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Through artificial intelligence research doctors make better radiotherapy 
treatment plans and they can treat with greater precision while protecting 
patients' health more effectively. AI programs that use deep learning technology 
change how radiotherapy works by enhancing picture handling and helping 
doctors choose the right doses while forecasting treatment effects in patients. The 
technologies use patient information and medical data specifically to develop 
custom treatment plans that deliver more accurate treatments to specific parts of 
the body. The AI system watches patients through their treatment path and 
updates radiotherapy plans quickly based on cancer changes that happen during 
therapy. People face difficulties when they combine AI with healthcare because of 
damaged data, hard reading of results and unclear AI treatment decisions. This 
analysis shows how AI supports therapy planning in radiation oncology while 
showing progress made with additional suggested ways to enhance cancer care 
treatment. When AI improves radiotherapy delivery it increases patients' 
treatment outcomes and enhances how cancer care works. 

 
  

I.  INTRODUCTION  

Regular radiotherapy methods produce poor results because they send incorrect treatment to healthy 

parts of the body [1]. Medical radiation therapy should accurately deliver the right treatment dose to tumors 

without harming normal parts of the body. Precise planning before treatment determines success but errors 

during preparation will damage the entire procedure [2]. New technology helps radiotherapy by creating 

improved visualization systems and advanced steering systems. Most radiation treatment preparation 

continues as manual professional work that engages medical staff for extended periods [3]. Constructing the 

treatment map demands extensive effort that includes various steps while facing possible errors [4]. Medical 
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staff need high-level expertise to match effective treatment doses with accurate tumor area detection from 

patient scans [5]. Artificial Intelligence systems are necessary to make IMRT and SRS treatments reach their 

complete benefits. Artificial Intelligence improves medical care across all areas of practice including 

radiotherapy treatment for cancer patients. The combination of modern artificial intelligence technology 

helps doctors make better radiotherapy tools and therapies for their patients [6]. Doctors now use new 

processing methods to make their work easier by examining patient data databases. During diagnosis the 

healthcare team refers to patient records and tumor composition information [7]. Doctor teams use AI tools 

to treat patients better and safer with less time and no patient harm. Artificial Intelligence enhances 

radiotherapy treatment by taking action in multiple fields [8].  

Medical professionals greatly benefit from AI when they use technology to create better tumour 

mappings. Over many years doctors have measured tumour locations using CT scans MRIs and PET scans 

to decide which body parts need radiation treatment [9]. Doctors require substantial time periods to process 

images while their team members may err and differing medical opinions lead to unpredictable findings. AI 

systems employ CNN techniques that accurately locate tumors and corresponding areas in medical images. 

Computer programs review large picture collections to spot small tumors that medical staff regularly 

overlook [10]. Determining the ideal radiation dose patterns for both tumor and healthy tissue areas must 

receive priority during radiotherapy treatment [11]. The AI system simplifies the process of identifying the 

right dose distribution because it makes automatic selections for medical radiation treatment. Our AI system 

analyzes medical data and image results to advise doctors about treatments that hit the tumour area effectively 

without harming surrounding healthy tissues [12]. The AI technology scans many possibilities before 

generating personalized treatment plans to help cancer teams defeat the disease. Regular radiotherapy 

approaches are enhanced through personalized treatment strategies developed by artificial intelligence. Each 

individual cancer behaves separately because it grows differently and occupies unique spaces before 

proceeding uniquely [13]. AI technology now analyzes combined health and cancer patient genes data to 

suggest optimal radiation treatments [14]. AI identifies tumor genetic variations to predict which radiation 

types will benefit cancer treatment without damaging it. Hospitals can create better treatment outcomes with 

fewer negative results when they tailor treatment protocols for each patient [15]. AI supports radiotherapy 

practice by helping doctors identify and correct radiation plan changes during patient therapy.  

This research examines how advanced computing systems assist doctors in designing the best therapy 

approaches for patients dealing with cancer [16]. The research outlines artificial intelligence applications in 

every step of radiotherapy therapy including tumor diagnosis combined with treatment design generation 

and measuring radiation exposure. The research examines major medical center difficulties encountered by 

AI which consist of refining patient data accuracy and improving both display and integration into hospital 

systems [17]. Our study ends by showing how new AI developments will enhance medical treatment for 

patients. 

