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Staging discordance in apparent early-stage ovarian neoplasms:

prevalence, prognosis, and practical risk stratification
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Up to 1 in 13 patients with apparent early-stage ovarian neoplasms harbor occult advanced disease, posing a diag-
nostic dilemma with major therapeutic implications that remains poorly characterized. We conducted a retrospective
consecutive cohort study of 106 patients with apparent early-stage ovarian neoplasms at a tertiary gynecological
oncology center (2014—2023) to determine the prevalence, consequences, and clinical correlates of staging discor-
dance and develop the first descriptive risk stratification for surgical planning. Staging discordance occurred in 8/106
patients (7.5%), all of whom were upstaged to Stage III disease. All malignant cases (5/106, 4.7%) were discordant,
demonstrating universally advanced disease requiring chemotherapy (100% vs. 1.0% concordant, P < 0.001). A five-
year follow-up revealed nearly a five-fold higher recurrence rate, indicating a worse prognosis in discordant cases
(37.5% vs 8.2%, P = 0.025). Two preoperative features—CA-125 2100 U/mL and ascites—were most strongly asso-
ciated with discordance (both P < 0.01). Risk grouping by these factors showed clear stratification: 1.5% discordance
with neither factor, 9.5% with one, and 83.3% with both. In this comprehensive consecutive cohort of apparent
early-stage ovarian neoplasms, staging discordance was rare but clinically decisive, identifying patients with univer-

sally advanced disease, chemotherapy requirement, and worse prognosis. Two readily available preoperative features
offer immediate, pragmatic risk stratification to guide surgical triage, particularly in community or resource-limited
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settings.
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INTRODUCTION

Opvarian neoplasms presenting as apparent early-stage disease—
lesions appearing confined to the ovary on preoperative assess-
ment without confirmed histological diagnosis—represent one of
the most challenging scenarios in gynecological oncology [1,2].
The clinical dilemma centers on determining which patients har-
bor occult advanced disease despite preoperative appearances
suggesting localized pathology, as this fundamentally alters sur-
gical approach, treatment planning, and subspecialty referral
patterns [3].

Staging discordance, defined as the discovery of extraovarian
disease during surgery in patients with apparent early-stage pre-

sentation, represents a critical failure of preoperative assessment
with significant clinical consequences [4]. Such discordance may
result in inadequate initial surgical preparation, suboptimal pro-
cedures by general gynecologists, and potential compromise of
patient outcomes [5]. Conversely, accurate risk stratification al-
lows for appropriate surgical planning, informed patient consent,
and optimal resource allocation [6].

The biological basis for staging discordance lies in the unique
characteristics of ovarian neoplasm dissemination patterns. The
dualistic model of ovarian carcinogenesis describes Type I tu-
mors (low-grade serous carcinomas and borderline tumors) that
demonstrate early propensity for microscopic peritoneal dissem-
ination through implants undetectable by conventional imaging
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[7.,8]. Borderline ovarian tumors represent a particular challenge,
as they may appear entirely benign on imaging yet develop inva-
sive implants that fundamentally alter prognosis and treatment
requirements [9,10].

Clurrent preoperative evaluation combines clinical assessment,
cross-sectional imaging, and serum tumor markers, primarily
CA-125 [11]. Despite technological advances, these modalities
demonstrate variable accuracy in detecting occult extraovarian
disease, particularly in the absence of obvious metastatic spread
[12]. The challenge is further complicated by the heterogeneous
nature of ovarian pathology, where borderline tumors may pres-
ent with invasive implants despite apparent early-stage primary
lesions [13].

The clinical implications extend beyond academic interest.
Recent evidence demonstrates superior outcomes when ovarian
cancer patients are managed initially by gynecological oncol-
ogists compared to those requiring secondary referral [14,15].
However, the challenge lies in identifying which apparent ear-
ly-stage cases harbor occult advanced disease requiring subspe-
cialty expertise from the outset [16]. Recent studies by Matsuo
et al. reported higher intraoperative capsule rupture rates during
minimally invasive surgery in a very large retrospective analy-
sis of 8,850 early ovarian cancer patients, which were associated
with worse oncological outcomes, emphasizing the importance
of careful patient selection and intraoperative procedures to
minimize the risk of tumor disruption and spillage [17]. Simi-
larly, Gallotta et al, in a large international population, suggest
that minimally invasive surgery can be offered in appropriately
selected early-stage ovarian cancer patients, since pathological
and molecular features may be more important than surgical ap-
proach to impact survival [18].

