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Case Report
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Abstract: Malignant transformation of ovarian mature cystic teratoma (MCT) is rare, with squamous cell carcinoma
(SCC) as the most frequent subtype. Because it usually occurs after menopause, cases in young adults may be
overlooked. A 22-year-old nulligravid woman presented with progressive abdominal distension and acute wors-
ening abdominal pain. Contrast-enhanced abdominopelvic computed tomography showed a huge mixed cystic-
solid mass (22.5 x 14.1 x 27.8 cm) containing fat and calcifications, with a strongly enhancing mural nodule.
Preoperative workup included broad laboratory testing and tumor markers, showing elevated serum squamous
cell carcinoma antigen (SCC-Ag) and CA 19-9. Fertility-sparing comprehensive staging surgery confirmed well-to-
moderately differentiated SCC arising in MCT, staged as International Federation of Gynecology and Obstetrics
stage IA. Immunohistochemistry showed mutant-type p53 overexpression, diffuse epidermal growth factor receptor
expression, and high programmed death-ligand 1 (PD-L1). SCC-Ag declined to 2.396 ng/mL after surgery. Six cycles
of adjuvant paclitaxel liposome (240 mg) plus carboplatin (650 mg) were administered, and the patient remains
clinically well with no evidence of disease to date. This case supports early recognition and timely management of
suspicious MCTs in young adults.
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Introduction Preoperative diagnosis remains challenging.

Symptoms are often nonspecific, and potential-

Ovarian mature cystic teratoma (MCT) is the
most common ovarian germ cell tumor in young
women. It is typically benign and accounts for
10%-20% of ovarian tumors [1]. Malignant
transformation, however, can occur rarely, with
a reported incidence of 0.17%-2% [2]. Squa-
mous cell carcinoma (SCC) is the predominant
histologic type, representing more than 80% of
transformations [3]. Because this event is clas-
sically described in postmenopausal women [4,
5], clinicians may be less alert to the possibility
in younger patients.

ly informative biomarkers such as serum squa-
mous cell carcinoma antigen (SCC-Ag) are not
consistently included in routine testing [6]. Im-
aging may raise suspicion, as enhancement of
solid components is a key radiologic feature
[7], yet definitive confirmation still depends
on postoperative pathology. Importantly, most
published evidence and clinical guidance derive
from older cohorts, leaving limited data to in-
form care in younger patients, including risk
stratification, surgical extent, fertility preserva-
tion, and decisions about adjuvant therapy [8].
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Figure 1. Transabdominal ultrasound demonstrates
a giant abdominopelvic cystic-solid mass with a clear
internal stratification and mild posterior acoustic en-
hancement, favoring a mature cystic teratoma in the
clinical context.

Genomic studies have likewise focused mainly
on older patients, suggesting that MCT-SCC is
usually HPV independent and driven by TP53
alterations [9], but whether these findings apply
to young adults is uncertain.

Here, we report a case of high-to-moderately
differentiated SCC arising in a giant ovarian
MCT in a 22-year-old woman. This case high-
lights a rare presentation in early adulthood
and provides clinically relevant detail on diag-
nosis and management, including fertility-spar-
ing comprehensive staging and postoperative
molecular and immunohistochemical profiling.
Together with a literature review, we aim to
improve recognition of this uncommon entity
and inform future risk-adapted, individualized
strategies for young patients.

Case presentation

A 22-year-old nulligravid woman presented to
the gynecologic emergency department with
progressive abdominal distension for one mon-
th and an acute worsening of upper abdominal
pain for one day. She reported no history of se-
xual activity, had regular menses, and was oth-
erwise healthy, with no personal or significant
family history of malignancy.

