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CONCEPTUAL FRAMEWORK OF THE RESEARCH

Actuality and importance of the researched problem

Thyroid gland pathology is the most common in the structure of endocrine disorders with an
increasing trend in recent years related to endemic iodine deficiency, lack of mass prophylaxis and
radioactive contamination [1,2].

The nosological entity, which has currently become the cause of multidisciplinary
discussions, represents the thyroid nodule (TN) [3]. The incidence of thyroid nodules increases
annually by 0.1% [4,5]. Literature data record a prevalence of over 50% in the world population,
being estimated that every second person is a carrier of at least one thyroid nodule, and the most
exposed (50 - 90%) to this pathology are women aged 45-50 and over [1,3,6]. In the Republic of
Moldova, the morbidity index in nodular pathologies of the thyroid gland is quantified at values
of 2.7%o for men and 6.7%o for women [1,7,8]. Thyroid nodules (TNs) are detected palpatory in 3
- 7% of cases, in 20 - 70% of cases - by USG, and 50% of cases - at autopsy [9,10].

Solitary or multiple TNs have a clinical variety because they hide a wide range of diseases:
colloid goiter, cysts, hypertrophic form of autoimmune thyroiditis, follicular adenoma and thyroid
carcinomas [11]. Although the rate of thyroid neoplasms is 7 - 15%, the major clinical importance
of thyroid nodules is limited to the exclusion of thyroid carcinoma (TC) regarding the age and sex
of patients, history of radiation exposure, family history, and the presence of other risk factors
[3,11,12,13,14]. Thyroid carcinoma ranks third among the most common malignant neoplasms
affecting women [15,16]. Some Russian authors note that the rate of development of thyroid
carcinoma is about 55% on the background of a multinodular goiter and 30% on the background
of the solitary nodule [17,18]. It is not excluded that benign tumors can generate cancer of the
thyroid gland, an event studied by Arora et al. in a review of 10 years of experience, through which
they noted the malignant transformation of 2% of previously confirmed benign nodules [19].

Beside the malignant potential of thyroid nodules, the compression on neighboring organs
due to the size and number of thyroid nodules is important, including the thyroid dysfunction by
the nodules functional autonomy [3,7,9,12].

The modern diagnosis of thyroid nodules, mainly with the purpose of differentiating
malignant nodules from benign ones, is performed by combining serum tests, imaging, nuclear,
genetic methods, preoperative cytological and intraoperative histological examinations,
systematized according to local experiences and studies in the ATA 2015 Management Guidelines
for adult patients with thyroid nodules and differentiated thyroid cancer; AACE/ACE/AME for
clinical practice of diagnosis and management of thyroid nodules updated in 2016; ACR Thyroid
Imaging Data and Reporting System (TI-RADS): Report of the ACR TI-RADS Committee and
European Thyroid Association Guidelines for stratification of ultrasonographic risk of malignancy
in adults: EU-TIRADS [3,20,21,22]. Over time, the recommendations of these guidelines have led
to controversial data, with the overstated use of diagnostic methods and the provision of
insufficient treatment options in some cases [23].

At the moment, the problem of diagnosis and differential medical-surgical treatment of
patients with thyroid nodules is a difficult task in endocrine surgery, since there is no well-
established, unified, and unanimously accepted algorithm. Despite multiple laboratory
investigations, the diagnosis of thyroid nodules and the type of appropriate treatment for each
individual case remain questionable [24,25].



The aim of the study is to optimize the diagnostic methods in patients with thyroid nodules
for improving surgical care.

Research objectives:

1. Clinical, hormonal, immunological, imaging, pre- and intraoperative morphological
exploration of patients with thyroid nodules and assessment of the correlation between
morphological changes and clinical evolution parameters of thyroid nodules.

2. Estimation of sensitivity and specificity of the diagnostic tests for thyroid nodules.

3. Establishment of indications and contraindications for surgical treatment of patients with
thyroid nodule and selection of the appropriate extent of surgery.

4. Study of the results of surgical treatment at different postoperative terms (1 month, 3
months, 6 months, 12 months, and 24 months) in accordance with individual clinical-
morphological peculiarities.

5. Development of a rational algorithm for diagnosis and treatment of patients with thyroid
nodules.

The research methodology. This study represents a clinical trial that was conducted in a
series of stages, with retro- and prospective analysis, focused on the evaluation of clinical
parameters, results of instrumental diagnostic methods, establishment of optimal treatment and
postoperative outcomes of 124 patients with thyroid nodules. The evaluation of patients with TNs
included standard methods of examination - serological and urine tests, EKG, chest X-ray;
immunological tests — determination of thyroid hormones, TSH, tumor and autoimmune markers;
imaging methods, including nuclear imaging — USG, color Doppler, Sonoelastography,
Scintigraphy; cytological and histological methods. In order as indications for surgical treatment
were estimated, surgery was performed, but the type of thyroidectomy was determined
individually. The duration of postoperative surveillance of patients was 24 months, with a view to
possible complications and recurrences, and postoperative visits were scheduled afterl month
(clinical and hormonal evaluation), 3 months (clinical, hormonal and imaging evaluation), 6
months (clinical, hormonal and imaging evaluation), 12 months (clinical, hormonal and imaging
evaluation) and 24 months (clinical, hormonal and imaging evaluation). The research methods
used in the study included historical, comparison, descriptive, analytical, observational,
biostatistical methods.

The research protocol was approved by the Research Ethics Committee of "Nicolae
Testemitanu" State University of Medicine and Pharmacy (minutes no. 84 from June 7, 2017).

The scientific novelty and originality of the research. For the first time in the Republic of
Moldova was conducted an interdisciplinary clinical, hormonal, immunological, imaging,
morphological pre- and intraoperative study of patients with thyroid nodules, in an effort to
estimate the role of various diagnostic methods in determining the management of the patients
with thyroid nodules.

The first approach in the complex evaluation of patients with thyroid nodules was the
implementation of Dopplerography, sonoelastography and intraoperative frozen section (IFS).

For the first time were assessed the sensitivity and specificity of diagnostic methods of
patients with thyroid nodules: hormonal study, ultrasonography, color Doppler, sonoelastography,
scintigraphy, fine needle aspiration (FNA), intraoperative frozen section.

First time was developed a rational algorithm of diagnosis and differentiated treatment for
patients with solitary and multiple thyroid nodules, based on the research findings and scientific
arguments.



Unique to the field of thyroid nodules research in our country was the study of the results of
surgical treatment of patients in the postoperative period at terms of 1 month, 3 months, 6 months,
12 months and 24 months.

The solved scientific problem in the research is the development of the rational algorithm
of diagnosis and differentiated treatment for patients with solitary and multiple thyroid nodules
based on the informativeness of the evaluation methods of thyroid nodules in various clinical
situations and the selection of optimal thyroidectomy for each case.

