLICATIONS OF AI IN RADIOLOGY

The demand for radiological diagnosis has increased immensely over the years but we cannot cultivate the
medical workforce overnight. Therefore, Al can play significant role to temper the need of the hour. Various
applications of AI in radiological diagnosis include early screening and grading of retinal diseases [11],
classification of malignant and benign lung cancer, diagnosis of breast cancer and inflammation in rheumatoid
arthritis [12].

1. b) APPLICATIONS OF AI IN ENDOSCOPY

Use of Al technology in endoscopy have made great advances in effective detection of lesions, stomach and
intestinal diseases, oesophageal and gastric cancer [13]. Endoscopy combined with AI provides more accurate
and highly sensitive results for localization of the bowel lesions [14].

1. ¢) APPLICATIONS OF AI IN PATHOLOGY

Automatic and rapid analysis to obtain accurate diagnosis from conventional pathological images demands a
modern solution. Use of Al algorithms for pathological image segmentation, tumour identification and
melanocytic lesions detection can give quick and high-quality results [15]. Multi-scale patch imagining for
pathological analysis can be done using multi-task model of Al

1. d) APPLICATIONS OF AI IN ULTRASONOGRAPHY

Image-based computer aided diagnosis combined with AI have raised the level of analysis and successfully
enhanced the results of thyroid nodule classification [16]. Highly accurate and efficient results can be produced
for ultra-sonographic detection of breast tumours, bronchial cysts, thyroid cancer, and gynaecological lesions
using Al Use of deep Al learning for diagnosis of initial asthma can be remarkably promoted.

2. AIIN MEDICAL TREATMENT

Artificial Intelligence (AI) used in surgical planning, perioperative care of the patient, 3DP model technology
for complex anatomy, bone structure determination, digital holographic imagining, anaesthesiology, and
postoperative rehabilitation have assisted patients in achieving an improved level of recovery.

2. a) APPLICATIONS OF AI IN SURGERY

Al plus surgical system has made advances in giving clearer image, performing operations with convenience
and accuracy. Using Al remote operations can be performed which revolutionized the traditional surgical
model. Al in thyroid surgery improved postoperative cosmesis, voice outcomes [17]. Al gave high surgical
success rate with low complications in surgical intervention for the treatment of prostatic, gastric and lung
cancer. It yielded advantageous outcomes for patients regarding their recuperation post-surgery.

Three-dimensional printing model(3DP) using Al technology have helped doctors to repair the damaged area
using CT scan as a basis for treatment intervention and preoperative simulation enhances surgical proficiency
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by providing an opportunity to practice on a model beforehand [18]. 3DP using Al can enhance operator’s
confidence for the surgery by providing accurate position of surgical angle, confirming the edge cutting and
retaining normal tissue as far as possible. 3DP technology using AI reduced operation time and improved
efficiency for total knee arthroplasty [19].

Anaesthesiology, one of the most crucial aspects of the surgical procedure, could be monitored deeply using Al
thus increasing the safety of patients.

Artificial Intelligence (AI) has emerged as a critical component in the postoperative rehabilitation process,
facilitating patient recovery. The alleviation of challenges in the Intensive Care Unit is facilitated by effectively
collecting patient’s information, reducing false alarms and obtain better degree of recovery [20].

3. APPLICATIONS OF AI IN DRUG PRODUCTION

Involvement of Al in the development of pharmaceutical product can revolutionize the traditional machine
learning approach. Traditionally, the process of drug production is time-consuming and tedious. Several tasks
need to be performed including designing the ingredients of the drug, performing various clinical tests to
ensure safety and finally marketing of the drug. Even after following such time-consuming processes, it is not
sure that the drug can be launched in the market for general use. With the advent of Al, the scenario of drug
production has transformed completely. This has facilitated the discovery of new drugs [21,22]. The drugs
manufactured using Al possess originality and prove to be better in quality [23]. The combination of AI and
drug synthesis has accelerated the process of clinical trials and reduced the research and development costs
[24]. Using the abilities of AI technology, assembly of cancer drugs was efficiently carried out and the drugs
possessed better therapeutic properties [25]. In addition to it, Al-assisted methods are very promising in the
field of small molecule drug therapy [26]. The above mentioned 3DP technology allows to attain the desired
drug size and shape [27]. Through 3DP technology, the parameters like number of layers in drug coating and
drug release rates can be controlled. [28,29]

4. AT IN MEDICAL EDUCATION AND MANAGEMENT

Traditionally, the management in hospitals is taken care of by the administrative department. The department
is responsible for overall planning but there are always chances of mismanagement. Here the AI technology
comes to the rescue. Scholars used Al to their advantage and developed a prediction model so that the database
of patients’ hospital-stay time could be analysed. This helped predicting the exact waiting timings, which
enhanced the efficiency of hospitals and promoted the medical resources redistribution. [30]

The prediction model precisely predicted the readmission rate which led to efficient management of
hospital.[31] In nutshell it can be stated that AI has revolutionised the medical management may it be in terms
of counselling of patients, management of hospital, allocation of medical resources and even personalised
medical care.[32]

Since they are the future, medical students' education is crucial. However, the medical students' course of study
is tedious because of strenuous training. The training and professional knowledge of the students will be
hampered if they only read the books.

