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INTRODUCTION: 

Ovarian stromal cell tumors represent approximately 

1% of all ovarian cancers. These tumors are more commonly 

diagnosed in women aged 50 and above, with more than half of 

cases occurring in this age group.1 However, it's noteworthy 

that around 5% of ovarian stromal tumors manifest in young 

girls. This age distribution highlights the diversity in the 

occurrence of stromal tumors, affecting both older women and 

a small but notable percentage of younger individuals. 

Understanding these demographic patterns is crucial for 

tailored diagnosis and management approaches in different age 

groups. Epithelial ovarian cancer (EOC) is the most prevalent 

form of ovarian cancer. Unfortunately, individuals diagnosed 

with this lethal disease face a challenging prognosis, with a 

mere 45.6% 5-year survival rate.2 This underscores the gravity 

of the situation and emphasizes the critical need for 

advancements in early detection and effective therapeutic 

interventions to improve outcomes for patients with EOC.3, 4 

The progression of OC is influenced by various factors, with 

genetic and epigenetic elements playing a crucial role. Among 

these, genetic factors, particularly mutations in the breast 

cancer genes BRCA1 and BRCA2, are deemed highly 

significant. Approximately 10%‐15% of familial ovarian 

cancers is attributed to these mutations, underlining their 

substantial impact on the development and progression of the 

disease. Understanding these genetic and epigenetic influences 

is pivotal for advancing research and developing targeted 

interventions in the management of OC.5 Oncogenes such as 

TP53, BRCA1 and BRCA2 play a pivotal role in the 

pathogenicity of OC by activating various signaling pathways. 

One notable consequence of this activation is the increased 

incidence of thrombosis associated with OC.6 The malignancy's 

influence on coagulation pathways contributes to a higher rate 

of thrombotic events. This connection underscores the intricate 

relationship between oncogene-driven signaling pathways and 

the development of complications, highlighting the 

multifaceted nature of ovarian cancer's impact on physiological 

processes.7  

 

1. CONTEXTUALIZING THE OVARIAN CANCER 

LANDSCAPE: 

     The current scenario of OC reveals a complex landscape 

marked by clinical challenges and an urgent need for advanced 

therapeutic solutions. This malignancy, particularly in its 

advanced stages, remains a formidable health concern. 

Challenges include the absence of robust early detection 
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methods, leading to diagnoses at later, less treatable stages. 

Multidisciplinary management involving surgery and 

chemotherapy is the norm; yet high recurrence rates pose 

ongoing hurdles. 8 The significant immunostimulatory agents, 

with their increasing use in oncology, align with the 

immunologic properties of OC, laying the groundwork for their 

integration into disease management strategies.9 The significant 

immunostimulatory agents, with their increasing use in 

oncology, align with the immunologic properties of OC, laying 

the groundwork for their integration into disease management 

strategies. Immunomodulation is emerging as a promising 

avenue, but research is ongoing.10 

 Oncogene activation contributes to a higher incidence 

of thrombosis, adding complexity to the clinical picture. 

Furthermore, the prevalence of genetic and epigenetic factors, 

notably mutations in BRCA1 and BRCA2, significantly 

influences disease progression. The likelihood of an individual 

with a mutation developing OC seems to be impacted by 

several factors, including the specific location of the mutation 

within the BRCA gene, the existence of allelic variants in 

modifying genes, and the hormonal exposure experienced by 

the carrier. These multifaceted elements collectively contribute 

to the complex interplay that influences the cancer risk 

associated with BRCA gene mutations. 11  

 

2. HISTOPATHOLOGY OF OVARIAN CARCINOMA: 

  Pathophysiology of ovarian carcinoma involves a 

complex interplay of genetic, molecular, and environmental 

factors. Inherited mutations in the BRCA1 and BRCA2 genes 

are strongly associated with an increased risk of OC. Other 

genetic mutations, such as those involving TP53 and PTEN, 

may contribute to the development of OC.12 Molecular 

Pathways: Dysfunctional DNA repair mechanisms, often 

associated with BRCA mutations, contribute to genomic 

instability and increased susceptibility to OC.13 Aberrations in 

cell cycle regulation, including alterations in cyclins and 

cyclin-dependent kinases, promote uncontrolled cell 

proliferation.14 

 

