
Journal of Case Reports and Images in Pathology, Volume 11, Issue 1, 2025 Jan-Jun; Pages 13–17.

J Case Rep Images Pathol 2025 Jan-Jun;11(1):13–17. 
www.ijcripathology.com

Mirza et al.  13

CASE REPORT	 PEER REVIEWED | OPEN ACCESS

Metastatic adenosquamous carcinoma with  
porocarcinoma-like differentiation arising from  

an ovarian teratoma

Amar Mirza, Cynthia A Gasper

ABSTRACT

Introduction: The vast majority of ovarian mature 
cystic teratomas (MCTs) are benign with approximately 
1% undergoing malignant transformation, typically into 
squamous cell carcinoma [1]. Rarely cutaneous adnexal 
malignancies are found in association with malignant 
transformation of a teratoma and those with eccrine 
differentiation are exceptionally rare.

Case Report: We report a case of a premenopausal 
48-year-old, gravida 1, para 0, unmarried woman with 
no past medical history who presented with abdominal 
pain and bloating. A pelvic ultrasound was notable for 
a 10 cm mass possibly arising from the left ovary and 
a computed tomography (CT) scan of the abdomen 
and pelvis demonstrated a pelvic mass and suspected 
peritoneal carcinomatosis. The initial pelvic mass biopsy 
was primarily necrotic but showed infiltrative malignant 
cells. The patient underwent neoadjuvant chemotherapy 
followed by total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, partial colectomy, and tumor 
debulking which revealed widespread involvement 
by adenosquamous carcinoma with extensive poroid 
differentiation. Extensive ovarian sampling revealed the 
adenosquamous carcinoma arose from a mature cystic 
teratoma. Molecular testing identified short-tandem 
repeats (STR) that confirmed the teratomatous origin 
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of the primary tumor and metastases along with next 
generation targeted sequencing showing specific genetic 
alterations.

Conclusion: Malignant transformation of ovarian 
mature cystic teratoma is rare and typically in the form of 
squamous cell carcinoma. Here we present the first case 
of adenosquamous carcinoma with a porocarcinoma 
element arising from a mature cystic teratoma with 
shared oncogenic drivers of YAP1 and p53 in addition to 
mosaic expression of a TGFBR2 mutant.
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INTRODUCTION

Ovarian mature cystic teratomas (MCTs) are usually 
benign but can rarely undergo malignant transformation 
in approximately 1% of cases [1]. The majority of 
malignancies arising from MCTs are squamous cell 
carcinoma (80%) which reflects the extremely common 
finding of cutaneous differentiation in MCTs [1]. Rarely 
cutaneous adnexal malignancies are found in association 
with malignant transformation of a teratoma including a 
single combined squamous cell carcinoma and microcytic 
adnexal carcinoma, sebaceous carcinoma, and apocrine 
adenocarcinoma [2–4]. To our knowledge, 12 cases of 
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adenosquamous carcinoma arising from MCTs have 
been reported; however, the adenomatous components 
are generally glandular or mucoepidermoid, rather 
than cutaneous in derivation [5, 6]. Here we report the 
first case of a cutaneous adenosquamous carcinoma 
with a porocarcinoma-like component. This tumor 
showed shared molecular drivers between squamous cell 
carcinoma and porocarcinoma including YAP1 and p53, 
and mosaic expression of a dominant negative TGFBR2 
that recapitulates sweat gland development [7, 8] to 
induce this biphasic morphology.

CASE REPORT

A 48-year-old premenopausal, gravida 1, para 0, 
unmarried woman with no past medical history, but a 
family history of breast cancer, presented with abdominal 
pain and bloating for five months. She underwent a 
pelvic ultrasound which was notable for a 10 cm mass 
possibly arising from the left ovary with preserved flow 
and complex ascites. The right ovary was not visualized. 
A computed tomography (CT) scan of the abdomen and 
pelvis demonstrated a 9.2 cm pelvic mass arising from 
the left ovary containing fat and calcifications. Multiple 
peritoneal nodules, omental thickening, and ascites were 
also identified, suspicious for peritoneal carcinomatosis. 
Her serum CA-125 was elevated, serum human chorionic 
gonadotropin (hCG), alpha fetoprotein (AFP), and 
inhibin B were within reference range. A biopsy of the 
pelvic mass was performed and yielded primarily necrotic 
material with focal nests of infiltrative malignant cells. 
Immunohistochemically these cells were positive for 
keratin and p40 with p53 showing a nuclear overexpression 
pattern (aberrant result). Immunohistochemical staining 
for WT1, ER, PAX8, CK20, and CK7 were negative. The 
RNA in situ hybridization for high-risk human papilloma 
virus was negative. The patient underwent five cycles of 
neoadjuvant chemotherapy that started with paclitaxel 
and carboplatin chemotherapy at standard dosing. After 
three months she started a second line of chemotherapy 
that included cisplatin and etoposide with only modest 
response. Total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, partial colectomy, and tumor 
debulking were performed. Grossly, a disrupted 4.7 cm 
ovarian mass was identified adherent to the fallopian tube 
and colon. The colon also demonstrated two additional 
(5.5 and 3.5 cm) serosal masses and extensive involvement 
by multifocal serosal nodules. Microscopically, a single 
focus of mature cystic teratoma was identified, composed 
of benign cutaneous elements including epidermis and 
well-developed adnexal structures adjacent to glandular 
epithelium and adipose tissue (Figure 1A and B). No 
immature elements were identified. In close proximity, a 
diffusely infiltrative moderately differentiated squamous 
malignancy was present with infiltrative nests and cords 
(Figure 1C and D). The squamous malignancy was found 
diffusely throughout the specimens with full-thickness 

