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An unusual case of ovarian high-grade carcinoma and
neuroendocrine tumor: Dedifferentiated ovarian carcinoma
or mixed adenocarcinoma and neuroendocrine carcinoma?

Clinicopathologic features and literature review

Haibo Wang, Yaomin Chen, Ridin Balakrishnan

ABSTRACT

Introduction: Undifferentiated and dedifferentiated
ovarian carcinomas are rare, aggressive neoplasms.
While the dedifferentiated component may exhibit
neuroendocrine differentiation, this is typically limited to
less than 10% of the tumor.

Case Report: We report a unique case of a 73-year-
old woman with a high-grade ovarian adenocarcinoma
containing a morphologically distinct, diffusely
neuroendocrine-rich component. Histologically, the tumor
demonstrated two distinct patterns: a well-differentiated
yet cytologically high-grade adenocarcinoma adjacent
to sheets of monotonous, largely dyscohesive high-
grade tumor cells with diffuse neuroendocrine marker
expression. The dual morphology raised consideration of
a mixed adenocarcinoma—neuroendocrine carcinoma as
part of the diagnostic differential.

Conclusion: This case describes an uncommon
ovarian carcinoma that shows more than 10% diffuse
neuroendocrine differentiation which is not typically
encountered in dedifferentiated ovarian carcinomas.
The combination of high-grade adenocarcinoma
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with a neuroendocrine-rich component suggests a
mixed adenocarcinoma—neuroendocrine carcinoma, a
pattern that, to our knowledge, has not been previously
documented in the ovary. These observations emphasize
the importance of maintaining a broad differential
diagnosis when evaluating ovarian carcinomas with
prominent neuroendocrine features.
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INTRODUCTION

Undifferentiated and dedifferentiated ovarian
carcinomas (UDOC/DDOC) are uncommon but highly
aggressive tumors, representing roughly 0.5% of all
ovarian carcinomas. According to the current World
Health Organization (WHO) classification, UDOC/DDOC
is defined as an epithelial malignancy that contains an
undifferentiated component lacking clear evidence of
specific lineage differentiation [1—3]. Several studies have
shown that the presence of even a small undifferentiated
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component within an otherwise low-grade carcinoma
is associated with markedly poorer clinical outcomes
[1, 4, 5]. In a multi-institutional cohort of 23 patients,
over 80% of patients presented at FIGO stage III or
IV, and the median overall survival was less than one
year [4, 6]. Importantly, many of these tumors were
initially misclassified as FIGO grade 2 or 3 endometrioid
carcinomas, carcinosarcoma, neuroendocrine carcinoma,
and non-epithelial tumors such aslymphoma, which could
lead to undertreatment [1, 4, 7]. The undifferentiated
component is believed to drive tumor aggressiveness,
exhibiting rapid proliferation, loss of epithelial cohesion,
and early metastatic potential, thereby necessitating
prompt and accurate classification.

Histologically, the differentiated component is most
often a high-grade serous or endometrioid carcinoma,
although low-grade carcinomas, such as FIGO grade 1 or
2 endometrioid carcinoma, can also be present [8, 9]. The
undifferentiated component typically appears as poorly
cohesive and/or solid sheets of high-grade tumor cells
lacking distinctive architectural features or characteristic
immunophenotypic differentiation. These tumor cells
usually exhibit only focal staining for epithelial markers
such as epithelial membrane antigen (EMA), pan-
cytokeratin, and CK18. PAXS8 expression is often focal or
entirely absent, and the tumor cells are typically negative
for estrogen (ER), progesterone (PR), and show relative
loss of E-cadherin. The concept of dedifferentiation
in ovarian and endometrial carcinomas has gained
broader recognition following studies that showed
undifferentiated tumors can also exhibit focal nuclear
pleomorphism and variably sized zones of rhabdoid cells
within a myxoid stromal background [1, 10].

Despite these advances, DDOC is a rare and
challenging diagnosis. Cases demonstrating prominent
neuroendocrine  differentiation  are  particularly
uncommon, with neuroendocrine features generally
restricted to focal areas of the undifferentiated
component, although diffuse neuroendocrine features
have been reported in cases of dedifferentiated
endometrial carcinoma [7]. In previously reported
series of endometrial and ovarian carcinomas with
undifferentiated elements, true neuroendocrine marker
expression in these cases was typically absent or focal,
underscoring the importance of immunohistochemical
profiling in distinguishing undifferentiated carcinoma
from primary neuroendocrine neoplasms [1]. The
presence of diffuse neuroendocrine differentiation within
an undifferentiated component presents a significant
diagnostic challenge, raising the differential diagnosis of
either dedifferentiated carcinoma with neuroendocrine
features or a mixed adenocarcinoma—neuroendocrine
carcinoma (MANEC).

