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ABSTRACT

BACKGROUND: In recent years, the incidence of thyroid cancer has been increasing, primarily due to the rising detection of
papillary microcarcinomas (T1a). However, the mortality rates have not declined. This study is devoted to evaluate trends in
thyroid cancer incidence in Altai Krai, with a particular focus on the T1a subcategory.

AIM: The work aimed to study the trends of thyroid cancer incidence in Altai Krai in 2014-2023, with a focus on tumors at
the papillary microcarcinoma stage (T1a), including their recurrence rates.

METHODS: Data from the regional cancer registry were used. Incidence rates, stage distribution, histological structure, and
recurrence rates were assesed. The data were than compared to those from across Russia, along with the international
data on active observation.

RESULTS: The incidence rate in the region was 3-4 times higher than the average rate in Russia. Stage T1 accounted for
66.4% of cases, with T1a representing 36.1%. The recurrence rate of papillary microcarcinomas remained below 4%, with
a declining trend reaching 0.35% in 2023.

CONCLUSION: The high proportion of early-stage tumors and the low recurrence rate of papillary microcarcinomas
highlight the potential for incorporating active surveillance strategies into Russian clinical practice.
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C aKL,eHTOM Ha BKJaA, NanuansapHbiX MUKPOKapLUHOM
B CTPYKTYpy 3a6oneBaHus
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AHHOTALMUA

06ocHoBaHue. B nocneaHue roabl pacTeT 3ab0/1eBa@MOCTb PaKOM LLUMTOBUAHOM XeNe3bl, B 0CHOBHOM 33 CHET ManmnspHbIX
MUKpoKapuuHoM (T1a). YpoBeHb CMepTHOCTU He CHUKaeTcs. HacToswwee uccnefoBaHMe MOCBALLEHO OLEHKE LMHAMMKM 3a-
60n1eBaEMOCTU paKOM LMTOBMAHOM ene3bl B ANITANCKOM Kpae C aKLEHTOM Ha nopakateropuio T1a.

Llenb — u3yyeHne aMHaMUKKM 3a60/1eBaEMOCTU PaKOM LUMTOBUAHOM Xene3bl B ANTancKoM Kpae 3a nepuog ¢ 2014 no 2023 rr.
C AKLLEHTOM Ha aHa/13 onyxonen CTaguu NanuinSpHbIX MAKPOKAPLMHOM, BKITOYas YacToTy UX PELIMAVBOB.

Martepuanbl u MeTogbl. cnonb3oBanu AaHHbIe pernoHanbHoro KaHuep-peructpa. OueHnBanm nokasartenn 3abonesaeMo-
CTW, CTaJMINHOE pacnpefeneHune, TMCTONOTMYECKYI0 CTPYKTYPY M 4acToTy peuuanBoB. BeinonHeHo cpaBHEHUE C POCCUMCKUMM
AaHHBIMW 1 0030p MEXYHAPOAHOr0 OMbITa aKTUBHOIO HabMIloAEHNS.

Pesynbratbl. YpoBeHb 3ab60/71€BaEMOCTM B pervoHe npe.billan CpeaHepoccuickuin B 3—4 pasa. Cragua T1 BcTpeyanach
B 66,4% cnyyaes, u3 Hux T1a — B 36,1%. [lons peumavBoB NanuanspHbLIX MUKPOKapLUMHOM cocTaBuia MeHee 4% C TeHpeH-
uMeit K cHuxkenmio o 0,35% B 2023 r.

3aknioueHue. Boicokas nons paHHUX HOPM U HU3KMIA YPOBEHb PELIMAMBOB NanuNSpHbIX MAKPOKApLMHOM NOAYEPKUBALOT
NoTeHUMan ans BHeAPEHWs TaKTUKW aKTUBHOMO HabnofieHUs B POCCUACKYIO NPAKTUKY.

