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Abstract: Ovarian mature cystic teratoma (MCT), the most common ovarian tumor, undergoes malignant transformation only in
a small proportion of cases, most frequently into squamous cell carcinoma. However, malignant transformation into squamous cell
carcinoma associated with human papillomavirus (HPV) infection is exceptionally rare. Here, we reported a 43-year-old premeno-
pausal woman who presented with an abdominal mass. CT examination suggested an ovarian MCT, and then the patient underwent
surgical resection. Histopathological analysis confirmed a diagnosis of MCT-derived keratinizing squamous cell carcinoma, with HPV
types 16 and 59 infections being detected through preoperative cervical cancer screening. According to the 2014 FIGO staging system,
the patient was diagnosed as stage IC. The surgery was successful, and adjuvant chemotherapy with the BEP regimen was planned.
Notably, malignant transformation of MCT is uncommon, and HPV-related squamous cell carcinoma arising from an ovarian teratoma
is scarcely documented. This case highlights the importance of considering malignant transformation in clinical practice, particularly
through early assessment based on patient age, tumor size, and tumor marker levels, to ensure timely diagnosis and intervention.
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Introduction

Ovarian mature cystic teratomas (MCTs) are widely known as germ cell-derived neoplasms capable of multilineage
differentiation.' Although generally benign, these tumors exhibit malignant transformation in approximately 1-2% of
instances, most frequently into squamous cell carcinoma (SCC), which accounts for approximately 80% of all malignant
transformations, then followed by adenocarcinoma.” Usually, MCTs are readily identifiable by conventional imaging
modalities such as ultrasonography, CT, or MRI. Nevertheless, the preoperative detection of malignant change still
remains difficult due to the frequent absence of specific clinical indicators.

Regrettably, a significant proportion of cases are identified at an advanced disease stage, which is associated with less
favorable outcomes compared to earlier detection. Definitive diagnosis relies on postoperative histopathological and
immunohistochemical evaluation, without universally established treatment protocol. However, early-stage malignant
transformation might be accompanied by clinically silent, mild abdominal pain, distension, and a palpable mass.
According to aggregated case literature previously, the mean age at diagnosis for malignant transformation is approxi-
mately 51.3 years.’

Therefore, postmenopausal women diagnosed with teratomas warrant heightened vigilance for potential malignant
transformation. The oncogenic role of high-risk human papillomavirus (HR-HPV), particularly genotypes 16 and 18, is
well-established in the pathogenesis of squamous cell carcinomas at various anatomical sites.* Recent evidence suggests
that HPV may reach ovarian tissues through an ascending route via the reproductive tract, potentially acting upon the
squamous epithelial components present in MCT ectodermal elements. Herein, we present a case documenting human
papillomavirus infection-related ovarian MCT squamous cell carcinoma malignant transformation.
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Literature Search Methodology

A comprehensive literature search was conducted using PubMed, Web of Science, Embase, and Google Scholar
databases from inception to April 2025. The search terms included: (“mature cystic teratoma” OR “dermoid cyst” OR
“ovarian teratoma”) AND (“squamous cell carcinoma” OR “malignant transformation””) AND (“human papillomavirus”
OR “HPV”). Inclusion criteria were: (1) cases of squamous cell carcinoma arising from ovarian MCT with HPV
detection; (2) English or Chinese language; (3) full-text availability. Exclusion criteria were: (1) reviews without original
case data; (2) cases without HPV analysis; (3) duplicate publications. The initial search identified 156 articles; after
screening and applying criteria, 12 relevant cases were included in this review.

Case Presentation

In May 2025, a 43-year-old premenopausal woman was evaluated in gynecology for a 15-day history of hypogastric pain.
Her review of systems was unremarkable for vaginal bleeding, gastrointestinal or urinary symptoms, anorexia, or weight
loss. Pelvic examination revealed cervical atrophy and a large, well-defined but relatively fixed pelvic mass, which was
tender with rebound tenderness on palpation.

The levels of serum tumor marker were briefly described as below: CA125 36.1 U/mL (normal range <35.0), CEA
21.78 ng/mL (normal range 0-6), SCCA 66.9 ng/mL (normal range 0-2.5), CA199 969 IU/mL (normal range 0-28).
Abdominal ultrasound revealed a heterogeneous mass measuring 17.5x24x11 cm with multiple cystic components in the
pelvic cavity (Figure 1A). Abdominal and pelvic contrast-enhanced CT confirmed a 17x8 cm mass showing contrast
uptake and ascites, along with multiple round intraperitoneal fatty density lesions (Figure 1B).

Preoperative cervical cancer screening showed HPV 16 and 59 positive, TCT revealed HSIL, and cervical biopsy
showed CIN III. The patient first underwent cervical LEEP procedure, with pathology showing high-grade squamous
intraepithelial lesion with extensive glandular involvement and positive margins (Figure 2A). Subsequently, cervical cold
knife conization was performed, with postoperative pathology showing CIN 2 and negative margins (Figure 2B). HPV
typing in this case was based on preoperative cervical cancer screening results; HPV DNA testing was not performed on
the ovarian tumor tissue.

