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INTRODUCTION

Among the malignant tumors of the ENT organs, laryngeal cancer ranks first and occurs more
often in young men [1-11]. In surgical practice, organ-saving surgery for laryngeal cancer is
increasingly being developed, which allow the patient to return to a normal life and do not limit
contact with other people. For this, a correct assessment of tumor extension to different
compartments of the larynx, soft tissues of the neck and adjacent organs is required [12].

According to Cancer-Registry data, in the Republic of Moldova, laryngeal cancer has a
tendency of permanent increase in morbidity 2000 — 2.4%, (109 cases); 2010 — 2.5%, (138 cases);
2016 —2.8%, (143 cases). At the same time, late addressing cases predominate, in advanced stages
(stages 11 - 1VV) 80-85% of the patients registered are detected annually. Local recurrences develop
in stages | and Il up to 15%, and stages Ill and IV up to 70% of cases, the occurrence of
locoregional metastases in the lymph nodes in stages I and Il is 10 - 20%, and in stages I1l and IV
50-70% of cases, survival at 5 years, at the moment, in the Republic of Moldova in the initial
stages, | and 11, is 83-92%, and in st. I11-1V, the 5-year survival is 35-45% [13].

The purpose of using imaging diadnisis in laryngeal cancer is to specify the extent of deep
cancer extension that may be underestimated by clinical and endoscopic examination [14]. In the
available sources of literature, currently there are no published works that would consider the
Tomosynthesis diagnostic methodology in laryngeal cancer. In order to answer these questions
and to develop a comprehensive approach to the diagnosis by the Tomosynthesis method in
patients with laryngeal cancer, this scientific study was carried out, which includes the results of
the examination of patients with laryngeal cancer by the radiological methods that have become
standards - Digital Radiography and Computer Tomography, and which will be analyzed in
comparison with the results obtained from the examination with a new radiological method -
Tomosynthesis.

Purpose: To determine the performance and the role of Tomosynthesis in the evaluation of
patients with laryngeal cancer, as well as the need for its inclusion in the imaging diagnostic
algorithm of laryngeal cancer.

Objectives:

1. Evaluation of the usefulness of the data obtained by Tomosynthesis in patients with laryngeal
cancer and their diagnostic value.

2. Comparative evaluation of the imaging parameters obtained by Tomosynthesis, Digital
Radiography and Computer Tomography in patients with laryngeal cancer and their statistical
processing.

3. Perfecting the Tomosynthesis examination technique in patients with laryngeal cancer.

4. Development of an algorithm for imaging diagnosis of laryngeal cancer patients with the
inclusion of Tomosynthesis examination. Defining the role of Tomosynthesis and Computer
Tomography in the imaging diagnostic algorithm of patients with laryngeal cancer.

Scientific research methodology:

The study represents a complex, structured and prospective analysis of the examination data
of patients with laryngeal cancer by 3 radiological methods: Digital Radiography, Computer
Tomography and Tomosynthesis. The direct and indirect examination (radiological examination
completed with the clinical data of the patients and the analysis of the observation sheets) and the
comparative analysis of the obtained results were the basis of the conducted study. Inclusion and
exclusion criteria were used to select patients included in the study. The groups of patients included
in the study and compared were homogeneous and comparable.

The novelty and scientific originality of the results obtained:
1. For the first time in the Republic of Moldova, the method of radiological diagnosis of
laryngeal cancer through Tomosynthesis was implemented.
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2. The results of the investigation of patients with laryngeal cancer by 3 radiological methods
were accumulated and comparatively analyzed: Digital Radiography, Computer Tomography
and Tomosynthesis.

3. The results obtained through the analysis of different radiological diagnostic methods, the
comparative assessment of the diagnostic effectiveness of these methods, allowed the
determination of the clinical importance and the place of Tomosynthesis both in diagnosis and
in the development of treatment tactics for patients with different forms of larynx cancer
growth.

4. The investigation for the first time by Tomosynthesis of patients with laryngeal cancer allowed
an original approach to the methodology of the investigation process of these patients with the
improvement of the method and the patenting of the proposed new elements (Invention Patent
No: 1488)

5. The results obtained in the study allowed the scientific elaboration of the algorithm for the
radiological diagnosis of laryngeal cancer at the present time (copyright Series O No: 6642)
"Algorithm for the radiological diagnosis of laryngeal cancer using Multisectional Digital
Tomography (Tomosynthesis)”, elaborated and scientifically argued based on the results
obtained, is original by positioning Tomosynthesis in the foreground, because it allows the
determination of an informative diagnosis, comparable, to a large extent, with CT. Also
through this algorithm, the need for examination by Digital Radiography is excluded, and the
additional examination by Computer Tomography was necessary in very few cases.

6. It was scientifically argued, through the results obtained in the study, the need to include
Tomosynthesis in laryngeal cancer screening programs, as a less expensive method, lower
radiation dose, more accessible for medical institutions and, respectively, for patients. This
will contribute to reducing the number of patients diagnosed with stage I11-1V laryngeal
cancer, which currently exceed 80-85% of cases.

Scientific problem solved:

For the first time, were determined the diagnostic possibilities of Tomosynthesis in patients
with laryngeal cancer, which were evaluated in comparison with Digital Radiography and
Computer Tomography. The methodology of performing the Tomosynthesis examination was
perfected, which allows obtaining more informative images and a better diagnosis. The clinical
importance of Tomosynthesis in determining the treatment strategy was demonstrated. It has been
scientifically demonstrated the need to include Tomosynthesis in the radiological diagnosis
algorithm of laryngeal cancer in order to improve the imaging screening methodology of people
from risk groups for the development of laryngeal cancer by including the laryngeal
Tomosynthesis in the investigation protocol.

The theoretical importance and applied value of the work:

The diagnostic possibilities in laryngeal cancer using the Tomosynthesis method were studied for
the first time, being scientifically argued and demonstrated the need to implement this method for
the diagnosis of laryngeal cancer, and the results obtained in the study by the Tomosynthesis
method, demonstrated comparable laryngeal cancer diagnostic possibilities, to a certain extent,
with those obtained by Computer Tomography.

Tomosynthesis, unlike Computer Tomography, requires much cheaper equipment and
maintenance, having a low radiation dose (below 3mSv), which makes it much more affordable
for medical institutions and, respectively, for patients, and can be used in laryngeal cancer early
diagnosis programs (screening). The Tomosynthesis investigation method was perfected and
patented. The algorithm for radiological diagnosis of laryngeal cancer was also developed with the
inclusion of Tomosynthesis.

Argumentation of scientific results:
The advantages and disadvantages of a new method of radiological diagnosis of laryngeal cancer
- Tomosynthesis - were scientifically argued. The results obtained in the diagnosis of laryngeal

5



cancer by other radiological methods, Digital Radiography and Computer Tomography, were
compared from a scientific point of view and statistically confirmed with the results obtained by
the Tomosynthesis method.

Main scientific results submitted for support:

- Comparative determination of diagnostic possibilities in laryngeal cancer by different
radiological methods.

- The role of Tomosynthesis in the imaging diagnosis of laryngeal cancer.