Previous studies examining staging accuracy have predomi-
nantly focused on confirmed ovarian cancers or specific histolog-
ical subtypes, with limited attention to the broader spectrum of
apparent early-stage ovarian neoplasms [19,20]. Most published
research focuses on post-diagnosis staging refinement rather than
addressing the fundamental challenge of preoperative risk assess-
ment in cases with uncertain diagnosis [21,22]. Unlike prior stud-
ies limited to confirmed ovarian cancer, our consecutive cohort
specifically addresses the broader, diagnostically uncertain group
of apparent early-stage ovarian neoplasms, where risk stratifica-
tion is most clinically needed but least studied.

Unlike exploratory prediction models that require external
validation, our study provides real-world, consecutive cohort ev-
idence on the frequency, consequences, and recognizable clini-
cal features of staging discordance. To our knowledge, this is the
first consecutive cohort study to systematically quantify staging
discordance across all apparent early-stage neoplasms (benign,
borderline, malignant), directly addressing the clinical blind spot
where universal diagnostic uncertainty creates the greatest need
for practical guidance.

The primary objective of this study was to quantify the prev-
alence of staging discordance in apparent early-stage ovarian
neoplasms and identify readily available clinical factors that
could stratify risk for surgical planning and subspecialty referral
decisions. Secondary objectives included describing the clinical
consequences and long-term outcomes of staging discordance.
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MATERIAL AND METHODS

Study design and setting

This single-center retrospective consecutive cohort study ana-
lyzed all patients with apparent early-stage ovarian neoplasms
treated at Nottingham University Hospitals NHS Trust between
January 2014 and December 2023. The study was registered as
a service evaluation project and approved by the Clinical Audit
and Service Evaluation Department (registration number 25-
342C). According to UK Health Research Authority guidelines,
formal ethical approval was not required for this retrospective
analysis, which utilized anonymized data.

Study population

Inclusion criteria: Adult patients aged =18 years; suspected
ovarian neoplasm with apparent early-stage disease on preopera-
tive assessment; disease appearing confined to the ovary/ovaries
on preoperative imaging and clinical evaluation; no confirmed
histological diagnosis preoperatively; primary surgery performed
at our institution with comprehensive staging; complete preop-
erative and surgical staging data available; minimum 6 months
follow-up data.

Exclusion criteria: Prior history of gynecological malignancy;
concurrent gynecological malignancy at diagnosis; obvious ad-
vanced-stage disease on preoperative imaging; confirmed tissue
diagnosis prior to definitive surgery; incomplete surgical staging
or medical records; surgery performed at external institutions.

Definitions

1. Apparent early-stage disease: Ovarian neoplasms
meeting ALL criteria: (1) Preoperative imaging (C'T/MRI)
showing disease confined to ovary/ovaries as assessed
through weekly gynecological oncology multidisciplinary
team (MDT) meetings including subspecialist radiologists
and gynecological oncologists, (2) No obvious extraovarian
spread on imaging, (3) No clinical evidence of advanced
disease, (4) No confirmed tissue diagnosis preoperatively,
and (5) Planned for primary surgical management.

2. Staging discordance: Discovery of extraovarian disease
spread (Stage II, III, or IV) during surgical staging in pa-
tients with apparent early-stage presentation.

3. Staging concordance: Final surgical-pathological stag-
ing confirming early-stage disease (Stage I) or benign pa-
thology in patients with apparent early-stage presentation.

4. Serous-type histology: Pure serous carcinoma, border-
line serous tumors, or mixed carcinomas containing serous
components.