MANEC is a recognized and relatively uncommon
entity in the gastrointestinal (GI) tract, defined by the
presence of both adenocarcinoma and neuroendocrine
components, each comprising at least 30% of the tumor
[11]. MANEC occur most often in the colon, rectum
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[12], and pancreas [13], whereas involvement of the
gynecologic tract is exceedingly rare. They are aggressive
and associated with poor prognosis, particularly when
the neuroendocrine component is poorly differentiated.
Diagnostic criteria rely on histologic separation and
immunohistochemical confirmation of both components,
with treatment decisions often guided by the most
aggressive histology. Reports of MANEC involving the
uterus and cervix are limited, and to our knowledge,
this entity has not been formally described in the
ovary. The recognition of MANEC outside the GI tract
is further complicated by overlapping morphologic
and immunohistochemical features with other poorly
differentiated neoplasms. In cases such as ours, where
diffuse neuroendocrine differentiation coexists with an
overt epithelial component, the possibility of a MANEC-
like tumor should be considered.

Here, we present a rare case of an ovarian tumor
associated with a high-grade component exhibiting
widespread neuroendocrine differentiation (diffuse
positivity for neuroendocrine markers, including CD56
and synaptophysin) without demonstrable expression
of markers of epithelial differentiation. This case
expands upon the recognized histopathologic spectrum
of ovarian neoplasia. It emphasizes the importance of
careful morphologic assessment and comprehensive
immunophenotypic workup in establishing an accurate
diagnosis providing informative guidance for clinical
management. We reviewed the published reports and
discussed the clinical, pathologic, and molecular findings
in our case to determine whether this tumor is better
classified as a DDOC or a MANEC.

CASE REPORT

Clinical history

The patient is a 73-year-old female with a past
medical history of osteoporosis, type II diabetes
mellitus, hypothyroidism, and hypercholesterolemia,
who presented with lower abdominal quadrant pain.
The patient did not have abnormal vaginal bleeding or
discharge, changes in bowel movements, or unintentional
weight loss. There was no family history of gynecologic
tract malignancy. Contrast-enhanced computed
tomography (CT) imaging revealed a heterogeneous,
enhancing pelvic mass that was inseparable from the
uterus and extended toward the left of midline. The mass
showed both cystic and solid components with irregular,
enhancing internal septations, measuring approximately
8.1 x 8.5 cm on the axial dimension and 10.2 ¢m in the
craniocaudal dimension. Serous tumor markers were
notable for elevated cancer antigen 125 (CA125) and
carcinoembryonic antigen (CEA), while carbohydrate
antigen 19-9 (CA19-9) levels remained within normal
limits (see Table 1).

The patient underwent radical
bilateral salpingo-oophorectomy,

hysterectomy,
retroperitoneal
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Table 1: Levels of tumor markers

Tumor marker Results Reference range

CA125 389 U/mL <35 U/mL

CEA 3.6 ng/mL <2.5 ng/mL

CA19-9 3.0 U/mL <34 U/mL
Abbreviations:  CA125: cancer antigen 125; CEA:

carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9.

lymphadenectomy to debulk enlarged lymph nodes,
omentectomy, and staging biopsies.

Pathologic and immunohistochemical
features

Gross examination of the left ovary, which was
markedly enlarged and adherent to the left uterine cornua,
revealed a yellow-tan, mass-forming lesion measuring
9.5 x 7.8 x 4.5 cm. On sectioning, the lesion appeared
white-tan to yellow-tan, fleshy, and variegated, with focal
areas of hemorrhage. No normal ovarian parenchyma
was identified.

Microscopically, the lesion exhibited an infiltrative
growth pattern (Figure 1A) and was composed of a
component with predominant gland formation (Figure
1B and C), along with a component consisting of solid
sheets of poorly cohesive tumor cells intermixed with
areas of necrosis (Figure 1D and E). Tumor cells in
both components demonstrated high nuclear grade and
frequent mitotic activity (Figure 1C and E).