- Tomosynthesis as a screening method in the early detection of laryngeal cancer in risk groups
for the development of laryngeal cancer.

Implementation of scientific results:

The results of the work were implemented in the diagnostic imaging sections of the Diagnostic
Consultative Center and the stationary of the Oncological Institute of Republic of Moldova as
study bases of the Department of Radiology and Imaging, SUMF "Nicolae Testemitanu™.

Approval of scientific results:

The results of the study were published, presented and discussed in 21 national and
international congresses and conferences. 21 papers were published on the topic of the thesis,
including articles published in peer-reviewed national journals (category B) - 5, summaries/theses
in the papers of national and international scientific conferences - 16, publications without co-
authors - 10, short-term invention patent- 1, author certificates- 1, innovator certificates- 5,
innovation implementation documents- 5.

Summary of thesis sections:

The thesis is presented on 133 pages and includes the list of abbreviations, the list of tables, the
list of figures, introduction, 3 chapters, the synthesis of the results obtained, general conclusions,
practical recommendations, bibliography, information regarding the valorization of the research,
the statement on the assumption of responsibility and the author's CV.

The scientific study is set out on 109 typed pages. The iconographic material includes 42 figures,
12 tables. The work is based on 218 bibliographic sources.

Key words: laryngeal cancer, radiological diagnosis, Digital Radiography, Computer
Tomography, Tomosynthesis.

The subject of the study, the structure and methodology of the study were positively approved
by the Research Ethics Committee for the conduct of the study, verbal process no. 14 of
14.11.2016.

1. THE ROLE OF IMAGING IN THE DIAGNOSIS OF LARYNX CANCER,
POSSIBILITIES AND PERSPECTIVES

Laryngeal cancer constitutes 3% of all malignant diseases and is an extremely complicated
disease for diagnosis, especially for determining the local spread of the process and for treatment
tactics. According to Cancer-Registry data, in the Republic of Moldova, laryngeal cancer has a
tendency of permanent increase in morbidity 2000 — 2.4% (109 cases), 2010 — 2.5% (138 cases),
2016 — 2.8%, (143 cases). At the same time, late addressing cases predominate, in advanced stages
(st. I - 1V) 80-85% of the patients registered are detected annually. This determines even more
the cardinal importance of determining as precisely as possible the degree of cancer extension and
the damage to the larynx, which will determine the tactics of conservative treatment and the
volume of surgical treatment. Local recurrences develop in stages | and Il up to 15%, and in stages
I11 and IV up to 70% of cases, the occurrence of locoregional metastases in the lymph nodes in
stages I and Il is 10 - 20%, and in stages Ill and 1V of 50-70% cases, the survival at 5 years, at the



moment, in the Republic of Moldova in the initial stages, | and 11, is 83-92%, and in st. I11-1V, the
5-year survival is 35-45% [15].

1.1 Radiological imaging techniques in the evaluation of laryngeal cancer diagnosis.

In the case of laryngeal cancer, the cure or progression of the disease depends same on early
diagnosis and on the maximally correct determination of the spread of the process. This determines
the volume of the surgical treatment and the individualization of the radiotherapeutic treatment.
The imaging examination by DR, CT, MRI and, in recent years, by Tomosynthesis (TS) can
provide important information for the assessment of treatment tactics [15]. Digital Radiography
(DR), Computer Tomography (CT) and Tomosynthesis (TS) methods are based on the use of
roentgen X-rays, so the results of examination by these methods can be compared and were
included in our study. The Magnetic Resonance Imaging (MRI) method is based on the use of a
magnetic field and for this reason was not included in our study.

The purpose of using imaging diagnosis in laryngeal cancer is to specify the extent of deep
cancer extension that may be underestimated by clinical and endoscopic examination [14]. It
allows at the same time to highlight the possible regional nodal extension as well as the distant
extension of the disease. Imaging diagnosis is a complementary examination that cannot in any
case replace the clinical examination and endoscopy. The imaging diagnosis allows the correct
evaluation of the tumor extension thus allowing the establishment of the possibility of performing
a conservative surgical intervention. In this way, the imaging balance sheet is part of the extension
balance sheet of the disease. Imaging examinations are performed, as a rule, in accordance with
the results obtained by performing direct laryngoscopy, specifying to the radiologist the location
of the tumor and the areas of maximum interest, which are to be evaluated according to the location
of the tumor: extension in the subglottis at the level of the anterior and posterior commissure,
invasion paraglottic space and hyotyrepiglottic box, tumoral infiltration of cartilages and
prelaryngeal tissues, tongue base invasion [15-17]. The literature mentions that the Digital
Radiography method is still used, which is simple to perform, does not require expensive
equipment and is more accessible to medical institutions and patients [18]. Although DR does not
allow for a series of sectioned images, only a frontal, lateral image and a linear tomogram, still
modern systems with digital technologies, with which simple radiological devices are completed,
allow obtaining quite important radiological information for determining the presence of
pathology in the larynx and the characteristic of some particularities of the tumor formations.
These limitations of the DR are compensated by the CT examination, which allows the evaluation
of the tumor extension and the assessment of the possibility of local and regional surgical resection
of the invaded ganglia. The progress of digital technologies has allowed the development of new
radiological diagnostic methods such as Tomosynthesis (TS), which are based on the scanning of
anatomical structures with the performance of multiple sections with a step of 1-3 mm and the
possibility of performing the reconstruction of the obtained images, as well as an irradiation at
minimum doses below 3mSv [19-26]. Thus, from an economic point of view, Tomosynthesis has
significant advantages with the reduction of the number of patients for CT, MRI or SPECT-CT
nuclear scans. Tomosynthesis presents advantages over DR in the following applications: chest
imaging, mammography, orthopedics-traumatology, brachytherapy, dental imaging, nephrology,
pediatrics, etc. [15, 16]. It can also be used for dynamic evaluation and assessment of treatment
response [27].

2. CHARACTERISTICS OF THE OBSERVATION MATERIAL AND RESEARCH
METHODS

General characteristic of radiological examination material. The study represents a
structural and prospective analysis of the results of the examination of patients with laryngeal
cancer by different radiological methods, investigated and treated within the Public Health
Institution Oncological Institute of the Republic of Moldova during the years 2015 - 2020.

Research inclusion criteria: The study includes prospective material.

7



=

Patients primarily diagnosed with laryngeal cancer and confirmed histologically.

Persons over the age of 18.

3. Patients who have no contraindications for performing the aforementioned investigations,
such as pregnancy, breastfeeding, cachexia, serious condition, metal prostheses, peace-
maker, fear of closed spaces.

4. Patients who signed the informed consent to participate in the study.

Exclusion criteria from the research:
1. Suspect patients for laryngeal cancer without morphological confirmation.
2. Patients under the age of 18.
3. Pregnant and lactating women, patients in serious condition, cachexia, with metal
prostheses, peace-maker, fear of closed spaces.
4. Patients who did not sign the informed consent for examination and participation in the
study.

N

During the years 2015 - 2019, 1675 patients were examined by radiological methods within
the PHMI Oncological Institute of the Republic of Moldova. From the total investigated patients,
the diagnosis of laryngeal cancer was confirmed in 253 patients, who were included in this study
(Table 2.1). All patients were investigated by Digital Radiography and Tomosynthesis. Computed
Tomography was performed on 41 patients who signed the informed consent for this examination.

