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ABSTRACT

Rationale and Objectives: Accurately establishing the diagnosis and staging of cervical and
thyroid cancers is essential in medical practice in determining tumor extension and disse-
mination and involves the most accurate and effective therapeutic approach. For accurate
diagnosis and staging of cervical and thyroid cancers, we aim to create a diagnostic method,
optimized by the algorithms of artificial intelligence and validated by achieving accurate and
favorable results by conducting a clinical trial, during which we will use the diagnostic me-
thod optimized by artificial intelligence (AI) algorithms, to avoid errors, to increase the
understanding on interpretation computer tomography (CT) scan, magnetic resonance im-
aging (MRI) of the doctor and improve therapeutic planning. Materials and Methods: The
optimization of the computer assisted diagnosis (CAD) method will consist in the devel-
opment and formation of artificial intelligence models, using algorithms and tools used in
segmental volumetric constructions to generate 3D images from MRI/CT. We propose a
comparative study of current developments in “DICOM” image processing by volume ren-
dering technique, the use of the transfer function for opacity and color, shades of gray from
“DICOM?” images projected in a three-dimensional space. We also use artificial intelligence
(AI), through the technique of Generative Adversarial Networks (GAN), which has proven
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to be effective in representing complex data distributions, as we do in this study. Validation
of the diagnostic method, optimized by algorithm of artificial intelligence will consist of
achieving accurate results on diagnosis and staging of cervical and thyroid cancers by con-
ducting a randomized, controlled clinical trial, for a period of 17 months. Results: We will
validate the CAD method through a clinical study and, secondly, we use various network
topologies specified above, which have produced promising results in the tasks of image
model recognition and by using this mixture. By using this method in medical practice, we
aim to avoid errors, provide precision in diagnosing, staging and establishing the therapeu-
tic plan in cancers of the cervix and thyroid using AIL. Conclusion: The use of the CAD me-
thod can increase the quality of life by avoiding intra and postoperative complications in
surgery, intraoperative orientation and the precise determination of radiation doses and ir-
radiation zone in radiotherapy.

1. INTRODUCTION

Magnetic resonance imaging (MRI) and computer tomography (CT) scan play an important role in
the evaluation of cervical cancer, from detection to the evaluation of recurrent disease. In medical practice,
the Bethesda system [1] is used to classify thyroid cancer and the FIGO (International Federation of Gy-
necology and Obstetrics) system to classify cervical cancer [2]. The FIGO, Gynecological Oncology Com-
mittee recently revised its guidelines for staging cervical cancer, allowing imaging-based staging and pa-
thological findings when available. Revised FIGO staging (2018) [2] thus allows both the selection and
evaluation of therapy, the estimation of prognosis and the calculation of the final results [3].

MRI and CT can accurately evaluate prognostic indicators, for example in the cervix, tumor size, pa-
rametric invasion, pelvic lateral wall, and lymph node invasion. Despite these important roles of MRI and
CT, radiologists continue to face challenges due to the technical and interpretive pitfalls of MRI in all
phases of cervical cancer and thyroid cancer assessment [4]. Also, accurate diagnosis and staging of thyro-
id cancer (MRI and CT images), induces the establishment of an effective therapeutic protocol. Precise
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 has become a requirement in
selecting patients for minimally invasive surgery [4].

The novelty of our research consists of two elements: firstly, by the fact that we validate the computer
assisted diagnostic (CAD) method through a clinical study and, secondly, we use various network topolo-
gies specified above, which have produced promising results in the tasks of image model recognition and
by using this mixture, we will specialize this network mix by requalifying the last layers with field specific
images-MRI and CT scan. We aim to create a CAD method optimized by the algorithms of artificial intel-
ligence and validated by accurate results on diagnosis and staging of cervical precancers and by conducting
a randomized, controlled clinical trial. We will validate the CAD method by the results of the clinical trial,
randomized, controlled, carried out over the 17-month period.

Automatic diagnosis of images collected using a three-dimensional MRI and CT reconstruction algo-
rithm can avoid errors, provide precision in viewing information, and create the prerequisites for a supe-
rior relationship between data and the establishment of therapeutic protocol, with defined application in
surgery, gynecology, oncology and radiotherapy.

2. MATERIALS AND METHOD

We aim to create a computer assisted diagnosis (CAD) method optimized by the algorithms of artifi-
cial intelligence and validated by accurate results on diagnosis and staging of cervical and thyroid cancers
by conducting a randomized, controlled clinical trial.

The optimization of the CAD method will consist in development and pre-training of artificial intel-
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ligence algorithms for optimization the diagnosis and staging of cervical and thyroid cancer through im-
aging investigations MRI, CT.

The main analysis will focus on the automatic diagnosis of the collected images using a three-dimensional
MRI and CT reconstruction algorithm. We propose for the beginning a comparative study of the current de-
velopments in image processing in “DICOM?” format through the technique of volume rendering [5, 6].

“DICOM?” [7] is currently the most common standard for the transmission of medical images and
other patient information. “DICOM” accepts a wide range of medical images, including CT and MRI as
well as medical images in the fields of radiology, cardiology, pathology, dentistry and other fields. The
“DICOM” standard provides for storage in a directory that contains several files in “DICOM” format and
organizes them by patient, study and series.