KnioueBble c10Ba: paK LWUTOBMAHOM XeNe3bl; NanuispHas MUKPOKapLIMHOMA; aKTUBHOE HabnioieHue; 3a601eBaeMoCTb;
Antaiickui Kpail.
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BACKGROUND

In recent years, many countries, including Russia,
have reported an increasing incidence of thyroid
cancer (TC). One of the key factors behind this trend
is the overdiagnosis of subclinical forms of papillary
microcarcinoma (PMC), tumors < 1 cm in size
corresponding to the T1a subcategory. Despite the
rising detection rates, mortality from TC has remained
stable [1], raising doubts about the necessity of
aggressive surgical treatment in every case.

International studies [2-5] indicate that most PMCs
are characterized by low aggressiveness and slow
growth, which provided the rationale for introducing the
active surveillance strategy into clinical practice. This
approach was first implemented in Japan, later adopted
in the United States and South Korea, and since 2024
has been included in clinical guidelines in the Russian
Federation.

However, the broad implementation of active
surveillance in Russia remains limited. This is due to
patient referral patterns, shortage of personnel and
resources in primary care, and patients’ poor adherence
to long-term follow-up. Moreover, regional studies [6]
indicate that about one-third of PMCs demonstrate signs
of invasiveness. Capsular invasion is detected in 33.3%
of patients, and in 62.5% of these cases, lymph node
metastases are identified. This confirms the existence of
a subgroup of PMCs with potentially aggressive behavior.

Thus, in the context of the global revision of
treatment approaches to microcarcinomas, a relevant
task remains to identify the group of patients for whom
active surveillance may be a safe alternative to surgery.
This requires local data on recurrence rates, PMC growth
parameters, and clinicopathological risk factors.

The present study is the first attempt to analyze the
trends in TC incidence in Altai Krai with a focus on the
T1a subcategory over a 10-year period. This will help
identify regional epidemiological features and assess
the feasibility of introducing personalized treatment
approaches for patients with PMC.

AM

The work aimed to analyze the trends in TC incidence in
Altai Krai from 2014 to 2023, with a focus on T1a tumors
(PMC), including their recurrence rates.
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METHODS

Study Design

It was a retrospective observational study.

Eligibility Criteria
Inclusion criteria:

« Newly diagnosed malignant neoplasm of thyroid gland
(ICD-10 code C73) from 2014 to 2023, registered in the
regional cancer registry of Altai Krai;

« Histological verification of the diagnosis with
specification of the ICD-0 morphological code;

+ Available data on clinical stage of the disease
(including exact T category, i.e. T1a, T1b, etc.);

« Availability of complete medical records (histological
report, postoperative follow-up data);

» Age > 18 years at the time of diagnosis.

« Non-inclusion criteria:

« Absence of histological verification (including records
without specified ICD-0 morphological code; n = 771);

« Absence of disease stage or T category specification
(including cases coded as Tx or “not specified”;
n = 146);

« Cases without specified T1 subcategory (T1a or T1b),
excluded from the early-stage analysis;

+ Incomplete medical records preventing inclusion in the
analysis (including lack of follow-up data);

« Patients younger than 18 years.

Study Setting and Duration

The study was conducted at the Federal State
Budgetary Healthcare Institution Altai Regional Oncology
Dispensary, Ministry of Health of the Russian Federation.
The follow-up period covered 10 years, from January 1,
2014, to December 31, 2023. The source of information
was the regional cancer registry of Altai Krai, which
includes data on patients with malignant neoplasms
of the thyroid gland (ICD-10 code C73). Both newly
diagnosed cases and recurrences were included in the
analysis.

Study Methods

At the first stage, we compiled a dataset that included
the year of diagnosis, tumor morphology (ICD-coded),
clinical stage (TNM classification), and recurrence data.
All data were grouped by year to construct time series
and assess incidence trends.

At the second stage, records were verified: duplicates,
cases without histological confirmation, without disease
staging, or with incomplete clinical data were excluded.
After removing incomplete and non-informative records,
the final analytical dataset was formed.

At the third stage, tumors were classified by stage (T1a,
T1b, T2, T3, T4), distributed by morphological subtypes
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(papillary, follicular, medullary, etc.), and the proportion
of each category in the overall incidence structure was
calculated. Additionally, recurrence rates were analyzed,
including those in the T1a subcategory.

