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Multinucleate cell angiohistiocytoma

• Benign proliferation composed of thin-walled 
capillaries and veins with scattered multinucleated 
cells

• Female predominance, middle-aged

• Slowly growing single or multiple firm red-brown to 
violaceous papules

• Over distal extremities, dorsum of the hands, wrists, thights
• Less frequent: face, trunk
• Mucosal site, oral cavity

Clinical variants:
 Linear
 Eruptive
 Plaque-like
 Disseminated/generalized





Multinucleated 
cell 

angiohistiocytoma
histology







Immunohistochemistry

Multinucleated
cells CD68 • CK

• EMA
• S100 protein

Positive Negative

SMA



Differential diagnosis
Atrophic dermatofibroma



Differential diagnosis
Microvenular hemangioma



Differential diagnosis
Kaposi sarcoma

HHV8



Atypical (pseudosarcomatous) fibrous
histiocytoma

Definition: Composed of variably
pleomorphic spindle and epitheloid cells in 
the background of an ordinary benign 
fibrous histiocytoma

• Young to middle age adults
• Equal gender distribution 
• Lower limbs/ limb girdle (44%), upper limbs/ limb girdle

(32%), trunk, head and neck, genital region

• Metastatic disease exceptional (lung) 
• No histological features have been detected to predict

metastatic potential



AFH

Worrisome features

AFH: atypical fibrous histiocytoma

AFH 

• Only mild or focal pleomorphism  
• Small, well circumscribed, and 

superficially located in the upper 
dermis

• No difficulties in histologic 
diagnosis

• Marked pleomorphism 
• Large size (>2 cm in diameter)
• More infiltrative margins, 
• Extension to the subcutis, 
• Frequent (>5 per 10 HPFs) or 

atypical mitotic figures
• Necrosis  
• May be misinterpreted as 

pleomorphic sarcoma

Kaddu S et al. Atypical fibrous histiocytoma of the skin: clinicopathologic analysis of 59 cases with evidence of infrequent 
metastasis. Am J Surg Pathol. 2002 Jan;26(1):35-46.



Histological variants of Fibrous histiocytoma (dermatofibroma)

• Cellular
• Aneurysmal
• Atypical (pseudosarcomatous)
• Lipidised (ankle-type)
• Atrophic
• Clear cell
• Granular cell
• Lichenoid
• Palisaded
• Keloidal

Tendency for local recurrence and exceptional
metastatic spread























Immunohistochemistry

• Focally + for SMA • Desmin
• CK
• CD31
• CD68
• EMA

Positive Negative



Differential diagnosis
Atypical fibroxanthoma (AFX)







Perret R et al: Superficial CD34-positive fibroblastic tumor and PRDM10-rearranged soft tissue tumor are 
overlapping entities: a comprehensive study of 20 cases. Histopathology. 2021 Nov;79(5):810-825.

SCD34FT PRDM10-STT



• WT1 was diffusely positive in 

52% of SCD34FT, including all 3 

with 

confirmed PRDM10 rearrangeme
nt

• SCD34FT was typically 

diffusely positive and 

sharply demarcated from 

the surrounding negatively 
stained stroma

CADM3 in distinguishing SCD34FT from morphologic mimics, while also 

identifying WT1 as a novel ancillary marker

Finally, like others, we have found no discernable differences between 

SCD34FT with PRDM10 rearrangement (that could be regarded as PRDM10-

STT) and those that lack evidence of this alteration, and therefore concur that 
these very likely represent a single entity

Anderson, William J et al. Superficial CD34-Positive Fibroblastic Tumor: A Clinicopathologic, Immunohistochemical, and Molecular Study of 59 Cases. The 
American Journal of Surgical Pathology 46(10):p 1329-1339, October 2022.



