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Article Info Abstract
Hepatoid carcinoma of the ovary is an ultra-rare and highly aggressive epithelial malignancy,
sharing prominent resemblance in both morphology and immunophenotype with hepatocellular

ISSN (Online): 2582-7138 carcinoma. Due to the rarity of the tumour and its histologic overlap with metastatic hepatic
Impact Factor (RSIF): 7.98 tumours and other ovarian neoplasms, HCO is often misdiagnosed, which delays the initiation
Volume: 07 of appropriate treatment, leading to poor clinical outcomes. The goal of this narrative review
Issue: 01 was to summarise the main clinicopathological features, immunohistochemical profile,

molecular alterations, and current approaches to the management of hepatoid ovarian
carcinoma, with an emphasis on key diagnostic pitfalls and emerging therapeutic perspectives.
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patient demographics, clinical presentation, imaging characteristics, histopathology,
immunohistochemical markers, serum biomarkers, molecular findings, treatment strategies, and
clinical outcomes. Less than 50 well-documented cases of HCO have been hitherto reported,
mainly affecting perimenopausal and postmenopausal women. The majority of patients present
with large adnexal masses, strikingly increased serum alpha-fetoprotein levels, and advanced-
stage disease at diagnosis. Histologically, tumours demonstrate hepatoid differentiation,
characterized by the consistent expression of AFP, HepPar-1, glypican-3, and SALLA4. Recent
reports, including those utilizing next-generation sequencing, have revealed recurrent TP53
alterations, as well as additional potentially actionable molecular pathways. Despite multimodal
treatment, recurrence rates are high, and overall survival remains limited. Hepatoid carcinoma
of the ovary requires heightened diagnostic vigilance, standardised immunohistochemical
evaluation, and increased incorporation of molecular profiling in order to improve diagnostic
precision and enable individualised therapeutic strategies in this exceptionally rare malignancy.
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1. Introduction

Hepatoid carcinoma of the ovary represents an extremely rare and very aggressive epithelial ovarian malignancy. It holds a
special place, standing at the crossroads between gynecologic oncology and hepatobiliary pathology ™. It was characterized by
a striking morphologic and immunophenotypic resemblance to hepatocellular carcinoma, which underlies many of its diagnostic
and therapeutic difficulties. While epithelial ovarian cancer remains one of the most common causes of gynecologic cancer-
related mortality worldwide, HCO forms only a minute fraction of these tumours. To date, fewer than 50 well-documented cases
have been reported since its initial description [,
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This extreme rarity, coupled with its unusual histology and
biomarker profile, has precluded prospective studies, leaving
clinicians dependent on scattered case reports and small
series when faced with this entity [,

Large polygonal cells with copious eosinophilic cytoplasm,
arranged in trabecular and sheet-like patterns, resemble
hepatocytes in their production, characteristic of
hepatocellular tumours. Most patients in their seminal report
presented with advanced-stage disease, markedly elevated
serum AFP levels, and aggressive clinical behaviour; for
these reasons, it was proposed that HCO represents a variant
of epithelial ovarian carcinoma with hepatoid differentiation
[, Subsequent reports from diverse geographic regions have
reinforced these observations, demonstrating a predilection
for peri- and postmenopausal women, the frequent absence of
underlying liver disease, and clinicopathological features
supporting  Maullerian  epithelial ~origin  with trans
differentiation rather than derivation from germ cell or
ectopic hepatic tissue I,

Clinically, HCO presents with nonspecific symptoms,
including abdominal pain, distension, or a palpable pelvic
mass, indistinguishable from those of conventional epithelial
ovarian cancers. Imaging typically reveals large unilateral
and, less commonly, bilateral adnexal masses often
accompanied by ascites, and many patients are diagnosed at
FIGO stage Ill or higher 1. A distinctive hallmark is
markedly elevated serum AFP, sometimes reaching
extraordinarily high levels, often accompanied by increased
CA-125 and, in selected cases, HE4. However, AFP may be
normal in a subset of patients, and both AFP elevation and
hepatoid morphology can also be encountered in metastatic
HCC and other hepatoid adenocarcinomas, complicating
attribution of the primary site ["1,

