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Indications for PCLND of the neck in PTC are 
one of the widely discussed issues, on which there 
is still no consensus. Most researchers discuss the 
range of indications for PCLND, recognizing that 
along with increased oncologic radicality, it increas-
es the risk of postoperative hypoparathyroidism 
and functional voice disorders. Thus, the American 
Association of Endocrine Surgeons 2020 guidelines 
note that young patients, males, and large tumor 
size are more likely to have metastases, so PCLND 

Association guidelines and European experts tend 

are suggested to be considered as not requiring it in 

According to H.N. Xuan et al., the incidence of hid-
den metastases in the central compartment of the 
neck in cN0 was 39.9%. The authors consider, that 

and tumor stage increased the likelihood of central 
-

thors conclude that PCLND should be considered 
in patients with risk factors such as young age or 

-
ilar vein, it is concluded that performing PCLND 

node recurrence among patients with non-invasive 

A large meta-analysis conducted in the USA and 
published in 2023 noted that the latent metastasis 
rate in the central compartment of the neck ranges 

primary focus. This allowed the authors to conclude 
that at least ipsilateral PCLND may be warranted 
in all patients with PTC, including for accurate dif-
ferentiation of process staging. The article also sug-
gested considering PCLND for patients with high-

Researchers from Vietnam noted that PCLND 
increases the relapse-free period for children. How-
ever, as the authors note, there was no statistically 

-
sient hypocalcemia and transient laryngeal nerve 

are reached by Y. Wang et al. from China, noting 

-
out increasing the risk of complications, except for 
transient hypocalcemia and transient hypoparath-
yroidism. Nevertheless, the authors believe that 
PCLND should be recommended for patients with 

research concluded that although PCLND reduces 
LRR in patients with PTC, but it is accompanied 
by an increased incidence of postoperative hypoc-

on this problem. According to K.M. Alsubaie et 

plus PCLND and only TE in terms of both the in-
cidence of LRR and the incidence of postoperative 

cite a study by Korean authors who claim that ac-
cording to their data occult CLNM rarely occur in 
patients with PTC, why their prophylactic excision 

A very categorical point of view was expressed 
by American scientists who concluded on the basis 
of their data that PCLND was not associated with 
improved oncologic outcomes during the short-

an increase in postoperative complications. The 
authors conclude that PCLND should not be rou-

Similar conclusions were reached by N. Chereau et 

not reduce LRR and is associated with a twofold 
increase in the incidence of transient hypoparath-

in the group of patients who underwent PCLND 

study do not support the feasibility of routine use 
of PCLND in the treatment of patients with cN0 

higher rates of postoperative complications such 
as laryngeal nerve injury and hypoparathyroidism, 

J. Yang et al. came to interesting conclusions in 

patients. They noted that for patients with PTC, 
-

ly lower incidence of LRR with a higher incidence 
-

rope, America, and Australia; however, it showed 
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Some authors advocate for the wider use of ip-
silateral central dissection compared to bilateral 

bilateral dissection) not only in reducing the inci-
dence of some complications, but also in having a 
similar recurrence rate compared to bilateral PCL-

There is another question regarding the ration-
ale for performing PCLND, namely in the presence 
of a metastatic lesion in the subgular lymphatic col-
lector. To answer this question, V. Harries et al. from 
the USA conducted a focused study and concluded 

on PCLND performance, we also came across the 
work of researchers from Colombia who decided 
to assess the methodological quality of systematic 

-
bination with TE to reduce LRR in patients with 

reviews were of critically low methodological qual-
ity and concluded that the results and recommen-
dations based on these studies should be used with 
caution.

One of the modern trends in addressing the is-
sue of indications for PCLND is the development of 
algorithms based on multifactorial analysis, but so 
far such developments have not been widely used 

also based primarily on risk factors, i.e. they actu-

and other tumor characteristics), only presenting a 

simultaneous consideration. Nevertheless, even in 

of prognosis, practice remains the main criterion. 
At the same time, our Ukrainian region represents 
a very unique cohort due to the fact that it experi-
enced the consequences of the Chornobyl disaster 

for the present study.

The aim – to evaluate the outcomes of PCLND 
performance in PTC according to hospital registry 
data.

Material and methods

The data of the hospital registry served as the 
material of the present retrospective study. First, 

pathohistologic diagnosis of PTC, TE and TE+P-
CLND surgery types, and cN0 were selected. Of 

-

 

-

for disease sequelae by comparing groups using the 
Pearson’s 2 method.

To analyze postoperative changes in vocal func-
tion, a patient questionnaire was used, which was 
implemented from the end of 2022. The question-
naire we developed included questions about post-

-

analyzing the data, items were provided in which 
the patient only needed to mark the items corre-
sponding to their condition. In particular, the fol-
lowing ones concerning changes in vocal function 
were taken into account in this study:

minor hoarseness of voice,

cannot pronounce the letter «I» audibly,

choking when drinking.
All cases of TE and TE+PCLND were analyz-

noted that the questionnaires were used in full, 
since we were talking about the first days after 
surgery and this analysis was not tied to the fact 
of recurrence in the future. Thus, the question-
naires included patients operated on in 2024. The 
comparison was performed using the Pearson’s 2 
method.

To assess ionized calcium levels the day after 
surgery, the means by t-test method and using 

analyzed). All cases with hospital registry data on 
ionized calcium levels after TE and TE+PCLND 
were included in the study. Randomization was 

-
naires were included in group 2, and all cases with 
postoperative ionized calcium in group 3.



The study was conducted in accordance with 
the basic principles of bioethics of the Council of 
Europe Convention on Human Rights and Bio-

-
sociation Declaration of Helsinki for the Ethical 
Principles of Medical Research Involving Human 

-
proved by the Local Ethics Committee for all par-
ticipants. The Commission on Biomedical Ethics of 
the State Institution «V.P. Komisarenko Institute 
of Endocrinology and Metabolism of the National 
Academy of Medical Sciences of Ukraine» did not 

during the study.

Results 

-
pared the reoperation rate for LRR in the TE and 
TE+PCLND groups, which is presented in Table 1.

In the comparison, the value of 2 was 0.6, which 

when calculated with Yate’s correction for conti-
2

2

Taking into account that some of the reopera-

comparison for all surgeries with a reoperation time 
of more than a year from the primary operation 
Table 2). The mean follow-up time in this group 

was 2.6 years.

The results obtained were similar and showed 

groups. Thus, the value of 2 -

2

2

also found.
To assess changes in phonation after TE and 

TE+PCLND, a questionnaire was used, which has 
been implemented since the end of 2022 and is ad-

questionnaires corresponding to the types of sur-
gery. Comparisons were made between the groups 
without any complaints of phonation changes and 

Table 3).

Table 3. 

A

2

remained the same when calculated with Likeli-
2

2

Given that the most common complaint is minor 
voice hoarseness, we further compared the com-
bined group with no complaints and only minor 
voice hoarseness with the group with at least one of 

Table 4).

Type of 

surgery

No complaints 

+ slight 

hoarseness

At least 

one other 

complaint

Total

-
ferences was found when comparing such groups: 
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2

2

2

Measurement of ionized calcium levels the day 

the TE+PCLND group. This value was removed, 

Table 5).

Table 5. Comparison of ionized calcium levels after TE and  
TE+PCLND

Indicator TE TE+PCLND

N 338 211

Minimum 0.89 0.86

Maximum 1.35 1.35

Arithmetic mean 1.151 1.129

The median 1.16 1.14

Dispersion 0.007 0.008

Standard deviation 0.082 0.092

Standard error 0.004 0.006

The coefficient of variation 7.1% 8.1%

Asymmetry 0.416 0.495

Excess 0.394 0.188

TE+PCLND are performed, the level of ionized 
calcium the day after surgery is statistically signif-
icantly lower than when TE alone is performed, al-

only by 0.032.

Discussion 

In the introduction, we reviewed the available 
publications, which reveal the breadth of available 

PCLND to its active proponents. Our comparison of 
TE and TE+PCLND showed no statistically signif-

-

Although the postoperative follow-up period in 

similar results were also obtained for longer peri-

the reports about the high frequency of detection of 

their wide implementation. 
The question arises: where is the source of such 

are based on real data, often numerous and even 
extensive meta-analyses. Of course, there may be 

-
ies, from the thoroughness of the histologic exami-

-
ical groups can never be completely identical for 

are so cardinal and numerous that they cannot be 

research. In our opinion, there are several reasons 
for this. First of all, let’s pay attention to the fact 

-
-

porters and opponents of PCLND, there is still a 
gap between the frequency of detection of hidden 
metastases in the central compartment in PCLND 
and the number of recorded recurrences. 

Whereas the rate of detection of hidden metas-
tases is in the tens of percent reaching up to 60% 

detection in the condition of not performing PCL-
ND varies in clearly smaller ranges, not always 

-
tent metastasis must necessarily appear as a signif-
icant focus, then sooner or later it will be detected 
and recorded as a LRR.  However, even the longest 
observation periods do not give comparable values. 
At the same time, it has long been known that, for 
example, the detection of occult carcinomas in au-
topsies of those who died from other causes is quite 

reports on the results of clinical follow-up without 
surgery for small PTC are increasingly common. In 
this case, the authors claim that observation pro-
vides a safe alternative in properly selected patients 

Putting these data into a single logical chain, 
we can conclude that a part of the detected latent 
metastases in PCLND apparently has no develop-
ment, which may explain the discrepancy in the 
percentage of detection and cases of clinically sig-



may be the fact that some patients undergo radio-

and successfully destroy them. 
In addition, we would like to point out that in 

our study the percentage of reoperations in only TE 
-

that this is a paradoxical result, because accord-
ing to the logic of our impact, performing PCLND 
should lead only to a decrease in the number of re-
currences, and therefore in reoperations. This can 
be partially explained by the fact that our study did 
not have a very long follow-up period, but we al-
low for another factor. The fact is that in this study, 
surgery with any volume of lymphodissection was 

detected by histologic examination allowed to clas-
sify the case into the PCLND group. 

At the same time, PCLND is not mandatory in 
our clinic and its performance depends on the sur-

-
lows that the higher percentage of recurrences in 
TE+PCLND may be due to the fact that this volume 

-

frequency of LRR. It should also be noted that in 
some cases the LRR concerned not the central group 
of lymph nodes of the neck, but the southeastern 

-
mation of the fact that not always PCLND is justi-

disease occurred after TE without PCLND. Other 
researchers also pay attention to the fact of the pos-

  But the main caveat to recommending wide-
spread implementation of PCLND is, of course, the 
risk of complications such as vocal dysfunction and 
hypoparathyroidism. This is mentioned by all au-
thors when addressing the topic of PCLND. Our 

the increase of negative consequences of the opera-

our questionnaire, which is our original design. We 
tried to gradiate possible functional voice disorders 
as completely as possible, giving the patient the 
opportunity to evaluate his/her complaints most 
adequately. This allows us to subsequently conduct 

be noted that the minimal complaint of slight voice 

hoarseness is the most common. In addition, when 
analyzing complaints by questionnaires after non 

-
plaints, which, in our opinion, is eloquent evidence 

-

division into the groups of no complaints and com-
plaints of minimal voice hoarseness on the one hand, 

the performance of PCLND. With this distribution 

Assessment of ionized calcium level on the next 
-
-

poparathyroidism, much less can not serve as a re-
liable predictor of permanent hypoparathyroidism. 