Following diagnosis of ovarian teratoma, surgical treatment was implemented. Then, the intraoperative exploration of
the peritoneal cavity revealed a moderate amount of peritoneal fluid and numerous hair structures. A right-ovary
generated mass, approximately 17x18 cm in size, was visible with surface rupture. The cyst contained multiple well-
defined fatty lesions and matted hair with smooth surface. Multiple enlarged bilateral pelvic lymph nodes and para-aortic
lymph nodes in a beaded pattern were observed.

Figure | Imaging examination results. (A) Transvaginal ultrasound examination: abdominopelvic heterogeneous mass measuring 17.5%24x11 cm with multiple cystic
components; (B) Enhanced abdominal CT examination: irregular low-density pelvic lesion with visible fat-fluid levels and contrast enhancement.
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Figure 2 Histopathological examination results. (A) Cervical cone biopsy tissue: high-grade squamous intraepithelial lesion (HSIL, CIN 3), arrows indicate high-grade
squamous intraepithelial lesion; (B) Cervical cold knife conization tissue: high-grade squamous intraepithelial lesion (CIN 2), arrows indicate high-grade squamous
intraepithelial lesion; (C and D) Ovarian cystic teratoma: keratinizing squamous cell carcinoma (10x and 40x), arrows indicate keratin pearl formation. HPV types 16
and 59 were identified through preoperative cervical screening; direct HPV testing on ovarian tumor tissue was not performed.

Intraoperative frozen section examination showed cystic teratoma with epithelial atypia and mitotic figures. Based on
the postoperative histopathological findings (Figure 2C and D), surgery revealed malignant transformation within mature
cystic teratoma. The gross appearance of the resected ovarian mass is shown in Figure 3A and B, demonstrating an
irregular cystic-solid mass approximately 17 cm in diameter with surface rupture and areas of hemorrhage. The patient
subsequently underwent a comprehensive surgical staging procedure, including total abdominal hysterectomy, bilateral
salpingo-oophorectomy, omentectomy, and pelvic/para-aortic lymphadenectomy. Histopathological assessment of the
resected uterus, omentum, and lymph nodes confirmed the absence of malignant involvement.

The operation was successful, and the patient recovered smoothly after operation. The patient was discharged 7 days
after operation. According to the 2014 FIGO staging system, the woman was eventually diagnosed as stage IC. At
present, the patient recovered well and planned to undergo BEP chemotherapy.

Discussion

Malignant transformation of ovarian MCTs is not a very common event, with the underlying pathogenic mechanism
remaining incompletely elucidated. Existing evidence suggests that HPV infection may potentially drive the malignant
progression of mature teratomas toward squamous cell carcinoma. Advanced age and increased tumor size constitute
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Figure 3 Surgical exploration findings. (A) Irregular cystic-solid mass approximately |7 cm in diameter showing smooth anterior surface with focal areas of surface
irregularity and vascular engorgement; the tumor demonstrates areas of hemorrhage and surface rupture. (B) The same ovarian mass viewed from a different angle,
displaying the characteristic appearance of the tumor with visible surface vasculature and areas of capsular breach; surgical instruments shown for scale reference.

established risk factors for this transformation. Notably, the present case involved a premenopausal patient with a large
tumor, aligning with these risk profiles.

The coexistence of cervical HPV infection and ovarian MCT malignant transformation in this case raises important
questions about potential causal relationships. High-risk HPV subtypes, especially HPV-16 and —59, demonstrate distinct
oncogenic profiles that may influence the pattern of malignant transformation. HPV 16 was considered as playing an
important role during the squamous cell carcinoma development across multiple anatomical sites, showing remarkable
ability to immortalize keratinocytes and induce squamous differentiation patterns.*> This viral preference for squamous
cell carcinoma induction is particularly relevant when considering that 80% of MCT malignant transformations originate
from ectodermal tissues containing squamous epithelium.®

HPV 59, identified in this case alongside HPV 16, belongs to the established high-risk oncogenic HPV group.” While HPV 59
is recognized as oncogenic and capable of causing cervical cancer, its specific role in ovarian teratoma malignant transformation
requires further investigation, as current research primarily focuses on HPV 16 and 18 in extragenital malignancies.®

The temporal sequence observed in this case—concurrent cervical HPV infection with subsequent ovarian MCT
squamous cell carcinoma—suggests potential mechanisms by which cervical HPV infection might promote ovarian
teratoma malignant transformation. Recent studies demonstrate that HPV can spread through an ascending route via the
reproductive tract, with viral particles migrating from the cervix through the endometrium and fallopian tubes to reach
the ovaries.”!'” This ascending infection pathway has been documented in various pelvic inflammatory conditions and
may facilitate HPV access to ovarian tissues.'""'?> Once HPV reaches the ovary, it could theoretically act upon the
squamous epithelial components present in MCT ectodermal elements, potentially accelerating malignant transformation
processes.'*'*