Transabdominal ultrasonography revealed a
large cystic-solid abdominopelvic mass with a
small volume of fluid from the abdominal cavity
(Figure 1). Contrast-enhanced abdominopelvic
computed tomography showed a huge mixed
cystic-solid lesion measuring approximately
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22.5 x 14.1 x 27.8 cm with well-defined mar-
gins, containing cranial fat-density areas and
posterior tooth-like calcifications. An irregular
mural nodule along the left posterior wall en-
hanced from ~44 Hounsfield units (HU) pre-
contrast to ~104 HU post-contrast. Adjacent
structures were compressed and displaced,
and a small amount of fluid from the abdominal
cavity was again noted, favoring a mature cystic
teratoma with a suspicious solid component.
Preoperative laboratory evaluation showed mi-
Id neutrophil predominant leukocytosis, with a
white blood cell count (WBC) of 9.79 x 10%/L, a
neutrophil count (NEU) of 7.81 x 10°/L, and a
neutrophil percentage (NEU%) of 79.8%. Inflam-
matory markers were elevated, including high
sensitivity C reactive protein (hs CRP) at 22.05
mg/L and interleukin 6 (IL-6) at 70.99 pg/mL.
Tumor marker testing showed an increased car-
bohydrate antigen 19 9 (CA199) level of 157.8
IU/mL, whereas CA125 at 26.8 IU/mL, human
epididymis protein 4 (HE4) at 28.55 pmol/L,
carcinoembryonic antigen (CEA) at 2.296 ng/
mL, alpha fetoprotein (AFP) at 2.295 IU/mL,
and beta human chorionic gonadotropin (B
hCG) below 0.100 mIU/mL were within the ref-
erence ranges. Given the acute pain escalation
and imaging features suspicious for malignant
transformation, prompt surgical exploration
was undertaken to confirm the diagnosis and
guide management.

Comprehensive surgical staging was perform-
ed in a single session, including left adnexec-
tomy with mass excision, peritoneal washings,
multiple peritoneal biopsies, infracolic omen-
tectomy, left pelvic lymph node sampling, and
para-aortic lymphadenectomy. Intraoperatively,
a giant left ovarian mass measuring approxi-
mately 30 x 25 x 20 cm filled the pelvis and
lower abdomen, with an intact capsule. Ad-
hesions involved the omentum and lateral peri-
toneum, with dense plaque-like attachments to
the anterior and right lateral uterine surfaces
(Figure 2). Approximately 100 mL of pale-yellow
fluid was aspirated from the abdominal cavity.
No macroscopic peritoneal, omental, appendi-
ceal, or intestinal implants were seen, and no
enlarged pelvic or para-aortic nodes were pal-
pated. The procedure concluded with no gross
residual disease. Representative tumor tissue
was snap-frozen in liquid nitrogen and stored
at -80°C for subsequent histologic and ancil-
lary analyses.
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Figure 2. Gross specimen of the resected left ad-
nexal mass. The excised cystic-solid ovarian tumor
is shown after removal, with areas of sebaceous ma-
terial and hair consistent with a mature cystic tera-
toma.

Peritoneal washing cytology was negative for
malignancy, showing only lymphocytes, meso-
thelial cells, and histiocytes. Histopathology
confirmed a mature cystic teratoma with ma-
lighant transformation to well-to moderately di-
fferentiated SCC. The cyst measured approxi-
mately 22.5 cm, and the invasive focus mea-
sured about 9.5 cm, infiltrating the cyst wall
without transmural breach. Hematoxylin-eosin
staining showed a dermoid lining with keratin-
izing stratified squamous epithelium and lami-
nated keratin, immediately adjacent to infil-
trative nests and tongues of atypical squa-
mous cells with keratin pearls and intercellular
bridges in a desmoplastic stroma (Figure 3A).
Immunohistochemistry demonstrated diffuse
p40 nuclear positivity in the invasive compo-
nent (Figure 3B), patchy weak pl16 staining
without block-type expression (Figure 3C), a
Ki-67 index of ~20% accentuated at the inva-
sive front (Figure 3D), and mutant-type p53
overexpression in most tumor cells (Figure 3E).
HER2 was negative (score O) (Figure 3F), EGFR
showed diffuse membranous overexpression
(2+-3+) in ~90% of tumor cells (Figure 3G), and
PD-L1 (22C3) was highly expressed, with a
tumor proportion score of ~80% and a com-
bined positive score of ~82 (Figure 3H). Based
on surgical and pathologic findings, the tu-
mor was staged as International Federation of
Gynecology and Obstetrics stage IA. Given the
rarity of SCC arising in a mature cystic teratoma
and the exceptionally large tumor with an inva-
sive mural component, the patient received six
cycles of adjuvant chemotherapy with paclitax-
el liposome 240 mg plus carboplatin 650 mg
per cycle. The patient remains clinically well on
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surveillance, with no evidence of disease to
date.