Theoretical importance and the applicative value of the research. The results obtained
highlighted the clinical, functional, imaging, cytological, and histological peculiarities of thyroid
nodules and their interrelations, which are relevant in the diagnosis and treatment of these patients.
The diagnostic value of thyroid nodule evaluation methods quantified in the study is essential in
assessing the medical-surgical tactics of patients with thyroid nodules, well as a starting point for
other studies in this field. The interdisciplinary study led to the elaboration of a rational diagnosis
and treatment algorithm for patients with solitary and multiple thyroid nodules, in the absence of
such an algorithm in the existing literature and guidelines. The observation of the postoperative
results of the patients studied over a period of 24 months provides notable data on the evolution
and prognosis of thyroid nodular disease.

The practical importance of the study is given by the implementation of the developed
algorithm and practical recommendations in the diagnostic and curative care of patients with
thyroid nodules managed by family doctors, endocrinologists, radiologists, surgeons and
oncologists.

The scientific-practical results obtained during the study were integrated into the didactic,
scientific and clinical activity of the Department of Surgery no. 5, "Nicolae Testemitanu" State
University of Medicine and Pharmacy. The algorithm of diagnosis and treatment of patients with
thyroid nodules and the use of dopplerography, sonoelastography, intraoperative frozen section in
the evaluation of patients with thyroid nodules were implemented in the General Surgery
Department of Clinical Hospital "Saint Archangel Michael".

Approval of scientific results. The scientific results obtained during the study were
presented, discussed and published in national and international scientific forums: Conference
"Nicolae Anestiadi - eternal name of Bessarabian surgery" (Chisinau, Republic of Moldova, 2016);
The 7th International Congress for students and young doctors MedEspera (Chisinau, Republic of
Moldova, 2018); Annual Scientific Conference of the "Nicolae Testemitanu" State University of
Medicine and Pharmacy (Chisinau, Republic of Moldova, 2018); The XIII Congress of the
Association of Surgeons "Nicolae Anestiadi" and the III Congress of the Society of Endoscopy,
Minimally Invasive Surgery and Ultrasonography "V.M.Gutu" of the Republic of Moldova (with
international participation) (Chisinau, 2019); The 8th International Congress for students and
young doctors MedEspera (Chisinau, Republic of Moldova, 2020); The V National Congress of
Oncology of the Republic of Moldova with international participation "Cancer prevention and
control — a continuous challenge!" (Chisinau, 2020); Congress dedicated to the 75th anniversary
of "Nicolae Testemitanu" State University of Medicine and Pharmacy (Chisinau, Republic of
Moldova, 2020); CONFER 2020. Conferences of the Regional Institute of Oncology Iasi (lasi,
Romania, 2020); Meeting of the Association of Surgeons "Nicolae Anestiadi" of the Republic of
Moldova (Chisinau, 2021); Annual Scientific Conference "Research in Biomedicine and Health:
Quality, Excellence and Performance" (Chisinau, Republic of Moldova, 2021); Southeastern
European Club of Endocrine and Breast Tumors (SECEBT) (lasi, Romania, 2022); The 9th
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International Congress for students and young doctors MedEspera (Chisinau, Republic of
Moldova, 2022); National Congress of Surgery (Sinaia, Romania, 2022); Annual Scientific
Conference "Research in Biomedicine and Health: Quality, Excellence and Performance"
Chisinau, Republic of Moldova, 2022); Medical Days of the Clinical Hospital "Saint Archangel
Michael" (Chisinau, Republic of Moldova, 2022); CONFER 2022. Conferences of the Regional
Institute of Oncology lasi (lasi, Romania, 2022).

The results of the thesis were discussed and approved during the Meeting of the Department
of Surgery nr. 5 of the "Nicolae Testemitanu" State University of Medicine and Pharmacy (minutes
no. 9 from May 26, 2023) and the Scientific Seminar "Surgery" of the "Nicolae Testemitanu" State
University of Medicine and Pharmacy (minutes no. 4 from June 21, 2023).

Publications on the topic of the thesis. On the topic of the thesis were published 23
scientific papers, of which: articles in international journals indexed in Web of Science - 1; articles
in journals from the National Register of profile journals of category B - 4; materials / theses at
conferences: international (abroad) - 4, international (Republic of Moldova) - 4; national with
international participation - 2; national - 3, and posters (from abroad) - 2; posters (from the
country) - 3. Oral communications were reported at 7 scientific forums. 3 innovation certificates
were registered.

Summary of thesis chapters. The thesis includes the list of abbreviations, introduction, 4
chapters, synthesis of the obtained results, general conclusions and recommendations, a
bibliography with 211 literary sources on the topic of the thesis, annexes, declaration of
responsibility and CV of the candidate.

Keywords: thyroid nodules, thyroid carcinoma, intraoperative frozen section, algorithm,
surgical treatment.

THESIS CONTENT

1. THYROID NODULES - THE CURRENT ADVANCES IN DIAGNOSIS AND
SURGICAL TREATMENT

This chapter includes extensive study of literature information by retrieving data from
accredited databases, international guidelines, clinical trials, reviews and meta-analyses on thyroid
nodules. The historical, anatomical, epidemiological, etiopathogenetic, clinical, diagnostic and
curative attributes of thyroid nodules were described. Has been noted the controversies and
unsolved problems existing at the moment in the management of thyroid nodules.

2. DESCRIPTIVE ANALYSIS OF STUDY MATERIAL AND RESEARCH
METHODS
Within the Department of Surgery no. 5 of the "Nicolae Testemitanu" State University of

Medicine and Pharmacy an interdisciplinary serial clinical trial was conducted, with the
accumulation of the material during 2012 — 2022.
Inclusion criteria:

Discerning persons.

Men and women aged between 18 and 75 years.

Patients with the diagnosis of thyroid nodule established by clinical and imaging methods.

Human subjects who voluntarily and consciously signed the informed consent.

AW N~
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5. Persons who are fit and able to complete the study according to protocol.

Exclusion criteria:

a. Human subjects who have not signed the informed consent.

b. Patients who for various reasons are not fit and unable to complete the study according to
protocol.

c. Patients with other pathologies of the thyroid gland that do not fit into the nosological entity
of nodular formation.

d. People with various health conditions that may compromise the results of the study or be
withdrawn from the study.

e. Patients with serious concomitant pathologies that pose a major risk in the occurrence of pre,
intra- and postoperative complications.

f. Human subjects participating or wishing to participate concomitantly in another study.

After applying selection and exclusion criteria, a group of 124 patients with clinically
and/or imaging confirmed solitary or multiple thyroid nodules were integrated into the study.

The patients included in the research were identified by family doctors, endocrinologists,
radiologists or independently addressed to the research team.

Gender division of 124 participants in the research, revealed 104 (83.87%) (95% CI 77.4 -
90.3) women, and 20 (16.13%) (95% CI 9.7 - 22.6) men. The age of the patients ranged from 19
to 71 years. The average age was 46.79 years among women it was 47.55 years, and 42.85 years
among men.