-
athyroidism and certainly correlates with them. 
It is these considerations that allowed us to make 
this comparison, on the assumption that the most 

precisely thyroid intervention. The fact of an addi-

disputed by anyone, only the presence or absence of 

with and without PCLND is discussed. According 

PCLND on the level of ionized calcium on the day 
after surgery. It is also worth noting that all cases 
of primary hyperapathyroidism were excluded from 
the compared groups. 

Conclusions

PCLND according to our hospital registry does 

in reoperation for recurrence for PTC. 
2. Decreased ionized calcium levels day after sur-

gery and patient complaints of phonation dis-

common when PCLND is performed.
3. The decision to perform PCLND should be 

an informed decision by the surgeon based on 

Routine performance of PCLND in a number 
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patient.
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TE – thyroidectomy
PCLND – prophylactic central lymph node dissection
TE+PCLND – thyroidectomy with prophylactic central 
lymph node dissection
LRR – loco-regional recurrences

О.В. Омельчук, П.П. Зінич, Є.А. Шелковой, 
М.Ю. Болгов
ДУ «Інститут ендокринології та обміну речовин ім. В.П. Комісаренка 

НАМН України»

Резюме. Виконання профілактичної центральної лімфодисекції 

(PCLND) шиї за папілярних карцином щитоподібної залози (PTC) 

є одним із широко обговорюваних питань, щодо якого досі 

не вироблено єдиної думки. Більшість дослідників обговорю-

ють коло показань до виконання PCLND, визнаючи, що поряд 

із підвищенням онкологічної радикальності, вона збільшує ри-

зик післяопераційного гіпопаратиреозу і порушень фонації. 

Мета. Оцінити результати виконання PCLND при PTC за да-

ними госпітального реєстру. Матеріал і методи. Для оцінки 

ефективності виконання PCLND було проаналізовано всі операції 

за 2015-2023 рр. у пацієнтів із PTC. Були відібрані всі випадки 

cN0 і виконання тільки тиреоїдектомій (TE) і TE+PCLND (1781 і 

801 випадок відповідно). Аналізувалися повторні операції з при-

воду продовження захворювання шляхом порівняння груп за  
2 Пірсона (середній термін спостереження 1,9 року). Для аналізу 

післяопераційних змін фонації використовували анкетування 

пацієнтів. Проаналізовано всі випадки виконання TE і TE+PCLND 

(1785 анкет), порівняння виконували також за методикою  
2 Пірсона. Для оцінки рівня іонізованого кальцію на наступний 

день після операції порівнювали середні за методикою t-test і за 

допомогою F-тесту Фішера (всього 550 пацієнтів). Результати. 

Під час аналізу повторних операцій за всією групою із середнім 

терміном спостереження 1,9 року не виявлено статистично 

значущої різниці між виконанням TE і TE+PCLND (p>0,05). Об-

меження групи терміном спостереження від 1 року до 5 років 

(середній термін спостереження 2,6 року) не змінює ситуації: 2,1% 

повторних операцій за TE і 3% за TE+PCLND (p>0,05). За даними 

анкетування на зміну фонації (загалом 1785 анкет) виявлено, що 

після виконання тільки TE наявність скарг фіксували 55,2%, тоді як 

після виконання TE+PCLND їх було 60,2% (p<0,05). Якщо не врахо-

вувати мінімальну скаргу на незначну осиплість голосу, то стати-

стична значущість відмінностей стає ще більш впевненою: p<0,001 

(13,7% проти 20,4%). Післяопераційний рівень іонізованого 

кальцію також мав статистично значущі відмінності в групах (за 

TE середнє 1,15; за TE+PCLND середнє 1,13). Порівняння середніх 

за методикою t-test дало p<0,001, а за допомогою тесту Фішера 

p<0,05. Висновки. За даними нашого госпітального реєстру, ви-

конання PCLND за PTC не призводить до зменшення відсотка по-

вторних операцій, проте пов’язане з більшим відсотком скарг на 

зміну фонації та статистично значуще меншим рівнем іонізованого 

кальцію в першу добу після операції. 

Ключові слова: щитоподібна залоза, папілярна карцинома, 

тиреоїдектомія, центральна дисекція шиї, локо-регіональний ре-

цидив, порушення фонації, рівень іонізованого кальцію.
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DM and CVDs are factors that, on the one hand, 
 

other – provoke further complications of these 

disease have been described, which are united by 
the term «long covid», including DM, CVDs and 

HDL cholesterol, LDL cholesterol, and oxidized 

the main apolipoproteins of HDL – are also 

associated with type 2 DM and is proposed as a new 

risk of DM and CVD developing. A meta-analysis 

CRP and IL-6 are important indicators of 

The aim of the study was to determine the 

in the blood of patients with DM who contracted 

Material and methods

The research was conducted in the Department 
of Diabetology and the Department of Fundamental 
and Applied Problems of Endocrinology of the SI 
«V.P. Komisarenko Institute of Endocrinology and 
Metabolism of NAMS of Ukraine». The research 
protocol was approved by the Ethics Committee 
of the Institute. All patients signed informed 
consent for the use of biomaterials for further 

of carrying out the research, the principles of 
bioethics were followed: the main provisions of the 
Council of Europe Convention on Human Rights 

the World Medical Association on the ethical 

Blood was obtained by standard venipuncture 
and stored in EDTA tubes. Plasma was separated by 

CRP, IL-6, LDL, HDL and TG were determined 
using enzyme-linked immunosorbent assay kits 

GmbH, Germany). Measurements were performed 
at an optical wavelength of 660 nm.

Statistical analysis of data was performed using 

t-test, non-parametric methods 
and correlation analysis were used to compare 

Results and discussion

Management of DM and comorbidities followed 
American Diabetes Association/European Associa-
tion for the Study of Diabetes guidelines for 
patients at high cardiovascular risk was similar in 

determined by the PCR method. The severity 

its treatment, was performed in accordance with 
the protocol «Providing medical assistance in the 

approved by the order of the Ministry of Health of 

pathologies. DM was diagnosed according to the 
criteria of the American Diabetes Association, 

comorbid diseases were carried out according to 
protocols approved by the Ministry of Health 
of Ukraine. The control group included healthy 

The patients of the research groups were 
representative in terms of age, sex, DM duration 
and the state of carbohydrate metabolism 
compensation. The average age of the patients was 



treatment or were ill 2 or more times. The same 
number of patients was in the group with mild 

2022.
The average body mass index of the patients 

2. 

Determination of ApoA1, ApoB, CRR and 
IL-6 in blood plasma of patients with DM and 
COVID-19

Hydrophobic lipids do not dissolve in blood 
plasma and to deliver them to tissues they are 
packaged in lipoproteins with cholesterol esters, 
TGs in the core and phospholipids, free cholesterol 

main protein component of HDL, is a polypeptide 

The hydrophobic core of LDL consists of 

molecules, and one large copy of ApoB with a 

apolipoprotein and is a carrier for the following 
lipids: chylomicrons, very low-density lipoproteins, 
intermediate-density lipoproteins, and lipoproteins 

are associated with DM and its cardiovascular 
complications, as well as CRP and IL-6, as markers 

ApoB levels in the blood plasma of patients with 
DM 2-3 years after the disease showed that only 

Table 1). 

within the normal range. These indicators are 

ApoB determination in the blood of patients with 

amount in healthy individuals by 2.3 times, and in 
patients with DM by more than 2 times. The level 

Table 1. Impact of COVID-19 on the level of ApoA1, ApoB, IL-6 and 

CRP in the blood plasma of patients with DM

Indicators DM (n=60) DM after COVID-19 
(n=38)

Table 2). No changes were observed for 
ApoB.

Table 2. Gender differences in the levels of ApoA1/B, IL-6 and CRP 

in blood plasma of patients with DM and COVID-19

Indicators Men (n=57) Woman (n=65)

Table 3). The level 
of IL-6 did not change.

Indicators T1DM (n=31) T2DM (n=91)

Since the duration of DM is important for 
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Table 4).

DM duration <15 years (n=91) years (n=31)

In addition, the correlation between the indi-

IL-6 and CRP were the strongest predictors of 

serum lactate and a high lactate/albumin ratio 
may assist clinicians in identifying patients 

High levels of IL-6 have been detected in several 
highly pathogenic coronavirus-infected diseases, 
such as severe acute respiratory syndrome in 2002, 

Determination of lipid metabolism parameters 
in the blood plasma of patients with DM and 
COVID-19.

2-3 years after the disease showed that the levels
of LDL and TGs increased, and the level of HDL

Fig. 1 a-c). At the same time, there

Recent evidence suggests that, by regulating 

endothelial cells and other cell types activated 



reduced risk of developing CVDs. In addition to 
their potential cardioprotective function, HDL 

improve glycemic control in patients with type 2 
DM due to increased pancreatic β-cell function and 
increased insulin sensitivity. Therefore, treatment 

in vivo in 

LDL amount in the blood plasma of patients with 

also consistent with our data on the increase in the 

be noted that LDL amount in the blood plasma of 
patients in the group with newly diagnosed type 2 

Under oxidative stress conditions, LDL 
oxidation occurs in the process of lipid peroxidation, 
with the participation of phospholipid molecules. 
In pathological conditions, plasma lipoproteins 
containing ApoB penetrate through the damaged 
endothelium into the subendothelial intima of 

contribute to the formation and progression of 
atherosclerotic plaque through several mecha-
nisms, including the induction of endothelial 
cell activation and dysfunction, the formation of 
foam cells by macrophages, and the migration and 

the blood of patients with newly diagnosed DM 
and in patients with DM who experienced severe 

observed in patients of groups 2 and 4, but an 
upward trend can be noted.

levels of total cholesterol, HDL cholesterol, LDL 
cholesterol, and increased TGs concentrations 
compared to control subjects. The amount of 

which was positively correlated with the severity 

the symptoms of «long covid» is hyperlipidemia  

 

Conclusions

body’s response to the amplitude of changes 
in the concentration of lipids and, especially, 
apolipoproteins in patients who fell ill with 

disease.

after the disease showed that the levels of LDL and 
TGs increased, and the level of HDL decreased.
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Despite advancements in healthcare and the de-
velopment of preventive programs and new dental 
technologies, partial edentulism remains a critical 
issue in modern dentistry and medicine as a whole. 
Statistics indicate a progressive rise in tooth loss, 

Currently, the preferred approach in prosthetic den-
tistry for dental arch defects is implant-supported 

-
-

ization, is aimed at achieving an optimal standard of 

a highly aesthetic and functional treatment results. 
The rise in dental implants has led to more implant 
failures, threatening long-term prosthetic success 