Histopathologically, HCO typically consists of sheets, nests,
and trabeculae of large polygonal cells with abundant
granular eosinophilic cytoplasm, centrally located nuclei, and
prominent nucleoli, often associated with sinusoid-like
vasculature and hyaline globules. In many instances, hepatoid
areas coexist with conventional epithelial patterns such as
serous, mucinous, endometrioid, or poorly differentiated
carcinoma, supporting the concept of hepatoid
transdifferentiation within a Millerian neoplasm [€],
Immunohistochemically, most tumours express AFP,
HepPar-1, and glypican-3, with frequent positivity for
SALL4 and broad-spectrum cytokeratins. In contrast,
markers of germ cell and sex cord-stromal tumours are
typically negative. SALL4 expression has emerged as a
potentially useful discriminator between primary HCO and
metastatic HCC, although current evidence is limited by
small case numbers 1,

Accurate diagnosis requires cautious clinicoradiologic and
pathologic correlation to rule out metastatic disease,
particularly in patients with chronic liver pathology or
radiologic suspicion of hepatic lesions 9. The primary
differential diagnoses include yolk sac tumours, steroid cell
tumours, clear cell carcinoma, and endometrioid carcinoma
with eosinophilic cytoplasm or expression of AFP, all of
which require targeted immunohistochemical panels.
However, despite these many challenges, there is no single
standardized diagnostic algorithm for suspected HCO, and
current practice is based on expert opinion derived from the
narrative literature [*11,

Recent advances in molecular profiling have begun to clarify
the genetic landscape of HCO. Next-generation sequencing
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has identified recurrent TP53 alterations and abnormalities
involving cell-cycle regulation, PI3K—-AKT signalling, and
genomic instability, aligning HCO molecularly with high-
grade epithelial ovarian carcinomas rather than
hepatocellular carcinoma 2. These findings both support
current treatment paradigms but also highlight the potential
role of targeted therapies in selected patients. However, most
molecular data remain sparse and primarily confined to case
reports, without dedicated clinical trials assessing targeted or
immunotherapeutic  approaches.  Therapeutically, the
cornerstone of management remains optimal cytoreductive
surgery followed by platinum-based chemotherapy 31,
Although some patients may achieve biochemical and
radiologic remission, recurrence is common, with overall
survival poor compared with conventional epithelial ovarian
cancers. Antiangiogenic agents and molecularly guided,
individualized regimens have been described in several
emerging reports, with anecdotal evidence of durable disease
control, underscoring the need for a consolidated evaluation
of available data 4. Given the fragmented nature of the
existing literature, with most contributions in the form of
single-case reports and small series published in a wide range
of journals, an integrated synthesis of clinicopathological,
immunohistochemical, molecular, and therapeutic insights is
indeed highly anticipated.

This narrative review presents a comprehensive overview
with a clinical orientation of hepatoid carcinoma of the ovary,
highlighting diagnosis-related issues, the evolving molecular
understanding, and practical management strategies pertinent
to contemporary gynecologic oncology practice.

Review of literature

Hepatoid carcinoma of the ovary was described by Ishikura
and Scully in 1987 as a primary epithelial malignancy of the
ovary, characterized by cells that closely resemble
hepatocytes and contain alpha-fetoprotein. Their initial series
highlighted advanced stage presentation, strikingly high
elevations of AFP, aggressive clinical behaviour, and
uniformly poor survival despite typical therapy 3. Nearly
thirty years later, Randolph et al. (2015) reviewed 31
previously reported cases and an additional patient to
establish the early clinicopathologic spectrum of HCO. They
showed the predominance among perimenopausal and
postmenopausal women, frequent elevation of tumour
markers AFP and CA-125, common presentation as FIGO
stage Il disease, and heterogeneous outcomes following
cytoreductive surgery and platinum-based chemotherapy 161,
Subsequent case reports reinforced its aggressive nature:
Choi et al. (2020) documented extreme AFP elevation with
an initial response to paclitaxel-carboplatin, followed by
rapid biochemical and radiologic relapse, suggesting intrinsic
chemoresistance M1, In 2022, Li and Wu reported bilateral
HCO with extensive immunohistochemical characterization,
including positivity for AFP, SALL4, and p53, and proposed
SALL4 as a valuable marker to distinguish primary HCO
from metastatic hepatocellular carcinoma. Their literature
synthesis suggested a median overall survival of
approximately two years 8, More recently, in 2025, Zuo et
al. integrated data from 47 published cases and demonstrated
TP53-related alterations through next-generation sequencing,
emphasising the growing role of molecular profiling in
individualised management [*°1, Similarly, in 2025, Zhang et
al. (2025) further developed this paradigm by reporting on a
genomically characterized HCO with mixed mucinous
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components, which targeted therapeutic strategies reflected a
shift toward precision oncology in this ultra-rare malignancy
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[20] as shown in Table 1.