According to anamnestic information, patients indicated the duration of the disease from 1
month to 10 years (240 months) with an average duration of pathology of 47.13 months, which
means about 4 years. Although patients were followed up by an endocrinologist or complete an
endocrinological examination, 104 (83.9%) (95% CI 77.4 - 90.3) patients did not achieve disease
remission despite drug treatment, 17 (13.7%) (95% CI 8.1 - 19.4) patients due to high suspicion
of malignancy and obvious increase in TN size in a short time did not follow conservative
treatment, and 2 (1.6%) (95% CI 0.0 - 4.0) patients developed contralateral relapse of disease after
hemithyroidectomy and 1 (0.8%) (95% CI 0.0 - 2.4) - ipsilateral relapse after subtotal lobectomy.
Patients, who had previously undergone surgical treatment, performed the interventions in other
surgical clinics.

The initial clinical diagnosis in 75 (60.49%) (95% CI 52.4 - 69.4) patients was solitary NT
and 49 (39.51%) (95% CI 30.6 - 47.6) patients presented with multinodular goiter.

In the first stage, patients with TNs were examined clinically, by standard laboratory and
by instrumental investigations, to detect nodules suspected of malignancy. In the next stage, in
order to increase the informativeness of the results obtained, a number of patients were additionally
investigated by Dopplerography, sonoelastography, preoperative cytological (ultrasound-guided
fine needle aspiration - FNA) and intraoperative (frozen section - IFS) investigation, thus
increasing the success of detecting suspicious for malignancy TNs and confirmation of the
diagnosis, and determination of the appropriate extent of surgery.

The duration of active monitoring of patients was 24 months and was divided into 5 visits
- at 1 month, 3 months, 6 months, 12 months and 24 months.

The design of the research is shown in Figure 1.



Patients with thyroid nodules
N=124

Objective clinical examination
Standard diagnostic tests
Hormonal serological tests
Determination of autoimmune and
oncological markers
Ultrasonography, Dopplerography

Sonoelastography
Scintigraphy
Fine needle aspiration

+/- Intraoperative

. Surgical treatment
frozen section

in various extent

Evaluation of the results
obtained

—_

Development of the
algorithm for
diagnosis and

treatment of solitary

and multiple thyroid
nodules

Figure 1. The design of the study

The thyroidectomy technique we tackled in research comprised several steps:
I. Under the general anesthesia with orotracheal intubation, after preparing and
delimitation of the operating field, the incision was sketched by pressing with a suture
on the skin, located about 2.5 cm above the jugular incision of the sternal manubrium,
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bilaterally extended towards to the anterior edge of the sternocleidomastoid muscles
with incision of the skin, subcutaneous tissue, and platysma — inferior cervicotomy.

II.  Detachment of the upper flap to the upper edge of the thyroid cartilage, and the lower
flap to the sternal manubrium with the exposition of the subhyoid muscles, sternohyoid
muscle, and anterior jugular veins (ligation), with subsequent incision of the "linea alba"
of the neck.

III.  Finger or instrument assisted mobilization of sternohyoid and sternothyroid muscles,
with their lateral spacing without incision and exposition of the anterior surface and
external edges of the thyroid gland.

IV. Release of the affected lobe from adhesions with adjacent tissues for inspection of the
posterior face of the gland and identification of parathyroid glands and recurrent nerves.

V. Incision of the thyroid isthmus between two ligatures, after it has been detached from
the anterior surface of the trachea.

VI.  Cautious mobilization of the thyroid lobe from the trachea, neurovascular bundle and
parathyroid glands with separate ligation of the upper, middle and lower thyroid arteries
and veins — lobectomy with or without dissection of the capsule. The current method of
mobilization applied in this study provides for the use of a minimal number of
hemostatic forceps (1-3), which differs from the classical Kocher method, where
numerous hemostatic forceps are used, which reduce the tissue visibility and operating
comfort.

VII. In case of extent for total thyroidectomy - contralateral lobectomy is performed in the
same manner.
VIII. In subtotal thyroidectomy, each lobe is partially resected subcapsular and keeping a
glandular stump at the level of the inferior thyroid artery.

IX. Control of hemostasis, drainage of the thyroid lodge(s) and suturing by anatomical

planes. Finishing the intervention by applying intradermal suture.

3. CLINICAL ASSESSMENT AND PARACLINICAL RESULTS OF PATIENTS
WITH THYROID NODULES

3.1. Clinical manifestations of thyroid nodules

The clinical picture of the patients included in the study alternates from modest signs to
obvious signs of compression on adjacent structures and thyroid dysfunction. Clinical
manifestations are systematized in table 1.

Personal pathological history was recorded in 58 (46.77%) (95% CI, 47.1 - 66.0) patients
represented by thyroid and non-thyroid disorders. The frequency and interpolation of concomitant
pathologies in patients with TNs are shown in figure 2.

The objective clinical examination included the two important steps: inspection and
palpation. At the inspection of the cervical region, we followed the shape of the neck, the color of
the skin, the presence and dimensions of the lump in the TG projection, the mobility in the act of
swallowing. At the palpation were appreciated the consistency of TG and TNs, dimensions,
elasticity and mobility of TNs, the presence of the cervical lymphadenopathy.
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Table 1. Clinical manifestations of patients with thyroid nodules

Clinical signs Frequency no. (%) 95% CI
Discomfort/pain in anterior Absent 5 (4.0) 0.8-8.1
cervical region Present 119 (96.0) 91.9-99.2
Globus sensation Absent 18 (14.5) 8.9-210

Present 106 (85.5) 79.0-91.1
Fatigue Absent 34 (27.4) 19.4 - 34.7

Present 90 (72.6) 65.3 - 80.6
Visible cervical lump Absent 49 (39.5) 30.7 - 48.4

Present 75 (60.5) 51.6 - 69.3
Emotional lability and/or Absent 69 (55.6) 47.6 -64.5
irritability Present 55 (44.4) 35.5-52.4
Heart palpitations Absent 81 (65.3) 57.3-74.2

Present 43 (34.7) 25.8-42.7
Dyspnea Absent 104 (83.9) 77.4-90.3

Present 20 (16.1) 9.7-22.6
Tremor Absent 109 (87.9) 81.5-93.5

Present 15 (12.1) 6.5-18.5
Sweating Absent 113 (91.1) 85.5-95.2

Present 11 (8.9) 4.8-145
Weight loss Absent 119 (96.0) 91.9-99.2

Present 5(4.0) 0.8-8.1
Dysphonia Absent 120 (96.8) 92.7 -99.2

Present 4 (3.2 08-73

15 (12,0%)
—
Obesity
DM
1 (0,8%)
AHT
8 (6,4%) 17
(13,7%)

Figure 2. Frequency and interpolation of concomitant pathologies in patients with TNs

TNs were located predominantly in the right thyroid lobe 44 (35.5%) (95% CI 27.4 - 44.4)
(figure 3). Bilateral TNs were determined in 37 (29.8%) (95% CI 21.8 - 37.9) patients, and nodules
in the left thyroid lobe were appreciated in 36 (29.0%) (95% CI 21.8 - 37.9) patients. Nodules
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located in the isthmus were recorded in 5 (4.0%) (95% CI 0.8 - 8.1) patients and only in 2 (1.6%)
(95% CI 0.0 - 4.0) cases, TNs were appreciated in the isthmus and a part of one lobe.