Superficial CD34-positive 
fibroblastic 

tumour/PRDM10 
rearranged soft tissue 

tumour



CD34-positive fibroblastic tumour/ PRDM10 
rearranged soft tissue tumour

Clinical Features

• Painless, slow-growing nodule on the lower extremities

• Size: 1.5-10 cm 

• Adults of either sex

• Some risk for local recurrence, but low risk for metastasis

• Treatment: complete surgical excision with negative margins



CD34-positive fibroblastic tumour/ PRDM10 
rearranged soft tissue tumour

Histological  Features

• Deep dermis or superficial subcutis

• Relatively well circumscribed,  but infiltration of the subcutis is possible

• Moderately to highly cellular fascicles and sheets of spindled and epithelioid cells

• Striking pleomorphism 

• Hyperchromatic, bizarre-appearing cells with abundant granular, fibrillary, or glassy cytoplasm; 
intranuclear cytoplasmic pseudoinclusions

• Arborizing thin-walled capillary-sized vasculature, particularly in areas showing a fascicular growth 
pattern 

• Very low mitotic activity (<1 per 50 high-power fields)

• No necrosis



Diffuse CD34+

Limited expression 
of cytokeratins (50-
69%,  AE1/AE3 and 

CAM5.2)

Lacked expression of 
ERG and FLI-1 

proteins

Retained expression 
of the SMARCB1 

tumour suppressor 
gene product 

S100 protein, 
desmin, SMA -

Ki-67-index is 
extremely low (1-5% 

of cells)

CD34-positive fibroblastic tumour
Immunohistochemistry
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SMA



DESMIN



Immunohistochemistry

• Diffuse CD34

• Focally + CK (AE1/AE3)

• CADM3 (synCAM3)

• WT1

• S-100 protein
• Desmin
• SMA
• CD31
• ERG

Positive Negative

Puls F et al: Overlapping morphological, immunohistochemical and genetic features of superficial CD34-
positive fibroblastic tumor and PRDM10-rearranged soft tissue tumor. Mod Pathol. 2021 Dec 30.



Differential diagnosis
Dermal non-neural granular cell tumour



Cellular fibrous histiocytoma
Definition: Highly cellular monomorphous
proliferation of spindle cells, growing in a 
fascicular and very focal storiform pattern

• Wide age range, peak in young to middle
age adults

• M>F
• Upper and lower limbs, head and neck, 

trunk

• Clinical behaviour usually benign with local
recurrence (26%) with exceptional locoregional
(soft tissues, lymph node) and/or systemic
metastasis (lung)





CELLULAR FIBROUS HISTIOCYTOMA
HISTOLOGICAL FEATURES

• Epidermal hyperplasia

• Much less polymorphic than ordinary FH

• Bundles of myofibroblast-like cells with a focal storiform pattern

• Variable number of inflammatory cells

• Mitotic rate varies

• Necrosis (12%)

• More frequent involvement of the subcutis (mainly along the 
septae)



















Immunohistochemistry

• SMA 90%

• Desmin 32%

• CD34 periphery of the lesion

• Rare H-caldesmon focal positivity

• D2-40 may be focally positive

• CK
• EMA
• S100

Positive Negative

CD34



DESMIN



CD34



Differential diagnosis
Dermatofibrosarcoma protuberans



CD34

CD34



CELLULAR FH vs DFSP

CELLULAR FH

• Epidermal changes

• Mainly fascicular

• Mild polymorphism

• Cells with vesicular nucleus 
and eosinophilic cytoplasm

• Mitotic activity varies

• Focal extension into 
subcutis, mainly along septa

DFSP

• No epidermal changes

• Mainly storiform

• No polymorphism

• Cells with thin dark nucleus 
and scanty cytoplasm

• Very low mitotic activity 
(except DFSP)

• Extensive invasion of subcutis



Case Presentation:

• 27-year-old male
• 3-month history 
• 9mm tender, nodule on forearm
• Nil PMH



Histology



Histology



Histology

x10 magnification



Histology

• Vesicular nuclei 
• Single nucleoli
• Mitotic figures

x20 magnification



Histology



Immunohistochemistry

High power cytokeratin (CK) AE1/AE3 positivity



(+) stains include:

• Vascular markers: CD31 and ETS-
related gene (ERG)

• Integrase interactor 1 (INI1) showed 
retained nuclear expression. 