Table 1: Key Published Reports on Hepatoid Carcinoma of the Ovary: Clinicopathological and Molecular Evolution [15-20],

Author

(Year) Major Contribution

Focus Area

Key Limitations

Impact / Future
Direction

Ishikura & |First description of primary ovarian hepatoid
Scully (1987) | carcinoma with AFP-producing hepatocyte-
(1] like cells and aggressive behaviour

Clinicopathology,
differential diagnosis

Small series; no
molecular data; limited
followup

Foundation for disease
recognition and
diagnostic criteria

Review of 31 cases defining typical age,
al:\l’a?zdgllg?[fet] stage 111 predominance, AFP/CA-125
) elevation, and variable survival

Clinical features, treatment

outcomes

Retrospective,
heterogeneous reports;
no genomics

Need for standardized
reporting and registries

Demonstrated extreme AFP elevation with

discussion.

Choi et al. earlv relanse after initial chemothera Clinical course, Single case; no Exploration of alternative
(2020) 171 y refap response Py chemoresistance molecular testing systemic therapies
Li & Wu Bilateral HCO with AFP, SALL4, and p53 Immunohistochemistry, . Validation of SALL4 and
[18] e . T : : Small numbers; no NGS : ;
(2022) positivity; median survival =2 years survival analysis molecular integration
Zuo et al. Integrated 47 cases; NGS revealed TP53- |Genomic profiling, precision| Single genomically Molecularly gqlded
19] . H therapy and multicentre
(2025) related alterations oncology profiled case studies
Zhang et al. G@Eﬁﬂ,ﬁ;'gﬂﬁ?ﬁ?gﬁg gsgtxttuergxecj Histologic heterogeneity, [Short followup; isolated ovi d;?:\ﬂ;zzienﬁec::fision
(2025) 29 P g Py targeted treatment case P

pathways

Materials and Methods

Data Collection

A search of narrative literature was conducted using major
biomedical databases, including PubMed and Google
Scholar, as well as the websites of selected journals. Search
terms included "hepatoid carcinoma of the ovary", "hepatoid
ovarian carcinoma”, "alpha-fetoprotein”, and "hepatoid
differentiation™. Publications from 1987, when the entity was
first described, were reviewed up to the most recent available
literature. References of related articles were also screened
manually to identify other reports.

Selection Criteria

Eligible studies included published human case reports and
case series that described primary hepatoid carcinoma of the
ovary with sufficient clinical and pathological details.
Avrticles needed to provide information on at least one of the
following: patient demographics, clinical presentation,
tumour characteristics, management, or outcomes.

Inclusion and Exclusion

All reports fulfilling the above requirements were included,
including cases summarised within review articles when
extractable data were available. Exclusions included non-
ovarian hepatoid tumours, metastatic hepatocellular
carcinoma to the ovary, other ovarian neoplasms producing
AFP, studies performed on animals, non-English publications
with unavailable data, and abstracts with unavailable
complete clinical or pathological information.

Data extraction and synthesis

Data were manually extracted into structured tables that
captured clinical features, serum markers, tumour laterality
and stage, histopathology, immunohistochemistry, molecular
findings (when available), treatment approaches, and
followup. Results are synthesised qualitatively by a narrative
approach that emphasises the identification of recurring
patterns, diagnostic challenges, therapeutic strategies, and
emerging molecular themes without statistical pooling.

Limitations

This review is bound by the rarity of the disease, reliance on
retrospective case-based literature, heterogeneous reporting,
and incomplete molecular data in earlier publications. Thus,
this restricts definite prognostic and treatment conclusions.