Figure 3. Image of the a female patient with a right sided thyroid nodule (II degree, WHO):
A — anterior image; B- profile image

Unlike women, in men TNs was mostly established in one anatomical part of TG (lobe or
isthmus) and only in 2 (1.6%) cases TNs were appreciated in both lobes (figure 4).

Cervical adenopathy was detected palpatory in compartment III on the right side only in
one patient.

O Male
H Femnale

p < 0,016
Right Leftlobe Both Isthmus Isthmus

lobe lobes and lobe

Figure 4. Localization of TNs according to gender

3.2. Function diagnosis of thyroid nodules and results of standard tests
The assessment of the functional status of TNs was based on the values of T3/FT 3, T4/FT4
and TSH. Triioidthyronine values below the lower limit of the reference range were identified in
4 (3.2%) patients, and exceeding the upper limit was found in 2 (1.6%) patients. Thyroxine levels
were below the norm in 1 (0.8%) patient, with high values determined in 4 (3.2%) patients. A
decreased TSH was found in 9 (7.2%) cases, while an increased TSH was observed in 2 (1.6%)
patients.
Markers of autoimmune processes Anti-TPO and Anti-Tg showed high elevations in 2
(1.6%) (95% CI 0.0 - 4.0) patients. Independently, Anti-TPO was increased in 7 (5.6%) (95% CI
1.6 - 9.7) patients, and Anti-Tg in 2 (1.6%) (95% CI 0.0 - 4.0) patients. The presence of these
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antibodies demonstrates the occurrence of TNs on the background of Hashimoto's autoimmune
thyroiditis, Anti-TPO being associated to a greater degree with this condition than Anti-Tg.

Testing for calcitonin revealed values above normal range in 3 (2.4%) (95% CI 0.8 - 7.3)
patients, and Tg obtained values were elevated in 7 (5.6%) (95% CI 1.6 - 9.7) patients.
Synchronous elevation of both tumor markers was not detected in any patient.

TG scintigraphy was performed in 115 patients and tracked function autonomy estimation
of TNs. Most TNs were hypofunctional, occurring in 92 (74.2%) (95% CI 66.9 - 81.5) patients
(figure 5).

Figure 5. ""Cold™ scintigraphic thyroid nodules: A - right lobe nodule;
B — nodule in the lower pole of the right lobe and the isthmus

Hyperfunctional nodules were detected in 11 (8.9%) (95% CI 4.0 - 14.5) patients and in 8
(6.5%), (95% CI 2.4 - 11.3) cases were "warm". In 4 (3.2%) (95% CI 0.8 - 7.3) patients, TNs were
not detected at scintigraphy because of the posterior location that cannot afford adequate images.
Also, TNs size in multinodular goiter < 1.0 cm was not detected in all cases.

Indices of standard blood samples — general and biochemical analysis of blood, coagulogram
showed no deviations. After the ABO blood type system, patients with blood type A(II)
predominantly developed TNs - 64 (51.6%) (95% CI 42.7 - 60.5) cases, followed by patients with
blood type O(1) - 33 (26.6%) (95% CI 19.4 - 34.7) and B (111) - 21 (16.9%) (95% CI 10.5 - 24.2),
and patients with blood type AB (V) were affected in a smaller number - 6 (4.8%) (95% CI 1.6 -
8.9). A prevalence of TNs was also found in patients with Rh positive factor 106 (85.5%) (95%
CI79.0 - 91.1), as opposed to patients with Rh negative factor - 18 (14.5%) (95% CI 8.9 - 21.0).

The urinalysis in studied patients revealed no changes. At the chest X-ray there were no
peculiarities. In the ECG of the studied patients, changes occurred in 18 (14.5%) (95% CI 8.9 -
21.0) cases, which were manifested by rhythm disturbances - 5 (4.0%) (95% CI 0.8 - 8.1),
conduction abnormalities - 4 (3.2%) (95% CI 0.8 - 7.3), left ventral hypertrophies - 2 (1.6%) (95%
CI0.0 - 4.0) and combined changes - 7 (5.6%) (95% CI 1.6 - 9.7) cases, related to the cardiotropic
effect of thyroid hormones and more to concomitant pathologies.

3.3. Diagnostic value of ultrasonography in thyroid nodules

The dimensions of the evaluated TNs ranged from 0.8 to 6.0 cm. According to the
distribution by dimensional groups (table 2), most patients had TNs with size > 0.8 and < 1.9 cm,
with the number of patients decreasing in the next dimensional groups.
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Tabelul 2. Distribution of patients with thyroid nodules by nodule sizes

Nodule sizes (cm) Frequency no. (%) 959% CI
0.8-1.9 56 (45.2) 35.5-54.0
2.0-2.9 32 (25.8) 18.5-33.9
3.0-3.9 20 (16.1) 9.7-226
4.0-4.9 11 (8.9) 4.0-145
5.0-6.0 5 (4.0) 0.8-8.1
Total 124 (100.0) 100.0 - 100.0

The composition of TNs in more than half of patients 80 (64.5%) (95% CI 55.6 - 72.6) was
combined, solid nodules were appreciated in 38 (30.6%) (95% CI 22.6 - 37.9) cases and in 6
(4.8%) (95% CI 1.6 - 8.9) cases were revealed cystic nodules. The content of TNs is also reflected
on their echogenicity. Ordinary echogenicity (isoechogenicity) of TNs was recorded in 52 (41.9%)
(95% CI 33.9 - 51.6) patients, hypoechogenicity - in 46 (37.1%) (95% CI 28.2 - 45.9) patients,
and hyperechoic and anechoic TNs were determined in 24 (19.4%) (95% CI 1.9 - 25.8) and 2
(1.6%) (95% CI 0.0 - 4.0) patients, respectively.

By shape, "wider than tall” TNs predominated, “taller than wide" constituting only 11 (8.9%)
(95% C1 4.0 - 1 3.7) cases. And the edges of nodules were most often clearly visualized, being
smooth in 106 (85.5%) (95% CI 79.0 - 91.1) cases. Extrathyroid extension was not found among
the evaluated nodules. Ecogenic foci as macrocalcifications and punctate foci were appreciated in
10 (8.1%) (95% CI 3.2 - 13.7) and correspondingly in 9 (7.3%) (95% CI 3.2 - 12.1) cases (figure
6).

Rt Lobe

1L 393cm
2L 2.26cm

Figure 6. Ultrasound aspect of TN of inhomogeneous structure with liquid inclusions,
hypoechoic, irregular margins, peripheral and central point calcifications (TI1-RADS 5)

When exploring the cervical region, except for the assessment of TNs according to TI-RADS
criteria, regional cervical ganglia were also examined. Cervical adenopathy was detected by
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ultrasound in 10 (8.1%) (95% CI 3.2 - 1 2.9) patients. In one case, adenopathy showed suspected
ultrasound signs of malignancy, while in the rest of the cases reactive changes were reported.

The most common type of TNs vascularity, estimated by Color Doppler, was mixed, which
signifies intra- and perinodular vascularization, followed by peripheral, intranodular
vascularization, and in a lower percentage TNs were avascular (figure 7).