Subgroup Analysis

The total sample included 4734 cases of malignant
thyroid neoplasms registered in Altai Krai from 2014
to 2023. After excluding cases with missing stage
data, the final dataset for stage distribution analysis
comprised 4581 cases (see Table 1). The main study
groups are presented in Table 2. According to the T
category classification, the majority were stage T1
tumors (n = 3142; 68.6%), including the T1a subcategory
(papillary microcarcinoma), n = 1708. Additionally, stage
T2 tumors (n = 540) were identified which, despite their
larger size, were also regarded as early-stage disease.
Advanced stages (T3 and T4) were combined into
a separate group (n = 899), reflecting the structure of
advanced TC in the region. A separate focus of analysis
was the recurrence rate, including the T1a subgroup.
Over the 10-year period, a total of 333 recurrences were
recorded, of which 67 cases were in the T1a category
(group 5a). A summary of the study groups is provided
in Table 2.

Main Study Outcome

The recurrence rate of papillary thyroid microcarcinoma
(T1a category) is the key outcome of this study. The analysis
of this indicator determines the real clinical significance
of the increasing detection of microcarcinomas, clarifies
the need for surgical treatment in PMC, and substantiates
the prospects for implementing active surveillance
strategies. Without assessing recurrence rates, it is
impossible to reliably interpret epidemiological trends or
provide justified recommendations for the management of
patients with T1a.

Ethics Approval

The study was approved by the Ethics Committee of
the State Medical University (excerpt from protocol No. 10
dated October 26, 2020).

Statistical Analysis

The sample size was not pre-calculated due to the
retrospective nature of the study. The analysis included
all cases classified under ICD-10 code C73 and registered
in the regional cancer registry of Altai Krai from 2014
to 2023. The total sample size was 4734 patients (see
Table 2).

Data were processed using Statistica version 12.7
(StatSoft Inc., USA) and Jamovi (open-source software,
Russian GNU/Linux version).

Descriptive statistics were applied: the number of
cases was presented in absolute values and percentages.
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The data were grouped by disease stage, histological
types, and presence of recurrence. Incidence rates
were calculated per 100,000 population using annual
demographic data. Statistical trends and conclusions were
based on descriptive parameters and visual assessment of
long-term trends. The study was conducted in accordance
with the principles of hiomedical ethics, and all patient
data were anonymized.

RESULTS

Marked changes were observed in the trends of
primary malignant thyroid neoplasm incidence in Altai
Krai from 2014 to 2023. In 2014, the incidence rate was
20.9 per 100,000 population, reaching a peak of 24.1 in
2018. For comparison, the average rate across Russia
in 2017 was 6.0, almost four times lower than that in
Altai Krai (22.9). In 2019, the national rate increased
to 10.6 but still remained below the regional level
(23.7). During the COVID-19 pandemic, a sharp decline
to 13.7 was recorded in 2020, followed by recovery:
in 2023, the incidence rate reached 21.4 [7]. These
findings indicate pronounced regional characteristics
of TC incidence in Altai Krai, distinguishing it from the
national trends (see Fig. 1).

Stage T1 tumors accounted for the majority of
cases—66.4% (3142 cases), with the T1a subcategory
(PMC) comprising 36.1% (1708 cases). More advanced
stages (T3-T4) and T2 represented 18.99% and 11.4%,
respectively (see Fig. 2).

Histologically, papillary carcinoma predominated
(83.3%), while follicular adenocarcinoma, medullary
carcinoma, and other forms accounted for 12%, 2.4%, and
less than 1%, respectively.

The overall recurrence rate decreased from 7.24% in
2014 to 2.19% in 2023, similar to mortality (see Figs. 3,
4). In the T1a group, recurrences were detected in 3.92%
of patients (n = 67), with an annual decline from 1.12% in
2018 to 0.35% in 2023 (see Table 3). These data confirm
the favorable clinical course of PMC and the effectiveness
of early detection.

DISCUSSION

The findings confirmed that papillary thyroid
microcarcinomas (PMC) constitute a significant proportion
of thyroid cancer cases in Altai Krai, accounting for
36.08% of all registered cases. The recurrence rate in
the T1a subcategory was low—3.92%, with an annual
range from 0.3% to 1.2%. These results are consistent
with international studies and support the hypothesis of
predominantly indolent clinical behavior of PMC [2-4].