-
mation of the peri-implant soft tissues with BOP, 
without loss of supporting bone, with or without 

to peri-implantitis with progressive soft tissue and 

-
isms in the peri-implant sulcus, which, combined 

-

health checks include probing depth, bleeding on 
probing, evaluation of prosthetic/abutment com-
ponents, implant stability, occlusion, and signs of 

Numerous clinical studies, systematic reviews, 
-

cators for peri-implant mucositis and peri-implanti-
-

tributing to these conditions, with an estimated rise 

impairs tissue regeneration and slows recovery, 
leading to infected, non-healing wounds and seri-

Dental implants were previously avoided in 
diabetic patients due to concerns about delayed 

shows that implantation is feasible in compensat-
ed diabetes, where blood sugar remains normal for 

demonstrate that even with well-controlled glyce-
mia, patients with T2DM are still at a higher risk 

-

sugar levels, individuals with T2DM remain more 
susceptible to complications around dental im-

That is why, to achieve success in servicing 
structures based on dental implants in patients with 
T2DM, a team of specialists is required to carry out 
professional preventive procedures for implant care 

-
ning stages, the dental implantation itself, the de-
sign of the prosthetic structure, and the choice of 

Oral hygiene is essential for the success of dental 
-

Studies show that consistent oral hygiene can help 
reduce hyperglycemia and improve peri-implant 

-
cluding professional cleaning, evaluation of clinical 
parameters, radiographs, and proper home care, are 
key to ensuring implant longevity by lowering bac-
terial levels and reducing the risk of peri-implant 
complications, ultimately promoting better clinical 

of oral hygiene practices, including the use of var-
ious brushing techniques and specialized tools for 
brushing. Interproximal cleaning, mouthwashing, 
etc., should be highlighted to promote the long-
term success of the implant and its restoration. Pa-
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tient education and motivation play vital roles in 
preventing complications and maintaining implant 
stability over time [23, 24]. This is why a well-de-
signed preventive care plan, which includes regu-
lar monitoring with professional cleaning and the 
selection of effective personal hygiene products for 
daily use, is a key factor in ensuring the long-term 
success of dental implants.

The aim of the study was to improve the effec-
tiveness of orthopedic treatment for patients with a 
compensated form of T2DM undergoing prosthet-
ics with implant-supported fixed superstructures 
by optimizing follow-up care and the selection of 
individual oral hygiene means.

Material and methods

The study protocol was approved by the Eth-
ic Committee of the Bogomolets National Medi-
cal University (Protocol number 188, 28 October 
2024). Parcipitans gave their informed consent 
during the primary data collection.

This study included 48 partially edentulous pa-
tients aged 28 to 57 years who applied to the De-
partment of Prosthetic Dentistry at Bogomolets 
National Medical University between 2021 and 
2023 for prosthetics on endosseous implants and 
were diagnosed with diabetes. Given evidence of 
the impact of stress factors, including the ongoing 
war in Ukraine, on blood glucose levels and oral 
health in diabetic patients, this study focused on 
patients with a compensated form of T2DM (glyco-
sylated hemoglobin HbA1c remained stable within 
6.0% during the study period) [25]. 

Patients received 143 bone-level implants load-
ed using a two-stage approach, with osteointegra-
tion extended by 5-6 weeks. Professional and indi-
vidualized oral hygiene training was provided be-
fore placing gum formers, extending gum contour 
shaping with standard or customized formers. Pros-
thetics included first-type fixed dentures on dental 
implants, replicating natural tooth crowns, crafted 
from zirconium dioxide and secured with screw fix-
ation on standard titanium abutments [26, 27].

All subjects were given a standardized basic 
oral hygiene instruction, contained a description 
of the «Bass» brushing technique using ultrasound 
and mono-beam ultrasound brushes. Patients were 
instructed to use an oral irrigator once a day with 
50 mL of water after toothbrushing and interprox-

imal cleaning in the evenings around the implants, 
using interdental hygiene products such as floss 
and interdental brushes. All patients returned for 
follow-up examinations and data collection after 
3, 6, 9, and 12 months. In accordance with the rec-
ommendations, the patients were divided into 3 
groups: group 1 (n=22) – regularly came for exam-
ination every 3 months, used a mechanical tooth-
brush and interdental hygiene products, with other 
means used, occasionally; group 2 (n=19) – regu-
larly every 3 months came for examination, all rec-
ommended personal hygiene products were used, 
including an ultrasound brush and an irrigator; 
group 3 (n=7) – for re-examination appeared after 
12 months or more, there were errors in care.

The follow-up visits included the measurement 
of clinical data, professional oral hygiene, rein-
struction, and remotivation. Periodontal/peri-im-
plant maintenance program included full-mouth 
scaling on teeth and implant surfaces with an ul-
trasonic scaler and plastic tips for implant hygiene, 
air polishing with a Kavo Prophyflex 4 handpiece 
using glycine, manual instruments such as plastic 
curettes, and polishing with cups and brushes with 
paste, if necessary. During follow-up exams were as-
sessed oral hygiene, plaque control and visual signs 
of peri-implant inflammation. Evaluations included 
PD, BOP, occlusion monitoring and radiographic 
examination. A baseline periapical radiograph was 
taken before the installation of gum formers to 
determine the levels of crestal bone for prospective 
radiographic assessments. MBL was evaluated in pa-
tients who had suspected peri-implant mucositis and 
recorded in millimeters on peri-apical radiographs. 
Clinical data were measured at four sites around the 
implant (mesio-buccal, disto-buccal, mesio-lingual, 
disto-lingual) [28]. The following clinical param-
eters were assessed: (a) PD in mm using a standard 
probe (Perio probe 549/4 Medesy CP15 UNC) from 
the mucosal margin to the bottom of the sulcus; (b)  
BOP – positive sites, evaluated by the presence or ab-
sence of bleeding within 30 seconds after probing, and 
presented as mean percentages per individual using 
the formula BOP = (number of bleeding points/num-
ber of measurement points)×100%. The hygiene index 
of implant-supported superstructures was assessed 
using the IHI, modified based on the Green-Vermil-
lion index (Debris index) [29]. Plaque presence on 
the abutment and crown was visually assessed af-
ter staining with biphasic dye (Paroplak). The scale 
ranged from 0 (no plaque) to 3 (plaque covering one-
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third of the crown). IHI was calculated as the sum of 
points divided by the number of crowns. An IHI of 0– 
0.6 (low) indicated good hygiene in the implant site; 
0.7–1.6 (average) – satisfactory; 1.7–2.5 (high) – un-
satisfactory; and >2.5 (very high) – poor hygiene. 

The gum condition around implants was assessed 
visually (local swelling, redness, shininess, altered 
contour, fistulas) and with the SPT using Lugol’s 
solution to detect glycogen, which increases dur-
ing inflammation. The test was interpreted visually 
or numerically: no color change (negative), yellow 
(slightly positive), brown (positive). Quantitative-
ly, SPT was scored with Svrakov’s iodine number:  
0 (straw-yellow), 2 (brown papilla), 4 (brown gingi-
val margin), 8 (brown alveolar gums).

Statistical data analysis was conducted using the 
statistical package R v. 4.3.2 (EZR). To assess the 
normality of data distribution, Pearson’s c2 criteri-
on was applied. Statistical processing of the results 
included the following indicators: for parameters 
with a normal distribution: mean (M), standard de-
viation (SD), and one-way ANOVA analysis with a 
95% confidence interval; for parameters with a dis-
tribution different from normal: mean (M), medi-
an error (ME), and nonparametric Kruskal-Wallis 
analysis with a 95% confidence interval. P-values 
<0.05 were considered statistically significant.

Results and discussion

In the study of the level of hygiene in patients of 
groups 1 and 2, it was established that at 3, 6, 9 and 
12 months follow-up  IHI was significantly higher 
among patients in group 1 as compared to group 2 
(Table 1). Higher IHI in group 1 indicates a worse 
state of hygiene around the implants. It can be con-
cluded that the use of irrigator and ultrasonic brush 
has contributed to a decrease IHI compared to per-
sons who did not use these devices.

The best IHI values were recorded at the 
6-month examination, which may suggest increased 
patient motivation following their first follow-up 
visit after 3 months, when the hygienic state of 
their teeth and implants was demonstrated using 
dyes (Figures 1, 2).

We have the opportunity to compare the indi-
cators of patients in group 3 only at the 12-month 
mark, as their data are missing from previous stud-
ies. In group 3, the IHI was significantly higher af-
ter 12 months of follow-up compared to groups 1 
and 2 (Table 1).

Table 1. The results of the study on the hygiene of implant-supported 
superstructures using the IHI (M±SD)

Groups IHI

3 months 6 months 9 months 12+ months

Group 1 
(n=22)

0.89±0.34 0.75±0.26 0.81±0.28 0.83±0.24**,***

Group 2 
(n=19)

0.59±0.27* 0.47±0.18* 0.51±0.21* 0.58±0.16*,***

Group 3 
(n=7)

- - - 1.36±0.49*,**

Note. * – p<0.05 compared to group 1, ** – p<0.05 compared to group 2, 
*** – p<0.05 compared to group 3.

Figure 1. After the 3-month follow-up, a patient from group 2 with im-
plant-supported crowns on teeth 25, 26, and 36 had an IHI of 1,7; indicat-
ing an unsatisfactory level of hygiene at the implant site.

Figure 2. After the 6 months’ follow-up, the same patient from group 2. 
IHI=0.9, satisfactory hygiene level at the implant site.

When comparing groups 1, 2, and 3 in terms of 
the percentage of patients with different hygiene 
levels after 12 months of follow-up, we can con-
clude that there is a tendency for an increase in the 
number of patients with a good level of hygiene in 
group 1, with the maximum in group 2, compared 
to group 3. In contrast, group 3 shows a higher per-
centage of patients with satisfactory and unsatis-
factory hygiene levels (Figure 3).

The decrease in clinical BOP and SPT in group 2 
compared to group 1 after 3, 6, and 9 months and sig-
nificant predominance of the indicator SPT in group 
3 compared to groups 1 and 2 after 12 months of 
follow-up is statistically insignificant (p>0.05) and 
may indicate the need for longer follow-up or the in-
volvement of a larger sample of patients (Table 2).

However, higher values of SPT correlated with 
visual signs of peri-implant mucositis – local swell-
ing, redness and shininess of the soft tissue surface 
(Figures 4.А, 4.В and 4.C).
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Analysis of the percentage of patients with existing 
signs of peri-implant mucositis at 12 months shows 
an increase of 6.2% of patients with these signs in the 
group 1, not using an ultrasound brush and irrigator 
compared to group 2, whose patients use all recom-
mended hygiene products, and a more than two-fold 
increase in the percentage of individuals with mucosi-
tis in group 3 who did not follow the recommenda-
tions and monitoring schedules (Table 3).

Table 3. The percentage of patients with existing signs of peri-implant 
mucositis and positive SPT at 12 months, n (%)

Category Group 1 (n=22) Group 2 (n=19) Group 3 (n=7)

Yes 6 (27.30%) 4 (21.10%) 4 (57.10%)

No 16 (72.70%) 15 (78.90%) 3 (42.90%)

At 3, 6, 9 and 12 months of follow-up, there was 
no statistically significant difference in peri-im-
plant PD among all groups (Table 4).