• FOSB 

CD31 ERG INI1



SERPINE1-FOSB gene fusion 
due to the 

chromosomal translocation 
t(7;19)(q22;q13)

FOSB

Diagnosis:
Pseudomyogenic

haemangioendothelioma



- 47 yo F
- 1 year history of multiple painful lesions on the   

left side of the abdomen 
- PMH Graves disease









DD

- epithelioid sarcoma

- metastatic carcinoma

- melanoma

- skeletal muscle

neoplasm

- vascular neoplasm



IHC

(-) STAINS

CD34, CAMTA-1, D2-40, HHV-8, 
S100 p, EMA, MNF116, SMA, 

desmin, TFE3

CD31 AE1/AE3 FOSB

Pseudomyogenic
haemangioendothelioma





8 year-old male. Multiple painless nodules on the thigh











Pseudomyogenic 
haemangioendothelioma

• ‘fibroma-like’ variant of epithelioid sarcoma or epithelioid 
sarcoma-like haemangioendothelioma.

• Rare vascular neoplasm 

CLINICAL PRESENTATION

• Subcutaneous nodules, frequently painful, mainly located in the 
extremities, trunk or head and neck

• M>>F, 2nd-5th decade 

• Multifocality is common and it may involve bone and soft tissue 

• Low grade malignancy with intermediate biological potential



Pseudomyogenic 
haemangioendothelioma

HISTOLOGY

• Dermal and subcuctaneous, poorly circumscribed, infiltrative 
margins

• Epithelioid, spindled and rhabdoid cells

• Non vasoformative, intracytoplasmic lumina rare

• CD31, ERG, INI1 and AE1/AE3 positive; CAMTA1 and MNF116 
negative

MOLECULAR

SERPINE1-FOSB gene fusion derived from t(7;19)(q22;q13),

Patognomonic, not been observed in any other vascular or soft 
tissue tumours, and can be demonstrated by the strong and 
diffuse nuclear positivity for FOSB immunostain



Epithelioid fibrous histiocytoma

Definition: Distinctive tumour type, proliferation of
rounded or epithelioid cells comprising at least
50% of the lesional cell population

Not a variant of FH/DF

• Fifth decade of life
• Slight male predominance
• Lower extremities, upper extremities, 

trunk, head and neck
• Polypoid/vascular appearance/usually

not ulcerated (like a non-ulcerated
pyogenic granuloma)

















Cells with nuclear grooves

Bi- or tri nucleated cells 

Numerous mucinous cells

Nested pattern

Intranuclear pseudoinclusions

Kazakov DV et al. ALK Gene Fusions in Epithelioid Fibrous Histiocytoma: A Study of 14 Cases, With New 
Histopathological Findings. Am J Dermatopathol. 2018 Nov;40(11):805-814.



Spindle cell variant of epithelioid fibrous histiocytoma

ALK1

Kazakov DV et al. ALK Gene Fusions in Epithelioid Fibrous Histiocytoma: A Study of 14 Cases, With New 
Histopathological Findings. Am J Dermatopathol. 2018 Nov;40(11):805-814.





ALK1
EMANKI-C3

Granular cell variant of epithelioid fibrous histiocytoma



Extensively hyalinized epithelioid fibrous histiocytoma



Epithelioid fibrous histiocytoma with a bone formation



Immunohistochemistry

• EMA 2/3 of cases

• D2-40 50%

• ALK1 cytoplasmatic

• TFE3  (11 of 14 cases)

Positive

EMA

ALK1

Kazakov DV et al. ALK Gene Fusions in Epithelioid Fibrous Histiocytoma: A Study of 14 Cases, With New 
Histopathological Findings. Am J Dermatopathol. 2018 Nov;40(11):805-814.



