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ABSTRACT  

Aim of the study  The correct establishment of the therapeutic conduct in papillary thyroid cancer through 

the use of artificial intelligence (AI) models is essential in medical practice in diagnosing and establishing the 

prognosis of the disease, this aspect implies the most accurate and effective therapeutic approach.  I aim to use AI 

models to obtain correct and favorable results for the diagnosis and prognosis of papillary thyroid cancer by 

conducting a clinical trial, in which we will use the diagnostic method optimized by artificial intelligence (AI) 

algorithms.The use of AI will avoid errors and increase performance in the interpretation of the doctor's computed 

tomography (CT) scan and consequently, improve treatment planning.  

 Materials and methods  The optimization of the method will consist in the development and training of 

artificial intelligence models, using AI algorithms in the diagnosis of papillary thyroid cancererol by accurately 

identifying pathological lesions and adenopathy and generating 3D images from 2D CT images. use the transfer 

function for opacity and color, grayscale from DICOM images projected in a three-dimensional space. [1]; [2] We 

also use artificial intelligence (AI), through the Generative Adversarial Networks (GAN) technique, which has 

proven to be effective in representing complex data distributions [2], as we do in this study. 

I will validate this method of diagnosis and prognosis of papillary thyroid cancer, optimized by the artificial 

intelligence algorithm, by conducting a randomized, controlled clinical trial over a period of 12 months. 

 Results  I will validate the diagnostic method by using AI. By using this method in medical practice, I aim to 

be able to avoid errors, to provide precision in diagnosing, staging and establishing the therapeutic plan in papillary 

thyroid cancer using AI models. 

 Conclusions  The use of the AI method can increase the quality of life by establishing the correct therapeutic 

plan and improving the prognosis. 
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INTRODUCTION 

Post-total thyroidectomy, the documented 

values of postoperative calcium in the two 

main categories, with reimplantation and 

without reimplantation, respectively, were 

close, the reimplanted category registering 

slightly lower values [3]. 

Thyroidectomy with radical neck 

dissection offers undeniable advantages in 

advanced thyroid cancer. Total thyroidectomy 

with radical or radically modified throat 

dissection has become a procedure of choice in 

advanced thyroid cancer (the best result is 

papillary thyroid cancer in females under 55 

years of age) [4]. 

The entire cancerous lesion is surgically 

removed along with a small area of 

surrounding healthy tissue to ensure that all 

malignant cells have been removed. The goal 

of surgery is to remove all affected tissues 
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without compromising the integrity of the 

structures in the surrounding areas [5].  

CT is an important investigation in the 

evaluation of papillary thyroid cancer, from 

detection to evaluation of recurrent disease. In 

medical practice, the Bethesda system [6] is 

used to classify thyroid cancer. [7] 

CT scans can accurately assess prognostic 

indicators, for example in papillary thyroid 

cancer, tumor size, and lymph node 

invasion. Despite these important roles of CT, 

radiologists continue to face challenges due to 

technical and interpretive pitfalls in all phases 

of papillary thyroid cancer evaluation 

[8]. Also, the accurate diagnosis and staging of 

papillary thyroid cancer (CT) induces the 

establishment of an effective therapeutic 

protocol. Accurate measurement of thyroid 

volume is also necessary for the dosimetry of 

radioactive iodine therapies and the evaluation 

of the therapeutic effect. In surgical 

management, thyroid size and precise staging 

of papillary thyroid cancer has become a 

mandatory requirement in the satiation of 

therapeutic and prognostic management [8]. 

The novelty of our research lies in two 

elements: firstly, by validating the AI 

diagnostic method through a clinical trial, and 

secondly, by using various network 

topologies, which have produced promising 

results in pattern recognition tasks. I aim to 

create a diagnostic method optimized by 

artificial intelligence algorithms and validated 

by accurate results on the diagnosis and 

prognosis of papillary thyroid cancer by 

conducting a randomized, controlled clinical 

trial. I will validate the AI-assisted diagnostic 

method through the results of the clinical trial, 

randomized, controlled, conducted over a 

period of 12 months. 

The automatic diagnosis of the images 

collected using a three-dimensional CT 

reconstruction algorithm can avoid errors, 

provide accuracy in visualizing the 

information and create the premises for a 

superior relationship between the data and the 

establishment of the therapeutic protocol, with 

defined application in surgery. 

 

MATHERIALS AND METHODS 

I aim to create a diagnostic method assisted 

and optimized by artificial intelligence 

algorithms and validated by accurate results 

regarding the diagnosis and staging of 

papillary thyroid cancer by conducting a 

randomized, controlled clinical trial. 

The optimization of the method will consist 

of the development and pre-training of 

artificial intelligence algorithms for 

optimizing the diagnosis and prognosis of 

papillary thyroid cancer through CT imaging 

investigations. 

The main analysis will focus on the 

automatic diagnosis of the images collected 

using a three-dimensional CT reconstruction 

algorithm. 

