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                    Abstract
Borderline ovarian tumor (BOT) is a heterogeneous group of tumors characterized by low malignant potential and atypical proliferation, consisting of 15–20% of all primary ovarian neoplasm. Among BOTs, a subset has a high tendency of relapse probably due to inaccurate subtype stratification and unoptimized care. In this issue of Reproductive Sciences, Wu et al. compared two main BOT subtypes, seromucinous borderline (SMBOT), and mucinous borderline ovarian tumor (MBOT) across many aspects of their clinical pathological features, and identified significant different including tumor growth pattern, tumor sizes, recurrence rate, and the expression Mullerian markers. We reviewed similar work on features of BOT subtypes and highlighted the values added by this study. Future work could be validation with a larger sample size and multicenter design and the application of the identified difference in informing diagnosis and tailored treatment.
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                                    Borderline ovarian tumor (BOT) represents a heterogeneous group of tumors in the ovary characterized by non-invasive and low malignant potential and atypical proliferation. This tumor group consists of 15–20% of all primary ovarian neoplasm [1]. In contrast with malignant ovarian carcinomas, BOT is usually associated with a younger age at diagnosis, lower FIGO stage, higher overall survival and infertility rate, and lower occurrence of oncogene mutations (such as BRCA mutations). Large-scale clinical studies show that more than 70% of BOT patients are diagnosed with FIGO stage I and the rest of FIGO stages II–IV, where the 5-year survival rate of FIGO stage I patients can be as high as 95% [2]. Due to the younger age at diagnosis, the typical treatment of BOT is fertility-sparing surgical resection (FSS). However, a subset of BOT exhibits high tendency of relapse, probably due to the inaccurate stratification of BOT subtypes (mainly including seromucinous and mucinous BOT) and, in turn, an unoptimized treatment strategy. Therefore, it is of critical importance to identify clinicopathological features and molecular markers that can better distinguish between (SMBOT) and (MBOT) and help guide treatments in BOT patients.

A goal of the work published in Reproductive Science from Wu and colleagues is to systematically compare various clinical differences between SMBOT and MBOT, including clinical presentations, post-surgical prognosis, ovarian function, fertility preservation, and progression-free survival and tumor recurrence [3]. Post-surgery data were collected and analyzed for a total of nighty-one patients with either SMBOT or MBOT who underwent surgery at the Obstetrics and Gynecology Hospital of Fudan University, China. The authors evaluated the differences between SMOBT and MOBT mainly by comparing clinical, pathological characteristics, reproductive endocrine function, and fertility outcomes after surgery. According to their analysis, the tumor onset age among SMBOT patients is significantly younger than MBOT patients. The two subtypes demonstrate obviously distinct tumor growth pattern, tumor size, and different recurrence rates. SMBOT tends to grow exogenously and involve bilateral ovaries, whereas MBOT shows an endogenous growth pattern and usually has a unilateral ovarian involvement; although the average size of SMOBT is smaller than MBOT, SMBOT patients suffered from a higher risk of recurrence (15.8%) than MOBT) (9.1%). At the molecular level, SMOBT exhibits a higher frequency of Mullerian markers compared to MOBT, which may implicate better response to hormone therapy and provide novel diagnostic metrics in addition to the existing IHC criteria.

The study holds many merits. Wu et al. give an impressing example of consolidating clinical data. This work replenishes an area with limited knowledge regarding the similarities and differences between SMBOT and MBOT after WHO reclassification of BOT. The comparisons between SMBOT and MBOT are comprehensive. It is not only limited to the comparisons between clinical and pathological features, but also takes those features into account in the recurrence risk assessment. While this work shed valuable light on the clinical stratification of SMBOT and MBOT, it is not free of limitations. A sample size with sufficient statistical power to reject or accept a specific null hypothesis is crucial for a reliable and valuable study [4]. The limited numbers of SMBOT and MBOT patients, 39 and 52, respectively, are relatively small for a retrospective study. The difficulties that Wu et al. encountered in loss of follow-up could be compensated by increasing the sample size. The potential sampling bias of the single-center study design could be health center-specific and lack generality and reproducibility, for instance, due to variations in patient inclusion criteria. However, this can be improved by the future multicenter study. One additional caveat is the limited in-depth investigation into molecular mechanisms and clinical implications of the identified differences between the subtypes, for example, whether the differences could be used to inform the differential diagnosis to clinically distinguish these two subtypes.

This work by Wu et al. is well-designed and -structured. Nevertheless, based on the limitations, future studies are likely to focus on increasing the sample size (including validation of the current conclusions in a multicenter study) and exploring if the identified different features correlate with FIGO stages, pathological features, post-surgery treatment decision-making (such as hormonal or chemotherapy) and recurrence rate. Though most BOTs are diagnosed at early FIGO stage, incorporating those at the advanced and recurrence-prone FIGO stages will significantly increase the clinical value of this study. Moreover, molecular mechanism studies will be a necessary and crucial part for identifying diagnostic markers that can distinguish these two BOT subtypes. According to data in this study, MBOT has a higher positive rate (79.3%) in expressing CK20 and the overall tumor size is larger. A paradigm in mechanism study could be exploring the role CK20 in promoting tumor cell growth. It is shown that the IHC of SMBOT is enriched with WT1, PAX8, Bcl-2, estrogen, and progesterone receptor, while MBT is absent of WT1, estrogen and progesterone receptor expression [5]. More studies in identifying diagnostic indicators for SMBOT and MBOT are warranted.
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