Factors such as nulliparity (never having given birth) and early 

onset of menstruation or late menopause may influence ovarian 

cancer risk.15 Long-term use of hormone replacement therapy, 

particularly estrogen without progesterone, has been associated 

with an elevated risk.16Chronic inflammation in the ovarian 

epithelium may contribute to the initiation and progression of 

OC.17Ovarian carcinoma may evade immune surveillance by 

altering immune responses, allowing cancer cells to proliferate 

and evade destruction.18 Ovarian tumors stimulate the growth 

of new blood vessels (angiogenesis) to supply nutrients and 

oxygen, facilitating tumor expansion.19 Extracellular Matrix 

Interactions between cancer cells and the extracellular matrix 

play a role in tumor invasion and metastasis.20 

 

 Different histological subtypes of OC (serous, 

mucinous, endometrioid, clear cell, etc.) exhibit distinct 

molecular profiles and pathophysiological characteristics, 

influencing their behavior and response to treatment.21 

Understanding the pathophysiology of ovarian carcinoma is 

crucial for developing targeted therapies and improving early 

detection methods. Advances in molecular and genetic research 

continue to unveil the intricacies of ovarian cancer, paving the 

way for more personalized and effective treatment 

approaches.22 

 

3. MULTIDISCIPLINARY STRATEGIES: 

 The multidisciplinary nature of OC management is 

addressed, acknowledging the combination of surgical 

interventions, chemotherapy, and, to a lesser extent, 

radiotherapy. The review recognizes the complexity of treating 

OC and the significance of a comprehensive approach. 

Multidisciplinary strategies for OC involve a collaborative and 

comprehensive approach to patient care, integrating various 

medical specialties to address the complex nature of the 

disease. Here are key components of multidisciplinary 

strategies in the management of ovarian cancer: 

 

3.1 Gynecologic Oncology: 

 Surgical management is a cornerstone of OC 

treatment. Debulking surgery aims to remove as much of the 

tumor mass as possible, potentially increasing the effectiveness 

of subsequent therapies. Gynecologic oncologists specialize in 

the treatment of cancers affecting the female reproductive 

system, including OC.23 They play a central role in surgical 

interventions and overall treatment planning. The field of 

gynecologic oncology has seen a progressively more assertive 

stance on cytoreductive surgery for OC, evolving from the era 

when Meigs highlighted the advantages of reducing tumor 

volume to Griffiths' groundbreaking paper, which presented the 

initial scientific proof of the inverse correlation between tumor 

volume and patient survival.24 Over the years, the definition of 

"optimal cytoreduction" has evolved, shifting from a maximal 

residual disease of less than 2 cm to the present criteria of less 

than 1 cm residual disease, as stipulated by the Gynecologic 

Oncology Group (GOG). "Optimal debulking" is defined as the 

state achieved when there is either the complete absence of any 

residual disease or when no gross residual disease is evident 

following surgical intervention.25 

 

3.2 Medical Oncology: 

 Medical oncologists administer systemic treatments, 

such as chemotherapy, to target cancer cells throughout the 

body. They contribute to treatment planning and monitor 

patients during and after chemotherapy. In 2018, van Driel et 

al.26 conducted a multicenter, open-label, Phase 3 randomized 

controlled trial. The study involved 245 patients who exhibited 

at least stable disease after three cycles of carboplatin and 

paclitaxel. These patients underwent interval cytoreductive 

surgery, and the trial compared outcomes between those who 

received hyperthermic intraperitoneal chemotherapy (HIPEC) 

with cisplatin and those who did not. The authors reached the 

conclusion that for individuals diagnosed with Stage III 

epithelial OC, the incorporation of hyperthermic intraperitoneal 

chemotherapy (HIPEC) into interval cytoreductive surgery led 

to prolonged recurrence-free survival and overall survival 

compared to surgery alone. Importantly, this combined 

approach did not result in elevated rates of adverse effects.26 

 

3.3 Radiation Oncology: 

 Radiation oncologists may be involved in cases where 

radiation therapy is deemed beneficial. This may be utilized in 

specific situations, such as after surgery or for palliative care. 