Table 2.1. The number of patients with laryngeal cancer confirmed histologically and
investigated by DR, TS, CT included in the study (n = 253).

Examination vears Total p_atients
method 2015 2016 2017 2018 2019 investigated
(DR+TS+CT)
Radiography 3 40 71 115 24 253
Tomosynthesis 3 40 71 115 24 253
CT 3 7 10 11 10 41 (of 253)
Total investigations (DR+TS+CT) 547

Table 2.2. Characteristics of the age of the patients included in the study (%o).
Patients 40-50years 51 —-60years 61 —70years 71—80years
DR + TS (n=253) 15(5,92%) 77 (30,43%) 132 (52,17%) 29 (11,46%)
DR+TS+CT (n=41) 5 (12,19%) 16 (39,02%) 18 (43,90%) 2 (4,87%)

Table 2.3. Characteristics of disease stages in patients included in the study (n= 253)

Stage | Stage |1 Stage 111 Stage IV
T1INOMO T2NOMO / T2N1-2MO T3-4N0-3MO TXNxM1
15 (5,92%) 68 (26,87%) 136 (53,75%) 34 (13,43%)

In the study group, male patients predominated - 250 (98.81%), women being only 3 (1.18%).
The characteristic of the age of the patients included in the study is presented in Table 2.2, and of
the stage of laryngeal cancer at the time of diagnosis - in Table 2.3.

Statistical analysis procedures. The statistical data were processed with the help of IMB/PC,
using the statistical processing software "Statistical Package for the Social Sciences" SPSS 17 for
Windows 10.0.5 (SPSS, Chicago; IL, USA) and "GraphPad PRISM 5.0 for Windows 5.0
(GraphPad Software, Inc.). Comparative statistical methods were applied for the comparative
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evaluation of the imaging parameters obtained by TS versus CT and DR versus CT. A series of
parameters were also calculated which included the concordance correlation coefficient (pc), the
correlation coefficient p reflecting the precision (Pearson correlation coefficient - p [precision])
and the correction factor Cb reflecting the accuracy (Bias correction factor - Cb [accuracy]) [28].
The results were also confirmed by the linear regression plots of the values obtained by TS versus
CT (the reference method) and those obtained by DR versus CT and which is a statistical modeling
tool used to determine a pattern of the links that are established between pairs of numerical data,
in our case obtained by various imaging methods [29]. Another statistical method that has been
used is the "Mountain plot" diagram, which is based on the calculation of a percentile for each
ranking difference between a new method and the reference method [30]. The method allows the
evaluation of data obtained by new diagnostic methods compared to a reference method and
provides relevant information about the distribution of differences between methods [30]. The
statistical processing program MedCalc, version 20.106 was used to calculate the concordance
coefficients, obtain the linear regression diagrams and the "Mountain plot™ type diagram [31].

3. OWN RESULTS AND SYNTHESIS OF DATA OBTAINED

The data obtained by Digital Radiography, Computer Tomography and Tomosynthesis in
patients with laryngeal cancer in the study are shown in Table 3.1, Table 3.2 and Table 3.3
respectively. Thus, through the Digital Radiography method cancer was diagnosed based on the
presence of the tumor in 54.94% (CI 48.58-61.18%) cases, by the unilateral thickening of the
ligament apparatus - in 54.42% (CI 58.19- 70.32%) cases, in 57.31% (CI 50.96-63.49%) cases the
Morgagni ventricle was leveled and in 44.26% (CI 38.05-50.62%) cases it was observed leveling
the subligamentous space (Table 3.1).

Table 3.1. The number of cases, detected symptoms and their frequency in patients with
laryngeal cancer investigated by the Digital Radiography method

Radiological symptoms determined in Number of 95%
-~ . : 100% )
laryngeal cancer by the Digital Radiography patients confidence
n-253 X
method (n-253) interval

The presence of volume formation 139 54,94% 48,58 - 61,18%
Unilateral thickening of the ligament apparatus 163 64,42% 58,19 — 70,32%
Bilateral thickening of the ligament apparatus 42 16,6% 12,23 - 21,77%
Arytenoid thickening 5 1,97% 0,65 — 4,55%
Morgagni ventricle leveling 145 57,31% 50,96 — 63,49%
Incomplete closure of the ligament apparatus 130 51,38% 45,04 —57,69%
Leveling of the subligamentous space 112 44,26% 38,05 —50,62%
Dilation of the prechondral space 72 28,45% 22,98 — 34,45%
Cartilage damage 48 19,87% 14,33 —24,36%
Unilateral piriform sinus involvement 102 40,31% 34,22 - 46,64%
Bilateral piriform sinus involvement 19 7,50% 4,58 —11,48%

Table 3.2. Characteristic of the frequency of radiological signs in the CT examination in
patients examined with cancer of the larynx.

Radiological symptoms in case of

CT Percentage 95% confidence

examination by the Computer Tomography (n=41) (%) interval
method
The presence of volume formation 41 100,0 91,40 - 100,00
Unilateral thickening of the ligament apparatus 35 85,36 70,83 -94,43
Bilateral thickening of the ligament apparatus 6 14,63 05,57 — 29,17
Arytenoid thickening 6 14,63 05,57 — 29,17




Morgagni ventricle leveling 33 80,48 65,13 -91,18

Incomplete closure of the ligament apparatus 35 85,36 70,83 —94,43
Leveling of the subligamentous space 25 60,97 44,50 — 75,80
Dilation of the prechondral space 9 21,95 10,56 — 37,61
Cartilage damage 12 29,26 16,13 — 45,54
Unilateral piriform sinus involvement 27 65,85 49,41 — 79,92
Bilateral piriform sinus involvement 6 14,63 05,57 - 29,17

By Computer Tomography, according to the data presented in Table 3.2, the most common
imaging signs, based on which the diagnosis of laryngeal cancer was determined, were: the
presence of the tumor (exophytes or endophytes) in 100% (Cl 91.40-100.00) cases, unilateral
thickening of the ligamentous apparatus as well as incomplete closure of the ligamentous apparatus
in 85.36% (CI 70.83-94.43%), leveling of the Morgagni ventricle in 80.48% (CI 65.13-91.18 %)
cases, unilateral damage to the piriform sinus in 65.85% (CI 49.41-79.92%) cases and leveling of
the subligamentous space in 60.97% (CI 44.50-75.80%) cases.

The results obtained by the Tomosynthesis method are presented in Table 3.3. The most
frequent symptoms detected during the examination of patients with laryngeal cancer (with a
frequency greater than 70%) were the following: the presence of volume formation - 100% (CI
98.55-100.00%), unilateral thickening of the ligament apparatus 81.02% (CI 75.64-85.67),
leveling of the Morgagni ventricle — 73.12% (Cl 67.21-78.48), incomplete closure of the ligament
apparatus — 71.54% (CI 65.55- 77.02) (Figure 3.8).

Table 3.3. The frequency of radiological symptoms of laryngeal cancer when examined

by the Tomosynthesis method (n- 253, 100%).

