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Abstract. This article presents a comprehensive epidemiological analysis of
the patterns and trends in the late diagnosis of rectal cancer (RC) in the Rivne
region of Ukraine during the period from 2017 to 2023. Utilizing data sourced
from the National Cancer Registry of Ukraine, the study evaluates the frequency of
RC detection at advanced stages—specifically stages III and IV—within the
administrative subdivisions of the region. The findings reveal a persistently high
level of disease neglect, as evidenced by the substantial proportion of cases
identified at late stages. In 2023, 33.1% of new RC cases in the Rivne region were
diagnosed at stage Ill, while 20.0% were detected at stage 1V, both surpassing
national averages of 30.1% and 23.0% respectively. Of particular concern is the
marked rise in late-stage diagnoses in the city of Rivne, where stage IV incidence
surged from 3.8% in 2017 to 16.3% in 2023—an increase of over 428%.

The research identifies several systemic factors contributing to these adverse
outcomes. Among them are insufficient oncological vigilance among family
physicians, the absence of a structured regional screening system, disparities in
access to diagnostic endoscopy across different areas, and a generally low level of

oncological literacy among the population. These findings underscore the pressing
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need for targeted interventions to address the challenges in early detection. Key
recommendations include the development and implementation of localized
colorectal cancer screening programs focusing on high-risk populations
(particularly individuals aged 50 and older), the introduction of continuous
medical education programs for primary care providers with an emphasis on early
cancer detection, enhanced public education campaigns, and the upgrading of
diagnostic infrastructure at the primary and secondary healthcare levels.
Collectively, these measures aim to reduce the burden of advanced-stage rectal
cancer and improve treatment outcomes across the region.
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Problem Statement. RC is one of the most common forms of malignant
neoplasms globally. According to GLOBOCAN estimates for 2022, there were
729,833 new cases of RC and 343,817 deaths from this disease worldwide. The
epidemiological situation in Ukraine also mirrors global trends. According to the
National Cancer Registry, in 2022, there were 6,307 newly diagnosed cases of RC
and 2,994 deaths caused by the disease [2—4].

The treatment strategy is directly determined by the stage of the oncological
process. It defines the extent and invasiveness of surgical intervention, which in
turn affects the duration of the postoperative period and the nature of rehabilitative
measures. The disease stage also dictates the dosage and duration of radiation
therapy, the number of chemotherapy cycles and regimens, and the need for
supportive pharmacological treatment—such as analgesics, detoxification agents,
antiemetics, and vitamin-mineral complexes. Consequently, the later the cancer is

diagnosed, the more complex, prolonged, and costly the treatment strategy
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becomes, significantly reducing the patient’s chances of recovery and quality of
life.

In this context, identifying the level of late diagnosis of rectal cancer at the
regional level is critically important, as is monitoring the dynamics of relevant
statistical indicators through in-depth analysis. This approach helps not only to
uncover key deficiencies in the healthcare system but also to develop effective
intervention strategies aimed at improving the situation—specifically, by
enhancing early detection mechanisms, increasing oncological vigilance among
primary care physicians, and optimizing patient referral pathways. Timely
adjustments in these areas will contribute to improved oncological care outcomes
and increased survival rates for patients with RC.

Analysis of Recent Studies and Publications. Modern epidemiological
studies emphasize the critical impact of late diagnosis on survival outcomes in
rectal cancer (RC). Several systematic reviews confirm that each 4-week delay in
treatment increases mortality risk by 12%, with delays of 12 weeks raising this risk
to 39%. This is especially relevant for asymptomatic patients, whose condition
does not initially raise oncological suspicion [12].

Clinical data show that five-year survival rates for stage IV RC range
between 10-13%, while in localized forms, survival exceeds 90%. Despite the
availability of screening programs, up to one-third of patients in some regions still
present with advanced-stage disease [11].