— 17 (13,7%)

O Intranodular
@ Perinodular
O Mixed

OAvascular

53 (42,7%)

Figure 7. Vascularization types of thyroid nodules

Sonoelastography was possible to perform in 114 patients. Sonoelastographic TNs were
manifested by elastic tissues in 93 (74.4%) (95% CI 66.9 - 81.5) patients, and with stiff tissues
were noted in 21 (16.9%) (95% CI 10.5 - 23.4) cases.

Combining 2D ultrasound image with sonoelastography and dopplerography increases the
quality of the TNs image by clearly delimiting from adjacent tissues, especially isoechogenic
nodules, identifying solid areas with increased stiffness and intense peri- and/or intranodular
vascularization. In our research, no nodules were found, integrating all of highly suspicious
ultrasound signs - solid, highly hypoechogenic content, "taller than wide", with extra thyroid
extension and microcalcifications.

3.4. Cytological and histological findings and peculiarities of thyroid nodules
After TIRADS evaluation, 53 patients underwent FNA. According to the cytogram, patient
distribution was performed by TBSRTC categories (table 3).

Tabel 3. Distribution of patients with thyroid nodules according to cytological result

Bethesda Category Frequancy no. (%) 95% ClI
Nondiagnostic 2(1.6) 0,0-4,0

Benign 17 (13.7) 8.1- 20.2

Atipia of undetermined significance 14 (11.3) 5.6-16.9
Follicular/oncocytic neoplasm 11 (8.9) 4.0-145
Suspicion of malignancy 8 (6.5) 24-11.3
Malignant 1(0.8) 00-24

Is noted that benign TNs was the category in which the largest number of patients were
included. An impressive number of patients were diagnosed with Atipia of undetermined
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significance and follicular or oncocytic neoplasm, these Bethesda categories are considered
indetermined, which require confirmation of malignancy by using other methods.

We used IFS to exclude the malignant process, certify undetermined cytological diagnosis
and guide in the need to extend thyroidectomy and performed 83 procedures. Benign lesions such
as hyperplastic, thyroid, colloid or adenomatous nodules constituted 69 (55.6%) (95% CI 46.8 -
63.7) cases. Frozen section with malignant result were found in 14 (11.3%) (95% CI 5.6 - 16.9)
cases.

Differentiating benign follicular lesions from malignant ones involves visualizing the nodule
capsule, whose invasion signifies a malignant process and can only be detected by histological
examination, cytograms not being conclusive in these situations.

Benign results obtained on IFS determined the finishing thyroidectomy in the initial
scheduled volume. In the case of reporting malignant results we extended to total thyroidectomy.
The patient informative consent about type of thyroidectomy was obtained preoperatively, after
information, explanations and consensual discussions.

Postoperative removed material in all patients were subjected to histopathological
investigation by which the final diagnosis was established (Table 4).

Table 4. Distribution of TNs patients according to histopathological result

Histopathological result Frequency no. (%) 95% CI

Goiter 43 (34.7) 26.6 —43.5

Papillary carcinoma 8 (6.5) 24-11.3
Papillary carcinoma, follicular variant 3(2.4) 00-5.6
Follicular carcinoma 10 (8.1) 4.0-129
Hiirthle cell carcinoma 1(0.8) 00-24

Follicular adenoma 57 (46.0) 36.3-54.0
Oncocytoma 2 (1.6) 0.0-4.0

Total 124 (100.0) 100.0 - 100.0

The majority of TNs were of benign etiology, represented essentially by follicular adenoma
in 46.0% and goiter in 34.7%. Malignant tumors were detected in 22 (17.74%) (95% CI 10.4 -
24.6) cases, being represented by differentiated carcinomas. Compared to literature data, the
frequency of malignant TNs in our study exceeds the reported data of 5-15% [3,12,20,24].

At the examination of the tissue samples, we did not find complete invasion of the tumor
capsule and of the thyroid capsule, respectively, which means the absence of extrathyroidal
extension and intact surgical resection margin.

3.5. Clinical features of malignant thyroid nodules and accuracy of diagnostic methods

According to age groups, TC affected the majority of patients aged 25 to 34 years in 8
(36.4%) (CI 15.8 - 57.9 years) cases, in a smaller number the patients aged 55 to 64 years, and in
other groups showing a constant frequency (Table 5).
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Table 5. Distribution of patients with malignant thyroid nodules by age groups

Age group (years) Frequency no. (%) 95%ClI
25-34 8 (36.4) 15.8-57.9
35-44 4 (18.2) 4.3-35.0
45-54 4 (18.2) 4.0-36.4
55-64 2(9.1) 0.0-235
65-74 4 (18.2) 3.8-35.0
Total 22 (100.0) 100.0 - 100.0

In male patients, malignant TNs were detected in 5 (25%) (95% CI 4.3 - 39.1) cases and
predominantly confirmed as papillary carcinoma, in an equal proportion of conventional and
follicular variants, and follicular carcinoma was found in only one case. Most FTC cases were
found among women, including one case of HTC, followed by classic and follicular PTC (figure
6). Consequently, women are more prone to thyroid tumors with risk of invasiveness and distant
metastasis.

=
o

9
9 _
8 _
7 6 @mPTC
6 _
Bl FVPTC
5 _
OFTC
q -
3 OHTC
2 2 2
2 - 1 1
1 0
0
Male Female

Figure 6. Distribution of patients with malignant thyroid nodules by gender

It should be mentioned that malignant TNs by size integrated mainly into the group of 1.0 -
1.9 cm and did not exceed the diameter of 4.0 cm.

The functional status of malignant TNs was primarily euthyroid, in euthyroidism were 19
(86.4%) patients. The patient diagnosed with oncocytic carcinoma had hypothyroidism, and 2
(9.1%) patients, confirmed with PTC, manifested hyperthyroidism. When estimating the statistical
indicators, we obtained the values shown in table 6.

High Tg values were found in 3 FTC patients and one PTC patient, but also in 3 patients
with follicular adenoma, which implies a reduced preoperative information as a tumor marker, but
indirectly orients us to a degenerative process in thyroid follicles.
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Table 6. Statistical indicators of diagnostic accuracy of hormonal tests

Indicator Value 95%CI
Sensibility 13.64% 2.91% - 34.91%
Specificity 94.12% 87.64% - 97.81%

FPR 2.32 0.63 - 8.57
TPR 0.92 0.77 - 1.09
PPV 33.33% 11.92% - 64.88%
NPV 83.48% 80.95% - 85.73%

Accuracy 79.84% 71.69% - 86.51%

As mentioned, no case of MTC was detected histopathologically, so elevated preoperative
calcitonin levels were irrelevant, being associated with follicular adenoma, Hiirtle cell carcinoma
and papillary carcinoma.

According to scintigraphy results in 17 (89.5%) patients with malignancy TNs were
hypofunctional, in 2 (10.5%) were hyperfunctional, last ones being confirmed as FTC. The
diagnostic value of scintigraphy is shown in table 7.

