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1. Introduction  

In recent years, doctors and specialists working in 

radiotherapy are constantly looking for standardization, 

efficiency, and stability in the treatment of patients. 

Artificial intelligence is defined as a discipline based on 

mathematics, statistics, and computer science and contains 

methods that are capable of imitating human intelligence. 

Part of artificial intelligence is dedicated to a subset that 

can learn "how to do things". Using "deep learning", 

which includes complex models based on artificial neural 

networks, this department can learn and perform some 

human activities [1]. In the medical field, such methods 

have been used to enable the modeling of dose-response 

relationships by integrating medical images and clinical 

features. These methods have been used to identify tumor 

heterogeneity or evaluate the response of normal tissue 

to radiation [2]. 

Head and Neck Cancer (HNC) includes a diverse group 

of malignant tumors that involve the upper part of the 

digestive system, namely the lips, oral cavity, nasal 

cavity, larynx, nasopharynx, and paranasal sinuses [3]. 

Contouring is a stage of radiotherapy that uses MRI 

and CT images to determine the exact boundaries and 

locations of the tumor and accordingly determines the 

dose and volume of drugs. The location of vital structures 

and the volume of clinical targets present in HNC make 

this process challenging.  

 

 

 

Therefore, it is prone to errors and variations between 

operators [4]. This process requires a high level of 

radiation that is delivered to a relatively small and 

irregular area. In HNC, a large number of organs are at 

risk due to the complex anatomical structure of this region. 

So any damage to these organs, as a result of unwanted 

radiation, may lead to acute and late side effects such as 

dry mouth and dysphagia [5]. Using deep learning and 

examining data from medical sources, artificial intelligence 

plays different roles, such as planning the treatment plan, 

determining the exact borders of tumors with healthy 

tissues, calculating the amount of radiation dose and the 

amount of rest time between them [6]. 

Treatment plans planned by specialists may deviate 

from the actual value due to weight loss, tumor volume 

reduction, or inaccuracy in positioning. These changes are 

not considered in the initial planning scan and should 

be taken into account when evaluating the actual dose 

received by the patient. For this purpose, the use of 

artificial intelligence in the planning of the treatment 

causes the radiation to be proportional to the change in 

the size of the tumor and the anatomy of the normal tissue 

and reduces the dose to the sensitive structures of the body. 

This process is called "automated treatment planning". 

Automated treatment planning means any process that 

uses some form of artificial intelligence to automatically 

plan treatments with a more efficient goal. 
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Artificial intelligence-based systems save time, 

resources, and costs. Also, using complex calculations, 

it increases the precision and accuracy of the amount 

of dose received by patients. However, its clinical 

implementation must be under the supervision of experts 

in this field and be approved by them [7]. 

2. Materials and Methods  

The present study is in the form of a letter to the editor. 

To conduct this study, initially, published studies in 

reputable databases such as Pubmed, Web of Science, 

Scopus, and the Google Scholar search engine were 

reviewed using the keywords artificial intelligence, 

radiotherapy, head and neck cancer, in combination with 

machine learning, deep learning, and radiation dose, both 

individually and in combination, up to the year 2023. 

Additionally, a search for article sources was also 

conducted, and ultimately the studies were combined 

descriptively with each other. 

3. Results 

Our study results have shown that despite the 

increasing use of artificial intelligence in various stages 

of radiotherapy, there is a noticeable trend towards 

improvement. Utilizing these innovative methods can 

lead to a significant enhancement in treatment accuracy 

 

Figure 1. Selection of tumor areas and their staging by artificial intelligence 
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and efficiency. Moreover, the use of artificial intelligence 

systems can greatly improve the detection and treatment 

of cancerous diseases, especially HNC. Implementing 

these systems will result in increased precision in 

delineating boundaries and matching damaged and 

undamaged tissues during the contouring phase [8]. 

Artificial intelligence systems can automatically 

determine the appropriate treatment dose for each patient, 

which can lead to improved treatment outcomes due to 

the reduction of human errors. In this method, precise 

analysis of radiotherapy images by artificial intelligence 

systems will enhance the accuracy of delivering the proper 

dose to the patient. Furthermore, reducing the time 

required for treatment planning and dose adjustments 

through artificial intelligence algorithms is another 

advantage of this approach [4]. 

Some other benefits of using these systems instead of 

fully manual treatment methods include the possibility of 

more precise and faster treatment planning for delivering 

treatment plans to patients, increased confidence in 

results determined by artificial intelligence systems, cost 

reduction associated with dose adjustments, and precise 

treatment planning, the ability to utilize more complex 

data to improve treatment outcomes, and the potential for 

enhancing treatment outcome predictions and increasing 

treatment efficiency [9]. 

Despite the numerous advantages of artificial 

intelligence systems in radiotherapy, some individuals 

may have less trust in them due to a lack of transparency 

in their performance. In this regard, the need for proper 

training and implementation of artificial intelligence 

systems for use in radiotherapy is essential to maintain 

public trust. Additionally, neglect in updating and 

maintaining artificial intelligence systems may lead to 

a decrease in trust and suboptimal performance [10]. 

Following the challenges that arise in using artificial 

intelligence, maintaining sensitive patient information 

processed by these systems and preserving their privacy 

are unavoidable issues that can impact the perspectives 

of both physicians and patients towards these systems. 

