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Abstract. Ovarian cancer remains one of the most lethal gynecological malignancies, posing
a significant public health challenge due to its high mortality rates and frequent recurrence. Despite
advancements in screening and diagnostic technologies, the disease is often diagnosed at advanced
stages, leading to poor prognoses. This study aims to revolutionize the differentiation of ovarian
masses by integrating advanced ultrasound imaging techniques with machine learning algorithms.
Data from 121 patients with histologically confirmed ovarian tumors were analyzed using
transvaginal and transabdominal ultrasound methods. A combination of logistic regression models
and machine learning algorithms was employed to process multidimensional ultrasound data,
significantly improving the accuracy of distinguishing between benign and malignant tumors. The
implementation of a comprehensive scoring system, alongside logistic regression modeling,
demonstrated a remarkable increase in diagnostic accuracy. The predictive model, based on
morphological characteristics such as size, shape, echogenicity, and vascularization, achieved a
sensitivity of 93%, specificity of 92%, and overall accuracy of 92.5%, as confirmed by ROC curve
analysis. This study underscores the transformative potential of machine learning in ultrasound
imaging for ovarian tumors, suggesting that advanced assessment and predictive modeling could lead
to earlier and more precise diagnoses, ultimately improving patient outcomes.
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Introduction. Ovarian cancer continues to be a major health concern worldwide, with its high
rates of mortality and persistent recurrence making it a significant topic in both clinical and research
settings. Over the last three decades, numerous studies have sought to develop ultrasound-based
predictive models to assess tumor progression, treatment sensitivity, and overall survival rates. The
increasing incidence of ovarian cancer, particularly among women under 40, combined with a general
lack of awareness among healthcare providers, often leads to late-stage diagnoses. Statistically,
approximately 70% of patients are diagnosed at stages Il or 1V, significantly lowering the 5-year
survival rate, which stands at a disheartening 17%. This alarming statistic emphasizes the necessity
for improved screening and diagnostic methodologies to facilitate earlier detection.

Existing screening programs have not shown marked progress in the early detection of ovarian
cancer, thus underscoring the urgent need for efficient and accurate diagnostic approaches. Many
women present with non-specific symptoms that are often misattributed to other benign conditions,
such as gastrointestinal disturbances or menstrual irregularities, leading to delays in critical
interventions. The key to improving survival rates lies in early detection; however, achieving this
requires innovations in diagnostic technology and clinician education.

Relevance of Work. The relevance of this study cannot be overstated, given the increasing
incidence of ovarian cancer and its propensity for late-stage presentation. Predictive models that
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integrate machine learning and detailed imaging analysis could revolutionize how gynecological
cancers are diagnosed. Early-stage interventions are key to improving outcomes, and developing
algorithms that accurately assess the risk of malignancy from ultrasound imaging presents a
promising opportunity to enhance clinical practice.

Moreover, the advent of artificial intelligence and its applications in medical diagnostics
provides a unique opportunity to leverage vast amounts of data for improved decision-making. The
implementation of sophisticated algorithms allows for a more nuanced analysis of imaging data,
potentially identifying malignant growths that traditional assessment methods may overlook. It is
crucial to establish these technologies in clinical settings to provide healthcare professionals with
enhanced tools for diagnosis and treatment planning.

Purpose. This research aims to develop an advanced ultrasound-based algorithm that
combines traditional imaging techniques with modern computational analysis to reliably identify the
risk of ovarian cancer. By improving the diagnostic criteria and integrating machine learning
techniques, the study aspires to contribute significantly to earlier and more accurate detection of
potentially malignant masses. Additionally, the research intends to explore the viability of
implementing a standardized scoring system that could assist clinicians in making informed decisions
based on quantitative ultrasound data.

Materials and Methods of Research. The study involved the meticulous analysis of data
from 121 patients diagnosed with histologically confirmed ovarian tumors, who were referred to our
institution for further evaluation. Transvaginal and transabdominal ultrasound techniques were
utilized to capture high-resolution imaging data. Advanced analytics, including logistic regression
models and machine learning algorithms, were employed to process the ultrasound data. The focus
was placed on assessing various morphological parameters—specifically size, shape, echogenicity,
and vascularization—considered critical for accurate diagnosis. The study also incorporated a
comprehensive review of clinical histories and imaging findings, which contributed to the
development of the predictive model.

In addition, statistical validation methods, including cross-validation and ROC curve analysis,
were used to establish the accuracy and reliability of the predictive model. This rigorous approach
ensures that the findings are statistically significant and clinically relevant, ultimately paving the way
for recommendations regarding best practices in diagnostic imaging.

Results and Discussion. The implementation of a scoring system for ultrasound findings, in
conjunction with logistic regression modeling, showed a marked improvement in diagnostic
accuracy, as evidenced by the model's performance metrics. Initial analyses indicated that serous and
mucinous borderline tumors constituted the majority of cases, each with distinct histological
characteristics. The study found that serous tumors were frequently bilateral, and they demonstrated
specific histological features, such as the presence of mesothelium and secretory cells, while
mucinous borderline tumors mainly presented unilaterally and were characterized by cystic structures
filled with mucous contents.

The research also highlighted the importance of recognizing the key morphological features
associated with malignancy risk. Irregular shapes, complex internal echogenicity, and increased
vascularization, observed through Doppler flow studies, were significant predictors indicating a
higher likelihood of malignancy. Such findings support the notion that a combined approach utilizing
both traditional imaging and advanced algorithms could greatly improve diagnostic rates and
effective patient management strategies.
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Moreover, understanding the histological and morphological parameters of borderline tumors
contributes to the ongoing discussion regarding their classification and management. While
borderline tumors generally show lower malignant potential, their accurate identification is essential
to prevent overtreatment and associated complications. The study reinforces the need for heightened
awareness and recognition of these tumors within clinical practice guidelines.

Conclusion. This study underscores the necessity of integrating machine learning techniques
into ultrasound imaging workflows to enhance ovarian tumor diagnosis. The development of robust
predictive models represents a significant advancement in the field of gynecological oncology and
holds great promise for improved clinical outcomes through timely and accurate identification of
ovarian cancer. Such innovations could significantly reduce the current challenges associated with
late-stage diagnosis, allowing for more effective intervention strategies. Most importantly, equipping
clinicians with these advanced tools is crucial for optimizing patient care, potentially leading to
improved quality of life and heightened survival rates. As we move forward, fostering collaborations
between radiology, pathology, and oncological disciplines will be essential to ensure that these new
technologies are effectively translated into clinical practice for the benefit of patients worldwide.
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