• ALK gene fusions that involve various protein-coding genes
• PRKCA, PRKCB and PRCKD rearrangements 

Genetic profile



Differential diagnosis
• Perineurioma: EMA, Claudin1 and CD34 (+/-)



Differential diagnosis
• Spitz naevus: junctional component, maturation, S100 protein, Melan A, SOX10 +



Classification of fibrohistiocytic tumors

Intermediate (rarely metastasizing) 

1. Giant cell tumour of soft tissue

2. Plexiform fibrohistiocytic tumour



Plexiform fibrohistiocytic tumor (PFHT)
Definition: Low-grade malignant lesion, 
characterized by nodules of histiocyte –like cells 
and multinucleated (osteoclast-like) giant cells 
associated with spindle cells , arranged in 
plexiform fascicles

• Children, adolescents, 70% younger than 20 years old
• Congenital cases rare
• F>M

• Slowly growing, nodule, plaque
• Upper extremities, lower extremities, trunk, head and neck area

• Local recurrence common
• Spontaneous regression well documented
• Lymph node and distant metastasis
• No specific histological features to suggest aggressive biologic 

behaviour



Plexiform 
fibrohistiocytic

tumor
histology











About 20% predominantly fibroblastic
Dermal involvement in all cases less plexiform

























Immunohistochemistry

• Histiocyte-like osteoclast-like giant cells:
• CD68, CD163

• CK
• S100 protein
• Desmin
• CD34

Positive Negative

• Fibroblast-like cells: 
• SMA (focally)
• NKI-C3 and CD10

CD163

SMA



Differential diagnosis
Fibrous hamartoma of infancy



Differential diagnosis
Cellular neurothekeoma (CNTK)

• Infiltrative border
• Growth pattern
• Similar cell composition
• Giant cells (PFHT>CNTK)
• No.of nuclei in giant cells 
• (PFHT>CNTK)
• Common IHC
• Histogenetic link?

CNTK PFHT

Jaffer S et al. Neurothekeoma and plexiform fibrohistiocytic tumor: mere histologic resemblance or 
histogenetic relationship? Am J Surg Pathol. 2009 Jun;33(6):905-13.



Differential diagnosis
Plexiform neurofibroma



Cellular neurothekeoma

Definition: Lobular or micronodular proliferation
of nested epithelioid and spindle cells in a 
background of variable myxoid and hyalinised
stroma

• F>M
• Second and third decade of life

• Slowly growing, dome- shaped nodule, papule
• Multifocal
• Head and neck area, upper extremity
• Unusual locations: oral cavity, paranasal sinusies, maxilla, conjuctiva

• Uniformly benign clinical course, even atypical neurothekeoma
• Increased recurrences on the face

• Anecdotal metastasis (2020)



Cellular 
neurothekeoma

histology

Half limited to the dermis and half also involving the subcutis
Poorly marginated
Micronodular/nested or lobulated
Composed of epithelioid to spindle-shaped cells with abundant palely 
eosinophilic cytoplasm 
At least focally myxoid stroma is seen in around one-third of lesions, and 
approximately 10% are diffusely myxoid (morphologic overlap with DNSM)































Atypical histological features: 

• Size more than 5 cm
• Scattered pleomorphic cells
• Infiltration of fat or skeletal muscle (especially in lesions on the face)
• High mitotic rate, more than 5 mitosis/10 HPF
• Marked cytological atypia
• Vascular and perineural invasion

NOT ASSOCIATED WITH BEHAVIOUR OR PROGNOSIS



























• F>M

• Wide age range (11-87)

• Extremities>trunk>head and neck

• Rare mucosal cases

• Papule or nodule

• Variable size (median: 1 cm)