Table 4. The results of the study of PD

Groups РD

3 months 6 months 9 months ≥12 months

Group 1  
(n=22)

2.55±0.54 2.45±0.53 2.44±0.54 2.36±0.49

Group 2  
(n=19)

2.45±0.43 2.37±0.41 2.33±0.46 2.28±0.47

Group 3  
(n=7)

- - - 2.56±0.51

There was no statistically significant difference in 
peri-implant MBL among patients in all groups due 
to inflexible sampling, and the values were within  
2 mm at the 12-month follow-up, excluding 2 pa-
tients from group 3. These patients showed gingival 
margin hyperemia and bleeding around the implant, 
with a bone pocket and MBL of 2,5-4,5 mm. Ad-
ditionally, exacerbated chronic periodontitis and 
supra- and subgingival deposits resulted in a high 
hygiene index, indicating poor oral hygiene.

Conclusions

This study demonstrated an increase in the level 
of implant hygiene with the integrated application 
of all cleaning products and interpoximal hygiene. 
However, the use of ultrasonic brush and irrigator 
showed a statistically significant improvement in 
hygiene performance compared to a manual brush.

Table 2. The results of the study of the SPT and BOP

Groups SPT

3 months 6 months 9 months ≥12 months

Group 1  
(n=22)

0.73±1.06 0.55±0.79 0.45±0.70 0.64±0.93

Group 2  
(n=19)

0.53±0.83 0.42±0.66 0.32±0.53 0.42±0.66

Group 3  
(n=7)

- - - 2.29±2.12

ВОР

Group 1  
(n=22)

1.99±3.43 1.14±2.07 1.76±3.04 1.59±2.63**,***

Group 2  
(n=19)

1.64±2.94 0.99±1.87 1.32±2.35 1.32±2.35*,***

Group 3  
(n=7)

- - - 8.04±9.18*,**

Note. * – p<0.05 compared to group 1, **  – p<0.05 compared to group 2, 
*** – p<0.05 compared to group 3.

Figure 3. Percentage of patients with different levels of hygiene (Good/
Satisfactory/Unsatisfactory) around implants after 12 months of follow up.

Figure 4. A. After 3 months, the patient from group 2. Slightly positive 
reaction of SPT, with Svrakov’s iodine number = 4. B. After 6 months, the 
patient from group 2. Negative test of SPT, with Svrakov’s iodine number = 2.  
С. After 6 months, the same patient from group 2. Visual signs of peri-im-
plant mucositis are missing.

Since the p-value is <0.05 in the case of the study 
BOP at 12 months, we can conclude that there is 
an effect of compliance with all recommendations 
and the use of an irrigator and ultrasound brush on 
means of BOP. 
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At the same time, a higher percentage of people 
with poorer oral hygiene and in particular implants, as 
well as with visual signs of peri-implant mucositis in 
the group that did not comply with the recommended 
monitoring deadlines, indicates the need for regular 
professional maintenance, with recall appointments 
every 3 months for the first year after implant resto-
ration. Maintenance should be consistent and involve 
an evaluation of the restoration and surrounding tis-
sues, followed by professional cleaning of prostheses, 
implants, and abutments. Additionally, it should in-
clude updated instructions to enhance the patient’s 
home care routine, by remotivating the patient ensur-
ing long-term implant success and tissue health.

Despite these findings, more long-term, 
well-controlled clinical studies are necessary to 
better define the relationship between oral hygiene 
levels and peri-implant health in patients with con-
trolled T2DM, particularly when using multiple 
oral hygiene devices. Such research would provide 
clearer insights into how specific hygiene practices 
impact on implant success in this population.
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Introduction

IBS is common gastrointestinal disorder that 
-

Gut microbiome is composed of trillions of dif-
ferent microorganisms, which are similarly distrib-

Bacteroidetes, 
Firmicutes, Actinobacteria, and Proteobacteria were 

-
cent studies have shown the relationship between 
presence of gut dysbiosis and development of auto-

HT often coexists with IBS and may worsen its 
clinical course. SIBO is highly prevalent both in 
IBS and HT, and number of SIBO-positive cases 

-

The aim of present study was to determine the 
gut microbiome composition and SIBO frequency 

and hypothyroid HT.

Materials and methods

Patients
This pilot single-center, cross-sectional study 

was carried out from June 2022 to June 2024 in 
-

Rome IV criteria for IBS-C. Exclusion criteria 
-
-

ment), history of cancer, pregnant women, active 
use of probiotics, presence of any other comorbid 
autoimmune disorder.

study. Based on hypothyroid HT status they were 

-

Thyroid-stimulating hormone, thyroid peroxi-
dase and thyroglobulin antibodies blood tests and 

-
nosis of HT. Thyroid-stimulating hormone level 

criterion for hypothyroidism due to L-thyroxine 
replacement therapy. There were no statistically 

Baseline characteristics of enrolled participants are 
presented in Table 1. 

Table 1. Baseline characteristics of enrolled participants

Real-time quantitative polymerase chain reaction
Determination of microbiota composition was 

performed with quantitative real-time polymerase 
chain reaction. It was conducted in the Diagen 

-
tor. Before the material collection patients didn’t 
eat products with the complicated digestion such 
as steamed meat, sausage, and mutton fat. The pa-
tients also didn’t required to use drugs which af-
fect peristalsis or change the stool color. The stool 
samples were collected into sterile containers. 



The material transportation was provided at the 
temperature of lower than +22 oC for less than 6 

PowerFecal DNA Kit for getting the maximum 
DNA clarity. After DNA separation its special frag-

help of polymerase enzyme – it helped to receive 
-

tion was conducted by DT prime thermal cycler for 
better control of temperature cycles. PCR included 
3 stages: denaturation, annealing, extension, which 

-
position method provides a wide range of dynamic 
detection. Manufacturer software was used for data 
analysis. The method was considered valid and 

composition in Ukraine.

are presented in Table 2. For further statistical 
analysis, the data are presented as a decimal loga-

Table 2. Reference values for different microbial species

Type of microbiota Reference range 

(copies/mL)

Glucose hydrogen breath test
Glucose hydrogen breath test was used to di-

to measure H2 concentration in the exhaled air. 
All patients were recommended to avoid milk and 
dairy products, cabbage, beans, fresh and canned 

hours before the test, and were allowed to drink wa-

ter only. Smoking and chewing gum were restricted 
as well. After taking the deep breath, the patient 
was exhaling into the tube connected to the device 

-
utes. A rise of H2
over baseline was considered as a positive test re-

minutes. Considering that measuring quantitative 
culture of upper gut aspirate has a lot of limitations 

labs, high cost, inability of culturing big microbial 
-

sen as the test for SIBO diagnosis. 
Statistical analysis 
Statistical analyses were performed using open-

-
tion for Statistical Computing, Vienna, Austria) 

Saitama, Japan). The normality of the continuous 
variables distribution was assessed by Shapiro-
Wilk test. The data were not normally distributed 
and hence non-parametric tools were used for the 
analysis. The Mann-Whitney U-test was used to 

and control) with a continuous scale. The Fisher’s 
exact test was used to evaluate the relationship be-
tween two qualitative variables.

-
th th

Ethical approval
The study was approved by the Bioethical Ex-

-

Declaration of Helsinki of the World Medical As-

obtained from all patients enrolled in the study.

Results

Studying the gut microbiota health markers 
(Table 3), a trend for higher total bacterial count 
was observed in IBS-C patients with hypothyroid 
HT. Firmicutes/Bacteroidetes -

Bacteroides fragilis group / 
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Faecalibacterium prausnitzii
-

pared to control group.

Table 3. Gut microbiota health markers in patients of study and 
control groups

Table 4 shows data on the gut microbiome com-
position in IBS-C patients regarding the presence 
of hypothyroid HT. In study group amounts of Lac-

and Escherichia 
coli Bac-
teroides fragilis group and Roseburia inulinivorans 

Discussion

Gut microbiota alterations in both patients with 
IBS and HT usually demonstrate controversial re-
sults. K. Ponussamy et al. have shown higher di-
versity of total bacteria as well as Bacteroidetes and 
Lactobacillus and lower diversity of  

Meta-analysis of 24 studies also reported higher 
levels of Lactobacillus and Bacteroides and lower 
levels of Faecalibacterium and  in 

-
-

creased levels of Bacteroides and  
-

er, the amount of  and Lactobacillus, 

Table 4. Gut microbiome composition in patients of study and control groups

The SIBO frequency in hypothyroid HT pa-
-

age of SIBO-positive cases observed in this group 
was two times greater than in isolated IBS-C pa-

-

higher absolute rise in breath hydrogen above base-
Table 5).

-

controls have found the increase in abundance 
level of Roseburia, and decrease in Fecalibacterium, 
Bacteroides 
microbiome composition wasn’t detected between 
hypothyroid patients and healthy controls either 
in crude or adjusted models  



4 studies demonstrated increased Bacteroides 
fragilis levels in HT group compared to healthy 

Bacteroides fragilis/Faecali-
bacterium prausnitzii ratio is considered a sign of 

-

during the autoimmune thyroiditis. Firmicutes/
Bacteroides
group of our study, and meta-analysis showed the 

-
vide enough data considering abundance level of 
Escherichia coli in patients with HT, which was 

Zhuang et al. as well as H.N. Liu et al. found no 
Escherichia coli levels depending on 

 

symptoms of bloating, constipation, and abdomi-

level of Clostridium, Escherichia, and Enterobac-
teriae
aimed to identify changes in gut microbiome of pa-
tients with HT, demonstrated the high correlation 
between gut dysbiosis, bacterial overgrowth with 

high SIBO prevalence and higher H2 level rise if 
available presence of HT.

The limitations of our study were the single-
center, cross-sectional design, small sample size, no 

-

Conclusions

-
tions, such as lower Firmicutes/Bacteroidetes ratio 
and higher Bacteroides fragilis group / Faecalibac-
terium prausnitzii ratio. Gut microbiome composi-
tion of these patients was characterized by lower 
amounts of Lactobacillus spp.,  spp. 
and Escherichia coli, and higher levels of Bacteroi-
des fragilis group and Roseburia inulinivorans. It 
was shown the high rate of SIBO-positive cases 
and higher H2 level rise in presence of HT. Further 
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Резюме. Синдром подразненої кишки (СПК) є поширеним розладом 

органів травлення. Значну роль у його патогенезі відіграють зміни 

складу кишкової мікробіоти. Тиреоїдит Хашимото (ТХ) є частим 

коморбідним станом при СПК і може погіршити його перебіг. Синдром 

надмірного бактеріального росту (СНБР) є вкрай поширеним при 

обох захворюваннях. Метою дослідження було визначити склад 

кишкового мікробіому та частоту СНБР у пацієнтів із синдромом 

подразненої кишки із закрепами (СПК-З) та ТХ з гіпотиреозом. 