Radiological symptoms in case of TS % 95% confidence
examination by the Tomosynthesis method (n-253) interval
The presence of volume formation 253 100,0 98,55 -100,00
Unilateral thickening of the ligament apparatus 205 81,02 75,64 — 85,67
Bilateral thickening of the ligament apparatus 48 18,97 14,33 — 24,36
Arytenoid thickening 12 4,74 2,47 -8,14
Morgagni ventricle leveling 185 73,12 67,21 — 78,48
Incomplete closure of the ligament apparatus 181 71,54 65,55 - 77,02
Leveling of the subligamentous space 87 34,38 28,55 — 40,59
Dilation of the prechondral space 22 8,69 553-12,87
Cartilage damage 82 32,41 26,68 — 38,56
Unilateral piriform sinus involvement 108 42,68 36,51 —49,04
Bilateral piriform sinus involvement 24 9,48 6,17 - 13,79

Comparative analysis of the results of laryngeal cancer diagnosis through the methods
of Digital Radiography, Computer Tomography and Tomosynthesis.

The progress of medical technologies has led to the emergence of new diagnostic methods
with possibilities comparable to Computer Tomography, but with a much simpler, less expensive
apparatus and low radiation dose, which makes them more available to patients, including those
with cervical metal implants. Here are presented the data obtained in our study by implementing
the Tomosynthesis method in the diagnosis of laryngeal cancer in comparison with the Digital
Radiography and Computer Tomography method.
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Table 3.4. Comparative analysis of the frequency of the manifestation of radiological signs
when examined by the DR, CT and TS methods (%0).

Radiological signs DR DR cT T TS TS
gleatsig (n=41) (%) (n=41) (%) (n=41) (%)
The presence of volume formation 26 63,41 41 100 39 95,12
Unilateral thickening of the ligament
apparatus 20 48,7 35 85,36 32 78,04
Bilateral thickening of the ligament 3 7.31 6 14,63 5 12.19
apparatus
Arytenoid thickening 1 2,43 6 14,63 3 7,31
Morgagni ventricle leveling 17 41,46 33 80,48 30 73,17
Incomplete closure of the ligament 13 31,70 35 85,36 30 78,04
apparatus
Leveling of the subligamentous space 14 34,14 25 60,97 21 51,21
Dilation of the prechondral space 8 19,51 9 21,95 9 21,95
Cartilage damage 8 19,51 12 29,26 13 31,70
Unilateral piriform sinus involvement 13 31,70 27 65,85 22 53,65
Bilateral piriform sinus involvement 2 4,88 6 14,63 5 12,19
120.00%
100.00%
100.00% 95.12%
85.36% 0 85.36%
78.04%  80.48% 78.04%
80.00% 3.17%
63.41% 65.85%
0, [+ ()
60.00% 48.70% 83.65%
41.46%
40.00% 31.70% 31.70%
20.00%
0.00%
The presence of  Unilat. thick. of Ventric. level. Incompl. close of  Affect. unilat.

vol. form.

the lig. appar.

Morgagni

EDR OCT EHTS

the lig. appar.

pyriform sinus

Figure 3.1. Comparative presentation of the basic radiological signs in the diagnosis of
laryngeal cancer in patients investigated by 3 methods: Digital Radiography, Computer
Tomography and Tomosynthesis (%)
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Unilat. thick. of  Ventric. level.  Incompl. close of  Affect. unilat. The presence of
the lig. appar. Morgagni the lig. appar. pyriform sinus tum. form.

Figure 3.2. Comparative analysis of radiological symptoms characteristic of laryngeal
cancer when examined by CT and TS methods (%0)

For a comparative statistical analysis of the results obtained by the 3 radiological examination
methods, 41 patients were selected for each study group according to the statistical calculations
and the study inclusion criteria. The data presented in Table 3.4 and Figure 3.1 clearly demonstrate
the limited possibilities in the diagnosis of laryngeal cancer of the Digital Radiography method
compared to Computer Tomography and confirm the superiority of the CT examination. However,
the results obtained by Tomosynthesis are very close to those obtained by Computer Tomography
(Figure 3.2, Table 3.5).

If for DR the detection of laryngeal cancer symptoms were comparatively rare and did not
exceed 63.41% at most, the comparative analysis of the results obtained in the case of examination
by CT or TS demonstrates the diagnostic possibilities of these much more advanced methods,
being even comparable by level. For example, the unilateral thickening of the ligamentous
apparatus, caused by the severity of the tumor process, in the CT examination constituted 85.36%
(C1 70.83-94.43%) and in TS - 78.05% (CI 62.39-89 .44%); leveling of the Morgagni sinus — CT
80.48% (CI 65.13-91.18%) versus TS 73.17% (Cl 57.06-85.78%); incomplete closure of the
ligament apparatus at CT — 85.36% ( ClI 70.83-94.43%) versus TS — 78.04% (Cl 62.39-89.44%)
(Figure 3.2, Table 3.5).

Table 3.5. Comparative evaluation of imaging parameters obtained by TOMOSYNTHESIS
versus Computer Tomography

. . i Concordance Correlation Correction
Radiological Signs . L factor Cp /
coefficient  coefficient p
accuracy
The presence of volume formation 0,6555 0,6982 0,9388
Unilateral thickening of the ligament apparatus 0,8453 0,8556 0,9880
Bilateral thickening of the ligament apparatus 0,8951 0,9001 0,9945
Arytenoid thickening 0,6306 0,6786 0,9293
Morgagni ventricle leveling 0,7960 0,8131 0,9790
Incomplete closure of the ligament apparatus 0,7574 0,7807 0,9701
Leveling of the subligamentous space 0,8038 0,8198 0,9806
Dilation of the prechondral space 1,0000 1,0000 1,0000
Cartilage damage 0,9425 0,9441 0,9983
Unilateral piriform sinus involvement 0,7503 0,7748 0,9683
Bilateral piriform sinus involvement 0,8951 0,9001 0,9945
Average value £ 0,8156 + 0,8332 + 0,9765 +
standard deviation 0,1147 0,0992 0,0236
Median 0,8038 0,8198 0,9806
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The determination of the concordance coefficient of the imaging parameters obtained by
Tomosynthesis and Computer Tomography is shown in Table 3.5. It is known that the concordance
coefficient pc is the product of the correlation coefficient p reflecting precision and the correction
factor Cy, reflecting accuracy [28], i.e.

pc=p x Cp[28]

Thus, the concordance correlation coefficient reflects the degree of agreement between two
methods or evaluations and can take values between 0 and 1, being a non-directional coefficient.
Values close to 0 indicate no agreement, while values close to 1 show perfect agreement [28].

In this study, the comparative evaluation of imaging parameters obtained by Tomosynthesis
versus Computer Tomography (which is considered the gold standard) revealed a concordance
coefficient between 0.6306 and 1.0 for various parameters with a mean value of 0.8156 + 0,1147
(Table 3.7). The Pearson correlation coefficient ranged from 0.6786 to 1.0 for various parameters
with a mean value of 0.8332 + 0.0992, and the Cy correction factor reflecting accuracy ranged
from 0.9293 to 1.0 for various parameters with an average value of 0.9765 £ 0.0236 (Table 3.5).
The obtained data reflect a high concordance of the results obtained by Tomosynthesis and
Computer Tomography.

