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Abstract 

Background: Ovarian neoplasms are most often found in women with an incidence of 80% of benign tumors and the rest 
are malignant tumors of the ovary. Ovarian cancer in Indonesia ranks third most cases that occur in women after breast 
cancer and liver cancer. Serous epithelial ovarian tumors are the most common subtype of ovarian cancer. SOX2 
(SRY/sex determining region Y-box2) is a transcription factor that plays a role in cell proliferation and is also a marker of 
cancer stem cells. The presence of these cancer stem cells will affect the success of therapy because they are resistant to 
chemotherapy and radiotherapy. 
Aim: Knowing how to assess the expression and how the immunohistochemical expression of SOX2 in benign and 
malignant ovarian serous tumors. 
Method: This study is a descriptive analytic study using surgical tissue paraffin block preparations from patients with a 
diagnosis of benign and malignant ovarian serous tumors in the Anatomical Pathology Unit of HAM Hospital Medan with 
39 cases. This research has been approved by the Health Research Ethics Commission, Faculty of Medicine, University of 
North Sumatra. 
Results: Based on the immunohistochemical staining of SOX2, the benign subtype was found to be low in expression 
(71.4%), the low-grade subtype to have high expression (18.2%) and the high-grade subtype to have more high expression 
(81.8%). 
Conclusion: In this research it was found that the highest expression of SOX2 was found in the benign subtype with low 
expression, but in the high-grade serous subtype high expression was found.  
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1. Introduction 

Ovarian neoplasms are the most common in women with an incidence of 80% being benign tumors 
and the rest being malignant ovarian tumors. Ovarian cancer accounts for about 239,000 new cases and 
152,000 deaths worldwide every year.1 According to GLOBOCAN 2018 data, there were 13,310 (3.8%) new 
cases of ovarian cancer in Indonesia, with a mortality rate of 7,842 (3.8%) and ranks third most cases that 
occur in women after breast cancer and liver cancer.2 

Epithelial ovarian tumors are the most common malignant tumors, accounting for 90% of all cases of 
ovarian cancer.3 These tumors have seven subtypes, namely serous, mucin, endometrioid, clear cell, 
transitional cell/brenner type, squamous cell tumor and mixed. resembling a variety of cells. Based on the 
WHO classification, each subtype of ovarian epithelial tumor is further divided into benign, borderline, and 
malignant tumors.4 Serous epithelial ovarian tumors are the most common subtype of ovarian cancer. A 
number of studies have supported a two-tier scoring system for serous ovarian carcinoma based on histology, 
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namely high grade and low grade.5 

SRY (sex determining region Y)-box 2 (SOX2) is a large SOX family group consisting of 
transcription factors, important in the regulation of developmental processes and cell type specification.6 
Since the discovery of the first SOX gene, over the last 20 years 20 genes from the SOX gene family have 
been identified in mammals and classified into protein specificity groups.7 

SOX2 is a transcription factor that plays a role in cell proliferation and is also a marker of cancer 
stem cells.8 The presence of cancer stem cells affects the success of therapy, because these stem cells are 
resistant to chemotherapy and radiotherapy.9 The SOX2 gene is located on chromosome 3q26, a region that is 
frequently amplified in high grade serous carcinoma.10 The presence of SOX2 expression is associated with 
the prognosis of ovarian serous tumors.11 Therefore, the researcher wanted to know the expression and 
relationship based on SOX2 subtype in histopathological tissue with the diagnosis of ovarian serous tumors in 
patients at Haji Adam Malik Hospital Medan. 

2. Method 

This study is a descriptive analytic study using paraffin block samples from 39 cases that had been 
diagnosed histopathologically as benign and malignant ovarian serous tumors. Paraffin blocks were cut and 
immunohistochemical preparations were made using SOX2 antibody, with an outward pattern on the cell 
nucleus. The positive control used was lung squamous cell carcinoma. The semi-quantitative assessment of 
SOX2 expression by the researcher and two specialists in Anatomic Pathology was double-blind. This 
research has received approval from the Health Research Ethics Commission, Faculty of Medicine, University 
of North Sumatra with no: 186/TGL/KEPK FK USU-RSUP HAM/2020. 