We will synthesize the theory underlying the volume rendering technique, listing some algorithms
based on the discretization of the physical process that models the passage of light through permeable ma-
terial [5, 6]. By using a so-called transfer function for opacity and color, the shades of gray images are pro-
jected into a three-dimensional space used “DICOM” [8].

We will follow a set of quantitative and qualitative parameters of software applications and libraries
on the market such as: minimum hardware requirements, licensing mode (open source vs commercial),
portability between various operating systems, ease of installation and use, quality of volumetric interpre-
tations , speed of interpretation, maintenance and support provided by the development team, extensibili-
ty through existing connectors or custom code, quality of documentation and availability of training in the
use of software products.

Ultimately, 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 our-
selves to transfer functions, requiring a detailed inspection of these three-dimensional spaces. Artificial
intelligence (AI), through the technique of Generative Adversarial Networks (GAN) has proven to be ef-
fective in representing complex data distributions [9], as we do in the present study.

Validation of the method will consist in achieving accurate and favorable results by conducting a
randomized, controlled, clinical trial, for a period of 17 months, during which we will use the diagnostic
method optimized by artificial intelligence (AI) algorithms in the diagnosis and staging of cervical and
thyroid cancers.

Patients with cervical and thyroid cancer will be included in the clinical trial. Patients will be in-
formed and recruited through random presentation at the specialized medical centers nominated in the
clinical trial and through a web platform created for this purpose. We propose the inclusion of 60 patients
in the clinical trial. We will create a control lot and a study lot.

The two-branch control group (control group with cervix cancer-Glc and group control with thyroid
cancer-G1t) will consist of patients who will be diagnosed and staging (MRI and CT scan) without using
the CAD method by artificial intelligence algorithms.

The two-branch study group (study group with cervix cancer-G2c and study group with thyroid can-
cer-G2t) will consist of patients who will be diagnosed using the CAD method, but without the involve-
ment of the investigator.

The key control of diagnostic and staging of patients in the control group and the study group will
consist of the anatomopathological result of the patient (surgical excision piece). We will differentiate the
study and control groups respectively: cervix, G1c and G2c and for thyroid G1t and G2t respectively.

Inclusion criteria: in the control and study groups Glc and G2c for the cervix, patients with precan-
cerous staging; in the control and study groups (G1t and G2t) for thyroid, patients with diagnosis - staging
thyroid cancer stages 0-IV.

Exclusion criteria: in the G1lc and G2c batches we exclude the patients virgo intacta, patient’s personal
history (A.P.) total hysterectomy, A.P. trachelectomy, pregnancy, comorbidities incompatible with the
clinical trial; in the G1t and G2t groups we exclude benign pathologies, thyroidectomized patients, comor-
bidities incompatible with the clinical trial.
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We will use the Bethesda system [1] for the classification of thyroid cancer and FIGO system [2] for
the classification cervical cancer.

MRI and CT images represent by their interpretation, diagnosis and staging of cervical and thyroid
cancers.

We will use the binary model 0/1, to note with “0”, lack of correspondence and “1” respectively cor-
respondence, between diagnosis and staging performed by the investigator compared to the diagnosis and
staging performed with the support of Al for cervical cancer and thyroid cancer.

We will also use the same binary model to assess diagnostic correspondence and staging of the inves-
tigator and the CAD method with the anatomopathological diagnosis (surgical excision piece) and will be
the key to diagnostic control and staging for the practitioner and for the CAD method.

Diagnostic and staging accuracy of the CAD method will result from its diagnostic correspondence
with the investigator’s and the anatomopathological diagnosis. Patients will be requested to sign informed
standard consent to participate in the clinical trial and will be able to leave the clinical trial at any time
without providing an explanation and without repercussions on treatment.

3. RESULTS

We will validate the computer assisted diagnostic method through a clinical study and, secondly, we
use various network topologies specified above, which have produced promising results in the tasks of
image model recognition and by using this mixture we will specialize this network mix by requalifying the
last layers with field. By using this CAD method in medical practice, we aim to avoid errors, provide preci-
sion in diagnosing, staging and establishing the therapeutic plan in cancers of the cervix and thyroid using
Al

4. DISCUSSION

Most computer assisted diagnostic methods are not validated by clinical trials, and researchers have
recently turned their attention to this issue. Also, the mix of deep learning architectures we use for the
CAD method is a novelty. Compared to previous studies, the novelty in our research includes: creating the
CAD method using network topologies mix and validate the CAD method through a clinical study. We
will undertake measures to ensure patient’s safety, for an effective therapeutic result and for patient’s com-
pliance, in concordance with ethical protocol, carried out through specific activities within the framework
of scientific research and are main objectives for avoiding the risks of failure and for the successful imple-
mentation and completion of the research project.

5. CONCLUSION

This CAD method, optimized by artificial intelligence algorithms and validated by the clinical study,
considered the “second opinion” of diagnosis. CAD method improves the quality standard in diagnosis,
staging and establishment of therapeutic conduct in cervical and thyroid cancers, with defined application
in surgery, gynecology, oncology and radiotherapy. The use of the CAD method can increase the quality of
life by avoiding intra and postoperative complications in surgery, intraoperative orientation and the pre-
cise determination of radiation doses and irradiation zone in radiotherapy.
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