Based on our study results, it can be stated that the 

use of artificial intelligence in the treatment of malignant 

diseases such as HNC, alongside ensuring the security 

and privacy of patient data processed by artificial 

intelligence systems, can lead to a significant 

transformation in the field of radiotherapy. This 

transformation aims to provide precision and accuracy 

during treatment stages such as contouring and 

optimization of the received dose for patients. 

4. Discussion 

In recent years, there has been a noticeable expansion 

of studies related to the application of artificial intelligence 

in radiotherapy. Currently, recent studies have recognized 

the integration of traditional methods with artificial 

intelligence systems in the contouring stage as one of the 

best therapeutic options for achieving better efficiency 

[8]. 

One strategy utilizing Machine-Learning (ML), 

which includes models like support vector 

machines, is knowledge-based planning. In this 

approach, features like organ and target distances or 

the number of beams are input into an ML model that 

predicts characteristics of the dose distribution, such as 

Dose Volume Histograms (DVH) points. These 

predictions can then be utilized in an optimizer as 

objectives, enabling an automated process [9]. In more 

recent developments, Deep Learning (DL) methods, 

specifically utilizing U-nets, have been employed 

to predict an entire dose distribution instead of a 

restricted set of DVH points. This approach enables the 

optimizer to directly aim for achieving that specific 

dose distribution. 

However, despite these advancements, there is still 

a generally negative perception from some patients 

and healthcare providers regarding the use of artificial 

intelligence in such healthcare practices, and there is 

not a clear consensus on its contribution to improving 

patient care and knowledge [10]. 

5. Conclusion 

The integration of artificial intelligence in cancer 

radiotherapy, through machine-learning and deep learning 

methods, offers promising avenues for enhancing 

treatment planning and dose distribution prediction. 

While some challenges and concerns exist, such as 

negative perceptions from patients and healthcare 

providers, the potential benefits of optimizing treatment 

outcomes and efficiency cannot be overlooked. Continued 

research and development in this field hold the key to 

unlocking the full potential of AI in cancer radiotherapy. 

 



 S. Ghasemi, et al.  

695    FBT, Vol. 11, No. 4 (Autumn 2024) 692-695 

Acknowledgment 

We would like to express our sincere appreciation to 

all the esteemed professors of the Radiology Department 

at Hamedan University of Medical Sciences who have 

enriched this article with their valuable insights and 

consultations. 

References  

1- Hossein Arabi and Habib Zaidi, "Applications of 

artificial intelligence and deep learning in molecular 

imaging and radiotherapy." European Journal of Hybrid 

Imaging, Vol. 4 (No. 1), p. 17, (2020). 

2- Liesbeth Vandewinckele et al., "Overview of artificial 

intelligence-based applications in radiotherapy: 

Recommendations for implementation and quality 

assurance." Radiotherapy and Oncology, Vol. 153pp. 55-

66, (2020). 

3- Shalini G Nayak, Krishna Sharan, Jyothi Chakrabarty, 

Elsa Sanatombi Devi, Nagaraja Ravishankar, and Anice 

George, "Psychosocial distress of Head Neck Cancer 

(HNC) patients receiving radiotherapy: a systematic 

review." Asian Pacific Journal of Cancer Prevention: 

APJCP, Vol. 23 (No. 6), p. 1827, (2022). 

4- S Hindocha et al., "Artificial intelligence for 

radiotherapy auto-contouring: Current use, perceptions of 

and barriers to implementation." Clinical Oncology, Vol. 

35 (No. 4), pp. 219-26, (2023). 

5- Judith T Pruijssen et al., "Long-term cognitive, 

psychosocial, and neurovascular complications of 

unilateral head and neck irradiation in young to middle-

aged adults." BMC cancer, Vol. 22 (No. 1), p. 244, (2022). 

6- Mark J Gooding, Djamal Boukerroui, Eliana Vasquez 

Osorio, René Monshouwer, and Ellen Brunenberg, 

"Multicenter comparison of measures for quantitative 

evaluation of contouring in radiotherapy." Physics and 

Imaging in Radiation Oncology, Vol. 24pp. 152-58, 

(2022). 

7- Camil Ciprian Mireștean, Roxana Irina Iancu, and 

Dragoș Petru Teodor Iancu, "Simultaneous Integrated 

Boost (SIB) vs. Sequential Boost in Head and Neck 

Cancer (HNC) Radiotherapy: A Radiomics-Based 

Decision Proof of Concept." Journal of Clinical Medicine, 

Vol. 12 (No. 6), p. 2413, (2023). 

8- Ciro Franzese et al., "Enhancing radiotherapy workflow 

for head and neck cancer with artificial intelligence: a 

systematic review." Journal of Personalized Medicine, 

Vol. 13 (No. 6), p. 946, (2023). 

9- Guillaume Landry, Christopher Kurz, and Alberto 

Traverso, "The role of artificial intelligence in 

radiotherapy clinical practice." BJR| Open, Vol. 5 (No. 1), 

p. 20230030, (2023). 

10- S Temple, C Rowbottom, and J Simpson, "Patient views 

on the implementation of artificial intelligence in 

radiotherapy." Radiography, Vol. 29pp. S112-S16, 

(2023). 

 


