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ABSTRACT 

Malignant transformation of a mature cystic teratoma 
(MCT) is rare, with mucinous adenocarcinoma being 
an even more uncommon subtype. Accurate diagnosis 
requires distinction from metastatic gastrointestinal tu-
mors. A woman in her 30s presented with a 19 cm right 
ovarian mass. She underwent exploratory laparotomy 
with right salpingo-oophorectomy, left ovarian cystecto-
my, omentectomy, peritoneal biopsies, and bilateral pel-
vic and para-aortic lymphadenectomy with intraoperative 
rupture of the mass. Frozen section suggested immature 
teratoma, but final pathology revealed mucinous adeno-
carcinoma arising within a mature teratoma. The tumor 
showed CK20, CDX2, SATB2 positivity, patchy CK7, 
and loss of PAX8. All lymph nodes and staging biopsies 
were negative for carcinoma. Final stage: FIGO IC1. This 
case highlights the diagnostic and staging challenges in  
malignant transformation (MT) of a MCT. Thorough 
sampling, immunohistochemistry (IHC), and clinical cor-
relation are critical to differentiate primary ovarian neo-
plasms from metastatic disease. Accurate classification  
is essential to guide appropriate management.
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INTRODUCTION

Mature cystic teratomas are among the most common ovar-
ian germ cell tumors and are generally benign. Malignant 
transformation occurs in approximately 1–3% of cases, with 
squamous cell carcinoma being the most frequent malig-
nancy. Transformation into mucinous adenocarcinoma is 
much rarer, accounting for approximately 5–8% of MTs.1 
Mucinous tumors arising in MCTs often demonstrate gas-
trointestinal-type differentiation, including positive immu-
noreactivity for CK20, CDX2, and SATB2, and variable 
PAX-8 and CK7.2-4 This immunochemical profile can mimic 
metastasis from the gastrointestinal (GI) tract, making inte-
gration of histology, immunohistochemistry, clinical find-
ings, and imaging studies essential for accurate diagnosis.

Due to their rarity and overlapping histologic features 
with metastatic GI tumors, mucinous carcinomas arising  

in MCTs are diagnostically challenging. Frozen section  
evaluation can be particularly limited due to extensive 
necrosis, mucinous debris, or low tumor cellularity, which 
may obscure malignant components. Most reported cases 
occur in postmenopausal women and often present as large 
adnexal masses, sometimes with signs of rupture or adhe-
sions.5,6 However, these tumors can also occur in reproduc-
tive-age patients, emphasizing the importance of considering 
MT in younger individuals as well. A literature review of 
PubMed for the past 10 years from 2015-2025 has identi-
fied less than 10 reported cases of mature teratoma with  
malignant transformation of mucinous adenocarcinoma.

The diverse gross and microscopic appearance of MCTs 
is due to the presence of well-differentiated tissues derived 
from all three germ layers: ectoderm, mesoderm, and endo-
derm.6 Ectodermal derivatives, such as skin, hair, and neu-
ral tissue are the most encountered components, with MT 
typically arising from squamous epithelium, becoming 
squamous cell carcinoma. However, this process can also 
involve the endodermal layer, leading to rare cases of ade-
nocarcinoma. Among these, mucinous adenocarcinoma is 
an exceptionally rare form of MT, often displaying intesti-
nal-type features that can closely resemble metastatic GI 
tumors.6 We present another rare case of mucinous adeno-
carcinoma arising within a mature teratoma in a woman in 
her 30s. This case highlights the diagnostic challenges of 
distinguishing primary ovarian mucinous carcinoma from 
metastasis, especially when arising in a teratoma.

CASE REPORT

A multiparous woman in her 30s (gravida 2, para 2) presented 
to the hospital with pelvic pain, right lower back pain, and 
vaginal bleeding for 10 days. Her other symptoms included 
constipation, bloating, and early satiety. The initial physical 
examination revealed a distended and tender abdomen, dark 
brown blood in the vaginal vault, posteriorly oriented cervix 
and anteverted uterus. Pelvic ultrasound imaging revealed 
an ORADS-5 right adnexal cystic and solid lesion measuring 
about 19 cm [Figure 1A]. Further investigation with pelvic 
computed tomography (CT) and magnetic resonance imag-
ing (MRI) revealed a large multicystic mass with calcifica-
tions measuring 18 × 17 × 13 cm [Figure 1B], arising from the 
right ovary, suggestive of a dermoid cyst. Preoperative CT 
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of the chest, abdomen, and pelvis demonstrated no definite 
evidence of metastatic disease. Tumor markers were nota-
ble for CA-125: 63.1 U/mL (normal: <35), CEA: 28.5 ng/mL 
(normal: <3), and CA 19-9: 81 U/mL (normal: <35). AFP was 
within normal limits at 4.4 ng/mL (normal: <10).