3. Results  

Out of a total of 39 paraffin block samples diagnosed histopathologically as ovarian serous tumors 
found the majority aged 50 years with a total of 21 cases (53.8%). Based on tumor size, the most cases were 
tumors measuring >10 cm, namely 18 cases (46.2%), followed by tumors measuring 1-5 cm in 12 cases 
(30.8%) and the remaining tumors measuring >5-10 cm being in 9 cases (23.1%). Based on the location of the 
tumor, the majority of tumors were unilateral in 25 cases (64.1%). Based on histopathological subtypes, 20 
cases were found to be benign (51.3%), high grade cases were 17 cases (43.6%) and only 2 cases were low 
grade (5.1%). Based on lymphocyte infiltration / intratumoral TILs, 16 very low cases (41%), 14 low cases 
(35.9%), and 9 high cases (23.1%). While lymphocyte infiltration / stromal TILs were found in 15 cases high 
(38.5%), 13 cases low (33.3%), and 11 very low cases (28.2%). Based on lymphovascular invasion (LVI), the 
majority were negative in 24 cases (61.5%). Meanwhile, based on the expression of SOX2, the majority of 
cases were low grade, namely 28 cases (71.8%) and the remaining 11 cases were high grade (28.2%). 
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Table 1. Characteristics of patients with ovarian serous tumors 
Characteristics Total (n) Percentage (%) 
Age 
 < 50 years 
  50 years 

 
18 
21 

 
46.2 
53.8 

Tumor size 
 1-5cm  
 >5-10cm 
 >10 cm 
Tumor Location  
 Unilateral 
 Bilateral 

 
12 
9 
18 
 

25 
14 

 
30.8 
23.1 
46.2 

 
64.1 
35.9 

Histopathological subtype 
 Benign 
 Low grade 
 High grade 
TILs Intratumoral 
 High 
 Low 
 Very low 
TILs Stromal 
 High 
 Low 
 Very low 
LVI 
 Positive  
 Negative 
SOX2 Expression 
 High grade 
 Low grade 

 
20 
2 
17 
 
9 
14 
16 
 

15 
13 
11 
 

15 
24 
 

11 
28 

 
51.3 
5.1 
43.6 

 
23.1 
35.9 
41 
 

38.5 
33.3 
28.2 

 
38.5 
61.5 

 
28.2 
71.8 

Total 39 100 
 

 In this study, it was found the majority of high expression SOX2 were in the high grade 
histopathological subtype, as many as 9 cases (81.8%) and the remaining 2 cases in the low grade subtype 
(18.2%). No high expression of SOX2 was found in the benign subtype. While low expression SOX2 was 
found in the majority in benign histopathological subtypes, namely 20 cases (71.4%) and the remaining 8 
cases (28.6%) in high grade subtypes. No low expression of SOX2 was found in the low grade subtype. 

 
Table 2. Distribution of SOX2 by Histopathological Subtype 

Histopathological 
Subtype 

High 
Expression 

% 
Low 

Expression % 

Benign 
Low grade 
High grade 

0 
2 
9 

0 
18.2 
81.8 

20 
0 
8 

71.4 
0 

28.6 
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      TILs intratumoral High (HE 100x)        TILs stroma Low (HE 100x) 
 

 
 
 
 
 
 
 
 
 

       TILs stroma very low (HE 100x)              LVI positive (HE 400x) 
 
 
 
 
 
 
 
 
 
 
 

        SOX2 high expression (IHC 400x)      SOX2 low expression (IHC 400x) 
 

4. Discussion  

In this study, it was found that most patients were aged 50 years than those aged <50 years. This 
study is in line with the research of Chen et al., 2015 which found patients aged 50 years as many as 342 
cases (69.5%) out of 492 patients with epithelial ovarian carcinoma.12 In this study, the majority of patients 
with ovarian serous tumors were women older than 50 years (post menopause). Researchers suspect this is 
closely related to increased levels of the hormones Follicle Stimulating Hormone (FSH), Luteinizing 
Hormone (LH) and Gonatropin Horrmone (GH) in postmenopausal women. The increase in these hormones is 
known to trigger carcinogenesis, tumor progression and inhibit apoptosis of ovarian serous carcinoma cells.13 