An epidemiological analysis of data from Martinique revealed that over 60%
of RC cases are diagnosed at regional or metastatic stages, significantly reducing
the feasibility of curative treatment [8].

A study published in Medicina noted an increased incidence of late-stage RC

diagnoses among individuals over 50. Although younger patients have a lower
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overall incidence, they often present with stage I1I or IV disease due to symptom
underestimation and delayed specialist referrals [6].

A Taiwanese cohort study highlights the growing share of late-stage RC
among individuals under 50, attributed not only to the lack of regular screening in
this age group but also to insufficient physician awareness of cancer risk in
younger populations [9].

Analysis of national databases in the United States revealed a persistently
high rate of stage IV RC diagnoses, accounting for 20-25% of all cases, despite
established screening systems and public awareness campaigns [10].

Within the framework of digital health transformation, the benefits of
clinical decision-support tools were analyzed. It was found that electronic systems
can reduce diagnostic delays and improve overall clinical outcomes [5].

The application of deep learning techniques, particularly the CRCNet model,
demonstrated the efficacy of risk stratification and the selective benefit of adjuvant
therapy. This enables the avoidance of overtreatment and improves individualized
prognostic accuracy [7].

A review of survival data in RC confirms that 30—60% of diagnoses occur at
stages III-IV. The primary contributing factors include delayed patient
presentation, deficiencies in primary care, limited oncological training among
general practitioners, and underdeveloped early diagnostic infrastructure [1].

Aim and Objectives. The aim of the study is to analyze the epidemiological
trends in late diagnosis of RC in Rivne region by assessing the frequency of cases
detected at stages IIT and IV over the period from 2017 to 2023.

The main objectives include: collecting and systematizing statistical data on
newly diagnosed RC cases in the region; determining the proportion of patients
diagnosed at advanced stages; analyzing changes in the structure of late diagnosis

during the study period; comparing regional indicators with national trends; and
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identifying possible factors contributing to diagnostic delays, followed by the
development of recommendations to improve the effectiveness of early detection
and screening.

Presentation of the Main Material. To achieve the stated objectives,
comprehensive data collection and analysis were carried out regarding the
detection of RC at stages III and IV, in accordance with the international TNM
classification. The primary sources of information included official data from the
National Cancer Registry of Ukraine and statistical reports from specialized
medical institutions, covering the period from 2017 to 2023. Particular attention
was paid to the regional aspect: data were collected both at the national level and
for specific administrative units of Rivne region, including districts and cities of
regional subordination.

The gathered data were structured into summary tables (Tables 1 and 2),
which enabled the visualization of RC detection rates at advanced stages, analysis
of temporal trends, and identification of areas with the highest levels of diagnostic
neglect. This approach allowed for the assessment of the effectiveness of
healthcare institutions at the primary and secondary levels, identification of
diagnostic process gaps, and the development of a foundation for further practical
recommendations aimed at improving the regional oncological care system.

The presented data offer an in-depth perspective on the patterns of late-stage
rectal cancer (RC) diagnosis across the administrative territories of Rivne Oblast
between 2017 and 2023. Table 1 highlights the detection rates of RC at stage III,
while Table 2 reflects the proportion of patients diagnosed at stage IV. Both tables
include yearly data and comparative percentages for 2023 relative to 2017,

providing a valuable basis for assessing trends in late-stage cancer detection.
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Table 1. Detection of Patients with Stage III Rectal Cancer (%), 2017-2023

Administrative 2017 | 2018 2019 2020 2021 | 2022 | 2023 | Change

territory from
2017 to

2023

(%)

Cities

Dubno 100,0 | 37,5 25,0 22,2 25,0 100,0 14,3 14.3

Ostroh 25,0 50,0 - 50,0 50,0 66,6 50,0 200.0
Rivne 38,4 22,6 23,4 47,6 37,9 28,3 40,0 104.17