"DICOM" [9] is currently the most 

common standard for transmitting medical 

images and other patient 

information. "DICOM" supports a wide range 

of medical images, including tomography 

(CT), magnetic resonance imaging (MRI), as 

well as medical images in the fields of 

radiology, cardiology, pathology, dentistry 

and other fields[10]. The "DICOM" standard 

provides for storage in a directory containing 

several files in "DICOM" format and 

organizes them by patient, study and series. 

We will summarize the theory underlying 

the volume rendering technique, listing several 

algorithms based on the discretization of the 

physical process that models the passage of 

light through permeable material. By using a 

so-called transfer function for opacity and 

color, the shades of gray images are projected 

into a three-dimensional space used "DICOM" 

[11]. 

We will follow a set of quantitative and 

qualitative parameters of software applications 

and libraries on the market such as: minimum 



Romanian Journal of Oral Rehabilitation 

Vol. 16, No.4 October-December 2024 

 

468 
DOI : 10.62610/RJOR.2024.4.16.45 

hardware requirements, licensing mode (open 

source vs commercial), portability between 

various operating systems, ease of installation 

and use, quality of volumetric interpretations, 

speed of interpretation, maintenance and 

support offered by the development team, 

extensibility through existing connectors or 

custom code, quality of documentation and 

availability of training in the use of software 

products. 

Finally, we will study a new approach that 

recognizes the challenges of configuring and 

using transfer functions to adjust the optical 

properties of 3D interpretation. The surgeon's 

goal is to understand the distinctive features of 

volumetric interpretation, which is not always 

possible by simply limiting it to transfer 

functions, requiring a detailed inspection of 

these three-dimensional spaces. Artificial 

intelligence (AI), through the Generative 

Adversarial Networks (GAN) technique, has 

proven to be effective in representing complex 

data distributions [12], as we do in the present 

study. 

The validation of the method will consist of 

obtaining correct and favorable results by 

conducting a randomized, controlled clinical 

trial over a period of 12 months, during which 

we will use the diagnostic method optimized 

by artificial intelligence (AI) algorithms in the 

diagnosis and prognosis of papillary thyroid 

cancer. 

Patients with papillary thyroid cancer will 

be included in the clinical trial. Patients will be 

informed and recruited by random 

presentation to the specialized medical centers 

named in the study. We propose to include 60 

patients in the clinical trial. We will create a 

control batch and a study batch. 

The AI model will be trained on CT images 

of the 60 patients with papillary thyroid 

cancer. The clinical and imaging diagnosis 

will be made by the imaging physician based 

on the CT images of the fine needle puncture, 

where appropriate, under ultrasound guidance, 

and the AI model will certify or certify the 

diagnosis for 20 randomly chosen patients, 

thus establishing a performance score of the AI 

diagnostic method. 

The key control of diagnosis and prognosis 

for patients with papillary thyroid cancer will 

consist of the patient's anatomopathological 

outcome (surgical excision piece). 

Inclusion criteria: patients with diagnosis - 

staging of papillary thyroid cancer stages 0-IV. 

Exclusion criteria: thyroidectomy patients, 

comorbidities incompatible with the clinical 

trial. 

We will use the Bethesda system [6] for the 

classification of thyroid cancer. 

CT images will be used for the 

interpretation, diagnosis and prognosis of 

papillary thyroid cancer. 

The accuracy of diagnosis and staging by 

using the AI method will result from the 

diagnostic correspondence with the 

investigator's diagnosis and 

anatomopathology. Patients will be required to 

sign standard informed consent to participate 

in the interventional clinical trial and will be 

able to leave the interventional clinical trial at 

any time without providing an explanation and 

without repercussions on treatment.

 

RESULTS AND DISCUSSIONS 

I will validate the computer-aided 

diagnostic method through a clinical trial and, 

secondly, I will use various network 

topologies specified above, which have 

produced promising results in image pattern 

recognition tasks and by using this mixture we 

will specialize this network mix by 

requalifying the last field layers. By using this 

method in medical practice, we aim to be able 

to avoid errors, provide accuracy in 

diagnosing, staging and establishing the 

therapeutic plan in papillary thyroid cancer 

using AI. 
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Most diagnostic methods using AI are not 

validated by clinical trials, and researchers 

have recently turned their attention to this 

problem. Also, the mix of deep learning 

architectures that we use for the computer-

aided diagnosis method is a 

novelty. Compared to previous studies, 

novelty in our research includes: creating the 

diagnostic method by using network 

topologies, combining and validating the AI-

assisted diagnostic method through a clinical 

trial. We will take measures to ensure patient 

safety, for an effective therapeutic outcome 

and for patient compliance, in accordance with 

the ethical protocol, carried out through 

specific activities within the scientific research 

and are main objectives for avoiding the risks 

of failure and for the successful 

implementation and completion of the 

research project. 

 

 

CONCLUSIONS 

1. The AI diagnostic method of papillary 

thyroid cancers, optimized by artificial 

intelligence algorithms and validated by the 

clinical trial, aims to increase the standard 

of quality in the diagnosis, staging and 

establishment of therapeutic conduct.  

2. The use of the method can increase the 

quality of life by avoiding intra- and 

postoperative complications in surgery, 

intraoperative orientation and precise 

determination in therapeutic conduct.  
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