On the contrary, the comparative evaluation of the imaging parameters obtained by Digital
Radiography versus Computer Tomography revealed a concordance coefficient between 0.0831
and 0.9259 for various parameters with an average value of 0.4317 + 0.2548 (Table 3.6). The
Pearson correlation coefficient varied between 0.2082 and 1.0 for various parameters with an
average value 0of 0.5196 + 0.2114, and the Cy, correction factor reflecting accuracy varied between
0.399 and 0.9972 for various parameters with a value average of 0.7660 + 0.1855 (Table 3.6). The
obtained data reflect a much weaker concordance of the results obtained by Digital Radiography
compared to those obtained by Tomosynthesis (table 3.5 and 3.6).

Table 3.6. Comparative evaluation of imaging parameters obtained by DIGITAL
RADIOGRAPHY versus Computer Tomography

Concordance Correlation Correction

Radiological Signs coefficient coefficient p  factor Cb/

accuracy
The presence of volume formation 0,0831 0,2082 0,3990
Unilateral thickening of the ligament apparatus 0,3279 0,4428 0,7404
Bilateral thickening of the ligament apparatus 0,6306 0,6786 0,9293
Arytenoid thickening 0,2545 0,3819 0,6666
Morgagni ventricle leveling 0,2931 0,4144 0,7073
Incomplete closure of the ligament apparatus 0,1474 0,2821 0,5226
Leveling of the subligamentous space 0,4983 0,5761 0,8651
Dilation of the prechondral space 0,9259 0,9284 0,9972
Cartilage damage 0,7389 0,7654 0,9653
Unilateral piriform sinus involvement 0,3881 0,4907 0,7909
Bilateral piriform sinus involvement 0,4605 0,5469 0,8420

Average value + 0,5196 + 0,7660 +
standard deviation 04317202548 (5114 0,1855
Median 0,3881 0,4907 0,7909
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Figure 3.3. Linear regression diagrams of the data obtained by Tomosynthesis versus
Computed Tomography (A) and those obtained by Digital Radiography versus Computed
Tomography (B).

The results are also confirmed by the linear regression diagrams of the values obtained by
Tomosynthesis versus Computer Tomography (figure 3.3 A) and those obtained by Digital
Radiography versus Computer Tomography (figure 3.3 B). As we know, regression analysis is a
statistical modeling tool used to determine a model of the links that are established between pairs
of numerical data, in our case obtained by various imaging modalities [29]. It is observed that the
dispersion diagram of the values obtained by Tomosynthesis versus Computer Tomography
(figure 3.3 A) is more compact compared to the values obtained by Digital Radiography (figure
3.3 B), demonstrating a stronger correlation of the data obtained by Tomosynthesis with a
correlation coefficient r = 0.993 (p < 0.0001).

Another statistical method that is increasingly used to evaluate the data obtained by new diagnostic
methods compared to a reference method is the "Mountain plot™ diagram, which is based on the
calculation of a percentile for each ranking difference between a new method and the method of
reference [30]. The method provides relevant information about the distribution of differences
between methods. Thus, if the results of two tests are identical, the plot will be centered around
zero. Conversely, long tails in the plot with significant deviations from zero reflect large
differences between methods [30].

The data obtained in this study through Digital Radiography and Tomosynthesis compared to
Computer Tomography (the reference method) are shown in the form of a "Mountain plot"
diagram in Figure 3.4. It is observed that the curve of the data obtained by Tomosynthesis is
centered much closer to zero, having a narrow, relatively symmetrical shape, with small deviations
of the values between -1 and 5. On the contrary, the curve of the data obtained by Digital
Radiography is much deviated to the right against the zero figure, with significant variations of the
values between 1 and 22. The diagram clearly demonstrates a very high concordance of the data
obtained by Tomosynthesis and Computed Tomography (the standard method), a much higher
concordance compared to the data obtained by Digital Radiography.

14



o
o

|
]

—C Radiography
== Tomosynthesi

-
-
-
]

-

1
40 |- 'f,ﬁ Q
l' :
H 1
- h 1
I 1
{4
=
30 |- ' i
H 1
1 |}
H 1
5 H i
17 H I
2 o 0
+— N l‘
S 20} L \
o ']
o / \
o . ! 3
\
o 3
10 — .r‘ “‘
l’ \
1 1
I 1
- 0 4
0N 1 | | 1 1 |
5 0 5 10 15 20 25

The difference with Computer Tomography (CT)

Figure 3.4. ""Mountain plot™ type diagram of the data obtained by Digital Radiography and
Tomosynthesis compared to the reference method (Computerized Tomography). The curve
of the data obtained by Tomosynthesis is centered much closer to zero, having a narrow,
relatively symmetrical shape, with small deviations of the values between -1 and 5,
demonstrating a very high agreement with the reference method.

According to the data presented in the results of the statistical tests performed, the diagnostic
possibilities of Tomosynthesis compared to the CT method are quite impressive, the difference in
the diagnostic effectiveness of Tomosynthesis versus the CT examination is quite small and does
not exceed 10%. This is due to the sophisticated digital technology based on Tomosynthesis,
namely, performing a series of sections with a step of 1-3mm at different depths of the larynx. If
we also take into consideration the following moments: that the apparatus for Tomosynthesis is
much cheaper, requires room and operating conditions with much simpler and lower cost, and a
radioactive load below 3mSv - Tomosynthesis, compared to CT, can be recommended as a method
of first line in the radiological examination of patients with laryngeal cancer [32]. The equipment
required for Tomosynthesis is simple to install and operate, the cost compared to CT is much
lower, which makes it accessible to any hospital and, as a radiological examination method, more
accessible to patients as well. Of course, the CT method is more informative and, if necessary, to
determine some particularities of the tumor process, in certain cases, the additional examination
by Computer Tomography is also necessary. However, the results obtained during the TS
examination were sufficiently informative for treatment in most cases, which is very important
considering that, at the moment, the PHMI Oncological Institute does not have a Computerized
Tomograph.

The analysis of the results of the 3 radiological imaging diagnostic methods (DR, CT, TS)
demonstrates the priority of new technologies over Digital Radiography, and the difference in
diagnostic possibilities between CT and TS does not exceed 10%, according to our data and makes
them comparable according to the results.
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The laryngeal cancer diagnostic method with Tomosynthesis allows for a more detailed
visualization of the structures of the larynx and tumor formations thanks to digital technology,
which allows a series of sections of the investigated organ to be made, with a step of 1-3 mm with
the digital processing of the obtained images and their reconstruction, which ensures a more
precise and qualitative diagnosis. The Tomosynthesis principle is based on the dynamic
performance of a series of sections, radiological images of the anatomical structures of the larynx
at different angles to the examined surface. During the procedure of scanning the larynx using the
Tomosynthesis method, the device moves on a curved axis with respect to the larynx, which in the
standard position is on a linear axis, which can lead to the overlapping of the anatomical elements
of the larynx and obtaining low-quality, "wiped" images as well when performing radiological
sections in dynamics, with phonation, involuntary movements appear. This may require repeating
the radiological investigation, which leads to an increase in the radiation burden for the patient. In
order to avoid these situations, it was proposed to change the method of examining the larynx
through the Tomosynthesis method (a method that was patented by Patent No. 1488) by fixing the
larynx in a curved position, in the form of an arc, thus in this position the direction of the X-rays
is positioned perpendicular to the path of the axis of the larynx, but also the limitation of
involuntary movements by fixation, which allows reducing the risk of obtaining unclear images,
increases the clarity of the image and reduces the need to repeat the investigation and repeated
irradiation.