involvement of the colon (Figure 1E), ileum, appendix, 
and right fallopian tube. Immunohistochemical staining 
showed strong p40 and p63 expression (Figure 1F). Along 
with squamous differentiation, broad regions of the tumor 
demonstrated eccrine differentiation (Figure 2A and B). 
Infiltrative cords showed lumina with pale eosinophilic 
periodic acid-Schiff (PAS)-positive secretions (Figure 
2C). These cells showed carcinoembryonic antigen 
(CEA)-positive luminal borders. The cells were both p63 
and p40 positive (Figure 2D), consistent with cutaneous 
derivation, and they lack a myoepithelial layer with 
S100 only highlighting scattered dendritic cells (Figure 
2E). These findings supported poroid differentiation 
and argued against other sweat gland tumors. Negative 
staining for pan-TRK, NUT, and mammoglobin argued 
against the differential diagnostic considerations of 
microsecratory carcinoma and NUT carcinoma. Finally, 
a YAP1 immunohistochemical stain demonstrates 
strong nuclear positivity (Figure 2F) consistent with 
porocarcinoma.

Figure 1: Histologic images of mature teratoma with malignant 
transformation. (A) Mature teratoma with squamous 
differentiation (H&E 40×). (B) Mature teratoma (H&E, 
200×). (C) Malignant transformation to invasive squamous 
cell carcinoma (H&E, 200×). (D) Malignant transformation to 
invasive squamous cell carcinoma with keratinization (H&E, 
200×). (E) Adenosquamous carcinoma invading full thickness 
of colon (H&E, 200×). (F) p40 immunohistochemical stain 
showing positive nuclear expression (200×).
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In order to confirm the teratomatous origin of this 
carcinoma short tandem repeat testing was performed. 
Punch biopsies of regions of histologically confirmed 
unremarkable colonic tissue, mature benign squamous 
epithelium from the teratoma, and the carcinoma were 
evaluated for 13 unique loci. While the control tissue 
was heterozygous, the mature teratoma and carcinoma 
were homozygous, confirming the teratomatous origin 
of the malignancy (Table 1). Finally targeted exome 
next generation sequencing of a panel of 500 genes 
was undertaken. Sequencing results demonstrated 
homozygous deletion of CDKN2A, multiple pathogenic 
TP53 mutations, YAP1 amplification, and extensive 
copy number neutral loss of heterozygosity (Table 2). 
The observed CDKN2A and TP53 mutations are both 
frequently observed in both squamous cell carcinoma and 
porocarcinoma. Further, YAP1 mutations are characteristic 
of both porocarcinoma (YAP1 fusions) and squamous cell 
carcinoma (YAP1 amplifications). A truncating TGFBR2 
mutation was found in half of the tumor, based on variant 
allele frequencies, and indicates the formation of truncated 
receptor lacking a kinase domain. Previous functional 

studies of similar TGFBR2 truncating mutations indicate 
the formation of dominant negative bone morphogenetic 
protein (BMP) pathway receptor. To assess for alterations 
in BMP signaling and resultant antagonism of hedgehog 
signaling, immunohistochemical stains for DPC4 and 
Bcl2 were performed and demonstrated mosaic nuclear 
localization of DPC4 in regions of poroid differentiation. 
Following surgical resection the patient was transferred to 
palliative care due to worsening of disease and died nine 
months after presentation.