The line between curative and palliative objectives becomes 

unclear for many cancer patients, necessitating treatment 

decisions that are guided by various patient-related factors.27 

 

3.4 Pathology and Molecular Diagnostics: 

 Pathologists analyze tissue samples to confirm the 

diagnosis and determine the tumor's characteristics. Molecular 
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pathology plays a crucial role in pathology by complementing 

traditional morphological tools. It contributes to achieving a 

comprehensive and accurate diagnosis, ensuring an integrated 

understanding of the disease. This approach is especially 

valuable for assessing prognosis and predicting the response to 

therapy, with a particular emphasis on cancer cases.28 Over the 

past decade, there has been a substantial increase in the number 

of tumor-specific molecular aberrations that can be targeted by 

drugs. This growth has led to significant survival benefits 

through therapies that are matched to specific biomarkers, 

particularly in various types of cancer. Molecular diagnostics 

help identify specific genetic and molecular features, guiding 

treatment decisions. 4 

 The present and prospective uses of liquid biopsies 

involve assessing blood-based biomarkers, including 

circulating tumor cells and circulating nucleic acids. 

Additionally, insights gained from the constraints of genotype-

derived therapies offer valuable lessons for expanding 

precision medicine beyond genomics. Mutation analysis has 

become a standard practice in the diagnosis of hereditary 

cancer syndromes, commonly employed for accurate 

identification and characterization.(28, 29) Multidisciplinary 

collaboration ensures that patients receive holistic and 

individualized care, considering the various facets of their 

diagnosis, treatment, and overall well-being. This approach 

optimizes the management of OC, improving outcomes and 

enhancing the patient's quality of life. 

 

4. CHALLENGES IN EARLY DETECTION OF 

OVARIAN CANCERS 

 The early detection of ovarian cancer poses significant 

challenges primarily due to several factors such as non-specific 

symptoms and asymptomatic nature of disease. OC often 

develops without causing noticeable symptoms in its early 

stages.30 This asymptomatic nature makes it difficult to detect 

the disease at a point where it is more treatable. When 

symptoms do arise, they are often non-specific and can be 

attributed to other common conditions. Symptoms such as 

bloating, abdominal discomfort, and changes in appetite may 

not immediately raise concerns for ovarian cancer.31 

Anatomical location and absence of early warning signs may 

be the upcoming challenges in the OC. The ovaries are situated 

deep within the pelvic cavity, making them challenging to 

access for routine examinations. This contributes to the 

difficulty in detecting abnormalities or tumors at an early stage. 

OC tends to progress silently without producing early warning 

signs that could prompt individuals to seek medical attention. 

By the time symptoms become noticeable, the cancer may have 

reached an advanced stage. 

OC risk factors encompass a combination of genetic, hormonal, 

and environmental factors.32 Understanding these risk factors is 

essential for early detection and preventive measures. While 

there are known risk factors, such as a family history of ovarian 

or breast cancer, these alone are not sufficient to identify 

individuals at an early stage. Moreover, many cases occur in 

individuals without clear risk factors. A strong familial history 

of OC increases the risk. Individuals with first-degree relatives 

(mother, sister, daughter) diagnosed with ovarian cancer are at 

an elevated risk. 

OC has a relatively low incidence compared to some other 

cancers, making it less of a focus for routine screening efforts. 