Based on the results obtained in the study, the "X-ray diagnosis algorithm of laryngeal cancer
using Multisectional Digital Tomography (Tomosynthesis)” presented in Figure 3.5 was
developed, for which the Copyright Registration Certificate Series O No. 6642 of 21.08.2020.

Establishing and confirming the diagnosis of laryngeal cancer requires several actions. As
presented in the Algorithm elaborated by us based on our own results, when addressing the patient
with suspicion of laryngeal cancer, in the first instance a clinical examination is performed, which,
unfortunately, in most cases does not allow to clearly visualize the character of spread of the tumor
process. Fibrolaringoscopy (FLS), as the next stage of investigation, allows visualization of the
affected region of the larynx, visual confirmation of the possible tumoral, proliferative or
inflammatory process. The main advantage of FLS is the possibility of tissue collection (biopsy),
which allows confirmation of the presence of cancer, if the biopsy is successful.

The radiological imaging examination of the larynx, under these conditions, acquires a
significant importance for the diagnosis of laryngeal cancer. According to the elaborated
Algorithm, at the first stage of the radiological examination, Tomosynthesis is proposed, which
can be compared, to a large extent, with the diagnostic possibilities of the CT method, and in
complicated cases for diagnosis, especially locally advanced ones, double investigation was
necessary, through TS and CT, for the development of an optimal treatment strategy. At the last
stage, according to the Algorithm, based on the results of the endoscopic, imaging and
morphological examinations, the justified treatment is carried out: surgical, chemotherapy or
radiotherapy.
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Figure 3.5. The diagnostic algorithm in case of suspected laryngeal cancer

Limitations of the study:

The last two decades have been associated with great progress in the field of radiology and
medical imaging, both through the modernization of existing imaging investigation methods and
the introduction into practice of new diagnostic modalities and techniques that offer new
perspectives and diagnostic possibilities. One such modern imaging modality is Tomosynthesis,
which allows obtaining high-quality volumetric images at a significantly lower radiation dose
compared to Computer Tomography, the dose being close to that received during a Digital
Radiography. Due to the fact that patients with oncological diseases require repeated radiological
investigations with rather high cumulative radiation doses, Tomosynthesis was introduced for the
first time in oncological medical practice in the Republic of Moldova within the PHMI DCC
Oncological Institute, a fact that allowed the present study to be carried out.

At the time of the start of the study, there were no data in the specialized literature regarding
the usefulness of Tomosynthesis in the diagnosis of patients with laryngeal cancer. Being the first
study in the field, it is also associated with a number of limitations. Since there were no data or
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recommendations in the field, the number of patients subjected to the 3 investigations was limited
due to ethical considerations and the regulations in force regarding the use of investigations
associated with ionizing radiation. Thus, the performance of each investigation required both the
patient's agreement with the signing of the informed consent, as well as the referral for the
respective investigation by the attending physician. The total number of 41 patients who underwent
all 3 investigations allowed a detailed comparative analysis of the parameters obtained by each
method, demonstrating the usefulness of Tomosynthesis in the diagnosis of laryngeal cancer and
its clear superiority compared to Digital Radiography. Under these conditions, Computed
Tomography is reserved for clarifying the diagnosis or extension of the tumor process when the
establishment of the therapeutic strategy remains uncertain or requires additional data. The
definition of these indications, however, requires new studies in the field with the inclusion of
larger groups of patients with various stages of the tumor process.

It should also be noted that in this study a comparative evaluation of the performance of
radiological investigations (using ionizing radiation) in the diagnosis of laryngeal cancer was
carried out, therefore some imaging investigations such as Ultrasonography (USG) and Magnetic
Resonance Imaging ( MRI) not associated with ionizing radiation were not included in the study.

Taking into account the low radiation dose of Tomosynthesis (close to that of Digital
Radiography), as well as the fact that in the Republic of Moldova about 80-85% of patients are
diagnosed in advanced stages (stage Il - 1V) of laryngeal cancer, Tomosynthesis it can also be
useful in screening people from high-risk groups. In this PhD thesis, however, Tomosynthesis was
not used as a screening method, and the implementation of a laryngeal cancer screening program
using Tomosynthesis is a separate topic and will also require new studies in the field.

Another imaging modality that is increasingly used in recent years to evaluate and stage
patients with oncological conditions, including laryngeal cancer, is Positron Emission
Tomography (PET) in combination with Computer Tomography (CT), which is also called and
hybrid PET/CT investigation. Currently, the PET/CT investigation can be performed within the
PHMI Republican Clinical Hospital "Timofei Mosneaga", as well as within the Medpark
International Hospital. At the time of initiation of this study, however, PET/CT investigation was
not yet available in the Republic of Moldova, therefore the modality was not included in the study.

GENERAL CONCLUSIONS

1. Tomosynthesis represents a modern diagnostic method with an irradiation dose close to that
of Digital Radiography, but with high-quality sectional images and informativeness close to
those of CT, a fact demonstrated in this study. Thus, Digital Radiography, Tomosynthesis and
CT are relevant for the presence of volume formation in 63.41% vs 95.12% vs 100% patients,
unilateral thickening of the ligamentous apparatus in 48.7% vs. 78.04% vs. 85.36% patients,
incomplete closure of the ligament apparatus in - 31.70% vs. 78.04% vs. 85.36% patients,
leveling of the subligamentous space at 34.14% vs. 51.21% vs. 60.97% patients.

2. The comparative evaluation of the imaging parameters obtained by Tomosynthesis versus CT
versus Digital Radiography revealed the concordance coefficient and Pearson correlation
coefficient with a high concordance of the results obtained by Tomosynthesis and CT,
contrary to the results obtained by Digital Radiography which were associated with a much
weaker agreement. The results were also confirmed by the graphic analysis of the results
obtained by Digital Radiography and Tomosynthesis compared to the reference method (CT),
including linear regression diagrams and "Mountain plot" type diagrams.

3. The study also allowed the improvement of the Tomosynthesis examination technique of
patients with laryngeal cancer by fixing the head with the anterior position of the larynx
(Patent no. 1488), a fact that contributed to obtaining images of a clearly superior quality by
limiting movements involuntarily and the overlapping of anatomical structures.

4. The results of the study demonstrated that Tomosynthesis represents a valuable method in the
evaluation of patients with laryngeal cancer, the difference in the data provided compared to
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the CT examination being quite small (not exceeding 10% in most radiological signs
examined). Considering the lower cost and the lower radiation dose (below 3mSv) compared
to the CT examination, Tomosynthesis can be recommended as a first-line method in the X-
ray examination of patients with laryngeal cancer. An algorithm for imaging diagnosis of
patients with laryngeal cancer with the inclusion of Tomosynthesis examination was
developed for this purpose.