Data collection

Comprehensive data extraction included patient demographics,
clinical presentation, preoperative imaging findings, serum CA-
125 levels, surgical approach and staging details, intraoperative
findings, final histopathology, FIGO staging, adjuvant treatment
decisions, and follow-up outcomes. The CA-125 threshold of
2100 U/mL was selected based on both literature evidence and
analysis of our cohort data. Studies have shown that women's
risk of ovarian cancer diagnosis was increased 205-fold if serum
CA-125 was >100 U/mL compared to 36-fold for >30 U/mL,
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with higher specificity (96.6%) for elevated thresholds. Popula-
tion-based studies have demonstrated that substantially higher
CA-125 levels (89-104 U/mL) are required to reach clinically
meaningful cancer probability thresholds, particularly support-
ing the use of higher cutoffs for staging risk assessment rather
than general screening [23,24]. Our preliminary ROC analy-
sis confirmed that a threshold of 100 U/mL provided optimal
discrimination for staging discordance (AUC = 0.79), consistent
with published evidence that higher cutoffs (89-104 U/mL) im-
prove specificity for staging risk assessment compared to lower
thresholds (Supplementary Figure 1).

Statistical analysis

Variables with clinical relevance were assessed for associations
with staging discordance using exact statistical methods. Cate-
gorical variables were compared using Fisher's exact test. Con-
tinuous variables were analyzed using the Mann-Whitney U test
for medians and the /-test for means. Given the small number of
events, analyses were limited to descriptive associations to avoid
overfitting.

Missing data for CA-125 (13.2% of patients) were handled using
complete case analysis for the primary risk stratification analysis.
Sensitivity analysis was performed to assess the impact of missing
data on study conclusions by comparing baseline characteristics
between patients with and without available CA-125 data.

Based on univariable associations, we developed a descriptive
clinical grouping combining the two factors most strongly associ-
ated with discordance. This grouping is presented as a descriptive
stratification of observed clinical patterns, rather than as a for-
mal predictive model that requires external validation.

Statistical significance was set at P < 0.05. All analyses were
performed using SPSS version 28.0 and R version 4.3.0.

RESULTS

Patient characteristics

A total of 106 consecutive patients with apparent early-stage
ovarian neoplasms met the inclusion criteria. The mean age was
52.5 years (range 15-86 years), with 29 patients (27.3%) aged
260 years. All patients presented with disease appearing confined
to the ovary on preoperative assessment, with a complete absence
of preoperative histological confirmation, necessitating surgical
staging based solely on clinical and imaging assessments (Table
1). Comprehensive surgical staging was performed in 90 patients
(84.9%), including systematic peritoneal assessment, omentecto-
my, and lymph node evaluation as clinically indicated.

Clinical impact of staging discordance

The therapeutic implications of staging discordance were pro-

found:

*  Adjuvant chemotherapy: All discordant cases required
chemotherapy, consistent with their upstaging to advanced
disease, compared to 1/98 concordant cases (100% vs
1.0%, P < 0.001)

*  Recurrence rates: 37.5% (3/8) in discordant versus 8.2%
(8/98) in concordant cases, P = 0.025

*  Median follow-up: 58 months (range 12118 months)

Characteristics of staging discordance cases

Detailed analysis of the eight staging discordance cases revealed
consistent patterns (Table 2).
Histological distribution: Low-grade serous carcinoma:
4/8 (50.0%); Borderline serous tumors with invasive implants:
3/8 (37.5%); High-grade mixed carcinoma: 1/8 (12.5%).
Mechanisms of discordance: Microscopic peritoneal im-
plants not detected on imaging: 5/8 (62.5%); Invasive implants
in borderline tumours: 3/8 (37.5%); Lymph node metastases:
2/8 (25.0%).
Clinical factor associations
Two clinical factors showed the strongest and most consistent
associations with staging discordance: a CA-125 level of=100
U/mL and the presence of ascites. These factors demonstrat-
ed both statistical significance and clinically meaningtul effect
sizes (Table 3).

