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Abstract. This article presents an epidemiological analysis of survival rates
among patients with rectal cancer (RC) in Rivne Oblast, Ukraine, over the period
2017-2023. The aim of the study is to evaluate one-year and five-year survival as
key indicators of the effectiveness of oncological care at the regional level and to
identify relevant trends and challenges in providing medical services to patients
diagnosed with RC. The analysis is based on official statistical data, particularly
regional oncological reporting, and includes comparisons between regional and
national indicators. A detailed breakdown of survival dynamics across cities and
districts of the oblast was conducted. Significant variations in short-term (one-
vear) and long-term (five-year) survival across territorial units were observed,
which may reflect disparities in access to specialized care, insufficient oncological
training among family physicians, and the consequences of healthcare system
reforms, including staff restructuring and decentralization.

The article also includes a review of recent scientific publications
confirming the critical role of disease stage, timeliness of diagnosis, and continuity
of care as key determinants of survival in colorectal cancer. Contemporary
approaches to risk stratification—such as the use of artificial intelligence and

multimodal data analysis—are discussed as promising strategies for adaptation in
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national healthcare settings. The findings underscore the urgent need to strengthen
the primary care sector, reintroduce systematic oncological follow-up practices,
improve cancer vigilance among general practitioners, and develop effective
screening programs. The results presented may serve as a foundation for
enhancing regional policies aimed at the prevention and treatment of malignant
neoplasms.

Keywords: Rectal cancer, survival analysis, epidemiology, Ukraine,

colorectal cancer, cancer statistics, oncological care, regional health systems.

Problem Statement. Rectal cancer (RC) remains one of the leading causes
of cancer incidence and mortality worldwide. According to GLOBOCAN data, RC
ranks among the top ten most prevalent malignant neoplasms globally, occupying
the eighth position in terms of annual new cases, with over 729,000 diagnoses
recorded each year. Simultaneously, it is a major contributor to cancer-related
mortality, ranking tenth among the causes of death from malignancies and
accounting for more than 343,000 deaths annually [5, 6]. Despite significant
advances in the diagnosis and treatment of colorectal cancer, patient survival rates
remain highly dependent on the stage at which the disease is detected, the
timeliness of medical consultation, and the overall effectiveness of the healthcare
services provided [3, 4, 9].

In Rivne Oblast, as in other regions of Ukraine, fluctuations in both one-year
and five-year survival rates among patients with rectal cancer have been observed.
These indicators can serve as markers of the effectiveness of regional oncology
services, helping to identify hidden challenges in the organization of early
diagnosis, follow-up monitoring, and access to specialized care.

The study of survival-related epidemiological trends in recent years makes it

possible not only to assess the dynamic changes in the current situation but also to
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identify the key socio-medical determinants influencing cancer treatment
outcomes. Therefore, conducting a comprehensive analysis of survival indicators
among patients with rectal cancer in Rivne Oblast for the period 2017-2023 is both
timely and necessary for improving regional cancer control programs.

Analysis of Recent Studies and Publications. Modern epidemiological and
clinical studies confirm the critical role of diagnostic stage in determining survival
outcomes in rectal cancer (RC). According to a report by the American Cancer
Society, the five-year relative survival rate is 91% for patients with localized
disease but drops sharply to 14% in metastatic cases. Although overall mortality
from colorectal cancer (CRC) in the United States is declining, the proportion of
advanced-stage diagnoses is increasing, partly due to demographic shifts and
unequal access to screening services [2].

A key focus of contemporary research lies in assessing the impact of tumor
localization and stage on survival. Using Bayesian modeling, Alinia et al. (2024)
demonstrated that patients diagnosed with early-stage colon cancer exhibit
significantly better outcomes in both pre- and post-recurrence periods compared to
other subgroups [1]. These findings highlight the importance of early detection of
colonic tumor localizations and support a stratified clinical management approach
based on the anatomical form of cancer.

Deep learning technologies are opening new avenues for risk stratification
and determining the suitability of adjuvant treatment. The CRCNet model,
developed by Xingyu Li and colleagues, uses histological (H&E) images to
classify patients into high-, medium-, and low-risk groups. The study revealed that
only high-risk patients significantly benefit from adjuvant chemotherapy, with a
hazard ratio (HR) of 0.2 (95% CI: 0.05-0.65; P=0.009) in the TCGA cohort. No
statistically significant therapeutic effect was observed in the medium- and low-

risk groups [4].
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In addition to prognostic models, screening tools play a pivotal role. For
instance, ColonScopeX is a novel multimodal early detection system that integrates
clinical, laboratory, and metadata (e.g., age, BMI, comorbidities, medications) to
identify early-stage CRC. The system demonstrates a diagnostic accuracy range of
80-95% at stage I, bringing it closer to the standards of personalized medicine
[11]. Moreover, this approach offers a cost-effective alternative to high-expense
techniques such as circulating tumor DNA (ctDNA) analysis or mass spectrometry.