Result

Burden of Cases Globally and Temporal Trends

The published literature on hepatoid carcinoma of the ovary
documents only a very few well-characterized cases
worldwide, underlining its ultra-rarity as an ovarian
malignancy 2. Early reports from the late 1980s to the early
2000s have primarily appeared in pathology and general
oncology journals from Asia, North America, and Europe,
emphasizing morphologic definition, significant elevation of
alpha-fetoprotein, and outcomes following conventional
platinum-based chemotherapy, with most patients presenting
at an advanced stage. In this period, this tumour was
established as biologically aggressive, predominantly
affecting peri- and postmenopausal women, though its
molecular basis remains, by and large, unexplored 221,
Whereas these early reports were largely anecdotal, both the
frequency and depth of published reports increased from the
mid-2010s onward. More recent case reports and small series,
frequently published in gynecologic oncology and open-
access clinical journals, have provided more systematic
documentation of demographics, staging, biomarker profiles,
treatment strategies, and outcomes 2. These have been
complemented by the inclusion of extended
immunohistochemical panels, next-generation sequencing,
and extended followup to shift from purely descriptive
pathology toward molecularly informed characterization.
Contemporary cases have been reported throughout East
Asia, Europe, and North America. Given this distribution,
improved awareness and diagnostic capability, rather than an
actual increase in incidence, are responsible for the apparent
rise in reported cases. These shifting temporal and geographic
trends underscore a need for multi-institutional registries and
collaborative rare-tumour networks to advance the
understanding and management of HCO further (4],
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Clinicopathological Spectrum and Atypical Presentations
Most reported cases of HCO have shown a relatively
consistent clinicopathological profile. The majority of
patients are peri- or postmenopausal and usually present with
rapidly progressive abdominal distension, pelvic pain, or a
palpable adnexal mass, often associated with ascites and
highly elevated serum alpha-fetoprotein °, Tumours are
commonly large and unilateral at presentation, and a majority
are staged as FIGO stage Ill, which reflects aggressive
biology and delayed clinical recognition. Histologically,
HCO is composed of sheets and trabeculae of polygonal cells
containing abundant eosinophilic cytoplasm, sinusoid-like
vasculature, and hyaline globules that closely recapitulate
hepatocellular carcinoma %61, The increasing recognition of
bilateral disease and coexisting epithelial components, such
as mucinous or serous carcinoma, supports a surface
epithelial origin with hepatoid transdifferentiation rather than

www.allmultidisciplinaryjournal.com

germ cell derivation or metastatic hepatocellular carcinoma
[27]

Beyond this typical presentation, several atypical patterns
expand the recognized spectrum of HCO. Cases with normal
or only mildly elevated AFP, despite classic hepatoid
morphology, are indicative of the limitations of relying solely
on serum biomarkers for diagnosis. Bilateral tumours, mixed
or poorly differentiated histology, and presentations in
relatively younger patients further challenge traditional
assumptions regarding age and morphology %81, In particular,
occasional reports of long-term survival following optimal
cytoreductive surgery and tailored systemic therapy suggest
that early recognition of atypical features, combined with
precise histopathological and molecular evaluation, may
facilitate improved risk stratification and more individualised
management in selected patients ?*1 as shown in Table 2.

Table 2: Clinicopathological Characteristics of Reported Hepatoid Carcinoma of the Ovary Cases 2529,

Author et al. Age (years) Tumour laterality Z,:;g Serum AFP level*
Yigit et al. (2006) [2°] 63 Right ovary (unilateral) 1A 454 ng/mL
. Unilateral or bilateral (multiple 23-329,732 ng/mL (range across
[26] a _

Wang et al. (2013) 42-73 (series) patterns) I-11c cases)

Cascales-Cam[:2)705 et al. (2013) 78 Left ovary Wl_th p_erltoneal nc 329,732 ng/mL
27 dissemination
Randolph et al. (2015) [28] 73 (index case) Left ovary (unilateral) 1iC 2,396 ng/mL (post-operative)
Choi et al. (2020) [29 45 Left ovary (unilateral) IC 83,164.6 ng/mL