Table 1. Patient demographics and clinical characteristics

Characteristic All patients (n=106)

Age (years)

Mean + SD 52.5+14.3
Range 15-86
<50 years, n (%) 45 (42.5%)
50-60 years, n (%) 32(30.2%)
260 years, n (%) 29 (27.3%)
CA-125 (U/mL)

Available data, n (%) 92 (86.8%)

Median (range) 53 (5-24,862)

<35, n (%) 39 (42.4%)
. . . - b 9
Staging discordance analysis FE I ) e
> 9 99
Among 106 patients with apparent carly-stage ovarian neo- 100, n (%) 25(27.2%)
plasms, staging discordance occurred in eight patients (7.5%), all Disease Laterality
of whom were upstaged to Stage III disease. The remaining 98 . . )
patients (92.5%) had staging concordance: 92 patients had Stage Unilateral, n (%) 89 (84.0%)
I borderline tumors, and six patients had benign lesions. Bilateral, n (%) 17 (16.0%)
Malignant neoplasms were identified in five patients (4.7%
prevalence). Critically, all malignant cases demonstrated staging Ascites Present
discordance to Stage III' disease, representing. 10(?0/0 concor- Yes, n (%) 18 (17.0%)
dance between malignancy and advanced staging in apparent
early-stage presentations. No, n (%) 88 (83.0%)
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Table 2. Histological distribution and clinical features of discordant cases

Case Age CA-125 (U/mL) Ascites Final Histology Final Stage Discordance Mechanism

1 75 3,583 Yes Borderline serous IC Invasive implants

2 18 15 No Borderline serous 1A Non-invasive implants

3 84 73 No High-grade mixed 1B Microscopic peritoneal implants
carcinoma

4 15 Not recorded No Low-grade serous nc Microscopic lymph node metas-
carcinoma tases

5 18 60 No Low-grade serous lnc Extensive microscopic peritoneal
carcinoma disease

6 40 <5 No Borderline serous s Invasive omental implants

7 52 552 Yes Low-grade serous 111:) Omental metastases
carcinoma

8 55 722 Yes Low-grade serous A Microscopic peritoneal disease
carcinoma

Table 3. Clinical factors associated with staging discordance Observed risk patterns and clinical grouping
q Concordance  Discordance We illustrated the observed stratification of risk by two clinical
Variable ~ ~ Pvalue X R R X
(n=98) (n=8) features. Discordance rates increased stepwise across risk groups
Age 60 years,n(%) 24 (24.5%) 5 (62.5%) 0.024* (n =92 with complete data):

*  Low risk (0 factors present): 65 patients, discordance

Mean age + SD rate 1.5% (1/63)

51.8 £14.2 59.4 +12.1 0.0671
(years) * Intermediate risk (1 factor present): 21 patients, dis-
BR cordance rate 9.5% (2/21)
2?0/55 *100u/mt, 19 (21.6%) 6(75.0%) 0.003" *  High risk (2 factors present): 6 patients, discordance
rate 83.3% (5/6)
Median CA-125 (U/ 45 387 0.021% The marked separation demonstrates the clinical utility of
e these simple features for identifying high-risk patients (Table 4).
i i This pragmatic triage pathway offers a straightforward deci-
:Izgz;%ral disease A S ) 0.072* sion—maiing tool for gegnefal gyneiologists regar(giing subspecialty
) referrals, with particular utility in community or resource-limit-
pedica|prssany i) | AT BED) <0007 ed settings where complex diagnostic indices may not be readily
Median tumour size available.
(cm) 82 97 BEhs Two-factor grouping demonstrated improved sensitivity
(87.5% vs. 75.0%) and maintained specificity (78.3% vs. 78.6%)
zgrous-type ® 66 (67.3%) 8 (100%) 0.030* compared to CA-125 alone (Supplementary Figure 1). The ad-
istology, n (%) - . . L -
dition of ascites to CA-125 improved discriminatory ability and
*Fisher's exact test; ft-test; #Mann-Whitney U test clinical utility, demonstrating the value of this simple two-factor

approach for identifying high-risk patients.