Table 7. Statistical indicators of diagnostic accuracy of TNs scintigraphy

Indicator Value 95%CI
Sensibility 10.53% 1.30% - 33.14%
Specificity 89.29% 80.63% - 94.98%

FPR 0.98 0.23-4.18
TPR 1.00 0.84-1.19
PPV 18.18% 4.96% - 48.62%
NPV 81.52% 78.80% - 83.96%

Accuracy 74.76% 65.24% - 82.80%

The high percentage of specificity and NPV means that scintigraphy correctly determines
subjects who do not show TC.

In order to estimate the diagnostic value of USG in the evaluation and detection of malignant
TNs, statistical parameters were calculated for each ultrasound features (table 8).

Table 8. Statistical indicators of diagnostic accuracy of TNs ultrasonography

) Composition
Indicator
Value 959% CI
Sensibility 100.00% 84.56% - 100.00%
Specificity 5.88% 2.19% - 12.36%
FPR 1.06 1.01-1.12
TPR 0.00

18



PPV 18.64% 17.92% - 19.39%
NPV 100.00%
Accuracy 22.58% 15.56% - 30.96%
] Echogenicity
Indicator
Value 95% ClI
Sensibility 72.73% 49.78% - 89.27%
Specificity 45.10% 35.22% - 55.26%
FPR 1.32 0.97-1.81
TPR 0.60 0.30-1.24
PPV 22.22% 17.32% - 28.04%
NPV 88.46% 78.95% - 94.00%
Accuracy 50.00% 40.89% - 59.11%
. Shape
Indicator
Value 95% CI
Sensibility 22.73% 7.82% - 45.37%
Specificity 94.12% 87.64% - 97.81%
FPR 3.86 1.29-11.53
TPR 0.82 0.65-1.04
PPV 45.45% 21.82% - 71.33%
NPV 84.96% 81.75% - 87.68%
Accuracy 81.45% 73.48% - 87.86%
) Margin
Indicator
Value 95% ClI
Sensibility 9.09% 1.12% - 29.16%
Specificity 84.31% 75.78% - 90.76%
FPR 0.58 0.14-2.34
TPR 1.08 0.92-1.26
PPV 11.11% 3.00% - 33.55%
NPV 81.13% 78.62% - 83.41%
Accuracy 70.97% 62.14% - 78.77%
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) Echogenic foci
Indicator
Value 959% CI

Sensibility 9.09% 1.12% - 29.16%
Specificity 83.33% 74.66% - 89.98%

FPR 0.55 0.14-2.19

TPR 1.09 0.93-1.28

PPV 10.53% 2.84% - 32.10%

NPV 80.95% 78.39% - 83.27%
Accuracy 70.16% 61.29% - 78.04%

) Cervical lymphadenopathy
Indicator
Value 95% CI

Sensibility 18.18% 5.19% - 40.28%
Specificity 94.12% 87.64% - 97.81%

FPR 3.09 0.95-10.04

TPR 0.87 0.71-1.06

PPV 40.00% 17.03% - 68.41%

NPV 84.21% 81.32% - 86.72%
Accuracy 80.65% 72.58% - 87.19%

A high sensitivity of solid and hypoechogenic nodules is revealed, inversely proportional to
accuracy. While nodules of "taller than wide™ shape, with irregular margins, echogenic foci
accompanied by neoplastic cervical lymphadenopathy are distinguished by high specificity and
accuracy.

Malignant TNs, possessed mostly mixed and active vascularization, despite data reported by
other authors by which the intranodular type means a TC. Intranodular vascularization was
documented in two patients with PTC and one patient confirmed with FTC. Thus, the diagnostic
value of dopplerography is indicated in table 9.

Table 9. Statistical indicators of diagnostic accuracy of dopplerography TNs

) Dopplerography
Indicator
Value 95% ClI
Sensibility 75.00% 47.62% - 92.73%
Specificity 38.81% 27.14% - 51.50%
FPR 1.23 0.87-1.72
TPR 0.64 0.26 - 1.59
PPV 22.64% 17.22% - 29.16%
NPV 86.67% 72.54% - 94.12%
Accuracy 45.78% 34.79% - 57.08%
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Therefore, we noted a high sensitivity of dopplerography, which helps to establish the
malignant features of nodules.

The statistical parameters of sonoelastography in relation to malignant TNs were also
assessed (table 10).

Table 10. Statistical indicators of diagnostic accuracy of sonoelastography TNs

] Sonoelastography
Indicator
Value 95% ClI
Sensibility 53.00% 48.32% - 89.37%
Specificity 89.69 % 76.54% - 95.18%
FPR 0.1 0.08-0.6
TPR 0.53 0.11-0.6
PPV 47.36% 36.79% - 57.08%
NPV 91.57% 84.75% - 97.27%
Accuracy 84.21% 80.63% - 94.98%

Table 11. Ultrasound manifestations of TNs with FTC
Indicators Number of patients
Composition

Solid
Cystic
Combined

::ﬁ:
o J SN

Echogenicity
Isoechogenic | n=8
Hypoechogenic | -
Hyperechogenic | n=2

Shape

Taller than wide | -
Wider than taller | n=10
Margins

Regular | n=9
Irregular | n=1
Ecogenic outbreaks
Present | -
Absent | n=10
Lymphadenopathy
Present | n=
Absent | n
Vascularization
Perinodular
Intranodular
Mixed

Jﬁ:)
DLW
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Similar to other diagnostic methods, sonoelastography showed significant specificity, NPV
and accuracy.

We want to specify that the ultrasound picture is not identical for all cancers. It is known that
TI-RADS criteria have been accepted based on common ultrasound features of PTC, which are
not found with the same probability in the FTC. We aimed to systematize the ultrasound
characteristics of patients confirmed with FTC (table 11).

The divergences of TNs harboring FTC from those with PTC are notable and are
characterized by solid composition with fluid inclusions, predominantly isoechogenic, ovoid shape
with horizontal diameter larger than anteroposterior, with regular margins and mixed
vascularization. The presence of calcinates and lymphadenopathy are not typical for FTC.

The definitive diagnosis of malignant TNs was also correlated with preoperative cytological
specimens. The diagnostic value of FNA is given in table 12.

Table 12. Statistical indicators of diagnostic accuracy of FNA in TNs malignant

Indicator FNA
Value 95% CI
Sensibility 69,20% 55,51% - 82,89%
Specificity 29,51% 17,17% - 41,85%
FPR 1,06 0,79-1,33
TPR 0,97 0,29 - 2,23
PPV 22,50% 13,45% - 31,55%
NPV 76,47% 71,24% - 81,70%
Accuracy 61,40% 50,17% - 72,63%

The low informativeness of the method in our research is possible determined by some
technical factors and pathological anatomy. It is technically important to take suitable cellular
material, even if most TNs is combined. It is also difficult to differentiate benign and malignant
follicular structures without visualization of the tumor capsule.