Comparative analysis of regional data revealed
that, despite the high detection rate of early-stage
TC (66.37% for T1) in Altai Krai, the proportion
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Table 1. Distribution of Thyroid Cancer Cases by Stage in the Altai Krai, 2014-2023

Tom 30, N 1, 2025

PoccuiAckii OHKOMOTMYECKI JypHaN

Years
Parameter 2014
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2073

Primary MN
incidence
(excluding 193 202 195 219 236 237 136 177 173 213 -
“stage not
specified”)
Primary MN 209 27 04 29 241 237 137 178 174 214 -
incidence
Population 2379113 2373005 2365009 2365680 2350080 2332813 2317153 2296353 2268179 2130950 -
Total with C73
(excluding 460 480 461 518 555 552 314 407 392 453 4592
stage not
specified”)
Tatal with C73 497 515 483 542 567 552 318 409 394 457 4734
of which
Stage | 378 375 362 382 403 419 230 327 316 366 3558
Stage Il 37 48 40 2 57 51 54 55 49 69 502
Stage Il 31 40 30 60 61 65 17 12 12 10 338
Stage IV 14 17 29 3% 34 17 13 13 15 8 194
Stage not 37 35 2 2% 12 0 4 2 2 4 162
specified
0 1 0 0 1 0 0 0 0 0 0 2
1 208 187 167 144 109 1 0 0 0 0 816
la 125 149 137 173 189 233 106 198 183 215 1708
1b 20 2 33 35 68 136 83 75 71 71 618
2 65 67 63 76 82 78 27 19 32 31 540
3 3% 37 2 72 77 79 83 102 88 127 741
4 5 6 8 9 4 0 0 0 0 0 32
ka 2 5 7 7 2 23 12 8 13 5 104
ib 0 1 4 1 1 2 3 4 4 2 2
Tx 0 1 0 0 1 0 0 0 1 2 5
T not recorded 37 36 22 24 14 0 4 3 2 4 146
Recurrence
(sttes 3.7, 9 36 47 3% 46 57 36 2% 25 18 10 333
Deaths 60 b4 47 46 46 35 28 23 18 12 379

Note. MN, malignant neoplasm
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Table 2. Characteristics of the Study Groups of Thyroid Cancer Patients Included in the Statistical Analysis

Group Inclusion criterion Number, n Comment
Group 1 AU TC cases, 2014-2023 4734 Baseline cohort for epidemiological analysis
. . Assessment of the contribution of early-stage forms to the
Group 2 Stage T1 (including T1a and T1b) 3142 distribution of TC
Group 2a Stage T2 (early stage) 540 Additional analysis within early-stage forms
Group 3 Subcategory T1a (PMC) 1708 Main subgroup for recurrence and trend analysis
Group 4 Stages T3-T4 (advanced stages) 899 Analysis of the proportion of advanced stages
Group 5 Cases with TC recurrences 333 Including recurrences in the T1a group (n = 67)
Group 5a Cases of recurrences in the T1a subcategory 67 Subgroup for prognosis assessment in PMC with recurrence
Note: TC, thyroid cancer; PMC, papillary microcarcinoma.
(5}
é_ | Stage
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S o / 419
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E 16
é 230
& 200 1
g IIl Stage Il Stage
- IV Stage /
61 65 69
37 48 40 0 57 o 54 55 )
| M S S s S [ | S
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Years
Fig. 1. Dynamics of crude thyroid cancer incidence rates in the Russian Federation and Altai krai, 2014-2023.
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Fig. 2. Dynamics of thyroid cancer case distribution by stage in Altai krai, 2014-2023.
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| Total C73 cases
Deaths among them

35
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Fig. 3. Dynamics of diagnosed cases and mortality from thyroid cancer (C73) in Altai Krai, 2014-2023.
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Fig. 4. Dynamics of Thyroid Cancer Recurrences in Altai Krai, 2014-2023.

M Total C73 cases
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Table 3. Dynamics of primary diagnoses and recurrences of papillary thyroid microcarcinoma (t1a) in the Altai Krai, 2014-2023 rr.

