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▪ Molecular profiling as diagnostic surrogate in mesenchymal neoplasms.

▪ Predictive molecular profiling in mesenchymal neoplasms: a role?

▪ The challenge of undifferentiated & unclassified uterine sarcomas.

▪ Endometrioid carcinoma classification.
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Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #1

48 yo, 3.5 cm intracavitary nodule
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Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #1

48 yo, 3.5 cm intracavitary nodule

HMB45 SMA

PEComa? How to treat?



48 yo, 3.5 cm intracavitary nodule: overview of the nodule

PEComa-like LG-ESS LMS-like

Diagnosis depends on the incidental component seen in a Bx
NGS: JAZF1::SUZ12 fusion indicating LG-ESS + PEComa-like & myoid foci



Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #2

38 yo, recurrent pararectal mass

Sex cord neoplasm?
UTROSCT?
Wolffian adnexal tumor?
I „Do not Know“ma?



Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #2

38 yo, recurrent pararectal mass

Sex cord neoplasm?
UTROSCT?
Wolffian adnexal tumor?
I „Do not Know“ma?

NGS: JAZF1::SUZ12 fusion indicating LG-ESS + SC-like morphology



Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #2

38 yo, recurrent pararectal mass

Resection specimen of same case
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Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #3

74 yo, large LL lung mass, submitted with
DDx myoepithelial carcinoma?

Large epithelioid& plasmacytoid cells

Strong expression of pankeratin, SMA & CD34
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Molecular profiling as diagnostic surrogate in mesenchymal 
neoplasms: Is it necessary? Example #3

74 yo, large LL lung mass, submitted with
DDx myoepithelial carcinoma

Large epithelioid& plasmacytoid cells

Strong expression of pankeratin, SMA & CD34

NGS: ESR1::NCOA2 fusion = UTROSCT?

Enquiry: HE 13 y ago for uterine tumor



TaHoMe: sex cord elements: DDx

• LG endometrial stromal sarcoma with SC differentiation

• KATB/A::KANSL1 sarcoma with SC differentiation

• Müllerian adenosarcoma with SC differentiation

• UTROSCT

• Wolffian adnexal tumors (FATWO)!

• Low-grade endometrioid adenocarcinoma with spindle cells

o If small biopsies, then molecular
o If resection: thorough sampling



In curettage beware of rare plexiform multiple tumorlets
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o Minute (1 – 7mm) multiple
o Incidental microscopic findings
o Mean age: 45y (36 – 56)
o Harmless
o May involve all uterus layers
o May mimic UTROSCT & other ESN
o Aetiology/ molecular unknown



▪ Undifferentiated uterine sarcoma (UUS) 

▪ Benign epithelial + malignant mesenchymal (adenosarcomas)

▪ Both malignant (carcinosarcoma = prototype of biphasic)

▪ Both malignant (dedifferentiated EC)

▪ Undifferentiated CA (sampling!)

Undifferentiated looking & Mixed Neoplasms

Beware: variety of undifferentiated
looking uterine neoplasms are CK+



Molecular profiling as predictive biomarker in molecularly 
defined emerging mesenchymal entities

◼ Most are neoplasms without normal cell counterpart (undiff?).

◼ Harbor tyrosine kinase fusions.

◼ Rare but likely underrecognized.

◼ Uterine body or cervix.

◼ Young adults but wide age range.

◼ Hallmark: spindled „fibrosarcoma-like“ or IMT-like morphology.

◼ Behavior highly variable (indolent to aggressive).

◼ IHC (CD34, ALK, NTRK, etc.) helpful for screening but molecular needed.

many might have been named UUS



30 y, cervical mass, bleeding



Adult fibrosarcoma-like
IHC: only CD34+
NGS: COL1A1::PDGFB fusion (=fibrosarcomatous DFSP)



Undifferentiated/ unclassified
often is a reflection of our
limited experience/ limited
access to testing

Only 3 of 10 cases remained as UUS



52 y, cervical polypCase shown to me intradept. with DDx:
Adenofibroma vs botryoid FE polyp?
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CD10

Ki67

ER

desmin
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CD10

Ki67

ER

desmin

Müllerian adenosarcoma

NGS testing revealed an ESR1::NCOA3 fusion 



Müllerian adenosarcoma (body, Cx, vagina, ectopic)

◼ Rare, recapitulates phylloides tumors.

◼ Mesenchymal component may be low or high-grade.

◼ Heterologous (RMS) elements more aggressive.

◼ Can be deceptively benign-looking.

◼ Metastases devoid of epithelial elements (challenging diagnosis).

◼ Molecular: DICER1 mutations; rarely gene fusions.

◼ DDx: other sarcomas with entrapped benign glands.

◼ DICER1+ eRMS with glandular elements (cartilage = DICER1!).

Adenofibroma is gone
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o Conventional (fibromyxoid) IMT, ALK+

o Conventional leiomyoma-like with ALK fusion

o Epithelioid inflammatory myofibroblastic sarcoma with perinuclear ALK

o Heterogeneous subset of high-grade sarcomas overlapping with LMS & UUS.

Uterine „ALKomas“: rare heterogeneous group



Uterine „ALKomas“: LMS-like morphology (TNS1::ALK fusion)

desminALK



Uterine „ALKomas“: LMS-like morphology (TNS1::ALK fusion)

HMB45



Uterine „ALKomas“: pleomorphic LMS-like (TNS1::ALK fusion)

desminSMA



Uterine „ALKomas“: myxoid IMT-like

ALK



28 yo, bleeding uterine mass, submited with DDx
of RMS (curettage)

desmin



✓ Rare highly aggressive.