However, its high mortality rate emphasizes the importance of 

early detection and intervention.33 

Unlike some other cancers, there are no highly sensitive and 

specific screening tests for OC. Mammography, for example, is 

a widely used screening tool for breast cancer, but there is no 

equivalent for OC that is as effective 

OC exhibits significant genetic and molecular heterogeneity, 

meaning that different subtypes of the cancer may present with 

distinct characteristics. This variability complicates the 

development of a universal early detection method. 

Efforts are ongoing to address these challenges, with research 

focusing on identifying specific biomarkers, improving 

imaging technologies, and understanding the genetic basis of 

ovarian cancer. Early detection remains a critical area for 

advancing outcomes in ovarian cancer treatment. 

 

5. ANALYSIS OF CLINICAL TRIALS IN OVARIAN 

CANCERS 

 Clinical trials in OC play a pivotal role in advancing 

our understanding of the disease and improving treatment 

options. Several key aspects characterize ongoing and recent 

clinical trials in OC. Trials often focus on testing innovative 

therapeutic approaches, including targeted therapies, 

immunotherapies, and combination treatments.34 These aim to 

enhance treatment efficacy while minimizing side effects. 

Testing combination therapies is a common theme in ovarian 

cancer trials. These combinations may involve traditional 

chemotherapy, targeted agents, and immunotherapies, aiming 

to improve overall treatment outcomes.(7, 30) 

The proposition suggests that vaccination utilizing specific 

anti-idiotypic antibodies could enhance the survival benefit for 

patients with recurrent ovarian cancer (OC) with minimal side 

effects. Consequently, the integration of noninvasive 

immunotherapy alongside combination chemotherapy emerges 

as a potential therapeutic strategy, aiming to improve overall 

survival in individuals with ovarian cancer. 35 This approach 

signifies a concerted effort to explore innovative and less 

invasive interventions for enhanced treatment outcomes in the 

context of recurrent OC.7 While the CA125 antigen exhibits 

limited sensitivity and specificity, it is closely associated with 

epithelial ovarian carcinoma. Despite its constraints, the 

diagnostic performance of this biomarker has proven to be 

valuable in primary care settings, particularly among women 

aged 50 and older. The CA125 antigen is commonly utilized as 

a tool for identifying potential cases of OC, emphasizing its 

role in clinical assessment and decision-making, especially in 

older female populations.36 With an increasing emphasis on 

precision medicine, clinical trials explore therapies tailored to 

specific molecular subtypes of OC. This involves identifying 

and targeting genetic mutations or alterations unique to 

individual patients. Tumors, even within the same type, can 

arise from various underlying genetic causes and may exhibit 

distinct protein expressions from one patient to another. This 

inherent variability in cancer forms the foundation of the 

expanding field of precision and personalized medicine (PPM). 

Numerous ongoing initiatives aim to collect PPM data, seeking 

to delineate the molecular distinctions among tumors. This 

approach recognizes the unique genetic and molecular profiles 

of individual tumors, paving the way for tailored and targeted 

therapeutic strategies in cancer treatment.37 

 Some trials are dedicated to improving early detection 

methods and screening tools for OC. This is crucial for 

identifying the disease at a more treatable stage, as OC is often 

diagnosed in advanced stages. The team's focus on alterations 

in DNA methylation, which deviate from the normal patterns, 

stems from the understanding that these changes occur early in 
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the formation of cancer. Consequently, the team embarked on 

developing an assay that leverages these changes for the 

detection of OC in plasma. However, the development of a 

marker panel posed challenges. One significant hurdle was the 

identification of patients with early-stage ovarian cancer for 

study inclusion, given that this cancer is typically not detected 

until stage 3 or 4 in approximately 75% of patients. This 

intrinsic characteristic of delayed detection presented a unique 

obstacle in the pursuit of effective diagnostic methods for 

early-stage ovarian cancer.38 Beyond treatment efficacy, 

clinical trials assess the impact of interventions on patients' 

quality of life and overall well-being. This includes exploring 

supportive care measures to manage treatment-related side 

effects. 