Immunohistochemical signature and emerging markets
for diagnosis

Because it can demonstrate hepatocellular differentiation
within an ovarian epithelial neoplasm,
immunohistochemistry plays a key role in establishing the
diagnosis of hepatoid carcinoma of the ovary 9. Most
tumours are positive for alpha-fetoprotein, HepPar-1,
glypican-3, and broad-spectrum cytokeratins, closely
mimicking the immunophenotype of HCC while maintaining
epithelial features Y. The co-expression of markers such as
CA-125 and aberrant p53 further supports a Mullerian
epithelial origin and helps distinguish this entity from germ
cell tumours and metastatic hepatic lesions. In practice, the
combination of hepatoid morphology with strong expression
of hepatocellular markers in an ovarian mass, after excluding

a primary hepatic or gastrointestinal malignancy, strongly
favours this diagnosis 21,

Most reported cases of HCO have shown a relatively
consistent clinicopathological profile. The majority of
patients are peri- or postmenopausal and usually present with
rapidly progressive abdominal distension, pelvic pain, or a
palpable adnexal mass, often associated with ascites and
highly elevated serum alpha-fetoprotein B, Tumours are
commonly large and unilateral at presentation, and a majority
are staged as FIGO stage Ill, which reflects aggressive
biology and delayed clinical recognition. Histologically,
HCO is composed of sheets and trabeculae of polygonal cells
containing abundant eosinophilic cytoplasm, sinusoid-like
vasculature, and hyaline globules that closely recapitulate
hepatocellular carcinoma 34 as shown in Table 3.

Table 3: Key Immunohistochemical and Molecular Features Informing Hepatoid Carcinoma of the Ovary (Comparative Evidence) [3-34,

SALL4-

Author et al. Tumour/site Salient IHC features  [Molecular/genomic notes Diagnostic relevance to HCO
Liu & Zhao et al. d Hepatc_nd AFP+, HepPar-1+, Hepatoid differentiation | Supports use of AFP, HepPar-1, GPC3,
(2025) [0 adenocarcinoma, glypican-3+, SALL4+ mechanisms SALLA4 panel in HCO with site correlation
uterine cervix
YST: SALLA+, CK19+, Distinguishes HCO from germ-cell
Al-Obaidy et al. | Hepatoid germ-cell & CDX2+; HCC/HT: Comparative IHC tumours and metastatic HCC: SALL4 and
(2021) 31 hepatic tumours arginase-1+, HepPar-1+, profiles; no NGS ;

arginase-1 are key discriminators.

Wojnarowicz et | High-grade serous | Aberrant p53 expression;

TP53 mutations common

Provides a genomic benchmark supporting

al. (2012) 32 ovarian carcinoma epithelial markers TP53-driven Miillerian origin of HCO
Kiharaetal. | Undifferentiated |Variable GPC3 and SALL4;| SWI/SNF and MMR Ggé%?ggrl‘fig'agzi?szc p;}';i'g .
(2024) 31 lendometrial carcinoma| loss of epithelial markers | alterations are frequent | . . : P ty
insufficient without hepatoid morphology
Iwaya et al. Gastric hepatoid AFP+, SALL4+, arginase- | Embryologic hepatoid immur(ljc?nr]:gnrgf C%r_ear;e?:;g:_jl ma
(2020) B34 carcinoma 1+, HepPar-1+ differentiation P YPE, arg Y

indicate true hepatic differentiation.
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Genomic Profiling and Targetable Pathways

The genomic characterisation of hepatoid carcinoma of the
ovary has long been limited; however, the recent application
of next-generation sequencing has begun to clarify its
molecular underpinnings. Available data indicate that the
genomic profile of this tumour more resembles high-grade
Miillerian epithelial ovarian carcinomas than hepatocellular
carcinoma %, Recurrent TP53 alterations are commonly
identified, along with microsatellite stability and a generally
low tumour mutational burden, suggesting that mismatch-
repair deficiency and hypermutated phenotypes are
uncommon. These findings support the concept that hepatoid
carcinoma of the ovary represents an epithelial ovarian
malignancy with hepatoid trans differentiation rather than a
metastatic hepatic tumour 1. Beyond TP53 alterations, other
pathways related to PI3K-AKT signalling, cell-cycle
regulation, and growth factor signalling have been described,
which indicate possible biological heterogeneity and
therapeutic relevance. Although clinical evidence to date is
limited to single-case reports, molecular findings have
favourably prompted consideration of targeted approaches,
including antiangiogenic strategies and pathway-directed
therapies used in other solid tumours B7. These approaches
are currently exploratory, but they again reflect a move
towards precision oncology for this ultra-rare entity. In
summary, the emerging genomic data provide a framework
for enhanced biological understanding, suggesting that
comprehensive molecular profiling, where feasible, should
be considered for underpinning individualized treatment
planning and biomarker-driven research [3¢l,