. Computed Tomography, however, remains the most informative method and can be indicated
when necessary, to determine some particularities of the tumor process, especially in locally
advanced cases when the establishment of a therapeutic strategy remains uncertain and
requires obtaining new, more detailed data.

PRACTICAL RECOMMENDATIONS

. The Tomosynthesis method is currently used more widely in the diagnosis of the pathology
of the mammary glands, the bone system, lungs, pediatrics, etc. The results obtained in the
study demonstrated the effectiveness of Tomosynthesis in examining the pathology of the
larynx and is recommended for implementation in medical institutions that have an imaging
diagnostic department.

. Tomosynthesis is a first-line method in the radiological examination of patients with laryngeal
cancer and needs to be used according to the algorithm for imaging diagnosis of patients with
laryngeal cancer elaborated in the framework of this study.

. Tomosynthesis is based on the same principle as CT - performing imaging sections with a step
of 1-3mm, with a radioactive load below 3mSv and digital reconstruction of the obtained
images. This reduces the need to re-examine patients with more expensive and less accessible
methods such as CT or MRI. However, they can be indicated when necessary, especially when
the establishment of a therapeutic strategy remains uncertain and requires the acquisition of
new, more detailed data.

. Taking into account the reduced radiation dose of Tomosynthesis (close to that of Digital
Radiography), as well as the fact that in the Republic of Moldova about 80-85% of patients
are diagnosed in advanced stages (stage 11l - 1V) of laryngeal cancer , Tomosynthesis may
also be useful in screening individuals from high-risk groups. However, the implementation
of a laryngeal cancer screening program using Tomosynthesis will require new studies in the
field.
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ADNOTARE
Jovmir-Popa Dorina
“Consideratii contemporane asupra diagnosticului rentghenologic a cancerului de laringe”
Teza de doctor 1n stiinte medicale
Chisinau, 2024

Structura tezei: introducere, 3 capitole, concluzii generale, recomandari practice, bibliografie 218
titluri, 109 pagini text cu lucru stiintific, figuri 42, tabele 12, lucrari publicate 21.

Cuvinte cheie: cancer laringe, diagnostic radiologic, Tomosinteza.
Domeniul de studiu: Radiologie si imagistica medicala

Scopul studiului: determinarea performantei si rolului Tomosintezei digitale in evaluarea
pacientilor cu cancer de laringe, precum si necesitatea includerii acesteia in algoritmul de
diagnostic imagistic al cancerului de laringe.

Obiectivele studiului:

1. Evaluarea utilitdtii datelor obtinute prin Tomosinteza digitald la pacientii cu cancer de
laringe si valoarea diagnostica a acestora.

2. Evaluarea comparativa a parametrilor imagistici obtinuti prin Tomosinteza, Radiografie

Digitala si Tomografie Computerizatd la pacientii cu cancer de laringe si procesarea

statisticd a acestora.

Perfectarea tehnicii de examinare prin Tomosinteza la pacientii cu cancer de laringe.

Elaborarea unui algoritm de diagnostic imagistic al pacientilor cu cancer de laringe cu

includerea examenului prin Tomosinteza. Definirea rolului Tomosintezei si

Tomografiei Computerizate in algoritmul de diagnostic imagistic al pacientilor cu

cancer de laringe.

B w

Noutatea si originalitatea stiintifica: pentru prima data a fost implementata si apreciata metoda
Tomosintezei in diagnosticul cancerului de laringe.

pacientilor cu cancer de laringe prin metoda radiologica, bazatd pe tehnologii digitale noli,
Tomosinteza. A fost demonstrat cd metoda Tomosintezei este net superioard, comparativ cu
Radiografia Digitala, in diagnosticul cancerului de laringe, sirezultatele obtinute prin Tomosinteza
sunt comparabile, in mare masura, cu cele obtinute prin Tomografia Computerizata.

Semnificatia teoretica: rezultatele obtinute au demonstrat necesitatea dezvoltarii metodelor noi
de diagnostic radiologic, bazate pe tehnologii digitale noi, care permit determinarea mai exacta a
caracterului patologiei examinate prin imagini sectionate si reconstructia lor, folosind o doza de
iradiere mai mica pentru pacient.

Valoarea aplicativa a lucrarii: a fost eleborat Algoritmul de diagnostic radiologic a cancerului
de laringe n baza metodei Tomosintezei, metoda care poate fi implementata, din punct de vedere
economic si tehnic, in institutii medicale periferice pentru depistarea precoce a cancerului de
laringe prin screening radiologic, deoarece la moment stadiile I111-1V de cancer laringian constitue
80- 85%.

Implementarea rezultatelor stiintifice: in baza rezultatelor studiului a fost elaborat si publicat
Algoritmul de diagnostic radiologic a cancerului de laringe, recomandat si pentru screening-ul
cancerului de laringe in grupele de risc. A fost modificata si brevetatda procedura efectuarii
Tomosintezei in examinarea laringelui.
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ANNOTATION
Jovmir-Popa Dorina
”Contemporary considerations on the radiological diagnosis of laryngeal cancer”
Doctoral thesis in medical sciences
Chisinau, 2024

Thesis structure: introduction, 3 chapters, general conclusions, practical recommendations,
bibliography 218 titles, 109 pages of scientific text, 42 figures, 12 tables, 21 published works.

Keywords: laryngeal cancer, X-ray diagnosis, Tomosynthesis.
Field of study: radiology and medical imaging

Aim of the study: determining the performance and role of digital Tomosynthesis in the
evaluation of patients with laryngeal cancer, as well as the suitability for including the technique
in the imaging diagnostic algorithm of laryngeal cancer.

Objectives of the study:

1. Evaluation of the usefulness of the data obtained by Digital Tomosynthesis in patients
with laryngeal cancer and their diagnostic value.

2. Comparative evaluation of imaging parameters obtained by Tomosynthesis, Digital

Radiography and Computerized Tomography in patients with laryngeal cancer and

their statistical processing.

Perfecting the Tomosynthesis examination technique in patients with laryngeal cancer.

4. Development of an algorithm for imaging diagnosis of laryngeal cancer patients with
the inclusion of Tomosynthesis examination. Defining the role of Tomosynthesis and
Computed Tomography in the imaging diagnostic algorithm of patients with laryngeal
cancer.

w

Scientific novelty and originality: for the first time, the method of Tomosynthesis in the diagnosis
of laryngeal cancer was implemented and appreciated.

The scientific problem solved: for the first time, the possibilities of examining patients with
laryngeal cancer by the X-ray method, based on new digital technologies like Tomosynthesis, were
studied. It has been shown that Tomosynthesis is clearly superior to Digital X-ray in the diagnosis
of laryngeal cancer, and the results obtained by Tomosynthesis are largely comparable to those
obtained by Computed Tomography.

Theoretical significance: the results obtained demonstrated the need to develop new methods of
X-ray diagnosis, based on new digital technologies, which allow more accurate determination of
the nature of the pathology examined by sectioned images and their reconstruction, using a lower
iradiation dose for the patient.