CRTC1::TRIM11 CUTANEOUS TUMOUR (CUTANEOUS MELANOCYTIC 
TUMOUR WITH  CRTC1::TRIM11 FUSION)

-CLINICAL FEATURES-



• No epidermal component

• Dermal and/or subcutaneous

• Nodular o multilobular

• May be focally infiltrative

• Sheeets of spindle-shaped or epithelioid cells

• Fascicles or nests of monotonous cells 

• Mild or moderate cytological atypia

• A single prominent nucleolus

• Multinucleated tumour cells

• Mitotic activity: 1-12/10 HPFs

CRTC1::TRIM11 CUTANEOUS TUMOUR (CUTANEOUS MELANOCYTIC 
TUMOUR WITH  CRTC1::TRIM11 FUSION)

-HISTOLOGICAL FEATURES-



• Intranuclear cytoplasmic pseudoinclusions

• Pigment

• Focal necrosis

• Mild inflammation 

CRTC1::TRIM11 CUTANEOUS TUMOUR (CUTANEOUS MELANOCYTIC 
TUMOUR WITH  CRTC1::TRIM11 FUSION)

-UNUSUAL HISTOLOGICAL FEATURES-



Courtesy Bostan Luzar, Slovenia











FISH



SOX10 & MITF1: diffuse                                          HMB45 & Melan A: focally (+) or (-)

S100: diffuse, focal or (-)                                         TRIM11: diffuse nuclear (+)

CUTANEOUS MELANOCYTIC TUMOUR WITH  CRTC1::TRIM11 FUSION
- IMMUNOHISTOCHEMICAL FEATURES-



• NTRK +
• Aberrant expression
• No molecular NTRK 

aberrations

CUTANEOUS MELANOCYTIC TUMOUR WITH  CRTC1::TRIM11 FUSION
- IMMUNOHISTOCHEMICAL FEATURES-



• 25 cases with follow-up

• Indolent behaviour (88%)

• One case local recurrence

• One case lymph node metastasis

• One case local recurrence after 13 years with axillary and lung 
metastasis  

CUTANEOUS MELANOCYTIC TUMOUR WITH  CRTC1::TRIM11 FUSION
-PROGNOSIS-



• EWSR1::ATF1

• EWSR1::CREB1

CUTANEOUS CLEAR CELL SARCOMA

• CLINICAL WORK-UP

• BRAFV600E OR NRASQ61R IMMUNOPOSITIVITY

• TRIM11 IMMUNOHISTOCHEMISTRY NEGATIVE

• NO CRTC1::TRIM11

PRIMARY/METASTATIC MELANOMA

• MITF REARRANGEMENTS

CLEAR CELL TUMOUR WITH MELANOCYTIC DIFFERENTIATION AND MITF::CREM FUSION

• MITF REARRANGEMENTS

CLEAR CELL TUMOUR WITH MELANOCYTIC DIFFERENTIATION AND ACTIN::MITF FUSION

• DIFFERENT GENETIC ABNORMALITIES - ONCOGENIC KINASE DRIVERS

INTRADERMAL SPITZ PROLIFERATIONS

CUTANEOUS MELANOCYTIC TUMOUR WITH CRTC1::TRIM11 FUSION
- DIFFERENTIAL DIAGNOSIS-





Dermal clear cell sarcoma

• Rare
• Adolescents and young adults
• Slight female predominance
• Predilection for acral sites
• Slowly growing occasionally painful nodule
• Small
• 5 year survival 60%
• Local recurrences common



Primary Dermal Clear Cell Sarcoma 
Histological Features

Fascicles of spindle cell, 
encased by delicate fibrous 

septa, and in a characteristic 
hyalinized sclerotic and 

reticulated stroma, 

Tumour cells are relatively 
homogenous and display clear 
or pale pink cytoplasm and a 

single nucleolus/mitotic 
activity varies

Multinucleated giant cells; 
typically wreath -like 























HMB45



MELAN-A



S-100



Case 5
Inguinal lymph node MTS

Melan-A



Case 8
F65, left palm

presented with
initial lymph-node
metastasis



Bridge and Sandberg, Cancer Genet Cytogenet, 2001

..