Figure 2: Histologic images of porocarcinoma-like region 
of adenosquamous carcinoma. (A) Tumor with glandular 
differentiation with compact ductal lumina (H&E, 40×). (B) 
Tumor with glandular differentiation (H&E, 200×). (C) PAS 
stain showing eosinophilic PAS-positive secretions in the lumina 
(200×). (D) p40 immunohistochemical stain showing positive 
nuclear expression (200×). (E) S100 immunohistochemical 
stain demonstrating a lack of myoepithelial cells (200×). 
(F) YAP1 immunohistochemical stain demonstrates positive 
nuclear expression (200×).

Table 1: Short tandem repeat testing in mature cystic teratoma 
and areas of malignant transformation to adenosquamous 
carcinoma compared with normal tissue
  Benign 

colon
Teratoma Adenosquamous 

carcinoma
Homozygous 
loci

0/13 13/13 10/13

Table 2: Next generation sequencing of a panel of 500 gene 
results

Gene Mutation Mean 
allele 
frequency

Classification

CDKN2B, 
CDKN2A

Bi-allelic 
deletion

N/A Pathogenic

TP53 E271K 63% Pathogenic

TP53 M246I 65% Pathogenic

YAP1 Amplification ~4.0× Likely 
pathogenic

TGFBR2 S320* 32% Likely 
pathogenic

Additional 
results

Extensive copy-neutral loss of heterozygosity 
across genome 7.6 mutations/MB

DISCUSSION

Malignancies arising from MCTs are rare 
accounting for approximately 1% of cases [1, 9]. 
Malignant transformation of teratomas tend to behave 
more aggressively than their somatic counterparts, 
underscoring the importance of diagnostic accuracy 
[10]. Here we report the first case of adenosquamous 
carcinoma with a porocarcinoma element arising 
from a mature cystic teratoma. While squamous cell 
carcinoma represents the vast majority, approximately 
80% [1] of malignancies arising from mature teratomas, 
eccrine differentiation is exceptionally rare. To our 
knowledge, the only malignant tumor demonstrating 
eccrine differentiation was a reported combined tumor 
of squamous cell carcinoma and microcystic adnexal 
carcinoma [2]. Another case report documented peritoneal 
spread of a benign eccrine neoplasm, cylindroma, from a 
MCT [4]. Various skin adnexal tumors such as sebaceous 
carcinoma, and trichoadenoma have been found arising 
from teratomas [3]. The adenosquamous carcinoma in 
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this case demonstrated zonation of squamous and poroid 
differentiation. Squamous areas arose in direct continuity 
with dysplastic squamous epithelium found within 
the teratoma. The squamous areas were moderately 
differentiated and were easily recognizable. The poroid 
regions were distinct from the squamous component 
and showed varying degrees of lumen formation. The 
morphology varied from classic infiltrative cords of 
tumor with occasional lumina, tadpole-shaped figures 
of epithelium with lumina, to regions of dense lumen 
formation. As such cases may represent a diagnostic 
challenge in limited biopsy specimens which would 
require further sampling to reveal the duel morphology. 
Further, histochemical and immunohistochemical 
staining confirmed poroid differentiation with PAS-
positive secretions, CEA-positive lumina, and p63-
positive epithelium without a myoepithelial population.

We found overlapping molecular alterations involving 
YAP1, TP53, and CDKN2A which are congruent with the 
overlapping morphological and immunohistochemical 
findings. Notably, YAP1 fusions (typically to NUTM1 and 
MAML2) are characteristic of porocarcinoma while YAP1 
amplifications are found and functionally implicated in 
squamous cell carcinoma from various sites [8, 11–13]. 
In the present case, immunohistochemical staining for 
YAP1 supports nuclear localization which suggests an 
activation of the Hippo pathway.

This case is an exceptional example of the diversity of 
malignancies which may arise from an MCT and a unique 
case which highlights the overlapping tumor biology of 
keratinocytic and poroid malignancies.

CONCLUSION

Malignant transformation of mature cystic teratomas 
is rare and can be difficult to diagnose on small biopsy 
specimens. In the initial biopsy it was unclear that the 
carcinoma was arising from a mature teratoma because 
the biopsy specimen contained only rare clusters of 
malignant cells without evidence of teratoma. In the 
setting of metastatic disease, the benign teratoma 
components of an MCT will not metastasize and only 
after careful examination of any ovarian masses will 
the primary site become apparent. The initial CT scan 
of the left ovarian mass was suspicious for involvement 
by a teratoma since it identified the presence of fat and 
calcifications. Nevertheless, extensive sampling of the 
ovary was needed to identify the presence of the non-
malignant component of the mature cystic teratoma. Short 
tandem repeat testing and next generation sequencing 
can aid in diagnostic confirmation that a malignancy is 
arising out of a mature cystic teratoma. Malignancies 
arising from mature cystic teratomas should be staged as 
a primary ovarian malignancy; therefore, confirmation of 
its ovarian origin is important for management.
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