Years
Parameter
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2014-2023

Total diagnosed cases per year 497 515 483 542 567 552 318 409 394 457 4734
la 125 149 137 173 189 233 106 198 183 215 1708
Number of recurrences of papillary

thyroid carcinoma with T1a I 12 5 8 8 8 ) 2 > 3 o1
Total diagnoses with histologically 329 333 324 36 369 366 216 291 284 312 3178

verified “papillary carcinoma”

of advanced stages (18.99% for T3-T4) remains
comparatively high. In contrast, in other areas such
as Arkhangelsk and Orenburg Regions, this rate
does not exceed 7%-10% [8, 9]. This underscores
the importance not only of early diagnosis, but also
of improving patient referral pathways for suspected
thyroid malignancies.

00l https://daiorg/10.17816/0nc0643155

Our results are comparable to those from a study
conducted in Italy, where the recurrence rate among
patients with PMC under an active surveillance strategy
did not exceed 3% [10]. Similar findings were reported in
a meta-analysis by Saravana-Bawan et al. (2024), which
showed a 3.6% rate of lymph node metastasis and a 12.7%
rate of delayed surgery. Notably, only one-third of these
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cases were attributable to objective tumor progression,
whereas in more than half, the decisive factor was
a change in the patient’s own preferences [11].

Nevertheless, data from Asian studies must be taken
into account, as they demonstrate a higher rate of PMC
progression during long-term follow-up. For example, in
Korea, tumor progression within 5 years was observed in
9.6% of cases [12], whereas in Japan, the rate of tumor
growth or metastasis reached 8% over 10 years [13].
These differences may be explained both by the duration
of follow-up and by the characteristics of population
structure and oncology care systems.

According to the published data, factors associated
with an increased risk of PMC progression include age
under 55 years and tumor multicentricity. In particular,
multivariate analysis showed that age < 55 years (Exp
B =0.011, p = 0.000) and multifocality (Exp B = 2.686,
p = 0.027) significantly increased the risk of central
area metastases [14, 15]. At the same time, Korean
studies demonstrated that age over 45 years was
associated with a twofold reduction in progression
risk [12].

A number of authors also analyzed other potential
predictors of aggressive PMC behavior—such as sex,
the presence of Hashimoto thyroiditis, and a history
of levothyroxine replacement therapy; however, no
statistically significant differences were identified for
these parameters [2, 5].

Thus, the body of evidence from this study and
previously published research confirms the need for an
individualized approach to the management of patients
with PMC. Despite the low risk of recurrence, particular
attention should be given to factors potentially associated
with more aggressive disease behavior. This opens up
prospects for the implementation of active surveillance
strategies in Russian clinical practice for carefully
selected patient groups.

Study Limitations

This study has several limitations that should be taken
into account when interpreting the results.

» Retrospective design. The use of data from the
regional cancer registry implies dependence on
the completeness and accuracy of the recorded
information. Limitations in the detail of clinical
parameters are possible, including the completeness
of data on recurrences and the extent of follow-up.

» Dependence on registration quality. Errors or
inaccuracies in coding of disease stages, histological
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forms, and outcomes may occur, potentially affecting

the reliability of statistical estimates.

« Lack of molecular tumor profiling. Information on
mutations in BRAF, RAS, and other molecular markers,
which may have prognostic value and influence the
risk of PMC progression, was not available in this
study.

« The COVID-19 pandemic. In 2020-2021, a decline in
the number of diagnosed TC cases was observed,
likely attributable not to a real decrease in incidence
but to reduced access to routine diagnostic services
and lower healthcare-seeking activity.

+ Limited follow-up data. The study did not include
an analysis of individual PMC growth parameters or
ultrasound follow-up data, which restricts the ability
to fully assess active surveillance strategies.

Despite these limitations, the findings reflect real
epidemiological trends in the region and may serve as
a basis for subsequent prospective studies and the
development of clinical algorithms for risk stratification
in patients with PMC.

CONCLUSION

The study demonstrated that papillary microcarcinoma
(T1a) constitutes a significant proportion of TC cases
and is characterized by a low recurrence rate. These
findings support the need for an individualized approach
to treatment strategies for such patients, including the
option of active surveillance in the absence of high-risk
factors.
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