Table 4. Pragmatic risk grouping for clinical triage

Risk Category Clinical Features Discordance Rate Recommended Management
Low Risk Neither CA-125 2100 1.5% (1/65) Standard staging with comprehensive peritoneal assessment;
nor ascites General gynecology management acceptable with adequate

staging expertise

Intermediate Risk Either CA-125 2100 OR 9.5% (2/21) Enhanced staging with systematic peritoneal biopsies; Con-
ascites sider subspecialty consultation for surgical planning

High Risk Both CA-125 2100 AND 83.3% (5/6) Comprehensive staging mandatory; Gynecological oncology
ascites management essential; Preoperative counseling for high

likelihood of advanced disease
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Sensitivity analysis results

Analysis of patients with (n = 92) versus without (z = 14) available
CA-125 data revealed no significant differences in baseline char-
acteristics. Mean age was 52.3 years in patients with CA-125 data
versus 53.1 years in those without (P = 0.85). Histological distri-
bution was similar between groups, with borderline tumors com-
prising 85.9% of patients with CA-125 data and 92.9% of those
without (P = 0.71). Staging discordance rates were comparable:
8.7% in patients with CA-125 data versus 0% in those without,
although this difference was not statistically significant due to the
small sample size (P = 0.59). These findings confirm that missing
CA-125 data appears to be random and does not introduce sys-
tematic bias to our conclusions (Supplementary Table 1).

DISCUSSION

This consecutive cohort study provides the first comprehensive
characterization of staging discordance in apparent early-stage
ovarian neoplasms, revealing critical clinical insights with imme-
diate practice implications. Our key findings demonstrate that
whilst staging discordance affects 7.5% of apparent early-stage
cases, it carries profound therapeutic consequences, with 100%
requiring adjuvant chemotherapy and significantly higher recur-
rence rates.

The high proportion of borderline tumors in our cohort
(957106, 89.6%) reflects the specific clinical scenario we studied
— apparent early-stage ovarian neoplasms without preoperative
tissue diagnosis. This distribution is characteristic of tertiary re-
ferral centers managing diagnostically uncertain ovarian masses,
where the majority of truly malignant cases present with obvi-
ous advanced disease and are excluded from our "apparent early
stage" definition. The high borderline tumor proportion validates
our study population as representing the genuine clinical dilem-
ma where staging discordance risk stratification is most needed
— cases where preoperative assessment suggests localized disease,
but diagnostic uncertainty necessitates comprehensive surgical
staging.

Clinical significance of staging discordance

The 7.5% staging discordance rate, although relatively infrequent,
represents patients whose treatment paradigm changed based
entirely on surgical findings. This rate falls within the range re-
ported in previous studies of early-stage ovarian cancer, though
direct comparison is limited by differences in patient selection and
study design [25,26]. The International Collaborative Ovarian
Neoplasm (ICON1) and Adjuvant ChemoTherapy in Ovarian
Neoplasm (ACTION) trials reported similar upstaging rates in
presumed early-stage ovarian cancer [27], whilst institutional se-
ries have found variable rates depending on staging protocols [28].

The universal requirement for adjuvant chemotherapy in
discordant cases (100% vs 1.0% in concordant cases) validates
the critical importance of accurate preoperative risk assessment.
The 4.7°% malignancy prevalence in apparent early-stage dis-
ease, with 100% demonstrating staging discordance, emphasizes
that occult advanced disease is the rule rather than the exception
when malignancy is present.

Our 5-year follow-up demonstrates that staging discordance is
not only a surgical planning issue but also a prognostic marker,
with recurrence rates nearly 5-fold higher in discordant cases.

This finding supports the clinical relevance of our risk stratifi-
cation approach and validates the therapeutic decision-making
based on comprehensive staging [29,30]. The high rate of com-
prehensive staging in our cohort (84.9%) reflects appropriate
clinical practice given the diagnostic uncertainty inherent in ap-
parent early-stage disease, with systematic approaches to lymph-
adenectomy being well-established for optimal staging [31].