Treatment Strategies and Outcome Pattern

Thus far, treatment of hepatoid carcinoma of the ovary has
adhered mainly to principles applied to epithelial ovarian
cancer, with maximal cytoreductive surgery followed by
platinum-based chemotherapy, most commonly paclitaxel
and carboplatin. Optimal debulking, when achieved, is often
associated with rapid post-operative declines in serum alpha-
fetoprotein and CA-125 levels and occasional complete
radiological responses 3%, Despite these initial benefits,
many patients experience early biochemical and radiological
relapse, frequently within months to a few years, reflecting
the aggressive biology of the tumour and a tendency towards
relative chemoresistance compared with conventional
ovarian carcinoma subtypes (4%,

More recent reports describe individualized therapeutic
approaches, including the addition of antiangiogenic agents
and consideration of targeted therapies guided by molecular
profiling. In selected cases, incorporation of agents such as
bevacizumab has been associated with prolonged disease
control or delayed recurrence, suggesting a potential role for
angiogenesis-directed strategies 4. However, evidence for
these approaches remains limited to isolated case experiences
with short and variable followup. The absence of
standardised treatment protocols, heterogeneous use of AFP
monitoring, and a lack of prospective studies preclude
definitive conclusions regarding the optimal management 421,
Overall, current outcome patterns emphasize the importance
of early, aggressive surgery, close biomarker surveillance,
and collaboration through rare-tumour registries in
supporting biomarker-driven trials for refining both
prognostic and therapeutic strategies in this uncommon
malignancy 31,
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Proposed Diagnostic and Therapeutic Algorithms

A significant deficiency in the current literature relates to the
lack of uniform diagnostic and management algorithms for
hepatoid carcinoma of the ovary. Based on the cumulative
clinicopathological, immunohistochemical, and evolving
molecular evidence, a practical diagnostic strategy can be
forwarded ™. Clinical suspicion should be raised in
individuals presenting with an adnexal mass and significantly
raised alpha-fetoprotein levels. The initial workup should

include targeted imaging to exclude hepatic or
gastrointestinal primary tumours, followed by a thorough
histopathological ~ examination ~ U, A limited

immunohistochemical panel that includes AFP, HepPar-1,
glypican-3, SALL4, CA-125, and selected germ cell markers
is necessary for confirming hepatoid differentiation and
supporting a primary ovarian origin. To the extent possible,
genomic profiling at diagnosis can provide further
classification based on the identification of TP53 alterations
and other pathway-level alterations, thereby reinforcing the
notion that a hepatoid variant of epithelial ovarian carcinoma
is present rather than metastatic disease 61,

Based on the currently available evidence, management in
line with protocols for epithelial ovarian cancer, but
considering the particular biology of the tumour, is favoured
therapeutically. The cornerstone remains maximal
cytoreductive surgery, with an attempt to leave no gross
residual disease, together with platinum-based chemotherapy
471 Serial measurement of AFP serves as a sensitive monitor
for treatment response and early relapse. For residual,
recurrent, or refractory disease, stepwise escalation
incorporating antiangiogenic agents or molecularly guided
targeted therapies is a consideration. Embedding these
structured approaches into proposed algorithms and
promoting participation in rare tumour registries or precision
oncology programs holds promise to facilitate evidence
generation and may inform more consistent, data-driven care
for this ultra-rare malignancy (81,

Discussion

Hepatoid carcinoma of the ovary is an extremely rare
epithelial malignancy that presents diagnostic and therapeutic
challenges due to its low prevalence. The literature, since its
original description in 1987, has identified that HCO mainly
affects peri- and postmenopausal women, presenting with
large adnexal masses and remarkably increased serum alpha-
fetoprotein levels 1. However, a more detailed analysis
reveals crucial clinicopathological, immunohistochemical,
and molecular subtleties that directly influence diagnosis and
management. Comparisons with other hepatoid and
Mdillerian tumours put it in perspective with respect to

behaviour, differential diagnosis, and therapeutic strategies
[50]