Матеріал і методи. Це пілотне одноцентрове крос-секційне 

дослідження залучило 25 пацієнтів із СПК-З. Залежно від наявності ТХ 

з гіпотиреозом їх було розподілено на 2 групи: 18 осіб з СПК-З та ТХ 

з гіпотиреозом (дослідна група) та 7 пацієнтів із СПК-З (контрольна 

група). Визначення складу мікробіому (Lactobacillus spp., Bifidobac-
terium spp., Escherichia coli, група Bacteroides fragilis, Bacteroides te-
taitaomicron, Fecalibactrerium prausnitzii, Enterococcus spp., Roseburia 
inulinivorans) проводили за допомогою полімеразної ланцюгової 

реакції в реальному часі. Для діагностики СНБР використовували 

водневий дихальний тест з навантаженням глюкозою. Статистичний 

аналіз проводили з використанням програмного забезпечення 

R версії 4.4.1 та EZR версії 1.68. Результати. Тенденція до більшої 

загальної бактеріальної маси спостерігалася в пацієнтів із СПК-З та 

ТХ з гіпотиреозом. Нижче співвідношення Firmicutes/Bacteroidetes 

(p=0,031) і вище співвідношення Bacteroides fragilis / Faecalibacterium 
prausnitzii (p=0,001) виявлено в пацієнтів дослідної групи порівняно з 

контрольною групою. У пацієнтів дослідної групи кількість Lactobacil-
lus spp., Bifidobacterium spp. та Escherichia coli були статистично вагомо 

нижчими, тоді як показники групи Bacteroides fragilis та Roseburia inu-
linivorans були вищими (p<0,05). Встановлено високу частоту СНБР у 

пацієнтів із ТХ з гіпотиреозом і СПК-З (61,1%). Дослідна група також 

характеризувалася вищим абсолютним показником зростання вмісту 

водню в повітрі при проведенні дихального тесту з навантаженням 

глюкозою порівняно з контрольною групою. Висновки. У пацієнтів 

із СПК-З і супутнім ТХ з гіпотиреозом виявлено значущі зміни складу 

кишкової мікробіоти, такі як нижче співвідношення Firmicutes/Bacte-
roidetes і вище співвідношення групи Bacteroides fragilis/Faecalibacte-
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of erectile dysfunction in men who have 
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Ye.A. Shelkovoy, V.M. Rybalchenko, I.I. Skladanna
State Institution «V.P. Kommisarenko Institute of Endocrinology and 

Metabolism, National Academy of Medical Sciences of Ukraine»

Abstract. One of the negative consequences of the coronavi-

rus disease (COVID-19) pandemic has been the deterioration of 



erectile function in men. Sexually active people who suffered from 

COVID-19 noted a decrease in the frequency of sexual intercourse 

and sexual satisfaction at different periods after suffering from the 

underlying disease. At present, erectile dysfunction (ED) in men 

who have contracted COVID-19 is considered one of the frequent 

complications and a marker of endothelial dysfunction, and a prog-

nostic factor for the development of cardiovascular diseases. Erec-

tile dysfunction and COVID-19 have similar risk factors of pathologi-

cal impact on the body, in particular disruption of the integrity of 

blood vessels, cytokine imbalance, cardiovascular disease, diabetes 

mellitus, obesity, and psychological state. The aim of the work was 

to study the effect of L-arginine use in men with ED, who suffered 

from COVID-19. Material and methods. The study involved 21 

men, average age 42.7±6.4 years, who suffered from COVID-19 and 

complained of erectile dysfunction. The patients were divided into 

2 groups: group 1 – 9 men who were offered a treatment regimen 

of L-arginine 3.0 g 2 times a day and sildenafil 25 mg 1 time a day 

for 3 months; group 2 – 12 men who received 25 mg of sildenafil 1 

time per day for 3 months. Results. Erectile dysfunction in men 

who have contracted COVID-19 shown a deterioration of erectile 

function, decreased sexual desire, as well as a deterioration of or-

gasmic sensations during sexual intercourse. The use of L-arginine 

6,0 g / day and sildenafil 25 mg daily for 3 months showed a sig-

nificant improvement in the international index of erectile function. 

Conclusion. The use of arginine can be considered as an effective 

method of influencing the pathophysiological components, which 

can improve the hemodynamics of the blood vessels of the penis 

and result in a positive effect on the effectiveness of ED treatment 

in general.

Keywords: male, COVID-19, erectile function, L-arginine.
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V.A. Serhiyenko, V.B. Sehin, A.A. Serhiyenko
Danylo Halytsky Lviv National Medical University

Abstract. Cardiac autonomic neuropathy (CAN) in type 2 diabetes 

mellitus (T2DM) is considered as an independent risk factor for car-

diovascular mortality. Given the impact of CAN on the quality of 

life of patients with T2DM, it is recommended to assess the symp-

toms of autonomic dysfunction in each patient with diabetes. The 

«golden» standard in the diagnosis of CAN is based on the results of 

cardiovascular autonomic reflex tests (CART’s), but their implemen-

tation requires special equipment and mastery of techniques. The 

aim is to assess the diagnostic information content of the Ukraini-

an-language version of the Composite Autonomic Symptom Score 

31 (COMPASS 31) questionnaire, as a screening test for confirm-

ing autonomic dysfunction in patients with T2DM. Material and 

methods. This is a cross-sectional study involving 32 people, 16 of 

whom were patients with T2DM and clinical CAN (main group) and 

16 were practically healthy (control group). CAN was diagnosed 

in the presence of at least two abnormal tests. Age and gender 

of the examined subjects did not differ (p>0.05). CAN was verified 

using CART’s. CAN was diagnosed in the presence of at least two 

disturbed tests. The linguistically validated Ukrainian version of 

COMPASS 31 was translated using the forward/backward trans-

lation method. The COMPASS 31 consists of 31 questions grouped 

into six domains. The weighted scores for individual groups were 

summed to form a total weighted score (TWS).  The TWS value 

which exceeded 16.44 was considered violated. Statistics: SPSS, 

IBM SPSS Statistics 20. Results. It was found that patients with T2DM 

and clinical CAN had significantly higher TWS scores on the COM-

PASS 31 scale compared to the control group (21.8±9.4 vs. 11.2±9.1; 

p<0.05). The greatest contribution to the increase in TWS indices in 

patients with CAN belongs to the secretomotor (6.4±1.6 vs. 1.3±1.1; 

p<0.05) and gastrointestinal domains (6.0±1.3 vs. 1.8±1.0; p<0.05). 

Conclusions. The use of the COMPASS 31 questionnaire is an ac-

ceptable tool for screening, particularly for identifying patients with 

autonomic dysfunction.

Keywords: type 2 diabetes mellitus, autonomic dysfunction, car-

diac autonomic neuropathy, questionnaire.
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Introduction. To date, the characteristics of carbohydrate me-

tabolism at the early stage of steatotic liver disease associated 

with metabolic dysfunction – the stage of metabolically associ-

ated liver steatosis (MALS) – have not yet been established, since 

the available literature sources consider it together with steato-



hepatitis, which determined the relevance and expediency of 

our study. The aim was to characterize parameters of carbohydrate 

metabolism and their correlation links under the conditions of the 

MALS and to establish their diagnostic value. Material and meth-

ods. 450 patients with cardiorheumatic pathology were examined, 

they were divided into main groups (n=324) with concomitant MALS 

and control groups (n=126) with an intact liver. We evaluated the fast-

ing blood glucose level, its correlations, the frequency of hyperglyce-

mia, and the diagnostic value of this sign. In group 2, a standard oral 

glucose tolerance test was performed also liver sensitivity to insulin 

according to the HOMA-IR index and sensitivity of peripheral tissues 

to insulin according to the Gutt and Cederholm indices were deter-

mined. The results were processed statistically, p<0.05 was taken as 

the level of significance.  Results. In patients without diabetes mel-

litus with MALS, fasting blood glucose was significantly higher than in 

patients with intact liver conditions (5.67±0.26 vs. 4.86±0.22 mmol/L; 

p<0.05). Fasting blood glucose level in patients with MALS was sig-

nificantly correlated with other criteria of metabolic syndrome, pa-

rameters of inflammation, endogenous intoxication, structural and 

functional parameters of liver and heart conditions. Patients with 

concomitant MALS differed significantly from patients with an intact 

liver in terms of higher glucose values at 30´, 60´ and 120´ and the 

area under the glucose curve, which was accompanied by signifi-

cantly lower values of Gutt and Cederholm indices of insulin sensitiv-

ity in peripheral tissue. Fasting hyperglycemia increased the probabil-

ity of developing MALS by 4.73 times compared to intact liver (95% 

CI=1.83-12.22; Z-statistic 3.211; p=0.0013). Conclusions. Carbohy-

drate metabolism changes already at the stage of liver steatosis, with 

an increase in insulin resistance of the liver and a decrease in insulin 

sensitivity of peripheral tissues; therefore, hyperglycemia is an essen-

tial feature of the difference between an intact liver and steatosis.

Keywords: metabolic-associated liver steatosis, fasting glucose, 

glucose tolerance test, insulin sensitivity of peripheral tissues, 

hyperglycemia.
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Спорадична медулярна карцинома щитоподібної залози (МК ЩЗ) є гетерогенним орфанним захворю-

ванням зі змінним та непередбачуваним перебігом, що асоціюється з гетерогенними генетичними порушення-

ми, зокрема різною роллю низки соматичних мутацій генів  а також мутованих варіантів інших генів, які 

є причинами виникнення карцином. Клінічний перебіг МК варіює від надзвичайно «млявої» пухлини, яка може 

залишатися незмінною роками, до агресивного варіанту, який призводить до високого рівня летальності. Од-

нією з причин таких особливостей розглядають різницю в частоті мутацій генів серед жінок та чоловіків і, отже, 

вплив статі на агресивність МК. Мета. Визначити онкологічні та клінічні характеристики хвороби в пацієнтів 

різної статі зі спорадичними МК ЩЗ. Матеріал і методи. Ретроспективний аналіз клінічних даних 66 хворих 

на спорадичну МК ЩЗ. Дані про пацієнтів включали вік, стать, розміри пухлин та їх класифікацію за системою 

TNM, наявність агресивних характеристик, супутнього хронічного автоімунного тиреоїдиту (ХАІТ), обсяг хі-

рургічного втручання, рівень кальцитоніну (КЦ) у сироватці крові до та після операції, кількість рецидивів, 

повторних операцій, а також поопераційний стан здоров’я (здорові, prolongatio morbi, померлі). Результати. 