Understanding and overcoming drug resistance is a significant 

focus in OC trials. Research aims to identify mechanisms of 

resistance and develop strategies to enhance treatment 

effectiveness. Trials investigate the benefits of adjuvant and 

neoadjuvant therapies in different stages of OC. This includes 

evaluating the timing of treatments and their impact on surgical 

outcomes. Participation in clinical trials is crucial for 

advancing ovarian cancer research and improving outcomes for 

patients. These trials contribute valuable data that shapes the 

future OC treatment, leading to more effective and 

personalized approaches. 

 

6. FUTURE DIRECTIONS AND RESEARCH 

AVENUES: 

The future directions and research avenues for OC 

encompass a range of promising areas aimed at improving 

early detection, refining treatment strategies, and enhancing 

overall patient outcomes. Some key areas of focus include: 

6.1 Biomarker Discovery: 

Identifying and validating novel biomarkers for early detection 

and accurate diagnosis of OC is a crucial avenue of research. 

Biomarkers can enhance screening methods and contribute to a 

more personalized approach to treatment.39 

6.2 Liquid Biopsies: 

Exploring the potential of liquid biopsies, which involve 

analyzing blood or other bodily fluids for circulating tumor 

cells, cell-free DNA, and other biomolecules, as non-invasive 

methods for early detection, monitoring treatment response, 

and detecting recurrence. 

6.3 Genomic and Molecular Profiling: 

Advancing genomic and molecular profiling techniques have to 

better understand the genetic heterogeneity of OC. This 

includes identifying key driver mutations and molecular 

pathways, which could inform targeted therapies and 

personalized treatment plans.40 

6.4 Immunotherapy: 

 Investigating the role of immunotherapy in OC 

treatment. Understanding the immune landscape of ovarian 

tumors and developing immunotherapeutic strategies, such as 

immune checkpoint inhibitors, to enhance the body's ability to 

fight cancer.41 

6.5 Early Intervention Strategies: 

 Developing strategies for early intervention in high-

risk populations, including those with a family history of OC or 

carrying specific genetic mutations (e.g., BRCA1/2). Exploring 

prophylactic measures and surveillance protocols to detect 

cancer at an earlier, more treatable stage. 

6.6. Drug Development and Targeted Therapies: 

   Continuously identifying and developing new drugs and 

targeted therapies tailored to specific molecular subtypes of 

OC. Investigating combination therapies and overcoming 

resistance mechanisms to enhance treatment efficacy.42,43 

6.7 Artificial Intelligence and Imaging Technologies: 

   Harnessing the power of artificial intelligence and 

improving imaging technologies for more accurate and 

efficient diagnosis. Enhancing the sensitivity and specificity of 

imaging modalities, such as MRI and ultrasound, for early 

detection and monitoring of OC.44 45 

 6.8 Patient-Centered Research: 

  Emphasizing patient-centered research to understand the 

psychosocial impact of OC and improving supportive care 

measures. Exploring survivorship issues, quality of life, and 

addressing the unique challenges faced by OC patients. By 

pursuing these research avenues, the goal is to transform the 

landscape of OC management, offering more effective and 

personalized approaches that ultimately improve patient 

outcomes and quality of life.46 

 

7. SUMMARY AND CONCLUSIONS 

In summary, the current therapeutic approach to OC 

encompasses a multidisciplinary strategy involving debulking 

surgery, chemotherapy, and occasional radiotherapy. 

Immunomodulation has emerged as a promising avenue for OC 

treatment. However, the high recurrence rates, occurring 

roughly every two years, present significant challenges. 

Subsequent treatments following relapse are often intensified, 

resulting in increased toxicity, resistance to chemotherapy, and 

a heightened financial burden. These challenges collectively 

contribute to a negative impact on the quality of life for 

patients with ovarian cancer. In conclusion, while 

advancements have been made in the therapeutic landscape, 

addressing the complexities of relapse and its associated 

consequences remains a critical focus for improving outcomes 

and enhancing the overall well-being of individuals with 

ovarian cancer. 
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