The glandular component showed diffuse nuclear
expression of PAX8 (Figure 2A), patchy ER (Figure 2C),
and PR (Figure 2E). In contrast, tumor cells within the
solid sheets displayed complete loss of PAX8 (Figure 2B),
ER (Figure 2D), and PR (Figure 2F). Diffuse expression of
low molecular weight cytokeratin (CAM5.2) (Figure 3A),
WT-1 (Figure 3C), and membranous E-cadherin (Figure
3E) was confined to the glandular component, whereas the
tumor cells in the solid sheets showed only patchy CAM5.2
positivity (Figure 3B), absence of WT-1 nuclear staining
(Figure 3D), and weak to no membranous E-cadherin
expression (Figure 3F). Both components exhibited
aberrant cytoplasmic p53 expression (Figure 4A and B),
diffuse nuclear and cytoplasmic p16 positivity (Figure 4C
and D), and a markedly elevated Ki-67 proliferation index
(>95%) (Figure 4E and F). The tumor cells in the solid
sheets, but not in the glandular component, exhibited
diffuse expression of two neuroendocrine markers: CD56
(Figure 5A and B) and synaptophysin (Figure 5C and D).

Given the possibility of a DDOC, additional
immunohistochemical stains were performed. However,
both components showed retained expression of
mismatch repair proteins, MLH1 (Figure 6A), PMS2
(Figure 6B), MSH2 (Figure 6C), MSH6 (Figure 6D), and
showed preserved INI-1 (Figure 6E) and BRG-1 (Figure
6F) expression in viable tumor cells.

Metastasis to lymph nodes was exclusively composed
of the neuroendocrine component. The nodes involved
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Figure 1: High-grade carcinoma with two distinct morphological
components. The tumor exhibits an infiltrative growth pattern
(A, 2x) and consists of both glandular (B and C, 10x and 40x),
and solid areas (D and E, 10x and 40x).

PAX8 ER PR

Figure 2: Distinct immunophenotypic profiles between the
glandular (Upper panel) and poorly cohesive (Lower panel)
components. The glandular component shows immunoreactivity
for PAXS8 (A, 40x), ER (C, 40x), and PR (E, 40x); In contrast,
the solid sheet component lacks expression of PAX8 (B, 40x),
ER (D, 40x) and PR (F, 40x).

CAMS.2 oWt E-cadherin
= ~ ot

Figure 3: Distinct immunophenotypic profiles between
the glandular (Upper panel) and poorly cohesive (Lower
panel) components. The glandular component shows strong
immunoreactivity for CAM5.2 (A, 40x), WT-1 (C, 40x), and
E-cadherin (E, 40x); In contrast, the solid sheet component
lacks expression of CAMs5.2 (B, 40x), WT-1 (D, 40x), and
membranous E-cadherin (F, 40x).

included the upper para-aortic lymph nodes, with six out
of sixteen examined nodes found to be positive and the
largest metastatic deposit measuring at least 26 mm.

All immunohistochemical staining was performed
at University Medical Center in New Orleans using
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Figure 4: Aberrant p53 and high proliferation index in both
glandular (Upper panel) and poorly cohesive (Lower panel)
components. Immunostaining for p53 (A, B), p16 (C, D), and ki67
(E, F) shows cytoplasmic p53, diffuse nuclear and cytoplasmic
P16, and diffuse nuclear expression of ki67 in glandular (A, C, E,
40x) and solid components (B, D, F, 40x).

TR

CD56 Synaptophysin
Y

L

Figure 5: The poorly cohesive component demonstrates
neuroendocrine differentiation. Immunostaining for CD56 (A,
B) and synaptophysin (C, D) shows diffuse expression in the
solid component (B, D, 40x), but no or weak expression in the
glandular component (A and C, 40x).

Figure 6: Both components show retained nuclear expression
of MMR proteins, INI-1, and BRG-1 in both glandular (Upper
panel) and solid (Lower panel) components. Immunostaining
for MLH1 (A, 10x), PMS2 (B, 10x), MSH2 (C, 10x), MSH6 (D,
10x), IN1 (E, 10x), and BRG-1 (F, 10x).
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standardized protocols and appropriate controls, except
for INI-1 and BRG1, which were performed at the Mayo
ClinicLaboratories (Rochester, MN). Detailed information
on the antibodies used for immunohistochemical
staining, along with the immunophenotypic profiles of
the two components, is summarized in Table 2.

