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INTRODUCTION

Ovarian cancer remains one of the leading causes of cancer-
related deaths among women, largely due to its high recurrence 
rate and resistance to conventional therapies. The underlying 
mechanisms behind these phenomena are complex, but one of 
the most significant factors is the presence of ovarian Cancer 
Stem Cells (CSCs). These cells are thought to play a pivotal 
role in the initiation, progression, recurrence and therapeutic 
resistance of ovarian cancer. Ovarian cancer stem cells are 
a subset of cancer cells that possess the unique ability to self-
renew, differentiate and drive tumorigenesis. Unlike the bulk of 
cancer cells that can be eliminated by traditional chemotherapy 
or radiation, CSCs are more resilient and are capable of surviving 
these treatments, ultimately leading to tumor recurrence [1]. 
Research has shown that CSCs exhibit several characteristics 
that make them distinct from other cancer cells. These cells 
often express specific surface markers, such as CD44, CD133 
and ALDH1, which are associated with stemness and may serve 
as potential therapeutic targets. Additionally, CSCs possess 
enhanced resistance to apoptotic signals, allowing them to evade 
programmed cell death, a hallmark of most cancer therapies. 
Their ability to activate survival pathways, including the PI3K/
Akt and Notch signaling pathways, further contributes to their 
persistence and resistance.

One of the key reasons ovarian CSCs contribute to tumor 
recurrence is their ability to remain quiescent for extended 
periods. In a dormant state, these cells are less susceptible to the 
effects of chemotherapy, which primarily targets rapidly dividing 
cells. When the chemotherapy-induced pressure subsides, CSCs 
can re-enter the cell cycle, leading to the re-establishment of 
the tumor and the subsequent recurrence of the disease. This 
phenomenon is particularly concerning in ovarian cancer, as 
patients often relapse months or years after initial treatment, with 

tumors exhibiting increased resistance to subsequent therapies 
[2]. In addition to their inherent resistance to treatment, ovarian 
cancer stem cells are also believed to play a role in metastasis. 
CSCs have the capacity to invade surrounding tissues and spread 
to distant organs, which complicates treatment outcomes. Their 
ability to generate a heterogeneous tumor population, consisting 
of differentiated cells and other CSCs, further complicates the 
therapeutic landscape. As a result, eliminating CSCs is crucial 
for achieving long-term remission and preventing recurrence 
[1].

DESCRIPTION

The interaction between CSCs and their microenvironment 
also plays a significant role in tumor recurrence and resistance. 
The tumor microenvironment is composed of various cellular 
and extracellular components, including immune cells, 
fibroblasts, blood vessels and extracellular matrix proteins. These 
components create a supportive niche for CSCs, enhancing their 
survival and promoting therapeutic resistance. In particular, the 
hypoxic conditions found within the tumor microenvironment 
have been shown to promote the self-renewal and drug resistance 
of ovarian cancer stem cells. Hypoxia triggers the activation of 
hypoxia-inducible factors (HIFs), which in turn regulate the 
expression of genes that support CSC maintenance and survival. 
Furthermore, CSCs are capable of secreting factors that modify 
the microenvironment, further enhancing their own survival 
and contributing to resistance [2].

Current therapeutic strategies for ovarian cancer, including 
surgery, chemotherapy and targeted therapies, have shown 
limited success in addressing the challenge posed by CSCs. 
While chemotherapy is effective at eliminating the bulk of the 
tumor, it often leaves behind a small population of CSCs that 
are not affected by conventional treatment. As a result, new 
therapeutic approaches are needed to target these resilient cells. 
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Strategies such as targeted therapies aimed at CSC-specific 
markers, immune-based therapies and agents that disrupt the 
CSC niche are being actively investigated. These approaches 
hold promise in overcoming the limitations of current therapies 
and preventing the recurrence of ovarian cancer.

Despite these advances, there remain significant challenges 
in understanding the precise molecular mechanisms that govern 
CSC behavior and resistance. The heterogeneity of ovarian 
CSCs, their ability to evolve and adapt and the complexity of 
their interactions with the tumor microenvironment make them 
difficult to target effectively. Moreover, the identification of 
reliable biomarkers for ovarian CSCs remains an ongoing area 
of research, as current markers are not always specific or reliable 
across different patients and tumor types.

CONCLUSION

Ovarian cancer stem cells play a critical role in the 
recurrence and resistance of ovarian cancer, making them a 

key focus of current research efforts. These cells contribute to 
the initiation, progression and spread of the disease and their 
ability to survive conventional therapies complicates treatment 
outcomes. Targeting ovarian CSCs is essential for improving 
the long-term prognosis of ovarian cancer patients. However, 
further research is needed to better understand the molecular 
mechanisms underlying CSC resistance and to develop effective 
strategies for targeting these cells in clinical settings. Addressing 
the challenge of ovarian cancer stem cells may offer new hope for 
improving survival rates and preventing recurrence in ovarian 
cancer patients.
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