The patient underwent exploratory laparotomy with 
right salpingo-oophorectomy, bilateral pelvic and para-aor-
tic lymphadenectomy, infracolic and infragastric omen-
tectomy, and left ovarian cystectomy. Upon entering the 
peritoneal cavity, ascites was noted and sent for cytologic 
studies. Severe adhesions were found between the mass and 
small bowel, pelvic wall, left tube and ovary, cul de sac, and 
rectal mesentery. Lysis of these adhesions led to rupture of 
the mass extruding brown fluid and fibrinopurulent mate-
rial. Frozen sections from the right ovary showed immature 
teratoma, and sections from the small bowel were negative 
for tumor. 

Grossly, the right ovarian mass measured 19 x 17.5 x 13 
cm and weighed 1,174 grams. Serial sectioning revealed 
hair with solid yellow and necrotic areas in the cyst. Micro-
scopic analysis demonstrated components of both a mature 
teratoma and mucinous adenocarcinoma. This raised the 
differentials of (1) malignant transformation of a benign 
teratoma, or (2) a collision tumor comprising of a mature 
teratoma and mucinous carcinoma, either of primary ovar-
ian origin or metastatic from the GI tract. The tumor cells 
were positive for CK20, CDX2, SATB2, and showed patchy 
positivity for CK7 [Figure 2A-C]. They were negative for 
PAX-8, GFAP, synaptophysin, and chromogranin. The pro-
liferation index by Ki-67 was high at 80% [Figure 2D]. No 
tumor was found in the extra-ovarian tissue, and all lymph 

nodes and peritoneal biopsies were negative. The tumor was 
staged as FIGO IC1 due to surgical spill of cystic contents. 
Peritoneal fluid was negative for malignancy on cytology. 
The immunophenotype (CK20+, CDX2+, SATB2+, patchy 
CK7+, PAX8-) supports intestinal differentiation but does 
not distinguish between primary ovarian and metastatic GI 
origin. Grossly and morphologically, the mature teratoma is 
intermixed with the mucinous tumor, with no intervening 
normal ovarian stroma. Although metastatic GI carcinoma 
cannot be entirely ruled out, the pathologic findings and 
lack of extra-ovarian disease strongly favor a primary ovar-
ian origin with the carcinoma arising from the endodermal 
component of the MCT.

Her post-operative course was uneventful. Genetic test-
ing revealed no clinically significant mutations. A variant 
of unknown significance (VUS) was identified but did not 
influence clinical management. She began treatment with 
six cycles of chemotherapy, seven weeks after her opera-
tion, with CT imaging planned to follow the final cycle. Her 
CA-125 levels were 19 U/mL at two months postoperatively, 
34.5 U/mL at three months, 18.6 U/mL at four months, and 
16.7 U/mL at five months (normal: <35).  

DISCUSSION

Malignant transformation of mature cystic teratomas 
(MCTs) is rare, occurring in only 1–3% of cases, and is most 
frequently observed in postmenopausal women, typically 
over the age of 50.5 The present case is notable given the 
patient’s young age, highlighting that although uncom-
mon, MT can occur in reproductive-age women and should  

Figure 1. [A] Transvaginal ultrasound showing a 19 cm right adnexal mass with mixed solid and cystic components and both internal and peripheral 

Doppler flow. [B] MRI of pelvis showing a large multiloculated pelvis with thick enhancing septations, measuring up to 18 cm.
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not be excluded based on age alone. Although malignant 
changes are rarely recognized preoperatively,1 our case had 
early radiologic changes suspicious for malignancy.