✓ Striking male predilection (> 5: 1).

✓ Age 7 mo-63 yrs (median: 39 yrs).

✓ Virtually limited to intra-abdominal sites

✓ Very rare cases reported in uterus.

✓ 50% DOD with 2 yrs.

✓ All harbor ALK::RANBP2 fusions

✓ Responsive to ALK inhibitors (crizotinib).

EIMS: fusion partner matters



o Very rare entity

o Cervix >> uterine body

o Mostly young adults (27 – 47)

o Mostly adult fibrosarcoma-like

o High mitotic activity

o Focal SMA & S100+

o Recurrence and mets potential in 50%

o Now treatable with larotrectinib

NTRK sarcomas

panTRK
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▪ Predictive molecular profiling in mesenchymal neoplasms: a role?

▪ The challenge of undifferentiated & unclassified uterine sarcomas.
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o POLE mutated: hypermutated EC

o POLE wild-type, p53 abnormal expression: High copy number EC (p53 aberrant)

o POLE wild-type, p53 wild-type pattern, abnormal mismatch repair: MSI-H EC

o POLE wild-type, p53 wild-type pattern, normal mismatch repair: EC with low 
copy number alterations

Bringing TCGA subtyping into pathology in 
high-grade endometrial carcinomas

❖ Applicable for high-grade tumors
❖ Based on POLE, TP53 & MMR status
❖ Problematic are type 3 & 4 if other genes altered



MMR p53 POLE

TCGA-based surrogate

MLH1, mutL protein homolog 1; MLH2, mutL protein homolog 2; MMR, mismatch repair; p53, tumour protein 

53; PMS2, PMS1 Homolog 2; POLE, DNA polymerase epsilon; TCGA, The Cancer Genome Atlas; WT, wild-type.

Talhouk A, et al. Br J Cancer. 2015;113:299–310.

PMS2MLH1

MSH2 MSH6

Images courtesy of Prof. Xavier Matias-Guiu. 



This approach seems well 
doing in most of cases





MMR or MSI, which test? 

Either test can be performed, with an assessment concordance of 85 to 92% 

MMR immunohistochemistry (IHC) testing is typically the preferred approach due to its wide 
availability, short turnaround time and cost-effectiveness
MMR IHC, however, is more dependent on preanalytical tissue fixation, compared to MSI2

MMR IHC is a reliable method to assess MMR status, and provides information on the altered 
gene/protein

MSI testing is encouraged in patients who have a family history or suspected involvement 
of Lynch syndrome with normal MMR IHC results



Endometrial carcinoma
TCGA

Potential markers to stratify patients 
in the dMMR-MSI group:

• MMR gene mutations versus MLH-1 
promoter methylation

• Differences in TMB

• Secondary alterations

• Subclonality

• Different immune microenvironment



HER2: Prognostic and predictive biomarker in EC?

HER2 is frequently amplified in serous carcinoma and in p53-abnormal tumours



o Overall ERBB2 amplified: 3.8%
o Mucinous ovarian: 14.4%
o Uterine serous: 13.2%
o Uterine clear cell: 9.4%
o Uterine carcinosarcoma: 7.9%
o Uterine endometrioid (P53-normal): 0.4%

o High PI3K pathway mutations among 
ERBB2 amplified tumors 

Total: 6961 pts with GYN cancer:
49.1% ovarian cancer, 45.2% EC, 
5.7% cervical cancer.
All tested for CNV in HER2



S100+/SOX10+/HER2+ uterine sarcoma:
A new kid on the block?

❖Presented at last USCAP as putative entity.

❖I have encountered only one case in my files.

❖Aggressive behavior.

❖ Exclude other primary.

❖All carry HER2 V777L mutation.



HER2S100SOX10

S100+/SOX10+/HER2+ uterine sarcoma:
Curetting, diagnosed as HG-ESS, revised to embryonal RMS, then again to HG-ESS, 

DOD (peritoneum, lung, liver, spleen) 47 months later.



TaHoMe I

o The mere presence of sex cord pattern in a uterine neopalsm does not 

indicate a specific entity.

o Diverse phenotypic/genotypic entities are possible:

➢ LG-ESS: JAZF1::SUZ12, etc.

➢ UTROSCT: ESR1/GREB1::NCOA1-3.

➢ LG-ESS-like sarcoma with KAT6B/A::KANSL1 fusions.

➢ Müllerian adenosarcoma (ESR1 fusions, DICER1?).



Kommos, Agaimy et al, 2022, USCAP 2023

Distinct molecular subgrouping of uterine sarcomas is 
confirmed by methylation studies

KAT6B::KANSL1

Not only genetically but 
also epigenetically distinct



TaHoMe II

o The mere presence of CK+ and undifferentiated morphology does not 

indicate undifferentiated carcinoma.

o CK+ undifferentiated malignancies may represent:

• undifferentiated endometrioid carcinoma

• Part of carcinosarcoma

• UTROSCT

• Aberrant CK in ESS, PEComa, melanoma etc.



TaHoMe III

❖ Stratify endometrioid EC by simple tests (TP53, MMR, +/- POLE).

❖ Think of therapy relevant genotypes in sarcomas

o ALK

o NTRK

o mTOR in PEComas

Remember most can be verified by well functioning IHC antibodies



Pathol. Institute, Erlangen

Thank you for your attention

Remember SFF principle, 
for every problem, 
there is a solution, that is 
simple, fast and false!