The applicative value of the work: an X-ray diagnosis Algorithm of laryngeal cancer diagnosis
was developed based on the method of Tomosynthesis, which can be implemented, from an
economic and technical point of view, in peripheral medical institutions for early detection of
laryngeal cancer by X-ray screening, because at the moment stages Il1-1V of laryngeal cancer
constitute 80-85%.

Implementation of the scientific results: based on the results of the study, the Algorithm for X-
ray diagnosis of laryngeal cancer was developed and published, also recommended for the
screening of laryngeal cancer in risk groups. The procedure for performing Tomosynthesis in the
examination of the larynx has been modified and patented.
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AHHOTALIIUA
Kosmup-Ilona JlopuHa
”CoBpeMeHHbIe NPeACTABJICHHS 0 PEHTIeHOJIOTNYeCKOH JUATHOCTHKE PaKa ropTanmn”

JloxTopckasi quccepTanus o MEIMIIMHCKUM HayKaM
Kummnes, 2024 r.

CTpyKTypa quccepTallMu: BBEJICHHE, 3 TJIaBbl, OOIIME BBIBOBI, IPAKTHUYECKUE PEKOMEHIAIHH,
oubmmorpadus: 218 manmenosanuii, 109 crpanuil HaydHOTO TeKcTa, 42 pucyHka, 12 tabmun, 21
OITyOJIMKOBAaHHBIX PaloT.

KurroueBsble cjoBa: pak ropTaHy, pEHTTEHOAUATHOCTUKA, TOMOCHHTES.
O0JacTb HCC/IeI0BAHMSA: MEIULIMHCKAsE PEHTTE€HOJIOTUs

Henabr uccaenoBanms: omnpenencHue 3dpdexTuBHOCTH M poiu IUppoBoro TomocuHTE3a B
00cJIeTOBaHUY TAIIMEHTOB C PaKOM TOPTAaHHM, a TAK)Ke HEOOXOMMOCTH BKITIOYCHHUS TOMOCHHTE3a
B QJITOPUTM BHU3YAJIM3AIIMOHHON TUArHOCTHKHU Paka TOPTaHMU.

IMenau uccienoBaHus:

1. OueHuTh TNOJE3HOCTh WCIOJB30BAHUSA JAHHBIX TOJYYEHHBIX TpU LUGPOBOM
TomocuHTe3€ y MallMeHTOB C paKOM TOPTAHU U MX IUAarHOCTUYECKOE 3HAYCHHE .

2. CpaBHHUTENBbHAs OIIEHKA TTapamMeTpOB M300paKEHHs TOJTYYEeHHBIX MpH TOMOCHHTE3E,
Hudposyro Pentrenorpaduio nu Komnbiotepuyto ToMmorpadguio mamyeHToB ¢ pakoM
TrOpPTaHM U UX CTaTUCTHUYEcKas 0OpaboTKa.

3. CoBepLIEHCTBOBAaHME METOAMKH HccienoBaHus ToMocCHHTe3a y OOJIBHBIX pakoM
rOpTaHHu.

4. Pa3paboTka YHHMKaJIBHOIO aJrOPUTMa JIydeBOW JMArHOCTUKE IMALUEHTOB C PAKOM
ropraHu, BKIo4as oOcienoBaHue TomocuHTe3oM. OrmpenesieHue poju METOJIOB
TomocunTe3a u Kommnberoteproii Tomorpaduu B aIropuTMe AMArHOCTUKE MAIIUEHTOB C
paKoM rOpTaHu C MOMOIIBIO PEHTI€HOJIOTHYECKUX METOJax.

HoBu3na n Hay4YHasd OPUIHHAJBHOCTDb: BIICPBLIC PCATTM30BAH U OLICHCH MCTO TomocuHTE3a B
JAUArHoCTHUKEC paKa ropTaHu.

Pemlena HayuyHasi 3ajJa4a: BIEpPBbIC HM3Y4Y€Hbl BO3MOXKHOCTH OOCIE€OBaHMs OOJIBHBIX PaKOM
TOPTaHU PEHTTeHOJIOTUYECKUM METOJOM, Ha OCHOBE HOBBIX LH(PPOBBIX TEXHOJIOTHUH,
TomocunTte3a. Ilokazano, uro TomocunTe3 sBHO mnpeBocxoaut I[ludposoit Pentren B
JMArHOCTHKE paka TOPTaHU, a pe3ylbTaThl, MOJIydeHHble Tpu TOMOCHUHTE3€, BO MHOI'OM
COTOCTaBUMBI C pe3yibTaTaMu, oydeHHbIMU ITpu KoMmnbroTepHoit Tomorpadun.

TeopeaneCKaﬂ SHAYMMOCTb: IIOJIYYCHHBIC PE3YJIIbTATHI ITPOJAECMOHCTPHUPOBAIN HeO6XOI[I/IMOCTB
p33pa6OTKI/I HOBBIX MCTOAOB PCHTTCHOAUAIHOCTUKH, OCHOBAHHBIX Ha HOBBIX I_II/I(1)pOBBIX
TCXHOJIOT'HAX, ITO3BOJIAIOIIHNX 0oj1€€ TOYHO OIIPCACIIATL XapPaKTECP PICC.]'ICI[y@MOﬁ [IaToJIOruu I10
CCKIIMOHHBIM I/I306pa)KeHI/I$IM H UX PCKOHCTPYKIHU, HCIOJIb3YS MCHBIIYIO paJUaAllMOHHYIO
Harpys3Ky Ajid IanyeHTa.

IIpukiaaaHoe 3HavyeHue padoThI: ObUT pa3paboTaH AJTOPUTM PEHTTEHOJUATHOCTHKH pPakKa
rOpTaHU Ha OCHOBE MeTo/1a TOMOCHHTE3a, KOTOPBIA MOKET ObITh pealn30BaH ¢ SKOHOMUYECKON
U TEXHUYECKOW TOUEK 3peHHs B MNepudepuiHBIX MEAULMHCKUX YUPEXKACHUSX U1 PAHHETo
BBISIBJIGHUS] paka TOPTaHM METOJIOM PEHTI'€HOJIOTMYECKOI0 CKPUHUHIA, TaK Kak Ha JaHHBIHI
MoMmeHT III-1V cragun paka ropranu cocrasistoT 80-85%.

Bﬂenpelme HAYYHbLIX pE€3yJbTaTOB: 110 pE3yJIbTaTaM UCCIICJOBaHNA pa3pa60TaH u 0Hy6JII/IKOBaH
AJITOpI/ITM PEHTI'CHOJIOT WYECKOM JUarHOCTUKH pakKa TOopTaHHU, peKOMCHI[OBaHHHﬁ TAaKXKC JId
CKpHHHUHI'a paKa TOpTaHW B TPYIIIAX PHUCKA. Meroauka BbeINOJIHEHHUS ToMocuHTE3a npu
HUCCIICAO0OBAaHUU IrOpTaHA MOI[I/I(I)I/II_II/IpOBaHa M 3aIl1aTCHTOBAHA.
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Computer Tomography
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