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ABSTRACT 

Introduction: Worldwide, ovarian carcinoma is the 

seventh most common cancer and the eighth leading cause 

of death among women. Several studies reported Wilms 

tumor 1 (WT1) score as a potential marker for 

differentiating ovarian serous carcinoma from endometrial 

serous carcinoma. Aim of the study: This study aimed to 

assess the relation of Wilms tumor 1 score with the age of 

ovarian carcinoma patients. Methods and 

materials: Between July 2019 and June 2021, a cross-

sectional descriptive study occurred at two notable medical 

institutions in Bangladesh: Rajshahi Medical College 

Hospital (RMCH) in Rajshahi and Bangabandhu Sheikh 

Mujib Medical University (BSMMU) in Dhaka. The study 

encompassed 31 suspected ovarian carcinoma cases 

admitted to RMCH, later confirmed through 

histopathological analysis. Participants were selected 

using purposive sampling, and data analysis utilized 

Microsoft Excel and SPSS version 20.0. Results: In 

assessing the relation between WT1 scores and the age of 

the subject we observed that age groups of 51-60 years showed the maximum positive 

staining. Among 66.6% of them showed >50% (3+), 11.1% of them showed 11-50% (2+) and 

11.1% of them showed 1-10% (1+) WT1 scores. Only 11.1% of them showed negative.  
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The age group of 20-30 years showed the maximum negative staining. Only 16.6% of them 

showed WT1 scores 11-50% (2+). We did not find any significant relation between WT1 and 

age. (P=0.220.   Conclusion: There is not any significant relation between Wilms tumor 1 

scores and age of ovarian carcinoma patients.   

 

Keywords: Wilms tumor score, WT1 scores, Ovarian carcinoma, Serous, Endometrioid 

 

INTRODUCTION 

The ovaries are paired, egg-shaped 

structures that share homology with the 

testes, albeit being smaller in size. 

Throughout the reproductive years, the 

average dimensions of ovaries are 

typically around 4×2×1 cm [1]. Affixed to 

the upper pole of the ovary, one can find 

the ovarian fimbria and suspensory 

ligament [2]. Ovarian cancer ranks as a 

highly fatal gynecological malignancy in 

women, holding the unfortunate distinction 

of being a leading cause of death among 

gynecological cancers [3,4]. Incidence rates 

of ovarian cancer are notably elevated in 

Europe and Northern America, while the 

lowest rates are observed in Africa and 

Asia [5]. Ovarian carcinoma stands out 

among gynecological cancers due to its 

remarkable aggressiveness, coupled with a 

mortality rate that surpasses its incidence 

rate [6,7]. Typically, the diagnosis of 

ovarian cancer occurs during advanced 

stages (II-IV), characterized by invasive 

growth extending beyond the ovarian 

surface, and dissemination throughout the 

peritoneal cavity and pelvis [8]. Of the 

ovarian carcinoma subtypes, epithelial 

ovarian carcinoma is the most prevalent, 

accounting for around 60%-70% of all 

cases [9]. Research has revealed that 

ovarian carcinogenesis originates from the 

ovarian surface epithelium, with 

subsequent metaplastic changes giving rise 

to distinct cell types. Originally identified 

as a tumor suppressor gene located on 

chromosome 11p13, the Wilms tumor 

gene (WT1) displays a unique expression 

pattern. Unlike many other tumor 

suppressor genes, WT1's expression within 

normal human tissue is primarily confined 

to the urogenital system and mesoderm-

derived tissue [10]. Notably, positive WT1 

staining is observable in normal tissues 

like the fallopian tube, kidney, 

mesothelium, ovarian granulosa cells, 

Sertoli cells, and spleen [11]. Among the 

limited spectrum of carcinomas exhibiting 

nuclear WT1 expression, ovarian and 

fallopian tube carcinomas have been 

reported to do so [12]. This expression 

pattern aligns distinctly with serous 

phenotypes, with considerably lower 

staining observed in other morphological 

subtypes of ovarian carcinoma [13]. The 

Wilms tumor gene, WT1, encodes a 

protein featuring four zinc fingers, and it 

has been recognized for its role in 

transcriptional regulation, influencing 

genes encompassing growth factors, 

differentiation markers, cell-cycle 

regulators, and apoptosis regulators. 