Tumor size in this study was taken based on WHO Female and Genitalia in 2014 where in this study 
the largest size was found to be >10 cm. Research Gockley et al. in 2017 found the most serous tumor size at 
>5 cm in as many as 65 cases (47.8%).14 Researchers suspect that tumor growth in the early stages is rarely 
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detected. However, as time goes on, the tumor gets bigger and causes clinical manifestations and that's when 
the patient begins to have a self-examination and the diagnosis of serous ovarian tumor is established. 

Based on the subtype, ovarian serous carcinoma was found mostly in the benign subtype, as many as 
20 cases (51.3%). This is in accordance with the research of Harahap et al. who reported that the most cases 
found in H. Adam Malik Hospital Medan were benign subtypes, namely 68 cases (26.6%).15 This is also in 
accordance with the study of Vivien et al., who reported that serous tumors with benign subtype most 
commonly occurred in the fourth and fifth decades and in this study as many as 18 cases (46.2%) were found 
at the age <50 years.16 

TILs is a protective immune system that can inhibit tumor growth. The higher the TILs found, the 
higher the grade of the tumor. Research by James et al. in 2017 who found the most stromal TILs and 
intratumoral TILs at very low, 122 cases (39%) and 13 cases (57%).The study explained that an increase in 
the grade of intratumoral and stromal TILs was associated with a better prognosis, but that a significant 
association was only found in intratumoral TILs.17 This is different from the TILs in this study assessed on the 
basis of intratumoral and stromal where the most intratumoral TILs were found at very low and the most 
stromal TILs were found at high (Table 1). In this study, different results were found between stromal TILs 
and intratumoral TILs. Researchers suspect this is because most of the samples obtained with a diagnosis of 
benign histopathological subtype. 

LVI in this study found more negative than positive (Table 1). Research by Chen et al., 2015 found 
that from 334 cases with high grade serous carcinoma, there were more positive LVI cases, namely 224 cases 
(67.1%) than negative cases, namely 110 cases (32.9%), while from 22 low grade cases, Serous carcinomas 
had more negative LVI, namely 16 cases (72.7%) than positive ones, namely 6 cases (27.3%). According to 
Chen et al. LVI in ovarian carcinoma is associated with aggressive tumors, including advanced serous tumors, 
high-grade serous carcinomas, high-grade ovarian epithelial carcinomas and lymph node metastases. LVI 
tumor is an important predictor of progression-free and overall survival in early-stage patients, but not in 
advanced-stage patients.12 The negative LVI that was often found in this study was probably due to the fact 
that the most samples obtained were benign histopathological subtypes. 

SOX2 expression can be expressed in normal conditions, but in malignancy can occur over 
expression. increased expression of SOX2 correlated the degree of malignancy and tumor progression. In this 
study, it was found that all cases of benign serous tumors had low SOX2 expression and low grade serous 
ovarian tumors had high expression. However, in contrast to high grade serous ovarian tumors, they showed 
dualism of expression, where the highest expression of SOX2 was found, followed by low expression of 
SOX2 (Table 2). This is in line with the research of Pham et al. who found 95 cases with high SOX2 
expression in high grade serous ovarian tumors, followed by 25 low SOX2 expression.18 It is not known 
exactly why this phenomenon occurs. However, it is suspected that the regulation of tumor cell signaling may 
vary, especially in high grade serous ovarian tumors. Further research is needed to study the mechanism. 

5. Conclusion  

In this study, serous ovarian tumors were found to be more common in patients with ovarian serous 
tumors aged 50 years than those aged <50 years, the most tumor size was >10 cm, unilateral ovarian tumors 
were more common than bilateral and the most subtypes were benign. TILs were assessed on the basis of 
intratumoral and stromal where the most intratumoral TILs were at very low while the most stromal TILs 
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were at high and LVI was negative. The highest expression of SOX2 was found in the benign subtype with 
low expression, but the high-grade serous subtype found high expression.  
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