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Abstract: Background: Rare ovarian tumors pose diagnostic and therapeutic challenges due to their heterogeneous 

biology and limited treatment options. Gonadotropin-releasing hormone receptor type II (GnRHR-II) has been im-

plicated in tumor regulation, including potential roles in angiogenesis, yet its clinicopathological significance in rare 

ovarian tumors remains unclear. This study aimed to evaluate GnRHR-II expression and its association with vascular 

endothelial growth factor (VEGF) as an angiogenic marker. 

Methods: This analytical observational study used a cross-sectional design on tissue microarray samples containing 

29 rare ovarian tumors, of which 25 were eligible for analysis. Immunohistochemistry was performed to assess 

GnRHR-II and VEGF expression, quantified using the H-score method. Associations with clinicopathological pa-

rameters were analyzed using t-test, ANOVA, Fisher’s exact test, and Pearson’s correlation, with p < 0.05 consid-

ered significant. 

Results: The mean age of patients was 40.12 ± 19.73 years, with most cases diagnosed at stage I (72%) and classi-

fied as malignant (68%). GnRHR-II was consistently expressed across histopathological subtypes, with a mean H-

score of 187.50 ± 84.86, while VEGF showed a mean H-score of 103.35 ± 76.94. VEGF expression significantly 

correlated with tissue type (p = 0.004), being lowest in borderline tumors. There was positive expression of GnRHR-

II in rare ovarian cancer. However, correlation analysis revealed no significant relationship between GnRHR-II and 

VEGF (p = 0.541), indicating independent signaling pathways. 

Conclusion: GnRHR-II is widely expressed in rare ovarian tumors but does not correlate with angiogenesis as re-

flected by VEGF expression. These findings suggest that GnRHR-II may act independently of VEGF-driven path-

ways, potentially serving a role in tumor biology distinct from angiogenic regulation. Further studies are warranted 

to explore its functional and therapeutic implications. 
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1. INTRODUCTION 

 Ovarian cancer remains one of the most lethal gyneco-
logic malignancies, largely due to late-stage diagnosis, tumor 
heterogeneity, and limited targeted treatment options [1]. In 
2020, a total of 313,959 ovarian cancer cases were reported, 
reflecting a 5.9% rise compared to the 295,414 cases record-
ed in 2018. Additionally, ovarian cancer ranks as the eighth 
most common cause of cancer-related mortality worldwide, 
with a five-year survival rate of less than 45% [1, 2]. 

 While the majority of ovarian cancers are of epithelial 
origin, a significant proportion comprises rare ovarian tu-
mors, including sex cord-stromal tumors, germ cell tumors, 
and rare epithelial subtypes [3]. These rare entities, although  
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infrequent, present unique biological and clinical challenges 
due to their diverse molecular profiles, unpredictable clinical 
courses, and relative resistance to conventional chemothera-
py [4, 5]. As such, there is an urgent need to identify novel 
molecular targets and pathways that could refine diagnostic 
accuracy, prognostic assessment, and therapeutic strategies 
specifically tailored for these uncommon ovarian neoplasms. 

 The gonadotropin-releasing hormone (GnRH) system, 
traditionally known for its role in regulating the hypothalam-
ic-pituitary-gonadal axis, has emerged as an important extra-
hypothalamic signaling pathway in a variety of tumors, in-
cluding those of the reproductive tract [6-8]. GnRH exerts its 
effects through binding to GnRH receptors (GnRHR), of 
which two isoforms have been identified in humans: GnRH 
receptor type I (GnRHR-I) and the less-characterized GnRH 
receptor type II (GnRHR-II).. Interestingly, while the thera-
peutic potential of GnRH-I has been previously documented, 
GnRH-II demonstrated a greater ability to promote cell pro-



Correlation with VEGF and Clinicopathological Features  European Journal of Oncology, 2025, Vol. 30, No. 1    25 

liferation and exhibited significantly higher receptor binding 
affinity compared to GnRH-I [9, 10]. 