Discussion

MCT of the ovary is the most common benign
ovarian tumor in women of reproductive age,
yet its malignant transformation is a rare but
life-threatening complication [10]. Herein, we
report a case of moderately to well-differen-
tiated SCC arising from MCT in a 22-year-old
female, an age significantly younger than the
typical onset age of this disease, which serves
as a clinical alert. The overall incidence of
malignant transformation in MCT is estimated
at 0.17%-2%, with SCC as the dominant sub-
type, accounting for more than 80% of cases
[2]. Most patients are postmenopausal, with a
mean age at diagnosis of 50-60 years [9, 11].
Accordingly, the present 22-year-old patient
represents a marked age outlier, underscoring
that age alone should not exclude the possibil-
ity of malignant transformation. Reported risk
factors include large tumor size, postmeno-
pausal status, elevated tumor markers, and
rapid growth [12, 13]. In this case, the tumor
approached 30 cm, the most compelling clini-
cal risk feature. Kashimura et al. identified
tumor size as one of the parameters most
closely associated with malignant transforma-
tion [D]. Ascites can occasionally accompany
benign MCT, particularly after rupture or peri-
toneal irritation, but fluid from the abdominal
cavity in an unruptured giant MCT should raise
concern. As emphasized by Rim et al., any fea-
ture deviating from the typical benign manifes-
tations requires careful evaluation [14].

Modern imaging is central to preoperative risk
assessment for malignant transformation in
MCT. In this case, computed tomography sho-
wed typical MCT features, including fat density
and tooth-like calcifications, together with a
suspicious enhancing mural nodule, with atten-
uation rising from 44 to 104 HU after contrast.
Magnetic resonance imaging studies similarly
indicate that enhancement of solid compo-
nents is among the most reliable markers for
distinguishing benign from malignant MCT [15],
and dynamic contrast-enhanced patterns may
provide additional discriminatory information
[16]. Regarding biomarkers, SCC-Ag has been
proven to be a highly specific tumor marker for
MCT-SCC, which can be used for preoperative
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Figure 3. Histopathological and immunohistochemical features of SCC aris-
ing in a MCT (original magnification x100). A. H&E staining shows well-to-
moderately differentiated invasive squamous cell carcinoma adjacent to
the benign teratomatous lining. B. p40 immunohistochemistry (IHC) demon-
strates strong nuclear positivity in both the dermoid lining (internal control)
and invasive carcinoma. C. p16 IHC shows patchy, weak staining without
block-type positivity, arguing against HPV involvement. D. Ki-67 IHC reveals
a proliferative index of approximately 20%, accentuated at the invasive front.
E. p53 IHC exhibits a mutant-type pattern of diffuse strong nuclear overex-
pression in the carcinoma. F. HER2 IHC is negative (score 0), showing no
specific membranous staining. G. EGFR IHC shows diffuse, strong (2+ to
3+) membranous expression in the majority of tumor cells. H. PD-L1 IHC
(22C3 assay) demonstrates high expression with a Tumor Proportion Score
of ~80%.

diagnostic suggestion and postoperative fol-
low-up monitoring [17]. Prior reports note that
SCC-Ag often decreases after resection [18]. In
our patient, SCC-Ag was elevated preoperative-

ly and fell to 2.396 ng/mL
after surgery. Together, these
findings support prompt defin-
itive surgery and appropriate
oncologic staging when malig-
nant transformation is suspe-
cted.

For young patients with early-
stage ovarian malignancy, fer-
tility-sparing surgery (FSS) is
an established option. In this
case, comprehensive staging
surgery preserving the uterus
and right adnexa was suc-
cessfully performed. Available
evidence supports the onco-
logic safety of FSS in selected
early-stage ovarian cancers.
On behalf of the European
Society of Gynaecological On-
cology, Morice et al. reported
that FSS can achieve out-
comes comparable to radical
surgery in stage IA malignant
germ cell tumors and selected
epithelial subtypes [19], and
Satoh et al. provided addition-
al support for FSS in early-
stage epithelial ovarian can-
cer [20]. Crucially, FSS re-
quires complete and stan-
dardized staging. Panici et al.
reviewed the role of lymphad-
enectomy in ovarian cancer
and emphasized its impor-
tance for accurate staging,
treatment planning, and prog-
nostic assessment [21]. The
systematic retroperitoneal ly-
mphadenectomy, omentecto-
my, and multi-site peritoneal
biopsies performed in this
case ensured the accuracy of
staging, providing a crucial
basis for avoiding overtreat-
ment or undertreatment in
subsequent management.