Пік захворюваності в жінок припадає на вік 51-60 років, у чоловіків на 10 років раніше. У хворих чоловіків по-

рівняно з жінками розмір карцином суттєво збільшений, що підтверджено також більшою часткою чоловіків у 

когорті, які мали пухлини категорії Т3 і Т4. У чоловіків МК утричі частіше, ніж у жінок метастазують одночасно в 

центральні та латеральні лімфовузли шиї (N1ab) та у 18,5 раза частіше віддалено (найчастіше в печінку). Часто-

та мультифокальних спорадичних МК не різниться серед чоловіків та жінок як і частота інвазії МК до капсули 

пухлини та наявності ХАІТ, тоді як інтра- та екстратиреоїдна інвазія зустрічалася частіше у хворих чоловічої 

статі. У всіх пацієнтів до операції рівень КЦ у сироватці крові був вищим за верхню межу норми; у чоловіків 

майже утричі вищим, ніж у жінок. Практично всім пацієнтам незалежно від статі була виконана тотальна тирео-

DOI: 10.31793/1680-1466.2024.29-4.355



їдектомія одночасно з центральною та латеральною лімфодисекцією, проте в п’ятої частини хворих жінок 

лімфодисекція була обмежена лише центральним відсіком шиї (у чоловіків таку операцію не проводили). У 

поопераційний період у третини хворих чоловіків відмічали рецидиви, у зв’язку з чим виникала необхідність 

у проведенні повторних операцій; необхідність їх у жінок була уп’ятеро нижчою. У 14,6% жінок та 27,7% чоло-

віків при повторних оглядах реєстрували неповну біохімічну ремісію, про що свідчили результати визначення 

концентрації КЦ у сироватці крові. У жінок поопераційна концентрація КЦ зменшувалася у 21 раз, у чоловіків 

у 3,7 раза. Водночас нормалізація поопераційної концентрації КЦ залежала від наявності віддалених мета-

стазів чи неповної біохімічної ремісії. Суттєвіше ця залежність проявлялась у хворих чоловіків. Шестеро з 18 

хворих чоловіків зі спорадичною МК померли; серед жінок летальність у 4 рази нижча. Середній термін, який 

пройшов між видаленням карциноми й смертю хворих чоловіків, був на 3 роки меншим, ніж у жінок. Водночас 

середній вік останніх був на 20 років більшим, ніж у померлих чоловіків. Висновки. Агресивніша поведінка 

МК у чоловіків (ніж у жінок) охоплює більший розмір пухлини, частішу інтра- та екстратиреоїдну інвазію, ши-

роке метастазування в лімфатичні вузли шиї, частіше віддалене метастазування, вищий рівень КЦ у сироватці 

крові, часті післяопераційні рецидиви та вищу летальність. Для хворих жінок, які частіше хворіють на МК, ніж 

чоловіки, і для яких пік захворюваності припадає на 10 років пізніше, ніж у чоловіків, негативним чинником 

щодо перебігу хвороби може бути вік понад 60 років.

спорадична медулярна карцинома щитоподібної залози, характеристики пухлин, кальцитонін, 

рецидиви, летальність, хворі різної статі.
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Clinical and oncological characteristics of 
sporadic medullary thyroid carcinoma in 
patients of different sexes
B.B. Guda, І.І. Komisarenko
State Institution «V.P. Komisarenko Institute of Endocrinology and 

Metabolism of the National Academy of Medical Sciences of Ukraine»

Abstract. Sporadic medullary thyroid carcinoma (MTC) is a 

heterogeneous orphan disease with a variable and unpredictable 

course associated with heterogeneous genetic disorders, in 



particular the different role of somatic mutations of the RET, RAS 

genes, as well as mutated variants of other genes, which are the 

causes of carcinomas. The clinical course of MTC varies from an 

extremely indolent tumor, which can remain unchanged for years, to 

an aggressive variant with a high mortality rate. One of the reasons 

for such features is considered to be the difference in the frequency 

of gene mutations among women and men and, therefore, the 

influence of gender on the aggressiveness of MTC. The aim is to 

determine the oncological and clinical characteristics of the disease 

in patients of different sexes with sporadic thyroid cancer. Material 

and methods. Clinical data of 66 patients with sporadic MTC were 

analyzed retrospectively. Patient data included age, sex, tumor size 

and TNM classification, presence of aggressive characteristics, 

concomitant chronic autoimmune thyroiditis (CAIT), extent of 

surgical intervention, preoperative and postoperative serum 

calcitonin (Ctn) levels, number of relapses, repeated operations, and 

as well as postoperative health status (healthy, prolongatio morbi, 

deceased). Results. The peak incidence in women occurs at the 

age of 51-60 years, in men – 10 years earlier. In male patients, the 

size of carcinomas is significantly larger than in females, which is 

also confirmed by a higher proportion of men in the cohort who 
had tumors of the T3 and T4 categories. In men, MCs metasta-

size simultaneously to the central and lateral lymph nodes of 

the neck (N1ab) three times more often than in women and 

are removed 18.5 times more often (most often to the liver). 

The frequency of multifocal sporadic MCs does not differ among 

men and women, as well as the frequency of MC invasion into 

the tumor capsule and the presence of CAIT, whereas intra- and 

extrathyroidal invasion was more common in male patients. In all 

patients the preoperative serum Ctn level was above the upper 

limit of normal; in men it was almost three times higher than in 

women. Almost all patients, regardless of gender, underwent total 

thyroidectomy simultaneously with central and lateral lymph node 

dissection, however, in in one fifth of  female patients, lymph 

node dissection was limited to the central neck compartment 

only (in men, such an operation was not performed). In the 

postoperative period, relapses were noted in one third of male 

patients, which necessitated repeated operations; the need for 

them in women was five times lower. Incomplete biochemical 

remission was recorded in 14.6% of women and 27.7% of men 

during follow-up examinations, as evidenced by the results 

of determining the Ctn concentration in the blood serum. In 

women, the postoperative concentration of Ctn decreased by 21 

times, in men by 3.7 times. At the same time, normalization of the 

postoperative concentration of Ctn depended on the presence 

of distant metastases or incomplete biochemical remission. This 

dependence was manifested more significantly in male patients. 

Six out of 18 male patients with sporadic medullary carcinoma died; 

among women, the mortality rate is 4 times lower. The average 

time between carcinoma removal and death of male patients 

was 3 years less than that of female patients. At the same time, 

the average age of the latter was 20 years older than that of 

the deceased male patients. Conclusions. The more aggressive 

behavior of MTC in men (than in women) includes larger tumor size, 

more frequent intra- and extrathyroidal invasion, extensive neck 

lymph node metastasis, more frequent distant metastasis, higher 

serum Ctn levels, frequent postoperative recurrences, and higher 

mortality. For female patients, who suffer from MTC more often 

than men, and for whom the peak incidence occurs 10 years 

later than in men, a negative factor in the course of the disease 

may be age over 60 years.

Keywords: sporadic medullary thyroid carcinoma, characteristics 

of tumors, calcitonin, relapses, mortality, patients of different sexes.
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Cytological prediction of 
thyroid cancer aggression  
as a new promising direction 
in clinical thyroidology

PTC is the most common subtype of thyroid 
-
-

cer have a favorable prognosis, with the majority 

-

subtypes of PTC exhibit aggressive behavior and 
poor prognosis. Regional metastases to the cervi-

DOI: 10.31793/1680-1466.2024.29-4.363



PTC, leading to regional tumor recurrence and 
mortality. The recurrence rate in PTC patients is 

recurrence require surgical reoperations, which is 
costly and a cause of physical loading for the pa-
tient. In addition, reoperation increases the risk of 
postoperative complications, such as damage to the 
recurrent laryngeal nerve and temporary or per-

-
tifying factors that predict lymph node metastasis 

help in the diagnosis, treatment, and postoperative 
monitoring of patients. Preoperative detection of 
LNMs is crucial for planning PCT surgery. Cur-
rently, ultrasound is the best method for screening 

only 20-40% of patients with cervical lymph node 
metastases can be diagnosed preoperatively by ul-

cervical lymph node metastases correlate with his-
topathological features of PCT, such as lymphat-
ic invasion, the presence of psammomatic bodies, 
micropapillary structures, discohesive tumor cells, 

-

specimens after surgery. A small proportion of PCT 
shows aggressive clinical behavior, such as high 

-
ty, regional and distant metastases, and recurrences 

by the World Health Organization as biologically 
aggressive variants, which include tall-cell, colum-

-
lar subtype) can also exhibit aggressive clinical be-

-
gressive variants among thyroid microcarcinomas, 

papillary microcarcinomas to determine the tactics 
of therapy. Therefore, the issue for early prediction 
of aggressive PTC behavior in order to determine 
adequate therapy is extremely relevant.

PTC, based on which their behavior is predicted. 
-

sion, size) system, the main prognostic factors are 
the patient’s age, the presence of distant metasta-
ses at the time of observation, extrathyroidal ex-
tension, and tumor size. According to this system, 

age with no distant metastases and patients of any 

extension and microinvasive follicular histology are 

a high-risk group. Relapse-free survival rate in pa-
-

-

size), is based on such parameters as age, tumor ex-
tension, its size, and histological class. For the low-

-
pleteness of resection, invasion, size) system takes 
into account the presence of distant metastases, 
the patient’s age, tumor size, and extrathyroidal 

-
-

T N0M0 N0M0, T2N0M0, or mul-
tifocal T N0M0 3 or T4N
or M ). The high risk group based on the extrathy-
roidal tumor extension is divided into intermedi-

helps to formulate individual rational therapeutic 
approaches that allow avoiding costly unnecessary 
treatment, but adding really necessary stages. In 
addition, molecular markers are used for preopera-

-
havior, on the basis of which risk groups are formed 
and more or less aggressive surgical tactics are used.

The most important histological factors for tu-
mor behavior are extrathyroidal extension, vas-
cular invasion, tumor size and its multicentric 
growth. Extrathyroidal extension is considered an 
independent unfavorable factor for tumor behavior 
and patient survival. Patients with minor tumor 

trachea, larynx, and esophagus. For patients with 
extrathyroidal extension of PTC, the risk of relapse 
and death is higher than for patients without such 

-
strated an association of extrathyroidal tumor ex-
tension with factors that coordinate the regulation 
of genes involved in the organization of the extra-
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cellular matrix, with genes important for iodine 
-

cular invasion is considered an important predic-
tor of the distant metastasis development and the 

size is also the most important prognostic factor 
for the TC behavior. Its increase correlates with an 
increase in the frequency of local relapses and neg-

distant metastases is also considered an independ-
ent prognostic factor. In addition, it is noted that 
patients with multicentric papillary carcinomas 
have an older age, a higher TNM stage, and a higher 
relapse rate than patients with unifocal PTC. Pa-
tients with multicentric papillary microcarcinoma 
demonstrate a higher relapse rate and mortality 

-
tion of tumors was compared with a combined as-
sessment of key histological features, such as severe 
nuclear atypia, vascular invasion, i.e. with histolog-

PTC does not have a high prognostic value, while 
histological class is an important independent 
marker. The presence of tumor necrosis in histolog-

provides additional valuable information regarding 
the prognosis. The prognostic value increases if 

the tumor are taken into account. There is evidence 

be low in cases of heterogeneous structure of car-
cinomas. Other authors believe that the amount of 

-

which the prognosis of the disease course is carried 
out, which are based on general clinical character-
istics of patients and histological characteristics of 
tumors. In this case, the prognosis of tumor behav-
ior is carried out at the postoperative stage, when 
it is impossible to change the approach to surgical 
intervention. 