 Notably, some studies suggest that GnRHR-II may act 
independently of the classical GnRHR-I pathway, engaging 
distinct intracellular signaling cascades that influence tumor 
behavior [11-14]. One hypothesized function of GnRHR-II is 
its involvement in inhibiting angiogenesis, a critical process 
in tumor growth and metastasis [15, 16]. Angiogenesis in the 
tumor microenvironment is driven by a complex interplay of 
pro-angiogenic factors such as vascular endothelial growth 
factor (VEGF), inflammatory mediators, and hypoxia-
inducible factors [17-19]. Dysregulated angiogenesis is a 
hallmark of aggressive tumor phenotypes and is often asso-
ciated with poor clinical outcomes [20]. Given the potential 
regulatory role of GnRHR-II in vascular remodeling and its 
presumed anti-angiogenic effects in other cancers, its expres-
sion in rare ovarian tumors may provide insight into previ-
ously unrecognized mechanisms of tumor progression and 
vascular support. 

 Although previous studies have shown that GnRHR-II is 
expressed extrapituitarily in various ovarian tumor types—
including rare subtypes—and that its highest expression oc-
curs significantly in sex cord stromal tumors (SCST), the 
expression profile and clinicopathological relevance of 
GnRHR-II in rare ovarian tumors remain poorly understood, 
especially in relation to angiogenesis and tumor aggressive-
ness.  GnRHR-II expression has been found to correlate sig-
nificantly with patient age (particularly those over 40 years 
old) and the primary site of the tumor, although no notable 
differences have been observed between different tumor 
types [32, 22]. These findings suggest that higher GnRHR-II 
expression may be linked to lower proliferative activity, par-
ticularly in SCST and tumors confined to the ovary, indicat-
ing a potential antiproliferative function in the context of rare 
ovarian tumors [22]. In light of these observations, the pre-
sent study aims to comprehensively assess the expression of 
GnRHR-II receptor type II in rare ovarian tumors and its 
association with clinicopathological features and angiogenic 
activity, in order to address a critical gap in current 
knowledge and explore its potential as a prognostic bi-
omarker or therapeutic target. 

2. METHOD 

2.1. Study Design 

 This research is an analytical observational study with a 
cross-sectional approach, aiming to investigate the associa-
tion between GnRHR-II expression and the clinicopathologi-
cal features as well as the proliferative activity of rare ovari-
an tumors. 

2.2. Subjects 

 The study used commercial Tissue Micro Array (TMA) 
samples from Novus Bio (US), product code NBP2-30290 – 
Human Ovary Tissue MicroArray (Cancer), containing 59 
ovarian tumor cores and one carbon core as a position mark-
er. The following samples were excluded: 

 Ovarian tumor types with a prevalence greater than 
6 per 100,000 people per year; 

 Ovarian tumor types with a frequency above 10%; 

 Incomplete clinicopathological data; and 

 Damaged or missing cores. 

 The research received ethical approval from the Ethics 
Committee of the Faculty of Medicine, Public Health, and 
Nursing at Universitas Gadjah Mada No. KE/0806/05/2023. 

2.3. Immunohistochemical Staining 

 After deparaffinization and hydration, antigen retrieval 
was performed using an EDTA buffer (pH 9.0) at 90°C for 
20 minutes. The slides were washed in PBS for 15 minutes 
and treated with 3% hydrogen peroxide solution for 6 
minutes, then washed again in PBS for another 15 minutes. 
Next, the slides were blocked with serum for 30 minutes, 
followed by incubation with anti-GnRHR-II (catalog no. 
bs11403R, Bioss, US) and anti-VEGF polyclonal antibodies 
for 60 minutes at a dilution of 1:200.. After washing with 
PBS, the slides were incubated with a secondary antibody 
(Ultrateck Anti-polyvalent, Biotinylated) for 30 minutes, 
followed by further washing and incubation with HRP for 30 
minutes. The slides were then washed again and incubated 
with DAB solution for 2 minutes, after which the reaction 
was stopped with tap water. Counterstaining was performed 
using Meyer’s hematoxylin for 1 minute. The slides were 
dehydrated through ethanol series (10 dips at each concentra-
tion), cleared in xylene (10 dips), and mounted with co-
verslips. 

2.4. Assessment of GnRHR-II and VEGF Expression 

 The slides were examined under a confocal microscope at 
400× magnification, with images taken from four fields of 
view. The expression of GnRHR-II and VEGF was assessed 
quantitatively using the H-score method, which combines 
staining intensity and the percentage of positive cells, with 
scores ranging from 0 to 300. The H-score is calculated us-
ing the formula: 

H-Score = (0 × P0) + (1 × P1) + (2 × P2) + (3 × P3) 

 Where P0 to P3 represent the percentage of cells with 
staining intensities of 0, 1, 2, and 3, respectively. Intensity 
and cell percentage measurements were performed semi-
automatically using the Immunohistochemical IHC Profiler 
plugin in ImageJ version 1.53. 