Clinicopathological Behaviour  and
Implications

Clinically, HCO usually presents with unilateral ovarian
tumours larger than 10 cm, sometimes associated with
ascites, peritoneal dissemination, or bilateral involvement.
Despite most cases presenting at an advanced FIGO stage I,
earlier-stage disease (IA-IC) is often found in cases of
incidental tumour detection. Very high serum AFP levels,
ranging from several thousand to hundreds of thousands
ng/mL, are typical; however, normal or only mildly increased

Prognostic
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AFP levels do not rule out HCO B, Early biochemical
relapse and spread to the peritoneum, sometimes with liver
metastases, reflect the aggressiveness of the disease,
contributing to a median reported survival of about two years.
However, the results are heterogeneous. Optimal
cytoreduction followed by platinum-taxane chemotherapy
may result in durable remissions in patients, with the most
significant benefit in early-stage disease or minimal residual
tumour. There is emerging evidence that the addition of
antiangiogenic agents or molecularly informed regimens can
extend time to progression, although such information is
anecdotal 57,

Differential Diagnosis & Diagnostic Challenges

Accurate and timely diagnosis of HCO remains one of the
biggest challenges due to overlapping morphologic and
immunophenotypic features with other neoplasms. Usually,
it histologically consists of sheets, nests, and trabeculae of
large polygonal cells with abundant eosinophilic cytoplasm,
sinusoid-like vasculature, and hyaline globules. Such a
pattern closely mimics both HCC and HYST B3,
Misdiagnosis as ovarian metastasis of HCC may therefore
occur in patients with chronic liver disease or hepatic imaging
abnormalities, with resultant significant therapeutic and
prognostic implications. Similarly, one should consider
HYST and other germ cell tumours in a differential diagnosis,
especially in younger women or cases showing strong
positivity for SALL4 54,

A stepwise diagnostic approach is imperative. Clinico-
radiologic exclusion of hepatic or gastrointestinal primaries
should precede immunohistochemical evaluation. Core
markers that confirm hepatoid differentiation include AFP,
HepPar-1, glypican-3, and, where available, arginase-1,
complemented by broad cytokeratins and epithelial markers
1551, SALL4 is notably informative, as it is strongly expressed
in the majority of HCOs and HYSTs, but is negative in the
majority of HCCs and hepatoid teratomas, thus helping to
distinguish primary ovarian hepatoid lesions from metastatic
hepatic or germ-cell neoplasms. Such comparative studies of
undifferentiated endometrial carcinoma emphasise that both
SALL4 and glypican-3 may be expressed in non-hepatoid
Millerian tumours and highlight the need for morphology
and clinical context in interpretation 5],

Based on these data, a minimal IHC panel for suspected HCO
would include AFP, HepPar 1, glypican 3, SALL4, CA 125,
p53, and selected germ cell markers. This allows
differentiation from HYST (SALL4+, CK19+, arginase 1-),
metastatic HCC (arginase 1+, SALL4—, HepPar 1+),
undifferentiated endometrial carcinoma (GPC3/SALL4
variably positive, lacking hepatoid architecture), and cervical
or gastric hepatoid adenocarcinomas, which share marker
profiles but differ anatomically and pathogenetically (571,

Molecular Context and Pathogenesis

Although limited, molecular evidence is increasingly
suggesting that HCO is a hepatoid variant of Mdllerian
carcinoma rather than a distinct hepatic lineage. High-grade
serous ovarian carcinomas, which have TP53 mutations in
more than 90% of cases and display characteristic
chromosomal gains and losses, provide a genomic
benchmark B8, Profiling of HCO reveals TP53-related
alterations, microsatellite stability, and a low tumour
mutational burden, aligning HCO closely with high-grade
Miillerian tumours rather than HCC [,
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Comparative  studies among extrahepatic  hepatoid
adenocarcinomas, including those in the cervical and gastric
regions, have suggested that AFP production and hepatoid
morphology can be acquired in various tissues, many of
which share overlapping immunophenotypes but have
different pathogenetic mechanisms 9. Thus, cervical
hepatoid adenocarcinoma expresses AFP, HepPar 1, glypican
3, and SALL4, often with accompanying SWI/SNF and
MMR aberrations. In contrast, gastric hepatoid cancers
combine AFP and SALL4 with arginase 1 and expression of
intestinal/pancreatic transcription factors. Such findings
suggest that hepatoid differentiation represents a plastic
endpoint that can be reached via different genetic and
epigenetic pathways 61,