Table 2: Summary of antibodies and the immunophenotype
profiles of the two components of dedifferentiated carcinoma

Antibody Glandular Solid sheet
(company, clone) component component
EMA (VENTANA,  Diffusely positive =~ Completely
E29) negative
CAM5.2 Diffusely positive ~ Completely
(VENTANA, negative
CAM5.2)

HMWCK Patchy positive Completely
(VENTANA, negative
34BE12)

Pan-cytokeratin Patchy positive Completely
(VENTANA, AE1/ negative
AE3/PCK26)

E-cadherin Diffusely positive  Focally positive
(CELL MARQUE,

EP700Y)

PAX-8 (CELL Diffusely positive =~ Completely
MARQUE, MRQ- negative

50)

WT-1 (VENTANA, Diffusely positive =~ Completely
6FH2) negative

P16 (VENTANA, Diffuse nuclear/ Diffuse nuclear/
CINTEC) cytoplasmic cytoplasmic
CD56 (CELL Patchy positive Diffusely positive
MARQUE, MRQ-42)

Synaptophysin Completely Diffusely positive
(VENTANA, SP11)  negative

Chromogranin Completely Patchy positive
(VENTANA, negative

LK2H1Q)

ER (VENTANA, Patchy positive Completely
SP1) negative

PR (VENTANA, Patchy positive Completely
1E2) negative
Desmin Completely Completely
(VENTANA, DE- negative negative

R-11)

SMA (CELL Completely Completely
MARQUE, 1A4) negative negative

CD45 (CELL Completely Completely
MARQUE, 2B11 negative negative
&PD7/26)

Melan A Completely Completely
(VENTANA, A103) negative negative

P53 (VENTANA, Aberrant Aberrant
DO-7)
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Table 2: (Continued)

Antibody Glandular Solid sheet
(company, clone) component component
MLH1 (VENTANA, Retained nuclear  Retained nuclear
M1i)

PMS2 (VENTANA, Retained nuclear  Retained nuclear
A16-4)

MSH2 (VENTANA, Retained nuclear  Retained nuclear
G219-1129)

MSH6 (VENTANA, Retained nuclear  Retained nuclear
SP93)

INI-1 (Mayo Clinic =~ Retained nuclear =~ Retained nuclear
Laboratories)

BRG-1 (Mayo Clinic Retained nuclear  Retained nuclear

Laboratories)

Mutational analysis

To further characterize the genetic alterations in this
tumor, a representative paraffin block was submitted
to Myriad Genetic Laboratories (Salt Lake City, UT)
for molecular profiling. The tumor demonstrated a low
tumor mutation burden (TMB) of 5.5 mutations/Mb and
was microsatellite stable (3.6% unstable sites). The tumor
harbored pathogenic mutations in the TP53 (p. R342%)
and FBXW?7 (p. R465C) genes, a copy number gain in the
CCNE1 gene (5 copies), and a fusion transcript involving
ERBB2 and CDK12. The tumor did not show mutations in
PTEN, KRAS, NTRKs, and BRCA1/2.

DISCUSSION

In our case, the presence of high-grade ovarian
adenocarcinoma with a morphologically distinct,
neuroendocrine-rich component prompted consideration
of two entities: MANEC and DDOC. Although MANEC
is rare in the gynecologic tract, particularly uncommon
in the ovary, it has been increasingly recognized
in recent case reports [14—17]. Most gynecologic
MANECsSs reported arise from the cervix and consist of
a high-grade neuroendocrine carcinoma mixed with a
conventional epithelial malignancy such as endometrioid,
squamous, or adenosquamous carcinoma. Notably,
human papillomavirus (HPV)-negative mesonephric
adenocarcinoma with high-grade neuroendocrine
features has also been reported, showing overlapping
genetic alterations in the two different components,
therefore supporting a shared clonal origin rather than
two independent tumors [14, 15].