Since surgical treatment of PTC is currently 
reduced to a minimum, individual preoperative 
assessment of thyroid carcinoma aggression is an 
important component in determining the extent of 
surgical resection. Due to prophylactic lymphad-
enectomy, even lymph nodes that do not have me-

tastases are often resected. As a result, the opera-

such as hypocalcemia and recurrent laryngeal nerve 

and necessity of prophylactic lymphadenectomy 
-

Thyroid Association guidelines, it is no longer rec-

Therefore, if the required surgical volume could 
be determined by predicting the LNMs before sur-
gery, it would be possible to select the optimal sur-
gical method for each patient in more detail and 

-
lactic lymphadenectomy. It is very important to 

preoperative stage, which will allow developing an 
appropriate treatment plan, that include more ag-
gressive surgery, adjuvant therapy and closer sur-
veillance. Intraoperative diagnostics cannot help 
to determine the exact subtype of PTC and has 

FNAB material has become widespread and is used 
-

-

malignant neoplasms, diagnostics of lymphoprolif-
erative and metastatic processes. Currently, there 
are much more modern possibilities of cytological 
diagnostics, in particular, preoperative prediction 
of tumor behavior, on the basis of which adequate 

-
cantly increased by the use of immunocytochemi-
cal research. There are many examples of success-
ful preoperative prediction of tumor behavior for 
the selection of adequate therapy using material 
obtained by FNAB of malignant neoplasms of var-

-
ities for the use of pancreatic cancer smears materi-
al for testing targeted anticancer drugs in culture 
are shown. Similar approaches are also being devel-

approach in thyroidology is the analysis of certain 



nuclei and cytoplasm, adhesive properties of cells, 
cellularity of the smears, architecture of cell sheets, 
nuclear-cytoplasmic ratio), as well as background 

macrophages, multinucleated foreign body cells, 
-

studies have been conducted on the prognostic 

et al. using univariate and multivariate analysis 
-

tomorphological features that correlate with some 
clinicopathological indicators in patients with 
PTC. The results obtained after analyzing studies 

intranuclear pseudoinclusions, cell adhesion, nu-
clear size and nuclear pleomorphism were strong 
predictors of some clinicopathological parameters 
such as ECI and the LNM presence, while lympho-
cytes, membrane nuclear regularity and multinu-

It is known that the adhesive properties of epi-

If in benign tumors the epithelial cells are closely 
connected to each other, then in malignant tumors 
the cells lose this adhesive connection, which al-
lows them to separate more easily from the epithe-
lial layer and be ready for migration and metastasis. 

of aggregation) and the amount of cytoplasm in the 
cell smears is carried out using a scoring system 
from 0 to 2. Adhesion score 0 means the presence of 
predominantly small epithelial layers in the smears 
and the absence of individual isolated cells. Adhe-

isolated cells or small epithelial layers. Adhesion 

cells are lost) is assigned to preparations with the 
presence of predominantly isolated epithelial cells, 
or the presence of solid cell clusters. Multivariate 
logistic regression analysis demonstrated that ECI 
was present in a greater number of patients with a 
cell adhesion score of 2 than in those with an adhe-

including microcarcinomas, the ECI possibility 
-

nantly isolated thyrocytes, i.e., epithelial cells with 
loss of adhesive properties. These studies made it 

possible to propose prognostic models of LNM us-
ing cytological characteristics in PTC smears. The 

respectively, i.e., with a gradual decrease in cellular 
adhesion of PTC, the incidence of LNM increases 
accordingly. This is of great practical importance in 
clinical work for making clinical decisions, for ex-
ample, regarding the need for prophylactic lymph 
node dissection. The next cytological characteristic 
that the researchers focused on was the amount of 

of patients with scanty, medium and abundant cy-

for some aggressive subtypes of PTC with frequent 
-

rosing, tall cell, and columnar cell subtypes, the 
cells of which are characterized by a large amount 
of cytoplasm. That is, a large amount of cytoplasm 
in epithelial cells may indicate increased invasive-
ness of tumors. Thus, such cytomorphological fea-
tures as cell adhesion and the amount of cytoplasm 
may be a valuable tool for identifying ECI or LNM 

-
crocarcinomas).

The next promising cytologic factors for pre-
dicting thyroid carcinoma behavior were atypical 
histiocytoid cells and multinucleated giant cells 

and LNM tumors are tumor cells that have a his-
tiocytoid or epithelioid appearance, dark to vesic-

-

their presence in PTC and LNM smears after sur-
gical resection. Thus, it was suggested that AHCs 
in FNA of primary PTC do not simply represent 
cystic variants of PTC, but serve as potential bio-
markers for predicting LNM. Studies have shown 
that BGCs are associated with larger tumor size 

result of the studies conducted, it was shown that 
cytomorphological characteristics such as AGCs 
and BGCs observed in FNA material of PTC were 

-
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have contributed to preoperative tumor prognosis 
-

The problem of diagnosis and treatment of PTC is 

lose the ability to accumulate RI, which occur in 
-

dian survival of patients with distant RIRM is only 
-

with thyroid cancer, so it is important to have the 
ability to predict the RIRM development early for 
possible prevention of their appearance or for time-
ly detection. The earliest way to predict RIRM of 
PTC is preoperative cytological prediction using 
FNA material. In world practice, molecular genet-
ic methods, such as detection of BRAF gene mu-
tations, are used to predict the thyroid carcinoma 
behavior on preoperative material. However, these 
methods are very expensive and can hardly be used 

the development of RI process in PTC resistance 
is the disruption of molecular, biological, physi-
cal and genetic mechanisms of RI accumulation 

been conducted to study the molecular, histological 
and immunohistochemical characteristics of PTC 

the FNA material and cytological characteristics 
that could correlate with the iodine-accumulating 

-

this issue prompted us to conduct a pilot complex 
cytological and immunocytochemical study of the 

-
responding groups of PTC and their metastases) in 
order to identify characteristic cytological features 
and create, on their basis, methods for preoperative 
predicting RIR.

We have conducted a comprehensive cytologi-
cal and immunocytochemical study of FNA smears 

-

-
logical and immunocytochemical features of their 

time methods for preoperative prediction of aggres-
sion and RIR in PTCs. We propose the use of de-

and the emergence of special cellular phenotypes as 
cytological markers for predicting aggression and 
RIR in PTCs. The analysis of the correlation be-
tween a number of epithelial cells reacting with an-
tibodies to TPO in the FNA smears samples of PTC 
and the frequency of metastases detection in these 

-
ectomy and RIT) proves the presence of an inverse 

shown that with a high content of thyrocytes and 

metastases were not detected in the postoperative 
period. At the same time, the appearance of RIRM 
was recorded only in cases of the absence of TPO 
expression in the FNA smears material of PTC, or 

in the smears. The results of the conducted studies 
show that the determination of the thyrocytes con-
tent with the TPO presence in the FNAB material 
of PTC can be used to predict their behavior and 
metastasis tendencies in the postoperative period. 

-
al of PTC FNA smears does not exclude metastasis 
in the postoperative period and the occurrence of 
RIRM, a high percentage of TPO+ epithelial cells 

favorable tumor behavior without waiting for the 

use of immunocytochemical detection of cells con-

smears allows predicting the occurrence of RIRM 
-
-

od allows identifying a risk group of patients with a 
-

itoring them. That is, in the presence of RI-nega-
tive scanograms, use additional research methods 

hemithyroidectomy should be avoided even in cas-
es of small size of such carcinomas.

We have demonstrated the presence of pheno-
typic heterogeneity of follicular epithelium in the 
RIRM FNA smears of PTC, which was manifested 
by a greater diversity of subclones and structures 
of thyrocytes compared to RI-sensitive metastases 



is the presence of special phenotypes of epithelio-

general population of epithelium by the presence of 
a clear contour, light cytoplasm, and the absence of 
thyroglobulin and TPO involved in the RI accu-

metastasis in the groups with and without S-cells in 
the FNA smears of primary PTCs was statistically 

-
erative metastases, including RIRMs, were identi-

of primary PTCs. At the same time, in patients with 
the absence of these cells in the PTC smears, such 

study of the correlation between the S-cell pres-
ence in the smears of primary PCT and the number 
of regional metastases showed that in patients with 
multiple regional metastases, these cells were de-
tected in 42% of cases, while in patients with the ab-
sence of regional metastases, S-cells were detected 

Figure 1 shows 
the scheme for predicting postoperative metastases 
based on the detection of cytological factors in the 
FNA material of PTC.

organization due to a decrease in TPO expression 

of TPO+ thyrocytes in RIRM and RISM of PTC 

the RIRM group was 0, and for the RISM group – 
-

erage percentage of TPO+ cells, the excess of which 
clearly indicates RI sensitivity of the metastasis. At 
the same time, the absence of cells with TPO clear-
ly indicates RIR of the metastasis. The maximum 
percentage of TPO+ cells was 20% for the RIRM 
group, which is lower than the minimum value of 

RIT demonstrated that, despite the fact that all 
metastases in this group accumulated RI, the RIT 

-
es, RIT was successful in patients of this group. In 
such patients, the percentage of TPO+ cells in the 

of this group, although metastases initially accumu-
lated RI, they lost this ability over time, i.e. second-
ary RIR of metastases developed. The latter were 
removed surgically. The relative number of TPO+ 
cells in the FNA smears of these metastases ranged 

-
-

ful RIT. These results allowed us to propose for the 

PTC based on immunocytochemical determination 
of TPO expression in the FNA smears of postopera-
tive metastases. The absence of TPO expression in-
dicates the inability of metastatic cells to accumu-
late RI, the futility of treating this metastasis with 
RI and the advisability of its surgical removal. If 

smears contain TPO, the ability of the metastasis to 
-

ness of further RIT are assumed. If the content of 
TPO+ cells in the metastasis smears is from 30% to 

The next method of preoperative prediction of 
PTC RIRM concerns metastases that can appear 
in the postoperative period even against the back-
ground of standard treatment of thyroid cancer 

-
tive accumulation of RI by thyrocytes are not only 

-
riod of isotope half-life. The period of iodine organi-
zation, which is catalyzed by TPO, has an important 
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-
nostic factor for thyroid tumor aggression. Immu-
nohistochemical determination of this antigen in 
the material of thyroid neoplasms is considered 

strong negative correlation was demonstrated be-
tween TPO expression in the histological material 
of PTC and metastasis to the lymph nodes in pa-

that TPO expression at the TNMIV tumor stage 

-

patients with PTC without LNMs than in patients 

Our cytological studies of RIRM and RISM 
smears demonstrated that RIRM are characterized 
by phenotypic heterogeneity of the epithelium, 
represented by special cellular phenotypes, such as 
«clear cells», the presence of cystic degeneration 

surrounded by thyrocytes with signs of vacuola-
tion). Correlation analysis of the presence of the 
cytological sign of cystic degeneration and TPO 
expression in RIRM of PTC smears did not reveal 
a relationship between these factors of preopera-

cystic degeneration and TPO expression in postop-
erative metastases act as independent cytological 

for cytological prognosis of RIRM is presented in 
Fig. 2.