2.5. Statistical Analysis 

 Statistical analysis was performed using SPSS version 
27.0. The relationships between GnRHR-II expression and 
clinicopathological variables were analyzed using the inde-
pendent t-test for two groups and ANOVA for more than two 
groups. The correlation between GnRHR-II and VEGF was 
examined using Pearson's correlation test, while categorical 
variables were analyzed using Fisher’s exact test. A p-value 
of less than 0.05 was considered statistically significant. 

3. RESULT 

3.1. Subject Characteristics 

 Altogether, 29 tissue samples were available, but 4 were 
excluded owing to sample damage. The mean age of the pa-
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tients was 40.12 ± 19.73 years. Most cases were diagnosed at 
Stage I (72.0%), with the ovary as the predominant site of 
origin (84.0%). The majority of tissues were malignant 
(68.0%), and early onset (<45 years) was more frequent 
(64.0%). Histopathologically, germinal cell tumors (32.0%) 
and ovarian epithelial tumors (28.0%) were the most com-
mon, followed by sex cord stromal cell tumors (24.0%), 
metastatic tumors (12.0%), and miscellaneous types (4.0%) 
(Table 1). 

3.2. GnRHR-II Expression in Ovarian Tumor Tissue 
Samples 

 The expression of GnRHR-II was assessed through IHC 
staining, where a positive result was determined by brown 
staining of the tumor cytoplasm using DAB. Quantitative 
evaluation of GnRHR-II expression was performed in four 
microscopic fields based on the H-score. In this analysis, 
three staining intensities were categorized as positive (Fig. 
1A), weakly positive (Fig. 1B), and negative (Fig. 1C). The 
histogram profile represented the distribution of pixel inten-
sity values and their corresponding counts. The log beneath 
the histogram illustrated the precise percentage of pixels 
within each intensity range and their respective scoring 
zones. Pixel intensity values were classified as follows: 61-
120 pixels for the positive zone, 121-180 pixels for the 
weakly positive zone, and 181–235 pixels for the negative 
zone. 

3.3. Comparison of GnRHR-II and VEGF Expression 

 The comparison of GnRHR-II and VEGF expression 
based on clinicopathological parameters showed varied pat-
terns across subgroups (Table 2). Although VEGF expres-
sion appeared to increase with advancing cancer stage, from 
196.28 ± 83.95 in stage I to 200.61 ± 0.00 in stage III, the 
differences were not statistically significant (p = 0.373). 
Similarly, GnRHR-II expression did not significantly differ 
among stages (p = 0.567). When analyzed by cancer origin, 
ovarian tumors and tumors from other organs demonstrated 
comparable levels of VEGF (99.69 ± 70.45 vs. 122.54 ± 
116.96) and GnRHR-II (189.18 ± 84.41 vs. 178.65 ± 99.90), 
with no significant associations observed. 

 In contrast, tissue type showed a significant association 
with VEGF expression (p = 0.004), where borderline or un-
certain malignant potential tumors had the lowest VEGF 
levels (14.70 ± 14.53) compared to benign tumors (101.92 ± 
66.10) and cancers (129.68 ± 71.33). However, GnRHR-II 
expression did not significantly differ among tissue catego-
ries (p = 0.527). While onset (early vs. late) and histopatho-
logical type displayed numerical differences in both VEGF 
and GnRHR-II expression, these variations did not reach 
statistical significance. Overall, these findings suggest that 
VEGF expression is more strongly influenced by tissue type 
than by cancer stage, origin, onset, or histopathological sub-
type, whereas GnRHR-II expression showed no significant 
associations with any clinicopathological variable (Table 2). 

Table 1. Characteristics of Subjects at Baseline. 

Characteristics Result (n = 25) 

Age (Mean ± SD) 40.12 ± 19.73 

Cancer Stage (n, %) - 

Stage I 18 (72.0%) 

Stage II 4 (16.0%) 

Stage III 1 (4.0%) 

Stage IV 2 (8.0%) 

Origin of Cancer Cell (n, %) - 

Ovarium 21 (84.0%) 

Another Organs 4 (16.0%) 

Tissue Type (n, %) - 

Benign Tumor 3 (12.0%) 

Tumor of borderline malignancy or uncertain malignant potential 5 (20.0%) 

Cancer 17 (68.0%) 

Onset (n, %) - 

Early Onset (<45 Years) 16 (64.0%) 

Late Onset (>45 Years) 9 (36.0%) 
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Histopathological Type (n, %) - 

Ovarian Epithelial Tumor 7 (28.0%) 

Germinal Cell Tumor 8 (32.0%) 

Sex Cord Stromal Cell Tumor 6 (24.0%) 

Metastatic Tumor 3 (12.0%) 

Miscellaneous 1 (4.0%) 

Note: Description: (a) Correlation between baseline characteristics and GNRHR-II expression; (b) Correlation between baseline characteristics and VEGF 

expression. 