Table 13. Statistical indicators of diagnostic accuracy of IFS in malignant TNs

Indicator IFS
Value 95% CI
Sensibility 75.00% 47.62% - 92.73%
Specificity 96.97% 89.48% - 99.63%
FPR 24.75 6.14 - 99.74
TPR 0.26 0.11-0.60
PPV 85.71% 59.82% - 96.03%
NPV 94.12% 87.25% - 97.40%
Accuracy 92.68% 84.75% - 97.27%
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The occurrence of tissue changes following repeated FNA, leading to fibrosis, necrosis,
hemorrhage, vascular thrombosis, squamous metaplasia, cystic and adenomatous degeneration,
pseudo capsular invasion, is also not excluded.

Intraoperative histological results were also correlated with histopathological outcome (table
13).

IFS in our study is the almost ideal diagnostic test due to sensitivity and specificity values.
According to the ROC curve representation and estimate, AUC has moderate diagnostic accuracy
(figure 7).
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Figure 7 ROC and AUC curve of IFS
in malignant TNs assessment

4. MEDICAL-SURGICAL MANAGEMENT OF PATIENTS WITH THYROID
NODULES

4.1. Decision factors in gauging the extent of surgery for thyroid nodules

According to the opinions of international experts, the research results, and the gained
experience, we established the following indications to surgical treatment for TNs:

v Nodule > 1.0 cm with signs of malignancy (clinical and/or imaging and/or cytological);

v" "Cold" nodule associated with mixed and active vascularity or stiffness;

v" Constantly growing nodule despite thyrotropic suppression treatment and iodine
preparations;

v" Thyroid nodule or nodular goiter with hyperthyroidism refractory to antithyroid treatment;

v Nodular or multinodular goiter with compressive symptoms;

v Goiter with multiple nodules > 0.8 cm.
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Contraindications to surgical treatment have patients with concomitant diseases with high
anesthetic or surgical risk. Other contraindications related to nodular pathology and surgical
intervention we have not determined.

Due to the role and function of TG on the body, eminently in interference with TNs,
determining the extent of thyroidectomy is a key task for surgeon. The selection of thyroid
resection volume is decided in accordance with:

* uni- or bilateral lesions of the thyroid gland,

= presence of regional metastases;

= recommendations of International Guidelines;
= patient preference;

= patient age;

= result of intraoperative frozen section.

A particularly valuable role in intraoperatively determining the volume of necessary surgical
intervention for the patient belongs to the IFS. The benefit of applying the method consists in
performing organ-preseving surgeries, avoiding total thyroidectomy in inappropriate cases or in
obtaining a malignant result, and extending thyroidectomy in the same surgical operation.

It is important to decide on the initial type of thyroidectomy, justified by the result of IFS,
and to prevent "completion™ thyroidectomy, which accompanies postoperative complications.

4.2. The algorithm of diagnosis and treatment of patients with thyroid nodules

Based on the results obtained, the individual particularities of each case, the personalized
surgical approach and, on the other hand, the study of the recommendations of international
guidelines, the newly published data and the controversial points among professionals concerned
with TNs management, we have developed and propose an efficient algorithm for the conduct of
patients with solitary and multiple TNs to avoid hyperdiagnosis with unjustified excessive testing
and treatment and to satisfy expectations and needs of TNs patients (figure 8, 9).

24



Solitary or dominant

thyroid nodule > 1.0 cm

T4

<2.0.cm >2.0cm Suspicious for
v malignancy
—» Monitoring Lobectomy /\
—» Antithyroid <4.0 cm >4.0 cm
medication B
hypoechoic /\ iso- hyperechoic
"taller than wide" "wider than tall"
irregular margins regular margins
micro- macrocalcinates mixed vascularity
cervical lymphadenopathy stiff tissues
mixed vascularity l
stiff tissues
l FNA at
- L pacient
> FNA preference
v v | \4 v
Non- Benign Indeterminate Suspicious for
diagnostic FLUS/AUS or malignancy or
FN/FSN Malignant
Compressive
symptoms
VIR FS [§
Benign Malignant
Hemithyroidectomy Total, subtotal, near-
total thyroidectomy

Hyperthyroidism — l /Hypothyroidism
v Physical exam
y
Scintigraphy TSH, FT3, FT4 Anti - TPO
nti -
/\"cOm" or Euthy}oidism ana-Ig - (=]
"Warm" nodule "hot" nodule l
v v
Ultrasound of thyroid gland
Dopplerography
Sonoelastography
Cystic > 50% A Slid 550%

Non-suspicious for
malignancy

Hormonal or
» iodine therapy <

—» Lobectomy

— Monitoring

Figure 8. Algorithm of diagnosis and treatment of patients with solitary or dominant TN
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Figure 9. Algorithm of diagnosis and treatment of patients with multiple TNs
4.3. The results of surgical treatment in patients with thyroid nodules

Preoperative preparation of patients with TNs did not include special measures. Patients with
thyrotoxicosis were prepared with antithyroid preparations (tab. Tyrosol 10 mg 1 tab. x 2-3 times
a day), and patients with hypothyroidism prolonged Levothyroxine therapy in particular adjusted
doses by the endocrinologist. Antibacterial prophylaxis was performed in all patients, and
prevention of venous thromboembolic complications (VTE) with anticoagulant preparations was

26



performed only in high-risk cases. The preoperative period lasted from 0 to 7 days, with an average
of 1.52 days.

The performed surgeries are relieved in the following structure: Hemithyroidectomies
(lobectomy) - 72 (58.1%) (95% CI 49.2 - 66.9); Total thyroidectomies - 28 (22.6%) (95% CI 15.3
- 30.6); Combined operations (unilateral hemithyroidectomy and enucleation of the nodule in the
contralateral lobe or unilateral hemithyroidectomy and partial resection of the contralateral lobe)
- 11 (8.9%)(95% CI 4.0 - 13.7); Subtotal thyroidectomies - 5 (4.0%) (95% CI 0.8 - 8.0);
Isthmectomies - 3 (2.4%) (95% C1 0.0 - 5.6); Nodulectomies (nodule enucleation) - 3 (2.4%) (95%
CI 0.0 - 4.8); Repeated operation (ablation of ipsilateral nodules) - 1 (0.8%) (95% CI 0.0 — 2.4);
Total thyroidectomy with lymphadenectomy - 1 (0.8%) (95% CI 0.0 - 2.4) case.

The average duration of thyroidectomies was 129.35 minutes. The time of surgery varied
depending on their type. Total thyroidectomy was performed on average in 177.86 minutes (95%
CI 157.86 - 197.86); Subtotal thyroidectomy - in 156.0 minutes (95% CI 121.05 - 190.95);
Combined interventions - in 136.82 minutes (95% CI 108.66 - 164.97); Hemithyroidectomy - in
109.17 minutes (95% CI 100.20 - 118.13); Isthmectomies - in 86.67 minutes (95% CI 43.05 -
130.29); Nodulectomies - in 100.0 minutes (95% CI 79.13 - 279.13). The repeated intervention
lasted 165.0 minutes, and the total thyroidectomy with lymphadenectomy — 190.0 minutes.