However, recent discoveries have 

illuminated WT1's dual role as both a 

participant in transcriptional regulation 

and an oncogene in ovarian tumors. 

Extensive research has delved into WT1 

expression within ovarian cancers, with a 

pronounced positive expression evident in 

serous adenocarcinomas. This notable 

expression is particularly prevalent in 

serous carcinoma, which sets it apart from 

other subtypes due to its aggressive 

behavior and distinctive genetic alterations 
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[4]. The objective of this current study was 

to assess the relation of Wilms tumor 1 

score with the age of ovarian carcinoma 

patients. 

 

METHODS & MATERIALS 

Conducted between July 2019 and June 

2021, this cross-sectional descriptive study 

was carried out jointly by the Department 

of Pathology at Rajshahi Medical College 

Hospital (RMCH) and the Department of 

Pathology at Bangabandhu Sheikh Mujib 

Medical University (BSMMU) in Dhaka, 

Bangladesh. The study focused on 31 

cases of clinically suspected ovarian 

carcinoma, which were initially admitted 

to Rajshahi Medical College Hospital 

(RMCH) and subsequently confirmed as 

ovarian carcinoma through 

histopathological examination. These 31 

cases constituted the study subjects and 

were selected using a purposive sampling 

technique. The study was ethically 

approved by the respective hospital's 

ethical committee, and informed consent 

was duly obtained from all participants 

before data collection. The study's 

exclusion criteria involved the removal of 

patients who were clinically suspected but 

not histopathologically confirmed as 

having ovarian carcinoma. Detailed 

demographic and clinical information for 

each participant was meticulously 

recorded. To process, analyze, and present 

the collected data, Microsoft Excel and 

SPSS version 20.0 were utilized as 

required tools. In terms of statistical 

analysis, a significance level was set at P < 

0.05 to determine the presence of 

significance. 

 

RESULT 

In the present study, when examining the 

age distribution of the entire patient 

cohort, it was determined that the age 

range spanned from 20 to 75 years. The 

cases were further categorized into groups 

based on decades. Notably, the highest 

proportion (29.0%) of patients fell within 

the age group of 51 to 60 years. Following 

closely, the subsequent most common age 

group was 31 to 40 years, accounting for 

25.8% of cases. The median age for the 

patients was calculated as 47.0 years, 

while the mean age ± standard deviation 

(SD) of the participants was found to be 

45.10 ± 13.78 years (Table I).  

 

Table I: Distribution of participants as 

per age (N=31) 

 

Age (Year) n % 

20-30 6 19.4 

31-40 8 25.8 

41-50 5 16.1 

51-60 9 29 

>61 3 9.7 

 

Upon analyzing the histologic subtypes 

within the group of 31 cases, it was 

evident that serous subtypes exhibited the 

highest frequency, accounting for a total of 

16 cases (51.6%). Following closely was 

the endometrioid subtype, with a total of 6 

cases (19.4%). The mucinous subtypes 

represented a total of four cases (12.9%). 

Conversely, the clear cell subtypes and 

undifferentiated subtypes were less 

prevalent, with a total of three cases 

(9.7%) and two cases (6.5%) respectively 

(Figure 1).  
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Figure 1: Distribution of histologic 

subtypes (N=31) 

 

Turning to the distribution of WT1 scores 

across all 31 cases, it was observed that the 

highest number of cases, 14 in total 

(45.2%), displayed scores exceeding 50% 

(3+). Meanwhile, 13 cases (41.9%) 

demonstrated scores of less than 1% (0 or 

negative scores). A single case (3.2%) 

exhibited scores ranging from 1% to 10% 

(1+), while three cases (9.7%) showcased 

scores spanning from 11% to 50% (2+) 

(Table II).  