The mechanisms underlying MT in MCTs are not fully 
understood but are thought to be associated with long-stand-
ing, untreated tumors that undergo genetic instability over 
time.6,7  Prior studies have shown that MT is more frequently 
observed in older patients (>45 years) and in large tumors 
(>10 cm) (8–10). Because any of the tridermal components 
can undergo transformation, various types of malignan-
cies, including basal cell, sebaceous tumor, carcinoid, tran-
sitional cell carcinoma, adenosquamous, melanoma, and  
leiomyosarcoma have been found to arise from MCTs.1,6,11 

Accurate diagnosis is critical, as the immunohistochem-
ical profile of mucinous adenocarcinoma arising in MCTs 
can mimic metastatic GI tumors. Most reported mucinous 
carcinomas arising from MCTs display a CK20+/CK7 pro-
file,4 corresponding to a lower GI origin; however, one study 
describes a MCT-associated mucinous carcinoma with 
CK20+/CK7+ profile.2 Our case showed a similar pattern 

with strong positivity for CK20 and patchy positivity for 
CK7. One study analyzing 42 cases of mucinous neoplasms 
arising in MCTs found universal CDX2 positivity,12 con-
sistent with the findings in our case. Although SATB2 is a 
sensitive marker for lower GI tumors and is not typically 
expressed in the female reproductive tract,3,13 its positivity 
in our case was interpreted in the context of the mature ele-
ments of the tumor and clinical findings, supporting a pri-
mary ovarian origin rather than metastatic disease. PAX-8 
is typically negative in GI tumors and is variable in ovarian 
primaries.3 A large retrospective study evaluating ovarian 
and GI tumors concluded that ovarian mucinous tumors 
associated with teratomas can show a similar immunopro-
file to GI tumors, making the diagnosis reliant on the ter-
atoma element.3 Absence of a GI primary on clinical and 
radiologic evaluation, lack of metastatic disease, and the 
presence of mature teratoma elements support a primary 
ovarian origin in this case.

Distinguishing primary ovarian carcinoma from meta-
static disease is crucial for guiding treatment, determining 

Figure 2. Immunohistochemistry showing tumor positivity for [A] CDX2, [B] CK20, and [C] CK7, and a [D] high Ki-67 proliferation index.
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prognosis, and deciding whether ancillary studies or further 
extra-ovarian work-up are needed. For example, colon car-
cinoma in a young female patient would indicate genetic 
testing for Lynch syndrome. Our patient underwent Myr-
iad genetic testing which found only a VUS, which was not 
believed to have contributed to the disease process.

The standard surgical approach for this type of tumor 
involves a total hysterectomy, bilateral salpingo-oophorec-
tomy, and surgical staging with omentectomy, appendec-
tomy, lymphadenectomy, peritoneal biopsies, and peritoneal 
washing.14 However, younger patients may desire fertili-
ty-preserving surgery, in which a unilateral salpingo-oo-
phorectomy with complete surgical staging, as performed 
in our case, may be considered. According to the National 
Comprehensive Cancer Network (NCCN) guidelines, man-
agement of mucinous ovarian carcinoma is primarily stage 
dependent. Stage I disease may be managed with observation 
or adjuvant systemic therapy, depending on the risk factors. 
Although our patient had early-stage disease, the intraop-
erative spill and fertility-sparing surgery were contributing 
factors in the decision to proceed with six cycles of adjuvant 
chemotherapy. One of the preferred regimens for mucinous 
carcinoma stage IC is Carboplatin/Paclitaxel every three 
weeks,15 which is what our patient received. The prognosis 
for stage I adenocarcinoma arising from a MCT is relatively 
good compared to that of later-stage disease.16 Since adeno-
carcinomas arising from MT are quite rare, most studies 
assessing relapse risk are conducted on mucinous ovarian 
carcinomas without an associated-MCT component. Fac-
tors associated with lower recurrence risk include early 
FIGO stage, lower pathological grade, and no visible residual  
disease after debulking.17   

CONCLUSION

Mucinous carcinoma arising from MCTs presents a diagnos-
tic conundrum due to its rarity and variable immunohisto-
chemical and imaging characteristics. Ovarian mucinous 
carcinomas arising in MCTs may demonstrate an immuno-
profile that overlaps with GI tumors, including expression 
of CK20, CDX2, and SATB2, with variable CK7 and PAX-8 
expression. Ovarian mucinous tumors associated with tera-
tomas may not have an established dominant immunopro-
file due to their rarity; therefore, diagnosis should rely on 
morphologic findings and identification of the teratomatous 
component rather than immunohistochemistry alone. Cli-
nicians must integrate systemic imaging (MRI, PET/CT) 
with tumor marker trends (e.g., elevated CA19-9, CA125) 
and histopathology to determine tumor origin, tailoring  
surgical and chemotherapeutic strategies accordingly.
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