I. Research Findings 

 

A. Traditional Approaches to Radiotherapy 

 Doctors have applied radiotherapy extensively by aiming strong radiation doses at tumors to reduce 

their size. Doctors use standard radiation therapy methods EBRT, IMRT, and brachytherapy 

effectively for cancer treatment [18]. The way these treatment options are used creates specific 

problems. Even though treatment aims for the tumor the medicine cannot distinguish between it 

and healthy bone while delivering radiation to the patient [19]. Rephrase the following sentence. 

Keeping in mind that making tumor maps and planning treatment by hand consumes excessive time 

from experienced personnel and needs improvement. Our achievement in treating cancer still 
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depends on the challenge of selecting suitable radiation levels that cause tumour death while 

safeguarding normal cells [20]. 

 

i. Role of AI in Medical Imaging 

During the last few years artificial intelligence has advanced medical imaging support especially 

for cancer patients. ML and DL artificial intelligence applications enable doctors to visualize 

medical images which helps them detect tumors sooner and chooses their diagnosis with more trust 

[21]. AI technology scans different medical images including CT scans MRI and PET scans to 

detect tumors better than human expertise only. Doctor-assessed tumours can now be separated 

from medical images more efficiently through AI tools [22]. Large sets of medical pictures are 

examined better and faster by AI which helps doctors make better decisions about patient treatment. 

 

a. AI in Personalized: 

 Medical professionals develop customized treatment options for every person who has cancer. An 

AI system helps doctors build customized treatment strategies through analyzing all the specific 

health information of every patient [23]. The AI system analyzes patient records to find preferred 

treatment methods for single patients and to predict which therapies will work best combined with 

finding suitable radiation doses. Man-made treatment systems lower pressure on patients by 

delivering proper medicine doses while balancing drug effectiveness and side effect management 

[24]. 

 

ii. Current Applications  

 AI helps doctors with treatment preparation and delivery through multiple methods in modern 

radiotherapy [25]. AI technology assists oncologists by finding and identifying tumors plus 

optimizing radiation therapy dosages for their cancer patients. Through image analysis AI produces 

quicker results that enable doctors to treat cancer properly and deliver care sooner to patients [26]. 

The practice of using AI in treatment planning systems has become standard as these systems now 

handle advanced math tasks to deliver radiation accurately. The technology scans cancer reactions 

to treatment as it predicts side effects and enhances both radiotherapy safety and its expected 

benefits [27]. 

 

iii. AI Algorithms  

  

The latest AI technology uses image detection to identify and split tumors during radiation 

treatment planning. CNNs provide better tumor recognition outcomes in medical pictures than 

earlier methods [28]. AI develops improved tumor detection abilities by inspecting a large set of 

marked medical images which exceed the performance of human experts in standard approaches 

according to research [29]. The AI system provides two advantages by reducing human mistakes 

and ensuring complete measurement precision. 

 

B. Optimizing Radiation Dosage with AI 

 The system applies AI to discover the correct medicine strength while protecting specific areas of 

the body. The system relies on patient data to identify the best radiation dosage [30]. The treatment 

team selects optimal levels of radiation treatment by analyzing tumor size location and nearby 

health areas [31]. AI platforms determine the right dosing plan to target the tumor because they 

track its behavior during treatment. The combination of AI technology enhances treatment 

effectiveness and protects patient safety during radiation therapy which improves the overall results 

[32] 
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i. Personalized Treatment Planning Using AI Algorithms 

Existing technology applies AI methods to build improved radiotherapy treatment plans. Machine 

learning models study the complete data sets produced by evaluating genetic info, medical records 

of patients and tumor dimensions [33]. AI systems study patient medical evidence to predict 

reaction patterns when exposed to selected treatments then build radiation therapy specifics based 

on their findings. By examining multiple medical sources AI technology creates safer treatment 

choices that best benefit individual patients [34]. 

 

ii. AI in Dosimetry Calculations and Precision Radiation Delivery 

The combined use of AI technology makes healthcare teams deliver better drug dose prescriptions. 