Comprehensive immunohisto-
chemistry in this case extends

beyond morphology to outline a molecular pro-
file that may inform tumor biology and potential
therapeutic avenues. Mutant-type p53 overex-
pression together with negative, non-block-type
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pl6 staining supports an HPV-independent
pathway in which TP53 disruption is a central
event [22, 23], consistent with current geno-
mic insights into ovarian SCC. Cooke et al.
reported frequent TP53 alterations and rare
HPV detection in ovarian SCC [24], and more
recent sequencing studies have identified TP53
among the most commonly mutated genes in
MCT-associated SCC [24, 25]. High program-
med death-ligand 1 expression in this case,
with a tumor proportion score of ~80% and a
combined positive score of ~82, suggests im-
mune evasion through the programmed cell
death 1 and programmed death-ligand 1 axis.
Although immune checkpoint blockade in MCT-
derived SCC remains exploratory, evidence of
benefit in recurrent or metastatic cervical can-
cer provides a rationale for future investiga-
tion [26], and further characterization of the
immune microenvironment may identify addi-
tional targets [27]. Additionally, there is a po-
tential targetable EGFR pathway. Diffuse over-
expression of EGFR is an established thera-
peutic target in SCC of the head and neck, lung,
and other sites [28, 29]. A study by Vermorken
et al. established the role of cetuximab (an
anti-EGFR monoclonal antibody) in head and
neck SCC [30]. In gynecologic tumors, EGFR
overexpression has been reported in ovarian
SCC and linked to adverse outcomes [31].
While its role in MCT-derived SCC is not yet
defined, this finding may offer a potential option
if conventional therapies fail. Finally, the Ki-67
index was approximately 20% and was higher
at the invasive front, indicating moderate pro-
liferative activity, which has been associated
with higher teratoma grade in prior studies [32,
33]. Therefore, this multifaceted molecular pro-
filing not only enhances our comprehension of
the oncogenesis in this rare entity but also
unveils a valuable repository of actionable tar-
gets, paving the way for precision medicine in
the management of similar challenging cases
in the future.

For International Federation of Gynecology and
Obstetrics stage IA, well- to moderately differ-
entiated ovarian SCC, observation after com-
plete staging surgery is an accepted option
[34]. In practice, however, risk stratification
within stage IA remains challenging. In this
case, adjuvant chemotherapy was chosen, like-
ly because the exceptionally large tumor bur-
den was considered an atypical high-risk fea-

609

ture. A clinical study has suggested that tumor
size may influence prognosis even in early-
stage ovarian SCC [35]. In the absence of ran-
domized data, treatment decisions are often
informed by experience from other SCCs, where
tumor size and depth of invasion contribute to
risk assessment. Quesada et al. have advocat-
ed molecular signature-based basket trials for
rare gynecologic malignancies to better guide
systemic therapy [36]. Overall outcomes for
MCT-associated SCC remain poor, with report-
ed 5-year survival rates of 15%-52%, largely
due to advanced-stage presentation [37]. By
contrast, prognosis is substantially better when
disease is detected at stage IA through stan-
dardized surgery, and early stage remains the
strongest favorable prognostic factor [2]. Close
surveillance is therefore essential. Prior work
recommends follow-up every 3-6 months dur-
ing the first 2 postoperative years [38], incorpo-
rating clinical assessment, imaging as indicat-
ed, and serum marker monitoring.

Overall, this case delineates the diagnostic and
therapeutic course of SCC arising in an ovarian
MCT in a very young patient. Comprehensive
staging surgery and careful pathologic evalua-
tion enabled accurate diagnosis and staging,
while immunophenotyping suggested an HPV-
independent, TP53-associated pathway with
high programmed death-ligand 1 expression
and diffuse epidermal growth factor receptor
overexpression. Clinically, the case undersc-
ores the need for vigilance when a giant tera-
toma in a young woman shows atypical fea-
tures, reinforces the central role of complete
staging in fertility-sparing management, and
highlights potential avenues for individualized
therapy. Further progress will require sustain-
ed multicenter collaboration to clarify biology
and optimize outcomes in this rare entity.
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