Table 2. Comparison of GnRHR-II and VEGF Expression Based on Clinicopathology. 

Parameter n (%) 

VEGF 

(Mean ± SD) 

p value 

GnRHR-II 

(Mean ± SD) 

p value 

All 25 (100%) 103.35 ± 76.94 – 187.50 ± 84.86 – 

Cancer Stage (n, %) - - 0.373a - 0.567a 

Stage I 18 (72.0%) 196.28 ± 83.95 - 98.14 ± 70.97 - 

Stage II 4 (16.0%) 164.21 ± 107.75 - 130.56 ± 110.87 - 

Stage III 1 (4.0%) 200.61 ± 0.00 - 249.78 ± 0.00 - 

Stage IV 2 (8.0%) 123.86 ± 51.26 - 47.17 ± 18.65 - 

Origin of Cancer Cell (n, %) - - 0.597c - 0.826c 

Ovarium 21 (84.0%) 99.69 ± 70.45  189.18 ± 84.41 - 

Another Organs 4 (16.0%) 122.54 ± 116.96  178.65 ± 99.90 - 

Tissue Type (n, %) - - 0.004b*  0.527a 

Benign Tumor 3 (12.0%) 101.92 ± 66.10 - 134.00 ± 65.71 - 

Tumor of borderline malignancy or uncertain 

malignant potential 
5 (20.0%) 14.70 ± 14.53 - 195.89 ± 98.36 - 

Cancer 17 (68.0%) 129.68 ± 71.33 - 194.47 ± 85.04 - 

Onset (n, %) - - 0.522c - 0.141d 

Early Onset (<45 Years) 16 (64.0%) 95.75 ± 71.08 - 169.43 ± 87.42 - 

Late Onset (>45 Years) 9 (36.0%) 116.86 ± 89.24 - 219.63 ± 73.89 - 

Histopathological Type (n, %) - - 0.147b - 0.081b 

Ovarian Epithelial Tumor 7 (28.0%) 48.49 ± 62.96 - 162.36 ± 89.95 - 

Germinal Cell Tumor 8 (32.0%) 127.68 ± 65.27 - 162.66 ± 73.23 - 

Sex Cord Stromal Cell Tumor 6 (24.0%) 122.18 ± 59.97 - 255.85 ± 61.79 - 

Metastatic Tumor 3 (12.0%) 129.01 ± 142.37 - 131.23 ± 38.43 - 

Miscellaneous 1 (4.0%) 181.03 ± 0.00 - 320.92 ± 0.00 - 

Note: Description: a) ANOVA test; b) Kruskal Wallis test; c) Unpaired t test; d) Mann-Whitney test. 
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Fig. (1). Immunohistochemical staining of GnRHR-II showing staining intensity, region of interest, histogram distribution, and semiautomat-

ed scoring analyzed using the IHC profiler. (A) Positive (B) Weakly positive (C) Negative. Images were captured under 400× magnification. 

Table 3. Correlation of GnRHR-II and VEGF Expressions. 

Variable 

H-Score 

(Mean ± SD) 

R p value 

VEGF 103.35 ± 76.94 

0.128 0.541 

GnRHR-II 187.50 ± 84.86 

 

3.4. Correlation of GnRHR-II and VEGF Expressions 

 Table 3 below demonstrates the correlation between 
GnRHR-II and VEGF expressions. The mean H-score of 
VEGF expression was 103.35 ± 76.94, while GnRHR-II 
showed a higher mean H-score of 187.50 ± 84.86. Statistical 
analysis revealed a weak positive correlation between 
GnRHR-II and VEGF expressions (R = 0.128); however, this 
association was not statistically significant (p = 0.541). 
These findings suggest that GnRHR-II expression does not 
have a meaningful correlation with VEGF expression in this 
study population. 