Biological basis of staging discordance

The predominance of serous-type histology amongst discordant
cases (100% vs 67.3% in concordant cases) aligns with the known
biological behavior of ovarian neoplasms [32]. Low-grade serous
carcinomas, which comprise 50% of discordant cases, exhibit
early microscopic peritoneal dissemination patterns consistent
with the dualistic model of ovarian carcinogenesis [33]. The
identification of borderline serous tumors with invasive implants
in 37.5% of discordant cases highlights the challenge of detect-
ing aggressive biological behavior in apparent early-stage presen-
tations [34,35].

Understanding the patterns of peritoneal dissemination is cru-
cial for comprehending the mechanisms of staging discordance.
The peritoneal environment provides an ideal milieu for tumor
cell implantation, with gravitational flow patterns directing cells
to dependent portions of the peritoneal cavity, including the
pouch of Douglas, paracolic gutters, and diaphragmatic surfaces
[36]. These microscopic deposits may be present despite nor-
mal-appearing imaging, necessitating systematic surgical explo-
ration to exclude occult advanced disease.

The mechanism of implant formation involves exfoliation of
tumor cells into the peritoneal cavity, where they can implant
on peritoneal surfaces and develop invasive characteristics in-
dependent of the primary tumor [37]. This biological behavior
explains why comprehensive staging with systematic peritoneal
assessment is essential even in apparent early-stage disease.

Clinical risk patterns

Our consecutive cohort highlights two clinically accessible fac-
tors that consistently separated risk groups. This grouping is pre-
sented as a descriptive stratification of observed clinical patterns,
rather than as a formal predictive model that requires external
validation. The marked risk separation achieved—from 1.5%
discordance rate in low-risk patients to 83.3% in high-risk pa-
tients—offers clear decision-making support for surgical plan-
ning and subspecialty referral.

The association with elevated CA-125 is consistent with estab-
lished literature demonstrating this biomarker's correlation with
disease extent [38]. However, our study uniquely applies it to the
specific challenge of staging discordance, rather than general
malignancy risk. The association with ascites likely reflects micro-
scopic peritoneal disease not detectable by current imaging mo-
dalities [39]. This finding aligns with studies demonstrating that
even minimal ascites in ovarian neoplasms may indicate more
extensive disease than apparent on preoperative assessment.

Comparison with existing assessment tools

While established tools such as the Risk of Malignancy Index
(RMI) and Risk of Ovarian Malignancy Algorithm (ROMA) are
designed to distinguish benign from malignant adnexal masses,
our approach addresses a fundamentally different clinical ques-
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tion: the risk of staging discordance in apparent early-stage dis-
ease, where malignancy status remains unknown [40,41]. RMI,
ROMA, and the International Ovarian Tumor Analysis (IOTA)
ADNEX model are validated tools for the initial diagnostic ques-
tion of distinguishing between benign and malignant adnexal
masses; however, they serve a fundamentally different purpose
than our descriptive risk grouping, which addresses staging un-
certainty in apparent early-stage disease. Our approach comple-
ments, rather than competes with, these established indices by
filling a distinct clinical gap.

The RMI incorporates CA-125, menopausal status, and ultra-
sound findings to predict malignancy risk, achieving moderate
discriminatory ability in distinguishing between benign and ma-
lignant masses [42]. ROMA scores combine CA-125 and HE4
with menopausal status to improve malignancy prediction [43].
These tools excel at their intended purpose—identifying which
adnexal masses require surgery—but do not address the subse-
quent challenge of staging risk assessment.

Our findings suggest that two simple, universally available clin-
ical features—CA-125 and ascites—offer striking risk separation
for the specific question of staging discordance, potentially more
practical in routine or resource-limited settings than complex in-
dices requiring HE4, advanced imaging, or molecular profiling.