Districts

Varash 23,8 11,8 50,0 61,5 22,2 25,0 23,8 100.0
Dubno 21,4 39,2 23,8 31,0 31,5 32,0 25,8 120.56
Rivne 28,4 26,0 28,9 48,0 41,6 35,9 37,0 130.28

Sarny 35,7 19,0 34,7 35,0 52,5 20,0 31,8 89.08
By region 28,4 26,2 30,9 45,6 42,4 31,5 33,1 116.55
Ukraine 20,9 21.8 23,7 24,6 26,6 27,7 30,1 144.02

Table 2. Detection of Patients with Stage IV Rectal Cancer (%), 2017-2023

Administrative | 2017 | 2018 2019 2020 2021 | 2022 | 2023 | Change
territory from
2017 to
2023
(%)
Cities
Dubno - 37,5 50,0 33,3 25,0 - 28,6
Ostroh 25,0 | 50,0 - - - - 50,0 200.0
Rivne 3.8 9,4 17,0 14,2 15,5 15,2 16,3 428.95
Districts
Varash 19,0 5,6 12,5 7,7 11,1 20,0 33,3 175.26
Dubno 7,1 10,7 19,0 17,2 10,5 14,2 19,3 271.83
Rivne 9,8 13,4 16,5 14,7 10,8 14,0 18,9 192.86
Sarny 7,1 9,5 21,7 10,0 8,3 16,0 13,6 191.55
By region 10,2 11,8 18,2 14,2 11,0 14,7 20,0 196.08
Ukraine 17,6 18.2 19,7 20,9 22,2 23,3 23,0 130.68

From Table 1, which captures RC diagnosis at stage III, it is evident that

several districts and cities in Rivne Oblast exhibit high and often inconsistent

percentages of late-stage diagnosis over the seven-year period. For example, in
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Sarnenskyi district, the proportion of RC detected at stage III remained
consistently elevated, peaking at 52.5% in 2021 and still being at 31.8% in 2023,
though lower than in previous years. In Rivne city, the data reflect significant year-
to-year variation, with a notable increase from 22.6% in 2018 to 47.6% in 2020,
followed by a partial decline and stabilization. The Dubno and Ostroh
municipalities show a unique trajectory: while Ostroh experienced a dramatic rise
from 25.0% in 2017 to 50.0% in 2023, Dubno observed a sharp decline from 100%
in 2017 to 14.3% in 2023, which suggests potential progress in early detection
protocols or inconsistencies in data recording.

Regionally, Rivne Oblast’s average proportion of stage III diagnoses
increased from 28.4% in 2017 to 33.1% in 2023. Compared to the national trend—
where the Ukrainian average rose from 20.9% to 30.1% during the same period—
Rivne demonstrates a higher prevalence of advanced-stage diagnoses, implying
delayed detection and potential systemic gaps in early screening.

Table 2 provides further insight by detailing RC diagnoses at the most
advanced stage—stage IV. Of particular concern is the situation in Rivne city,
where the percentage escalated from 3.8% in 2017 to 16.3% in 2023, marking a
428.95% increase. Similarly, Dubenskyi and Velykyi districts show an alarming
rise in stage IV diagnoses over time, indicating an urgent need for earlier
intervention. Notably, the overall regional percentage for stage IV detection rose
from 10.2% to 20.0% in 2023, again surpassing the national trend, which increased
more modestly from 17.6% to 23.0%.

These statistics underline the systemic issue of late diagnosis across Rivne
Oblast, especially when contrasted with national averages. The data suggest that
while some municipalities may be improving, many others continue to struggle
with high proportions of advanced-stage RC detection, highlighting significant

regional disparities in diagnostic efficacy.
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This pattern may be attributed to several key factors. First, insufficient
integration of RC screening programs at the primary healthcare level remains a
concern. Following healthcare reforms in Ukraine, the responsibilities of district
oncologists were transferred to general practitioners, many of whom lack the
specialized training required to effectively detect oncological diseases in early
stages. This institutional change has likely contributed to reduced quality in
monitoring and continuity of oncological care, especially post-treatment.