4. DISCUSSION 

 This study investigated the expression of gonadotropin-
releasing hormone receptor type II (GnRHR-II) in rare ovar-
ian tumors and its association with clinicopathological fea-
tures and angiogenesis, particularly vascular endothelial 
growth factor (VEGF) expression. Our findings demonstrat-
ed that while GnRHR-II was consistently expressed across 
various histopathological subtypes, its expression did not 
significantly correlate with clinicopathological characteris-
tics or VEGF levels. Conversely, VEGF expression varied 
significantly with tissue type, being lowest in borderline tu-
mors compared to benign and malignant counterparts. These 
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results provide important insights into the complex biology 
of rare ovarian tumors and the potential role of GnRHR-II as 
a biological marker. 

 The presence of GnRHR-II in diverse rare ovarian tumor 
subtypes aligns with earlier reports indicating extrapituitary 
GnRH receptor expression in gynecological cancers, includ-
ing ovarian, endometrial, and cervical tumors. Prior studies 
have suggested that GnRHR-II can exert antiproliferative 
effects, potentially through inhibition of growth factor sig-
naling pathways such as Epidermal Growth Factor Receptor 
(EGFR)-mediated cascades [23, 24]. This mechanism may 
explain why GnRHR-II expression in our study did not par-
allel VEGF expression or correlate with more aggressive 
tumor stages. Instead, its presence across histological catego-
ries could indicate a broader regulatory function, possibly 
acting as a tumor-suppressive modulator rather than a driver 
of angiogenesis. 

 Interestingly, VEGF expression was found to be signifi-
cantly associated with tissue type, with borderline tumors 
showing remarkably low angiogenic activity. This observa-
tion is consistent with the intermediate biological behavior of 
borderline ovarian tumors, which typically demonstrate lim-
ited invasiveness and a more indolent clinical course [25, 26] 
Elevated VEGF levels in malignant tumors reinforce the 
central role of angiogenesis in driving tumor aggressiveness 
and progression [27, 28]. These findings support existing 
literature highlighting VEGF as a reliable indicator of malig-
nant potential and a therapeutic target in ovarian cancer. 

 The lack of significant correlation between GnRHR-II 
and VEGF expression suggests that GnRHR-II may not di-
rectly regulate angiogenesis in rare ovarian tumors, particu-
larly not through VEGF-dependent pathways. While in vitro 
studies have demonstrated that GnRHR-II activation can 
influence angiogenic processes, including the modulation of 
VEGF secretion, the weak and non-significant association 
found in this study indicates that such effects are likely con-
text-dependent [15, 16]. These variations may be influenced 
by tumor subtype [29], the surrounding microenvironment 
[30], or differential activity of receptor isoforms [31]. More-
over, GnRHR-II may exert its regulatory effects through 
alternative angiogenic or anti-angiogenic mediators beyond 
VEGF, such as fibroblast growth factor (FGF) [32] and 
platelet-derived growth factor (PDGF) [33]. 

 Mechanistically, GnRHR-II signaling is distinct from the 
canonical VEGF-driven angiogenic cascade. VEGF expres-
sion in tumors is largely controlled by hypoxia-inducible 
factor-1α (HIF-1α), inflammatory cytokines, and oncogenic 
signaling pathways such as phosphatidylinositol 3-
kinase/protein kinase B (PI3K/AKT) and mitogen-activated 
protein kinase/extracellular signal-regulated kinase (MAPK / 
ERK) [34, 35]. In contrast, GnRHR-II activation predomi-
nantly engages G protein–coupled signaling, including 
Gi/Go-mediated inhibition of cyclic adenosine monophos-
phate (cAMP) and activation of phosphotyrosine phospha-
tases, which are more closely associated with antiprolifera-
tive and pro-apoptotic effects than with VEGF transcription-
al control [36, 37]. Although some experimental models 
have reported that GnRHR-II agonists can suppress VEGF 
secretion [15, 38]. These effects may appear stronger in 
hormone-dependent epithelial tumors or endometriosis than 

in rare ovarian tumor subtypes. Taken together, the absence 
of a significant correlation in this study suggests that angio-
genesis in rare ovarian tumors is driven primarily by VEGF-
independent pathways—such as hypoxia and inflammatory 
mediators—rather than by GnRHR-II signaling, thereby ex-
plaining the lack of molecular association between these two 
markers. 