Regarding the treatment of patients with stage IV CRC, Monahan et al.
report that despite a generally poor prognosis, advancements in systemic therapy—
particularly immunotherapy—and metastasis-directed surgery (e.g., for liver and
lung lesions) have improved two-year survival from 21% in the 1990s to 37% by
2015. Nevertheless, the majority of patients are not candidates for radical resection
at diagnosis. In such cases, palliative interventions, including stenting and bypass
anastomoses, are used to enhance quality of life and minimize complications [7].

Healthcare system reform in Ukraine, with its emphasis on strengthening the
primary care level, led to the elimination of district oncologist positions,
transferring their responsibilities to general practitioners—family doctors. In
practice, this often resulted in incomplete execution of oncology follow-up tasks
due to insufficient training of family physicians in oncologic care. Consequently,
the quality of dispensary observation and post-treatment monitoring declined. As a
result, a significant proportion of patients were lost to follow-up, preventing timely
detection of recurrences and reducing the overall quality of long-term medical
support for RC survivors [8].

In conclusion, the synthesis of scientific data affirms that early diagnosis,
innovative risk stratification methods, and effective screening strategies are key
drivers in improving CRC survival outcomes. The study of regional trends—

particularly survival indicators in Rivne Oblast—provides valuable insight into the
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real-world impact of medical interventions and administrative decisions within the
context of Ukraine’s healthcare system.

Aim and Objectives. The study focuses on analyzing the dynamics of one-
year and five-year survival rates among patients with RC in the region over a
seven-year period. The main objectives of the research include the assessment of
survival statistics, identification of structural changes and trends throughout the
specified timeframe, and comparison of the regional results with nationwide data.

Presentation of the Main Material. In the course of the study, statistical
data on the incidence and survival of patients with rectal cancer (RC) in Rivne
Oblast for the period 2017-2023 were collected and analyzed. The primary focus
was placed on one-year and five-year survival rates, their dynamics, and changes

observed throughout the study period (Tables 1 and 2).

Table 1. Did not survive one year among newly diagnosed cases of rectal

cancer, 2017-2023 (%)

Administrative 2017 2018 2019 2020 2021 2022 2023
territory
Cities
Dubno 20,0 50,0 25,0 50,0 11,1 - 33,3
Ostroh 25,0 25,0 50,0 - 50,0 - 25,0
Rivne 224 11,5 20,7 21,3 19,0 13,5 23,9
Districts
Varash 29.4 23,8 35,2 31,2 154 33,3 20,0
Dubno 16,0 28,6 25,0 38,1 24,1 21,0 24,0
Rivne 25,0 22.8 26,0 23,1 21,5 14,2 21,0
Sarny 17,8 17,9 19,0 13,0 15,0 12,5 20,0
By region 23,0 23,1 25,6 23,2 21,0 15,6 21,2
Ukraine 27.6 25,4 24,6 25,0 222 222 21,8
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Table 2. Five-Year Survival of the Adult Population in Rivne Oblast, 2017-

2023
Administrative 2017 2018 2019 2020 2021 2022 2023
territory
Cities
Dubno 55,5 523 57,1 57,1 63,2 60,7 65,9
Ostroh 45,4 55,5 61,9 64,0 60,0 62,9 62,5
Rivne 51,6 52,9 53,7 54,5 53,2 55,8 57,8
Districts
Varash 37,6 39,2 50,0 55,0 62,0 55,0 52,1
Dubno 51,5 50,3 53,9 54,5 57,8 56,2 61,3
Rivne 54,6 53,9 53,6 55,5 56,0 56,9 57,7
Sarny 47,4 53,9 50,8 47,7 47,9 49,3 51,0
By region 52,4 52,9 53,0 54,5 55,8 55,9 57,0
Ukraine 55,8 57,0 56,7 58,0 59,2 60,3 61,8

The presented data provide a detailed picture of the short- and long-term
survival dynamics of adult patients diagnosed with rectal cancer in Rivne Oblast
from 2017 to 2023. Table 1 focuses on one-year mortality among newly diagnosed
patients, while Table 2 presents five-year survival rates, both at the regional and
national levels.