Second, the absence of systematic population-wide RC screening
programs—such as fecal immunochemical tests (FIT), colonoscopies for high-risk
individuals, and public awareness campaigns—contributes to the diagnostic delay.
Screening is often opportunistic rather than organized, leading to underutilization
and late-stage presentation. The variation in stage III and IV detection rates
between municipalities (e.g., 200% increase in Ostroh versus 14.3% decline in
Dubno) further supports the hypothesis of uneven access to diagnostic
infrastructure and preventive services.

Third, socio-economic and logistical barriers also play a significant role in
delayed RC diagnosis. Rural and peripheral districts may face limited access to
endoscopic equipment and trained personnel, resulting in missed opportunities for
early identification. Additionally, public awareness about RC symptoms and the
importance of screening remains low, particularly in less urbanized communities.

To address these challenges and reduce the burden of late-stage RC
diagnosis, several strategic recommendations can be proposed. Firstly, reinstating
and reinforcing the role of oncology-trained personnel at the district level is
critical. Oncological care should not be relegated solely to general practitioners;
instead, it requires a multidisciplinary approach supported by continuous education

and specialization.
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Secondly, a structured, population-based RC screening program must be
implemented across the oblast, targeting individuals aged 50 and above, or earlier
for high-risk groups. FIT testing, followed by colonoscopy for positive cases,
represents a cost-effective and evidence-based approach that has demonstrated
efficacy in international models. Thirdly, public health campaigns should be
launched to raise awareness about RC symptoms and the importance of early
testing, particularly in rural districts where delays are most pronounced.

Finally, the collection and monitoring of cancer registry data must be
standardized and regularly reviewed to ensure the quality, reliability, and
completeness of epidemiological information. This would allow health authorities
to 1dentify hotspots of delayed diagnosis and tailor intervention strategies
accordingly.

In summary, the analysis of stage IIl and IV RC diagnosis data in Rivne
Oblast reveals significant systemic challenges, including insufficient screening
coverage, inadequate training of primary care providers, and disparities in access to
care. Addressing these issues through targeted interventions—such as enhanced
screening, public awareness, and healthcare professional training—will be
essential in improving early detection and reducing mortality from rectal cancer in
the region.

Conclusions. The results of the study revealed a consistently high rate of
late-stage (Stage III and IV) RC detection in Rivne region throughout 2017-2023.
Specifically, the proportion of Stage III RC cases increased from 28.4% in 2017 to
33.1% in 2023, exceeding the national averages (20.9% in 2017 and 30.1% in
2023). The highest levels of diagnostic delay were recorded in Sarny district (up to
52.5% in 2021) and the city of Ostroh (50.0% in 2023). The detection rate of Stage
IV RC rose from 10.2% in 2017 to 20.0% in 2023, again surpassing the national
average, which was 17.6% in 2017 and 23.0% in 2023. Particularly concerning is

International Electronic Scientific and Practical Journal « WaySciencey», Vol. 8 (Ne 1), 2025 (ISSN 2664-4819)



59

the trend observed in the city of Rivne, where the proportion of Stage IV diagnoses
rose from 3.8% to 16.3%, marking an increase of over 428%.

The analysis revealed a heterogeneous distribution of late diagnoses across
districts, indicating local disparities in diagnostic organization. These issues are
largely attributed to low cancer awareness among the population, the absence of
systematic screening programs, insufficient training of primary care physicians,
and poor integration of clinical pathways.

In light of these findings, it i1s recommended to implement a regional
screening program targeting individuals aged 50 and older, to provide oncological
alertness training for family physicians, to enhance public awareness campaigns
regarding RC symptoms, and to improve the technical infrastructure of outpatient
facilities. These measures could significantly reduce the proportion of late-stage

diagnoses and improve treatment outcomes.
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