 Our findings also showed that GnRHR-II expression 
tended to be higher in sex cord stromal tumors compared to 
epithelial and germ cell tumors, although this trend did not 
reach statistical significance. This pattern aligns with prior 
studies suggesting that sex cord stromal tumors may be par-
ticularly enriched in GnRHR-II expression, possibly reflect-
ing their unique hormonal microenvironment [22, 39]. Given 
that many SCSTs retain endocrine activity, the presence of 
GnRHR-II may represent a physiological remnant of gon-
adotropin responsiveness or a compensatory mechanism reg-
ulating proliferation. Another important aspect is the lack of 
association between GnRHR-II expression and tumor stage. 
Unlike VEGF, which is strongly linked to tumor progression 
and metastatic potential, GnRHR-II expression appeared 
relatively stable across early and advanced stages. This find-
ing may support the hypothesis that GnRHR-II expression is 
more reflective of intrinsic tumor biology rather than tumor 
aggressiveness [22, 40]. Consequently, GnRHR-II might 
serve as a diagnostic or classification marker rather than a 
prognostic one in rare ovarian tumors. 

 The clinical implications of these results are twofold. 
First, VEGF remains a critical biomarker for malignancy and 
a therapeutic target, consistent with the established role of 
anti-angiogenic therapies such as bevacizumab in ovarian 
cancer treatment. Second, GnRHR-II could represent an ad-
junct biomarker for refining tumor classification, particularly 
in rare ovarian tumor subtypes where diagnostic challenges 
often arise due to overlapping histological features. Further-
more, if future studies confirm its antiproliferative role, 
GnRHR-II agonists or modulators could represent a novel 
therapeutic avenue, complementing existing treatment strat-
egies. 

 This study also raises several questions. The weak corre-
lation between GnRHR-II and VEGF suggests that larger 
cohorts and mechanistic studies are needed to clarify wheth-
er GnRHR-II influences angiogenesis indirectly or through 
non-VEGF pathways. Additionally, functional assays exam-
ining the effect of GnRHR-II activation or inhibition on cell 
proliferation, apoptosis, and angiogenic factor secretion in 
rare ovarian tumor models would provide critical mechanis-
tic insights. From a methodological standpoint, the use of 
tissue microarray (TMA) provided efficiency in analyzing 
multiple rare tumor subtypes but also introduced certain 
limitations, such as heterogeneity within tumor sections and 
the small sample size of each histological group [21, 22]. 
These factors may partially explain why some associations 
did not reach statistical significance. Expanding the cohort 
size, particularly for less common tumor subtypes, would 
enhance the robustness of future analyses. 

 Another limitation is the cross-sectional design, which 
restricts causal inference. Longitudinal studies correlating 
GnRHR-II expression with clinical outcomes such as recur-
rence, survival, and treatment response would be essential to 
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establish its true prognostic or predictive value. Additionally, 
exploring co-expression patterns of GnRHR-II with other 
signaling molecules or receptors (e.g., GnRHR-I, EGFR, or 
hormone receptors) may reveal synergistic or antagonistic 
roles in tumor biology. Despite these limitations, this study 
contributes novel evidence by demonstrating that GnRHR-II 
is expressed in a spectrum of rare ovarian tumors but is not 
significantly associated with angiogenesis as measured by 
VEGF. These findings suggest that GnRHR-II may play a 
role distinct from conventional angiogenic regulation and 
warrant further exploration as a biomarker and potential 
therapeutic target. 

 In summary, while VEGF expression strongly reflects 
malignant potential and angiogenic activity, GnRHR-II ap-
pears to act independently of VEGF-related pathways in rare 
ovarian tumors. Its consistent expression across subtypes 
highlights its biological relevance, but its precise functional 
role remains to be elucidated. Future investigations combin-
ing molecular, functional, and clinical outcome analyses are 
needed to unlock the potential of GnRHR-II as a diagnostic 
and therapeutic target in the management of rare ovarian 
tumors. 

CONCLUSION 

 This study demonstrates that GnRHR-II is consistently 
expressed in rare ovarian tumors but shows no significant 
association with clinicopathological features or VEGF ex-
pression. While VEGF levels varied according to tissue type 
and reflected angiogenic activity, GnRHR-II expression ap-
peared independent of VEGF-driven pathways. These find-
ings suggest that GnRHR-II may play a role in tumor biolo-
gy distinct from conventional angiogenic regulation. Further 
studies with larger cohorts and functional analyses are war-
ranted to clarify its potential as a diagnostic marker and ther-
apeutic target in rare ovarian tumors. 
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