Study strengths and clinical relevance

This represents a comprehensive consecutive institutional se-
ries addressing staging discordance specifically in apparent ear-
ly-stage ovarian neoplasms. Key strengths include:
»  Consecutive cohort design minimizing selection bias and
providing representative institutional experience
e Comprehensive staging in 84.9% of patients, ensuring
complete disease assessment
*  Multidisciplinary team assessment, ensuring standardized
imaging interpretation by subspecialist radiologists and
gynecological oncologists
¢ Long-term follow-up (median 58 months), validating clin-
ical outcomes and recurrence patterns
*  Complete absence of preoperative histological diagnosis
represents real-world clinical scenarios where diagnostic
uncertainty is universal
The single-center design, whilst potentially limiting general-
izability, provides methodological consistency in imaging inter-
pretation, surgical techniques, and pathological assessment. Our
tertiary referral center setting may enrich the cohort with more
complex cases, but this bias paradoxically strengthens clinical rel-
evance, as complex apparent early-stage cases are precisely those
requiring subspecialty expertise and risk stratification.

Study limitations and future directions

Several limitations warrant acknowledgement and inform fu-
ture research priorities:

Statistical and methodological limitations:

e Small number of discordant cases (n = 8) reflects the gen-
uine clinical frequency of this phenomenon rather than
a methodological shortcoming. Our aim was not to con-
struct or validate a prediction model but to describe the
frequency, consequences, and clinical correlates of stag-
ing discordance in a real-world consecutive cohort. This
descriptive grouping avoids the overfitting risk inherent in
small datasets whilst providing immediate clinical utility.

JOURNAL of MEDICINE and LIFE. VOL: 18 ISSUE: 9 SEPTEMBER 2025

*  Single-center retrospective design may limit generaliz-
ability to diverse practice settings and healthcare systems.

*  The ten-year study period encompasses technological
evolution in imaging and surgical techniques, although
the consistent application of clinical factors supports ro-
bustness.

Clinical and practical limitations:

*  Tertiary referral center bias may not reflect community
practice patterns and case complexity.

*  Missing CA-125 data in 13.2% of patients, though sensi-
tivity analysis confirmed result stability.

*  Retrospective ascites assessment, based on imaging and
surgical records, may underestimate the true prevalence.

Generalizability considerations:

*  Limited demographic diversity and predominance of
borderline tumors may restrict applicability to other pop-
ulations.

*  Asingle healthcare system experience may not accurately
represent international practice variations.

*  Resource availability for comprehensive staging varies
across different healthcare settings.

Future research priorities

Our findings establish several critical research directions with

clear pathways for clinical translation:

External validation requirements:

1. Multi-center prospective studies in diverse patient popu-
lations across different healthcare systems and geographic
regions

2. Larger sample sizes to improve the precision of associa-
tion estimates and enable robust multivariable analysis

3. Standardized imaging protocols to reduce inter-observer
variability and improve reproducibility across centers

4. Integration with molecular markers such as HE4, tis-
sue-based biomarkers, or genetic profiling to enhance
clinical applicability

Future studies in larger multi-center cohorts should assess gen-

eralizability; however, our findings should be validated. Recog-
nizing their immediate applicability makes them valuable now
for clinical decision-making in this challenging population.

CONCLUSION

Staging discordance affects 7.5% of apparent early-stage ovar-
ian neoplasms, representing a rare but clinically decisive event
with profound therapeutic implications, including universal re-
quirement for adjuvant chemotherapy and significantly higher
recurrence rates. The 4.7% malignancy prevalence in apparent
early-stage disease emphasizes the critical importance of com-
prehensive staging and subspecialty expertise.

Our study identifies two readily available clinical features (CA-
125 and ascites) that provide striking stepwise risk separation
across all apparent early-stage neoplasms, offering immediately
applicable guidance for surgical planning and referral. This rep-
resents the first demonstration of such marked risk stratification
(1.5% to 83.3% discordance rates) using universally available
markers, with particular utility in community or resource-limited
settings.

This approach addresses a critical gap in current clinical
practice by providing evidence-based guidance for risk-adapted
management of apparent early-stage ovarian neoplasms. Our
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findings establish the first pragmatic triage pathway for this diag-
nostically challenging population, linking preoperative risk strati-
fication with long-term prognostic outcomes.

While our findings require validation in diverse clinical set-
tings, they establish the foundation for evidence-based risk strati-
fication in this challenging patient population and provide a clin-
ically applicable approach that warrants prospective evaluation.
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