The duration of thyroidectomy was influenced by the duration of IFS. IFS result was
obtained within 15 to 85 minutes, with a mean of 41.08 minutes and a median of 40.00 minutes
(95% CI 38.08 - 44.09). In our study, we extent to total thyroidectomy, after initial
hemithyroidectomy in 14 cases that TC was confirmed at IFS.

4.4. Evolution of postoperative period and long-term follow-up of patients with thyroid nodules

In the postoperative period, the active conduct of patients was monitored. Levothyroxine
replacement therapy was instituted from the Ist postoperative day in doses of 50-75 mcg after
hemithyroidectomies or combined interventions and 100 mcg after (sub)total thyroidectomies,
individually corrected by outpatient endocrinologists according to serum thyroid hormone values.
Prophylactically were administered intravenous calcium preparations 10% - 10 ml for 3-5 days.

In our early postoperative outcome, transient RNL paresis occurred in 1 (0.8%) (95% C1 0.0
- 2.4) patient and was probably caused by posttraumatic edema (post thyroidectomy).

The postoperative evolution was favorable for all patients, being discharged in satisfactory
state. The hospital average length of stay was 6.95 days. The healing of the wound was "per
primam intentionem" in all cases.

All patients were monitored clinically and hormonally 1st month postoperatively without
further complications, except the reported case with transient RNL paresis, which had completely
recovered. At 3, 6, 12, 24 months postoperatively, patients were monitored clinically, hormonally
and imaging (table 14).

Relapse of pathology was not detected in any case, and other early and late postoperative
complications were not recorded.
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Table 14. Postoperative monitoring of patients with thyroid nodules

Post-
Period Clinical signs | Functional USG of operative
(months) Fri%.u(eéz;: Y| 95% (frequency no., status TG compli-
Cl %) (frequency no., (frequency cations
%) no., %) (freq.
no., %)
1 124 (100.0) | 100.0 | Asymptomatic | Euthyroidism Transient
- 123 (99.0%) | 124 (100.0%) dysphonia
100.0 1 (0.8%)
3 124 (100.0) | 100.0 | Asymptomatic | Euthyroidism | No changes 0
- 124 (100.0%) | 124 (100.0%) 124
100.0 (100.0%)
6 124 (100.0) | 100.0 | Asymptomatic | Euthyroidism | No changes 0
- 124 (100.0%) | 124 (100.0%) 124
100.0 (100.0%)
12 114 (91.9%) | 87.1 - | Asymptomatic | Euthyroidism | No changes 0
96.8 | 114 (100.0%) | 114 (100.0%) 114
(100.0%)
24 103 (83.1%) | 76.6 - | Asymptomatic | Euthyroidism | No changes 0
89.5 | 103 (100.0%) | 103 (100.0%) 103
(100.0%)

GENERAL CONCLUSIONS
1.  The ultrasound aspect of thyroid nodules based on size, composition, echogenicity, shape,
margins, presence or absence of calcinates and lymphadenopathy in common with the type of
vascularization of the nodule and tissue elasticity, signifies triage benchmarks in the next stage of
investigation, monitoring or treatment. The detection of nodules with high TI-RADS scores or
solid, isoechogenic nodules, ovoid nodules with regular margins associated with mixed active
vascularization and stiff tissues raises the suspicion of malignancy.
2. Sensitivity (Sn) and Specificity (Sp) of methods for evaluating thyroid nodules,
recommended and used in research, were estimated in values of: hormonal serological tests - Sn
13.64%, Sp 94.12%; scintigraphy - Sn 10.53%, Sp 89.29%; ultrasound composition - Sn 100.0%,
Sp 5.88%; echogenicity - Sn 72.73%, Sp 45.10%; ultrasound form - Sn 22.73%, Sp 94.12%;
ultrasound margins - Sn 18.18%, Sp 94.12%; echogenic foci - Sn 9.09%, Sp 83.33%; ultrasound
lymphadenopathy - SN 9.09%, Sp 84.31%; sonoelastography - Sn 53.0%, Sp 89.70%;
dopplerography - Sn 75.0%, Sp 38.81%; FNA - Sn 69.20%, Sp 29.51%.
3. Extemporaneous histological investigation was found to be a diagnostic method, which
meets a sensitivity of 75.0%, specificity of 96.97% and accuracy of 92.68% in the evaluation of
thyroid nodules, being the most important instrument of diagnostic certainty and intraoperative
guidance.
4.  The indications for surgical treatment in thyroid nodules are nodules > 1.0 cm with signs of
malignancy (clinical and/or imaging and/or cytological); "cold" nodules associated with mixed
and active vascularization or stiffness; nodules constantly growing despite thyrotropic suppression
treatment and iodine preparations; thyroid nodules or nodular goiter with hyperthyroidism
refractory to antithyroid treatment; nodular or multinodular goiter with compressive symptoms;
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goiter with multiple nodules > 0.8 cm. Contraindications to surgical treatment are concomitant
diseases with high anesthetic or surgical risk .

5.  The selection of the type of thyroidectomy is decided in consensus with uni- or bilateral
lesions of the thyroid gland; presence of regional metastases; recommendations of International
Guidelines; patient preference; age of patient and IFS result.

6.  After surgical treatment, early postoperative complications were detected in 1 (0.8%) patient
after total thyroidectomy, manifested by transient dysphonia that restored completely after one
month. In the patient’s follow-up after 1 month, 3 months, 6 months, 12 months and 24 months,
signs of relapse of pathology or other complications were not detected.

7. The optimization of methods of diagnosis and surgical treatment of patients with thyroid
nodules is achieved by implementing a rational management algorithm, based on principles of
early detection of malignant nodules, complete and individualized evaluation of patients,
exclusion of invasive and expensive diagnostic methods in unjustified cases, selection of optimal
treatment methods and tendency to organ-preserving surgical treatment.

RECOMMENDATIONS
1. During the counseling of patients with thyroid nodules > 1.0 cm, the opinion of the surgeon
or oncologist should also be sought to determine the appropriate moment of surgery in order to
avoid thyroid carcinoma, most common in nodules with dimensions 1.0 - 2.0 cm and to prevent
compressive symptoms, especially in posterior hyperplasia.
2. The ultrasound examination in combination with color Doppler and sonoelastography must
be performed routinely in the ultrasound assessment of nodules and mandatory by radiologist
specialized in this field.
3. Fine needle aspiration should be reserved for ultrasonographically informative and
suspicious cases with high TI-RADS scores and cold nodule at scintigraphy.
4. Intraoperative frozen section is indicated in all patients with unilateral nodular involvement,
in indetermined cases (Bethesda Il and 1V), which allows optimizing the volume of surgery in
one operation.
5. Conservative treatment intended to reduce the size of the thyroid nodules will be carried out
with iodine preparations, taking into account the residence of the local population in an endemic
iodine-deficient area, and the administration of Levothyroxine should be indicated in cases of
hypothyroidism and the need for hormone replacement.
6. We recommend the implementation in the management of thyroid nodules the Algorithm of
diagnosis and differentiated treatment for solitary and multiple nodules developed on the basis of
the research, both for family doctors, endocrinologists, radiologists, together with surgeons and
oncologists.
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