Thus, this work shows fundamentally new pos-
sibilities for using the method of cytological exami-
nation of FNA material for PTC.    
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Г.В. Зелінська

Резюме. Незважаючи на сприятливий прогноз для більшості па-

цієнтів із папілярною карциномою щитоподібної залози (ПКЩЗ), іс-

нують проблеми своєчасного прогнозування агресивних субтипів, 

метастазування, радіойодрезистентності ПКЩЗ, диференціювання 

індолентних від агресивних форм мікрокарцином, оскільки від 

цього залежить тактика лікування. У цьому повідомленні розгляну-

тий новий напрямок розвитку клінічної тиреоїдології – цитологіч-

не прогнозування агресії та радіойодрезистентності ПКЩЗ. Мета. 

Проаналізувати літературні дані та навести результати власних до-

сліджень щодо визначення цитологічних проявів агресії та радіо-

йодрезистентності ПКЩЗ, що дозволить розробити ефективні ме-

тоди раннього передопераційного прогнозування агресії пухлин, 

що допоможе визначити адекватну тактику лікування. Матеріал і 

методи. Проведено огляд джерел літератури, проаналізовано дані 

власних досліджень. Використані методи цитологічного та імуноци-

тохімічного дослідження пунктатів ПКЩЗ та їх метастазів, отриманих 

у результаті проведення тонкогольчастої аспіраційної пункційної 

біопсії (ТАПБ). Результати. Літературні дані свідчать, що новітнім 

підходом у тиреоїдології є визначення певних цитологічних ознак 

(адгезивних властивостей клітин, архітектури клітинних пластів, 

ядерно-цитоплазматичного співвідношення, наявності атипових 

гістіоцитоїдних клітин, багатоядерних клітин типу інородних тіл) в 

якості прогностичних чинників агресії пухлин щитоподібної залози. 

Нами вперше проведено комплексне цитологічне та імуноцитохі-

мічне дослідження пунктатів ПКЩЗ та їх метастазів пацієнтів із роз-

витком агресії та радіойодрезистентності порівняно з пацієнтами 

з позитивним ефектом радіойодтерапії. Це дозволило запропо-

нувати зниження експресії тиреоїдної пероксидази (ТПО), високу 

експресію цитокератину 17 (ЦК17) та появу особливих клітинних 

фенотипів в якості цитологічних маркерів  прогнозування агресії та 

радіойодрезистентності ПКЩЗ. Висновки. Результати аналізу літе-

ратурних даних та власних досліджень демонструють принципово 

нові можливості використання методу цитологічного дослідження 

матеріалу ТАПБ ПКЩЗ.

Ключові слова: папілярна карцинома щитоподібної залози, агре-

сія, метастазування, радіойодрезистентні метастази, цитологічне 

прогнозування
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Mechanisms and markers of thyroid cancer 
Review of literature and own data 

N.Ya. Kobrynska, V.M. Pushkarev, N.I. Levchuk,  
O.I. Kovzun, І.І. Komisarenko, M.D. Tronko
State Institution «V.P. Komisarenko Institute of Endocrinology and 

Metabolism of the NAMS of Ukraine»

Abstract. Cancer is caused by a number of factors, including chemical 

carcinogenesis, somatic mutations, epigenetic changes, and viral 

infections. Most cancer-related deaths occur due to the formation 

of metastases. In the case of papillary thyroid carcinoma, metastases 

are not formed as often as in other types of cancer, but relapses 

of the disease with the appearance of metastases in the lymph 

nodes, lungs, and bones are still observed. Of particular danger 

are radioiodine-resistant metastases, which are the main cause 

of death. Therefore, the study of metastatic markers is important 

at the pre- and postoperative stages of patients treatment in order 

to assess the probability of occurrence of metastases in the near 

and distant future. The aim. The literature review is devoted to the 

description of the most well-known markers of thyroid metastasis. 

Material and methods. The keywords «markers of metastasis» 

AND «thyroid» AND «papillary carcinoma» were used to search 

for sources in the scientific databases ResearchGate, PubMed® and 

Google Scholar. A total of 33 literature sources were selected 

for in-depth analysis. Results. The importance of identifying the 

factors that contribute to the formation of premetastatic niches in 

thyroid carcinomas and radioiodine resistance is emphasized. The 

main attention is paid to thyroid metastasis markers, involved in the 

transformation of tumor cells into metastatic ones and in the epi-

thelial-mesenchymal transition. The significance of such markers of 

thyroid metastasis as survivin, transforming growth factor beta and 

its DEx3 isoform, regulators of  epithelial-mesenchymal transition – 

E-cadherin/N-cadherin, vimentin, S100A4, Abelson interactor 1, ma-

trix metalloproteases, fibroblast growth factor 19, hypoxia-inducible 

factor-1α,  vascular endothelial growth factor, mucins, membrane 

proteins and cytoskeleton proteins – fibronectin, integrins, alpha-

smooth muscle actin, syndecans, Src family kinases, CXCL12/CXCR4 



axis, cancer stem cell markers CD133, CD44 (CD44v6), proliferation 

markers Ki-67, proliferating cell nuclear antigen (PCNA) and cyclin 

D1 is analyzed. Of particular interest are markers that can be de-

tected in blood plasma in the preoperative period – amino acids, 

phospholipids, MMP-2/9, tissue inhibitors of matrix metalloprotein-

ases ½, vascular adhesion protein –1, CK19 fragment – CYFRA21-1. 

Conclusions. The study of molecular biomarkers of metastasis with 

high specificity and sensitivity in thyroid carcinomas can help in 

determining the extent of surgical intervention and subsequent 

radioiodine therapy.

Keywords: thyroid gland, papillary carcinoma, metastases, markers 

of metastasis.
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попередників НУП у міокарді передсердь і шлу-
ночків, причому B-НУП та  N-проНУП син-
тезуються виключно в  тканинах серця. Через 
зв’язування із  численними рецепторами, НУП 
посилюють натрійурез, діурез і  вазодилятацію, 
покращують розслаблення міокарда та зменшу-
ють фіброз [20]. 

Отже, концентрація НУП є віддзеркаленням 
ранньої чутливої та  специфічної регуляторної 
відповіді організму, кількісним маркером наяв-
ності та важкості гемодинамічного стресу і СН 
[21]. Їхня концентрація відповідає ступеню зрос-
тання кінцево-діастолічного тиску, внутрішньо
серцевих тисків наповнення порожнин серця, 
які є домінантними тригерами розвитку СН.

Мозковий B-НУП і його N-кінцевий фраг-
мент (N-проНУП) є одними з найбільш широко 
вивчених біомаркерів, які вважаються золотим 
стандартом у діагностиці СН. Клінічно ці два 

маркери вважаються взаємозамінними, однак 
слід враховувати деякі відмінності, пов’язані 
зі швидкістю виведення з плазми. Порівняно з 
B-НУП, N-проНУП має довший період напів-
виведення (60-120 хв) та більш тривалу стабіль-
ність у зразках цільної крові при кімнатній тем-
пературі, оскільки рівень N-проНУП зберігаєть-
ся в пробі стабільним протягом трьох діб, тоді як 
B-НУП – ​4 години. 

Європейські рекомендації визначають, що 
граничні значення для В-НУП становлять  
≤35 пг/мл в амбулаторних пацієнтів, відповід-
но ≥100 пг/мл у разі серцевої декомпенсації. 
Так само для N-проНУП граничні значення 
становлять ≤125 пг/мл в амбулаторних пацієн-
тів, відповідно ≥300 пг/мл у разі серцевої де-
компенсації [22]. 

Інсуліноподібний фактор росту-1 (ІФР-1) 
має важливе значення для регуляції росту та 

Рис. Потенційні біомаркери в діагностиці та менеджменті серцевої недостатності  (СН) [17]. 

Примітка. НУП – натрійуретичний пептид; N-проНУП – N-кінцевий пропептид натрійуретичного пептиду; СРП – С-реактивний протеїн; 
ІЛ – інтерлейкін; ФНП – фактор некрозу пухлин; БЗЖК – білок, що зв’язує жирні кислоти;  МПО – мієлопероксидаза; МУН-1 – маркер ураження 
нирок-1; ST2 –супресор туморогенезу (розчинний маркер фіброзу)

Fig. Potential biomarkers in the diagnosis and management of heart failure (HF) [17]

Note. BNP – brain natriuretic peptide; СRP – C-reactive protein; IL – interleukin; TNF – tumor necrosis factor; FABP – fatty acid binding protein; MPO – 
myeloperoxidase; NGAL – neutrophil gelatinase-associated lipocalin; KIM-1 – Kidney Injury Molecule1; ST2 – suppression of tumourigenicity 2 (soluble 
marker of fibrosis).
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Markers of heart failure associated with 
conditions of prolonged stress and the 

hypoglycemic drugs
N.M. Kushnarеva, O.V. Zinуch, A.А. Shuprovіch
State Institution «V. P. Komissarenko Institute of Endocrinology and 

Metabolism of the National Academy of Medical Science of Ukraine»

Abstract. It is known that acute and chronic stress often affects the 

cardiovascular system with the formation of heart failure in the future. 

The monitoring of the possible development of cardiovascular disor-

ders in patients with type 2 diabetes mellitus (T2DM), who represent 

a group at risk of these complications associated with various neuro-

logical and cardiovascular diseases, including heart failure (HF). T2DM 

is associated with worse clinical status and increased all-cause and 

cardiovascular mortality in HF patients with both reduced and pre-

served ejection fraction (EF) compared with HF patients without dia-

betes. For its part, a decrease in EF is an independent predictor of fatal 

and non-fatal clinical outcomes in T2DM patients. The most impor-

tant causes of HF in T2DM are coronary heart disease, arterial hyper-

tension, and direct harmful effects of T2DM on the myocardium. The 

combination of these disorders with the features of changes in the 

left ventricle EF determines one of the 3 possible phenotypes of HF 

in patients. Thelaboratory markers of HF play an important role in the 

differential diagnosis of the HF phenotypes, along with clinical and 

cardiographic signs. The determination of these biomarkers in recent 

years has opened a new era in the field of diagnosis and monitor-

ing of cardiac pathology, which is becoming increasingly widespread 

within the framework of the newest scientific direction – metabolo-

mics (or metabolic phenotyping). Estimating the quantitative content 

of these biomarkers makes it possible to create an individual picture 

of the mechanisms of metabolic disorders and to determine ways of 

their correction. ways of their correction. Evidence from clinical trials 

identifies 3 main biomarkers that can be considered individually or in 

combination: NT-proBNP, SТ2 peptide, and insulin-like growth factor-

binding protein 7 (IGFBP -7). The purpose of this review is to analyze 

the significance of the levels of known cardiovascular biomarkers in 

the treatment of HF in patients with T2DM and the changes in the 

levels of these biomarkers during the treatment of patients, as well 

as to determine the impact on the risk of complications, in particular, 



when using modern antidiabetic drugs: sodium-dependent glucose 

cotransporter inhibitor type 2 (SGLT2) and glucagon-like peptide-1 

(ar-GLP-1) receptor agonists.

Keywords: cardiovascular diseases, cardiovascular diseases, type 2 

diabetes, left ventricular ejection fraction, heart failure, laboratory 

biomarkers, antidiabetic drugs.
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