 

Table II: Distribution of WT1 scores 

(N=31) 

 

WT1 Scores n % 

<1% (0 or -Ve) 13 41.9 

1% - 10% (1+) 1 3.2 

11% - 50% (2+) 3 9.7 

>50% (3+) 14 45.2 

 

Analyzing the distribution of histologic 

subtypes among all participants, it became 

apparent that WT1 expression was 

predominantly observed in cases of serous 

carcinoma. Notably, all 16 instances of 

serous carcinoma (100%) exhibited a 

positive reaction for WT1. Within this 

subset, 14 cases (87.5%) presented WT1 

scores surpassing 50% (3+), while the 

remaining two cases (12.5%) showcased 

scores spanning 11% to 50% (2+). In 

contrast, concerning endometrioid 

carcinoma, four out of six cases (66.6%) 

demonstrated a lack of WT1 expression, 

whereas one case (16.6%) exhibited a 

WT1 score of 1% to 10% (1+), and 

another case (16.6%) displayed a WT1 

score ranging from 11% to 50% (2+). All 

four mucinous carcinoma cases (100%) 

and all three clear cell carcinoma cases 

(100%) yielded negative WT1 results, with 

staining of tumor cells accounting for less 

than 1%. Additionally, both cases (100%) 

of undifferentiated carcinoma exhibited 

negative WT1 expression. An interesting 

finding emerged, showing a significant 

relationship between WT1 expression and 

various histologic subtypes of epithelial 

ovarian carcinoma, confirmed by a 

calculated P value of 0.001 (P < 0.05) 

(Table III).  

 

 

 

 

 

 

 

 

 

 

Table III: WT1 expression in different histologic subtypes (N=31) 

 

Histologic subtype  n Positive cases  Negative cases  

16, 52%

6, 19%

4, 13%

3, 10%

2, 6%

Serous Endometrioid

Mucinous Clean cell

Undifferentiated
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1%-10%  11%-50%  >50%  <1%  

Serous  16 0 (0%) 2 (12.5%) 14 (87.5%) 0 (0%) 

Mucinous  4 0 (0%) 0 (0%) 0 (0%) 4 (100%) 

Endometrioid  6 1 (16.6%) 1 (16.6%) 0 (0%) 4 (66.6%) 

Clean cell  3 0 (0%) 0 (0%) 0 (0%) 3 (100%) 

Undifferentiated  2 0 (0%) 0 (0%) 0 (0%) 2 (100%) 

 

Within this study, an investigation into the 

relationship between WT1 scores and the 

subjects' ages was undertaken. Notably, 

the age group spanning 51 to 60 years 

exhibited the highest frequency of positive 

staining. Among the cases within this age 

group, six out of nine cases (66.6%) 

displayed WT1 scores exceeding 50% 

(3+). Moreover, one case (11.1%) out of 

nine presented scores ranging from 11% to 

50% (2+), and another case (11.1%) 

demonstrated a WT1 score of 1% to 10% 

(1+). Solely one case (11.1%) exhibited 

negative staining in this age group. 

Conversely, among subjects aged between 

20 to 30 years, a notably higher proportion 

showed negative staining. Specifically, 

five out of six cases (83.3%) were negative 

for WT1 expression, while only one case 

(16.6%) displayed WT1 scores spanning 

11% to 50% (2+). Interestingly, despite 

these observations, the statistical analysis 

determined that there was no significant 

relationship between WT1 expression and 

the age groups, with a calculated P value 

of 0.220 (P > 0.05) (Table IV).  

 

Table IV: Relation of WT1 scores with age of the subject (N=31) 

 

WT1 scores 20-30 31-40 41-50 51-60 >61 Total 

<1% (0 Or -Ve) 5 (83.3%) 4 (50%) 2 (40%) 1 (11.1%) 0 (0%) 
12 

(38.7%) 

1-10 % (1+) 0 (0%) 0(0%) 0 (0%) 1 (11.1%) 0 (0%) 1 (3.2%) 

11-50% (2+) 1 (16.6%) 0 (0%) 0 (0%) 1(11.1%) 1(33.3%) 3 (9.6%) 

>50% (3+) 0 0 (0%) 4 (50%) 3 (60%) 6 (66.6%) 2 (66.6%) 
15 

(48.3%) 

Total   6 8 5 9 3 31 

Percentages of 

total 
19.40% 25.80% 16.10% 29.00% 9.70% 100% 

Among the various subtypes, the serous 

subtypes exhibited the highest WT1 

expression (>50% in 14 out of 16 cases). 