Our case is distinct in that it represents, to our
knowledge, the first reported example of an ovarian
neoplasm exhibiting both a high-grade carcinoma
and a diffuse neuroendocrine component, raising the
possibility of a MANEC-like tumor in the ovary. Both
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components of MANEC should have characteristic
morphologic and  immunophenotypic  features.
For example, adenocarcinoma exhibits glandular
architecture, and neuroendocrine carcinoma (NEC)
should have classic high-grade morphologies, including
small-cell cytology (e.g., nuclear molding and peripheral
palisading), or large-cell NEC morphologies with nesting,
rosette formations, abundant cytoplasm, and prominent
nucleoli. In addition, both components should express
carcinomatous markers, such as cytokeratin and EMA.
However, the neuroendocrine component of our tumor
lacks epithelial differentiation that would warrant labeling
as a neuroendocrine carcinoma. Additionally, it lacks
discrete, morphologically recognizable neuroendocrine
features, which argue against a true MANEC instead
favor a diagnosis of DDOC with neuroendocrine
differentiation. Unlike the previously described DDOC,
which neuroendocrine features are typically focal
and comprise less than 10% of the undifferentiated
component, our tumor demonstrates extensive marker
expression of neuroendocrine in a morphologically
distinct high-grade population, comprising approximately
30—40% of the undifferentiated component. This extent
of neuroendocrine differentiation is atypical for classic
DDOC and further highlights the unusual nature of this
case.

Recent molecular studies have further defined
dedifferentiated and undifferentiated ovarian carcinomas
as highly aggressive neoplasms. These tumors are
frequently characterized by loss of SWI/SNF chromatin
remodeling complex proteins, including ARID1A, ARID1B,
SMARCA4 (BRG1), and SMARCB1 (INT1). Mismatch repair
(MMR) deficiency also occurs in a subset of cases [5, 18,
19]. Similar epigenetic patterns occur in undifferentiated
carcinomas of the GI tract. These tumors are aggressive
and often lose SMARCA4 and SMARCA2 expression and
exhibit reduced epithelial marker expression. This overall
finding points to a shared dedifferentiation pathway across
different tissue types [20].

In our case, the tumor cells showed retained BRG1 and
INTI1, with all MMR proteins intact. This suggests that the
classic SWI/SNF-deficient or MMR-deficient pathways
are not involved in the dedifferentiation. Instead,
molecular testing revealed a TP53 mutation, a pathogenic
FBXW7 mutation, copy number gain of cyclin E1 (CCNE1),
and an ERBB2-CDKi12 fusion transcript. FBXW? loss-of-
function and CCNE1 gain have recently been reported
in tumor progression in high-grade serous ovarian
carcinoma by dysregulation of the CCNE1 degradation.
Tumors in the CCNE1-amplified group showed reduced
FBXW?7 expression, marked genomic instability, and
poorer outcomes [18, 21, 22], findings that align with
our case, which presented at a high-stage tumor with
lymph node metastasis. Emerging data from endometrial
carcinoma studies suggest that the development of an
undifferentiated phenotype with diffuse neuroendocrine
features may be driven by additional molecular events,
such as CCNE1 dysregulation and FBXW7 mutation.
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This case also highlights the diagnostic challenges
and molecular heterogeneity of diffuse neuroendocrine
differentiation of DDOC. Although the findings expand
upon the known histologic and immunophenotypic
spectrum of this uncommon tumor type, several
limitations warrant acknowledgement. The molecular
testing was performed on bulk tumors and not separately
on the differentiated and undifferentiated components,
limiting our ability to determine component-specific
alterations. In addition, ARID1A and ARIDi1B, core
SWI/SNF complex members frequently altered in
dedifferentiated carcinomas, were not specifically tested
due to resource constraints; evaluation of these markers
shouldbeincludedin future cases. Given their well-studied
roles in the dedifferentiation of endometrial and ovarian
carcinomas, further assessment may have provided
additional insights into the tumor’s pathogenesis [5].

CONCLUSION

In summary, this case describes an uncommon ovarian
high-grade carcinoma characterized by a high-grade
well-differentiated component and morphologically
distinct, diffusely neuroendocrine-rich dedifferentiated
component. The degree of neuroendocrine differentiation
exceeds those typically observed in conventional DDOC.
This observation challenges existing diagnostic criteria
and suggests the potential presence of a MANEC-like
tumor in the ovary. Molecular analysis reveals CCNE1
dysregulation and an FBXW7 mutation, indicating that
tumor progression occurs through alternative pathways
beyond the canonical SWI/SNF-deficient or mismatch
repair (MMR)-deficient mechanisms.
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