In HCO, the combination of TP53-driven background,
frequent CA 125 expression, and the occasional presence of
coexisting epithelial components supports a Miillerian origin
with hepatoid transdifferentiation. The lack of consistent
germ-cell or hepatic progenitor signatures argues against a
primary germ-cell or hepatic lineage. The remaining key
research frontier is the identification of the molecular
switches that drive this transdifferentiation, including lineage
plasticity programs, oncofetal pathways (such as GPC3 and
AFP), or microenvironmentally driven influences 2,

Therapeutic Considerations and Future Directions
Current management of HCO follows that of epithelial
ovarian cancer, with complete cytoreductive surgery
followed by platinum-based chemotherapy. Monitoring of
serum AFP is an important adjunct for assessing treatment
response and early relapse, complementing imaging studies
1631, Antiangiogenic agents and, selectively, molecularly
informed therapies can be beneficial in recurrent or refractory
disease, although these approaches remain anecdotal and
unstandardized. Genomic parallels with TP53-mutated
Mullerian carcinomas rationalise the enrollment of patients in
rare-tumour sub-studies within precision oncology trials,
particularly those targeting PI3K pathways, angiogenesis, or
the DNA damage response 54, Finally, comparative IHC data
from cervical, endometrial, gastric, and germ-cell hepatoid
tumours underscore the need for central pathology review
and standardised marker panels for adequate classification
prior to trial enrollment.

Limitations of the current evidence must be emphasised:
most data derive from single-case reports or small series,
often reported heterogeneously, with limited followup and
scarce molecular characterisation. Despite these constraints,
the evolution from morphological description to integrated
immunophenotypic and genomic characterisation over the
last four decades sets a cornerstone for multi-centre registries
and standardised data collection, ideally within international
rare-tumour networks.

Conclusion

Emerging from this narrative synthesis, hepatoid carcinoma
of the ovary is an ultra-rare but increasingly well-defined
epithelial malignancy characterised by large adnexal masses,
frequent advanced-stage presentation, and striking elevations
of serum alpha-fetoprotein. The latter tumours closely mimic
hepatocellular carcinoma histologically, but their consistent
association with Maullerian epithelial markers, their
occasional admixture with conventional ovarian carcinoma
components, and TP53-dominated genomic background
support the concept of a hepatoid variant of Miillerian
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carcinoma rather than a true hepatic or germ cell neoplasm.
Diagnostic accuracy relies on integrating clinical context,
imaging to exclude extra ovarian primaries, and a focused
immunohistochemical panel including AFP, HepPar 1,
glypican 3, SALL4, CA 125, and selected germ cell and
lineage markers, with the proviso that GPC3 and SALL4 are
not entirely specific and must be interpreted in conjunction
with morphology. Therapeutically, management should
presently follow protocols for epithelial ovarian cancer,
including maximal cytoreductive surgery with platinum-
based chemotherapy, augmented by AFP-guided surveillance
and, where available, molecular profiling, to identify
candidates for antiangiogenic or targeted therapies. Future
multicenter registries and biomarker-driven trials are
necessary to refine prognostic stratification and develop
evidence-based precision treatment pathways for this rare but
clinically significant ovarian tumour.

Key takeaways

Hepatoid carcinoma of the ovary is an ultra-rare, aggressive
Miullerian  tumour that morphologically  simulates
hepatocellular carcinoma but most often presents as large,
AFP-secreting ovarian masses in perimenopausal or
postmenopausal women. Accurate diagnosis requires
integration of imaging findings with a focused
immunohistochemical panel including AFP, HepPar 1,
glypican 3, SALL4, and CA 125, with meticulous exclusion
of metastatic HCC, hepatoid yolk sac tumour, and
undifferentiated endometrial carcinoma. Cytoreductive
surgery, combined with platinum-based chemotherapy,
remains the standard of care, while emerging TP53-based
genomic data provide the basis for future precision oncology
approaches.
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