The preoperative assessment of malignant potential poses a significant diagnostic challenge. Notably, ruptured tumors
presenting with features such as ascites and fatty-density nodules on CT or MRI can be misinterpreted as benign mature
cystic teratomas. In such contexts, elevated CA125 and SCCA in serum may serve as valuable biomarkers suggestive of
transformation to squamous cell carcinoma.' In the reported patient, who presented with abdominal pain, both elevated
tumor markers and ascites were observed, consisting with tumor indicators.
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The main pathogenic factor for cervical cancer is oncogenic HPV, primarily HPV 16 and HPV 18.'® Chiang et al
discovered that HR-HPV infection may be a cause inducing mature ovarian teratoma transformation to squamous cell
carcinoma.” Vergote et al reported no invasive cervical carcinoma in ovarian squamous cell carcinoma cases; they
speculated that ovarian squamous cell carcinoma might be a new lesion arising from HR-HPV infected ovarian
epithelium."’

The molecular mechanisms by which HPV promotes malignant transformation involve the viral E6 and E7
oncoproteins, which block the regular cell cycle by intercepting tumor suppressor p53 and pRb, respectively.'® In the
context of ovarian MCT, these oncogenic proteins could act specifically on squamous epithelial cells within teratoma
tissues, leading to uncontrolled proliferation and eventual malignant transformation. This mechanism would explain why
HPV-associated ovarian teratoma transformations predominantly manifest as squamous cell carcinomas rather than other
histological types.'*2°

Cooke et al conducted the first systematic genomic evaluation of ovarian squamous cell carcinoma arising in MCT
and suggested that future treatment for MCT-SCC patients might involve immune checkpoint inhibitors.'® Tamura et al
found through whole-gene analysis that APOBEC gene mutation frequency was closely related to HPV infection,
suggesting that HPV infection might participate in gene mutations in MCT-SCC.?!

On account of the rarity of malignant transformation in MCTs, standardized therapeutic protocol still unestablished,
and the optimal management strategy remains undefined. Current practice is guided by disease stage: following
comprehensive surgical staging, patients with stage IA disease may be candidates for conservative management, whereas
those with advanced-stage disease should undergo optimal cytoreductive surgery to enhance survival.’> At present,
combination therapy integrating cytoreductive surgery and adjuvant chemotherapy forms the mainstay of treatment.

Recently, immunotherapy has also shown promising prospects in MCT-SCC. PD-1 inhibitors such as pembrolizumab
have achieved significant efficacy in HPV-related malignant tumors.”® Hackethal et al’s systematic review showed that
carly-stage cases could achieve 5-year survival rates above 75%, while advanced cases had poorer prognosis.** Patient
prognosis was affected by the type, volume, marker levels, and pathological stage of tumor.

This study has several limitations that should be acknowledged. First, due to the rarity of this disease, a standardized
therapeutic protocol and optimal management strategy remain unestablished, and our treatment approach was based on
current best practices rather than evidence from large-scale trials. Second, the low incidence of malignant transformation
and lack of specific diagnostic criteria create inherent diagnostic challenges, where symptoms often mimic benign
complications such as rupture or torsion. Third, most of the current studies on HPV-related malignant tumors outside the
genital tract focus on HPV 16 and 18. We first reported ovarian teratomas infected with cervical HPV 16 and 59 at the
same time, and the specific carcinogenic effects need further study. Fourth, as a single case report, the generalizability of
our findings is limited, and larger cohort studies are needed to establish definitive causal relationships between cervical
HPV infection and ovarian teratoma malignant transformation. Finally, the temporal sequence of HPV infection and
malignant transformation cannot be definitively established in retrospective analysis.

Conclusion

In summary, the malignant transformation of ovarian MCT into squamous cell carcinoma is an infrequent but serious
occurrence, which is associated with a distinctly poor clinical outcome. This case highlights the potential role of
concurrent cervical HPV infection in promoting ovarian teratoma malignant transformation, particularly through the
oncogenic effects of high-risk HPV types 16 and 59. The preferential development of squamous cell carcinoma in HPV-
associated ovarian teratoma transformations supports the hypothesis that viral oncoproteins specifically target squamous
epithelial elements within teratoma tissues. Future research should investigate the mechanistic pathways by which
cervical HPV infection influences ovarian teratoma malignant transformation and explore targeted therapeutic approaches
based on HPV status. The low incidence of malignant transformation in ovarian MCTs, combined with the lack of
specific diagnostic criteria, often creates a diagnostic dilemma. Presenting symptoms such as abdominal pain and ascites
can mimic complications of benign ovarian tumors, including torsion or rupture, Thus, heightened recognition of this
potential diagnosis is essential and warrants more extensive clinical study.
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