Hence, students can use Al technology to have better learning experiences. Al-based problem-based learning
can improve the outcomes of learning. [33]

Moreover, surgical training based on Al simulation effectively blends Al and simulation proving itself very
advantageous for students [34]. 3DP model can be utilised by students to study 3-D anatomical structures and
surgical techniques. [35, 36]

Advantages and limitations of Medical Al

The main essence of the evidence-based machine is making clinical decisions through insights from past data.
Al provides easy techniques to uncover complex associations with the help of “machine learning”. For an
example-Neural network works similarly to the human brain [37].

ADVANTAGES OF AI IN HEALTHCARE-

e REVEALING DISEASE RISK- Al keeps patient's data and utilizes it to keep a watch on previous and current
health problems, resulting in diagnosis that is more accurate. These Al-driven tools can predict future
possibilities about health. Lung disease is the leading cause for cancer death among humans. Al provides
an effective screening by providing early diagnosis [38].

e SAVES TIME AND COST- Examining and diagnosing becomes easier. Certain human body illnesses can be
detected using biomarker technology. This technology saves time by automating the manual work.

e SURGERY ASSISTANCE- Al Technologies performs robot-assisted surgeries allowing the most accurate
movements resulting in minimum pain, negligible blood loss, and a low probability of adverse effects. They
provide magnified 3-D view and its seven-degree freedom tools provides high accuracy [39].
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LIMITATIONS OF AI IN HEALTHCARE-

e DEFECTIVE DIAGNOSIS- Just like doctors, machine algorithms can see patterns but need a lot of concrete
examples to learn, depending on the symptoms and conditions noted. Lack of proper information can lead
to inaccurate diagnosis.

e SECURITY RISK- Advancements in Al sometimes make people mistake it for people and provide consent
for more convert data than required resulting into privacy concerns [40].

e INCREASED UNEMPLOYMENT RATE- Jobs that were earlier performed by humans are done by machines
leading to less requirement of men power. The condition of a patient's mental health to physical health can
be analyzed via Chatbots and robots. It might even replace doctors in the future just like X-rays have
replaced radiologist's reports.

NEW SET OF CHALLENGES FOR AI-

¢ PROFESSIONAL LIABILITY- This is made even more challenging by the fact that developing proper legal
concepts and guidelines frequently takes longer than technological advancements. Another issue is that
healthcare professionals may get comfortable and less willing to question errors and double-check outcomes
because of Al [41].

¢ PROVIDES COMPETENCIES- Education for the health professions will need to go beyond the fundamental
biology and clinical disciplines. Curriculum revisions will need to include skills like using intelligence tools
with massive datasets, machine learning, and robotics, while still ensuring that people-centred care is
mastered [42].

e ETHICAL CONSIDERATIONS- The current strength of Al is on its capacity to spot patterns and learn from
large, complicated datasets. Since AI mostly operate as “Black Boxes”, it becomes quite difficult to analyse
and explain its behaviour. The problems in evaluating Al system outputs have highlighted questions about
accountability, transparency, and human control [43].

e REGULATORY COMPLIANCE- One of the major challenges for Al in the future will be its development in
accordance with people’s interest along with inspiring and stimulating innovation in the industry. This
implies that technologies for Al should be designed innovatively which also ensures the safety of patient’s
private information for unauthorised third parties, respecting the patient’s right to privacy [44].

¢ DOCTOR-PATIENT RELATIONSHIP- Healthcare providers' empathy skills have proven to be beneficial
for a recovering patient. Although the role of doctors has no changes till date but Al in future could
revolutionize the doctor, patient and caregiver relation and prove itself to be a great cognitive assistant [45].

CONCLUSION

The scope is artificial intelligence is expanding and it has applications in numerous fields other than healthcare
like data analysis and management, digital consultation, drug discovery and many more. The need of the hour
is that researchers should come out with results stating that AI techniques could be used at a practical level to
improve the present healthcare scenario. The clinicians should also accept the fact that the science of Al can
help them to deliver healthcare in a more efficient manner. Looking to the future, Al is unlikely to replace
humans given the history of technology, but it will redefine its role as an essential intelligence assistant [46].
It is known to everyone that Al is a developing market. Hence, the future of Al in the field of healthcare seems
bright and medical AI can evidently play a vital role in this field.
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