Current methods for dosimetry proved challenging because healthcare groups needed to do manual 

math and interpret plans with human judgment [35]. These AI systems automatically scan data 

scans to designs personalized radiation therapy treatments. These AI systems concentrate radiation 

energy only on the tumor while avoiding healthy tissues. The plan provides better protection against 

undesired treatment risks. Because AI processes dosimetry data fast it enables rapid and precise 

medical treatments to run efficiently with less human errors [36]. 

 

iii. AI for Predicting Treatment Response 

 Computers that use AI systems examine the reaction of tumors to radiation treatment. Using genetic 

test data and cancer details the AI system demonstrates which treatments would work best for each 

patient [37]. The systems help doctors select the right treatment options for patients with an option 

to modify the plan if needed due to ineffective results. Software systems today discover when 

tumors lose their treatment effect so doctors can alter treatment plans promptly [38]. AI models can 

determine tumor location and patient information to predict which treatment side effects should 

appear most often. This helps doctors minimize therapy dangers for patients. 

 

C. Real-Time Tumor Monitoring During Treatment 

 AI systems realign treatment plans automatically using data obtained while treatments take place. 

The AI system observes treatment pictures to check how the tumor evolves during its treatment 

period while the radiation hits the target [39]. Direct changes occur to the treatment plan by AI 

technology which keeps radiation focused on the tumor continuously throughout treatment sessions 

[40]. The AI system spots when a growth moves due to changing body positions. The system starts 

to change the radiation beam direction automatically to keep the tumor in the proper position 

without harming surrounding healthy tissues [40]. 

 

i. Adjusting Treatment Plans Based on AI Analysis 

 Radiotherapy benefits from AI technology because it can create treatment plan modifications 

swiftly [41]. AI systems detect changes in patients' responses and tumors during treatment which 

determines updated treatment plans for every session [42]. During radiation therapy AID systems 

constantly process recent treatment results to make automated changes in radiation delivery. AI 

systems protect against radiation damage because they regularly modify the treatment plan to 

achieve optimal tumor eradication [43]. 

 

a. Improving Tumor Localization and Targeting 

 Radiotherapy depends on exact tumor detection and targeting to protect healthy areas while giving 

the best treatment to the tumor. AI performs tumor detection through its ability to process various 

digital data resources that comprise real-time images plus medical documents and digital body 
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patterns. AI helps radiation treatment identify tumors more precisely so medical teams do not 

overmedicate healthy tissue or undermedicated the tumor. Doctors use AI technology with medical 

images to get assistance with choosing optimal radiation beam placements delivering improved 

patient outcomes [44].   

 

D. Challenges  

  

i. Data Quality  

Effective AI system performance depends on proper and extensive datasets. The privacy rules and 

medical regulations that vary across healthcare facilities block patient medical image sharing 

between institutions. Our AI systems handle all patient types better when we input medical data 

types from different patients. Our AI system generates flawed medical decisions because of limited 

and biased patient imaging data in datasets [45]. 

 

a. Interpretability  

 Deep learning tools perform as concealed computer programs that doctors cannot determine the 

exact methods behind their decisions. Doctors must understand an AI tool's logic when it selects 

patient treatment plans to keep patients safe [46]. Because doctors cannot understand AI 

mechanism, they do not trust it and few doctors choose to use it. Researchers now build AI systems 

that doctors can understand to see exactly what treatment algorithms determine during patient care 

[47]. 

 

b. Ethical and Regulatory Challenges: 

 The use of AI technology in cancer care brings difficulties to manage technology in an effective 

ethical manner. Healthcare systems that use artificial intelligence reproduce existing bias within 

healthcare organizations [48]. Medical AI must review every available healthcare data to prevent 

biased care decisions that affect all patients equally regardless of race or age group. We need to 

address medical database security problems first since AI handles medical data better than human 

systems [49]. Our authorities need to build standards for AI control now because AI develops too 

quickly for law enforcement to keep up. New rules must be created to protect radiation patients 

from AI systems that meet effectiveness standards and uphold moral values [50]. 

 

 

II. Conclusion 

 AI helps doctors build better individualized cancer treatment plans because it produces dependable 

and precise knowledge. AI helps physicians provide better radiotherapy plans because it notices 

tumor locations better and checks treatment results to stop human mistakes. AI watches treatment 

results to improve patient health and decrease the side effects of treatment in real time. AI keeps 

growing stronger so radiotherapy will treat patients better according to their specific cancer needs. 
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