Conversely, the mucinous (4 out of 4), 

clear cell (3 out of 3), endometrioid (4 out 

of 6), and undifferentiated (2 out of 2) 

subtypes demonstrated the lowest WT1 

expression (<1%) (Figure 2). 
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Figure 2: Frequency of expression of WT1 in different histologic subtypes 

 

DISCUSSION 

This study aimed to assess the relation of 

Wilms tumor 1 score with the age of 

ovarian carcinoma patients. The study 

sample encompassed individuals aged 20 

to 75 years. Within the 31 instances of 

ovarian epithelial carcinoma examined, the 

median age was 47 years. The majority of 

cases (29%) fell within the 51-60-year age 

bracket. The subsequent most common age 

category was 31-40 years (25.8%). This 

outcome aligns with the findings from 

previous studies conducted by M Arab et 

al. and by Hwang et al. [14,15]. The current 

investigation observed no substantial 

correlation between patient age and the 

extent of WT1 expression (P-Value>0.05). 

This outcome mirrors the findings of 

Hafedh et al. in 2015 and Tanaka et al. in 

2007, both of which demonstrated the 

absence of a significant association 

between age and WT1 expression [16,17]. In 

this study, among ovarian carcinomas, 

serous carcinomas exhibited the highest 

frequency of immune reactivity to WT1. 

All of the serous carcinomas included in 

our analysis displayed positive reactivity. 

This outcome is consistent with the 

findings reported by Goldstein et al. and 

Al-Hussaini et al. [18,19]. In this study, all 

instances of mucinous and clear cell 

carcinomas exhibited negative results for 

WT1 expression. This discovery aligns 

with the outcomes presented by Hashi et 

al. [20]. In contrast, Shimizu et al. in 2000 

identified certain instances of 

immunohistochemical WT1 expression 

within both mucinous and clear cell 

carcinomas. The variations in WT1 

expression observed among the serous, 

clear cell, and mucinous subtypes 

substantiate the findings of other 

investigations suggesting that 

immunohistochemical WT1 expression is 

indicative of biological cell type rather 

than mutations, as noted by Bruening et al. 
[21]. As proposed by Gilks in 2004, the 

diverse subtypes of epithelial ovarian 

carcinoma diverge in terms of gene 

expression profiles and biological 

behaviors [22]. This concept could elucidate 

the disparate WT1 expression patterns 

observed among these subtypes. All of the 

undifferentiated ovarian carcinomas 

examined in the present study exhibited no 

WT1 expression, contrasting with the 

findings of Waldstrom and Grove in 2005 

where 80% of undifferentiated carcinomas 

had no WT1 expression, while the 

remaining 20% displayed diffuse positivity 
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[23]. This contrast in results might signify 

that certain histologically undifferentiated 

carcinoma are poorly differentiated serous 

(or endometrioid) carcinomas, whereas the 

WT1-negative carcinomas could belong to 

different biological cell types. The absence 

of WT1 expression may point towards 

ovarian tumors originating from 

endometriosis foci, as proposed by 

Barcena and Olive in 2011, suggesting 

distinct underlying pathogenic processes 
[24]. WT1 negativity helps distinguish 

serous ovarian carcinomas with 

morphological resemblance to pure clear 

cell ovarian carcinomas, as these latter 

cases are WT1 negative, according to 

McCluggage in 2008 [25]. Comparing the 

outcomes of this study with other recent 

investigations focused on WT1 in various 

subtypes of ovarian epithelial tumors, the 

analysis indicates consistent concordance 

with the majority of those studies.  

 

 

LIMITATION OF THE STUDY 

The study's sample size was limited in 

scope, potentially affecting the 

generalizability of its findings. Since the 

samples were solely obtained from 

RMCH, the outcomes might not accurately 

represent the broader population across the 

entire country. Furthermore, the study's 

brief duration could have implications for 

the comprehensive understanding of the 

subject under investigation. 

 

CONCLUSION & 

RECOMMENDATION 

The analysis conducted indicates that there 

is no statistically significant correlation 

between Wilms tumor 1 (WT1) scores and 

the age of patients diagnosed with ovarian 

carcinoma. In other words, as the age of 

ovarian carcinoma patients varies, the 

corresponding WT1 scores do not exhibit 

any consistent pattern of increase or 

decrease. This lack of a significant 

relationship suggests that the expression of 

WT1, as measured by its scores, does not 

appear to be influenced by the age of the 

patients afflicted with ovarian carcinoma. 

This finding implies that other factors or 

variables might be more influential in 

determining the variations observed in 

WT1 scores among these patients. 
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