In terms of one-year survival, the data indicate a gradual but inconsistent
improvement across the region. The average percentage of patients in Rivne Oblast
who did not survive one year after diagnosis declined from 23.0% in 2017 to
21.2% in 2023. This generally aligns with the national trend, where the
corresponding indicator decreased from 27.6% to 21.8% over the same period.
However, the internal dynamics within the oblast show considerable variation by
district and municipality.

For example, the city of Dubno experienced significant fluctuations: in 2018
and 2020, the share of patients who died within a year reached a striking 50.0%,
while in 2021 it fell sharply to 11.1%, only to rise again to 33.3% in 2023. Such
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volatility could reflect differences in access to prompt treatment, changes in
healthcare personnel, or disruptions in data reporting. Ostroh also showed
instability, with missing data in 2020-2022 and a sudden peak of 50.0% in 2021,
followed by a drop to 25.0% in 2023. Rivne city, in contrast, exhibited more
consistent and favorable trends, with one-year mortality declining from 22.4% in
2017 to a low of 13.5% in 2022, although a slight uptick to 23.9% occurred in
2023. This may reflect both higher-quality oncology services and better continuity
of care available in the regional center.

Among the districts, patterns were similarly mixed. Varash district, for
instance, saw mortality fluctuate from a high of 35.2% in 2019 to just 15.4% in
2021, ending at 20.0% in 2023. Dubno district showed a steady rise from 16.0% in
2017 to 24.0% in 2023. The Rivne and Sarny districts demonstrated modest
improvements, both ending in 2023 with 21.0% and 20.0% mortality, respectively.
Overall, while some progress is evident, these numbers suggest persistent
disparities in early intervention and primary care follow-up between urban and
rural settings. Moreover, the lack of complete data in several entries, particularly in
smaller municipalities, highlights systemic challenges in medical documentation
and cancer registry maintenance.

Turning to five-year survival outcomes, the picture becomes more
optimistic. According to Table 2, Rivne Oblast showed a clear positive trend, with
average survival rising from 52.4% in 2017 to 57.0% in 2023. Although still
slightly behind the national average (which improved from 55.8% to 61.8% over
the same period), the regional data reflect gradual improvements in cancer
treatment effectiveness, post-treatment follow-up, and patient retention within
oncology care systems.

In the cities, Dubno emerged as a leader in long-term survival outcomes,

increasing from 55.5% in 2017 to 65.9% in 2023 — surpassing even the national
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average. Ostroh also demonstrated a notable improvement, from 45.4% to 62.5%,
which may reflect intensified efforts in post-treatment monitoring or improved
healthcare infrastructure. Rivne city, with consistently high performance, rose from
51.6% in 2017 to 57.8% in 2023, confirming its status as the region’s strongest
oncology hub.

In the districts, results were more heterogeneous. The Dubno district
improved substantially, from 51.5% to 61.3%, and Rivne district showed stable
growth from 54.6% to 57.7%. Sarny and Varash districts, however, showed more
limited progress, with Sarny increasing only slightly from 47.4% to 51.0% and
Varash reaching 52.1% in 2023 from a low base of 37.6% in 2017. These
variations likely reflect differences in resource allocation, oncology specialist
availability, patient awareness, and access to post-treatment surveillance.

Together, the data from both tables underscore several key conclusions.
First, early mortality remains a concern, particularly in less urbanized areas where
systemic barriers to timely diagnosis and follow-up persist. Second, five-year
survival has improved steadily across the region, though progress is uneven and
highlights the importance of sustained oncological infrastructure investment,
especially at the district level. Finally, better integration between primary care
(which often lacks the capacity for oncological oversight) and specialized services
1s necessary to ensure long-term continuity of care and to prevent loss to follow-up
— a problem hinted at by the elevated one-year mortality in certain localities.

Conclusions. As a result of the conducted epidemiological analysis, a
positive trend in five-year survival among patients with rectal cancer in Rivne
Oblast was observed over the period 2017-2023, indicating a gradual improvement
in the effectiveness of oncological care in the region. At the same time, one-year
survival, although generally increasing, remained unstable across certain districts

and municipalities, which may be attributed to unequal access to medical services,
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personnel shortages, and the limited capacity of the primary healthcare system to
perform effective oncological follow-up. The identified territorial disparities in
survival indicators underscore the need to enhance inter-level coordination within
the healthcare system and to restore a functional system of oncological dispensary
supervision. The findings support the relevance of implementing regional
screening programs aimed at the early detection of colorectal cancer, as well as
increasing oncological vigilance among general practitioners. A comprehensive
assessment of survival rates not only allows for an objective evaluation of the
epidemiological situation but also reveals systemic weaknesses in the organization
of oncological care, forming a foundation for the development of more effective

regional health policies.
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