Clear Cell Sarcoma 
t(12;22) ATF-1/EWS











COMPOSITE HAEMANGIOENDOTELIOMA

• Definition: combinacion in a vascular neoplasm of two or more low-
grade vascular tumors and one or more benign vascular tumours 

• If there is a high grade component (angiosarcoma), this component 
has to be highlighted and determines prognosis

• Tendency for local recurrence, low risk of metastatic spread 





















COMPOSITE HAEMANGIOENDOTHELIOMA WITH EXPRESION OF 
NEUROENDOCRE MARKERS

CLINICAL FEATURES

• 11 cases
• 6M, 5H
• Age range: 9-55 (median: 47)
• Four cutaneous/soft tissue and seven in internal organs
• Follow-up: 8 cases, local recurrence 1, bone, lung, liver and brain

metastasis in 4, one died of disease
• Four cases in our series: all female, on tongue, right thigh, right arm

and back.



• Poorly circumscribed
• Infiltrative
• Dermis and subcutis
• Two components: elongated thin-walled vascular channels, lined by a single 

layer of hobnail endotelial cells (retiform haemangioeendothelioma) and 
solid aggregates of epithelioid cells with intracytoplasmic lumina

• Rare haemangioma-like areas
• Low-mitotic activity
• Absence of high grade áreas
• CD31/ERG/FLI: +. Variable positivity for CD34 and D2-40. Usually positive for

synaptophysin, rarely positive for chromogranin

COMPOSITE HAEMANGIOENDOTHELIOMA WITH EXPRESION OF NEUROENDOCRE MARKERS
-HISTOLOGICAL  FEATURES-















CD31

CD31

ERG

SYNAPTOPHYSIN





PODOPLANIN CD31



CHROMOGRANIN SYNAPTOPHYSIN





CD31 ERG

SYNAPTOPHYSIN





D2-40 ERG

SYNAPTOPHYSIN



GRF23-90077



Case presentation

• 81 yo male

• Past medical history:
• Lung cancer

• Current episode:
• Upper left thigh lesion  Excision

• ?Amelanotic Malignant Melanoma ?Basal Cell Carcinoma

























Differential diagnosis

MPNST Low-grade fibromyxoid sarcoma Low grade myxofibrosarcoma

Myxoid Solitary fibrous tumor Myxoid DFSP NTRK-rearranged spindle cell neoplasm

Other low grade sarcomas



Differential diagnosis

MPNST Low-grade fibromyxoid sarcoma Low grade myxofibrosarcoma

Myxoid Solitary fibrous tumor Myxoid DFSP NTRK-rearranged spindle cell neoplasm

Other low grade sarcomas

• S-100+ (50%) focal or patchy
• SOX10+ (<70%) focal or patchy
• GFAP+ (30-40%)
• CD34 often+
• EMA may be focally+
• Desmin focal+
• Loss of H3K27me3

• MUC4+
• EMA+ (80%)
• CD99 and bcl-2 +
• SMA (30%)
• Rarely desmin, CD34, or keratin+
• S100, GFAP, caldesmon, and KIT neg
• FUS::CREB3L2 or FUS::CREB3L1

• Usually positive for SMA, desmin, or both
• H-caldesmon, myf4, CD34, EMA, keratins, and S-100 neg
• Often positive for calponin
• A subset: β-catenin nuclear +

• CD34+ (90%), CD99 (70%) and STAT6
• EMA (30%), SMA (20%), and bcl-2 (30%)
• MUC4 neg
• S-100 or desmin focal (very rare)
• Keratins neg
• NAB2-STAT6 gene fusions

• CD34+, strong and diffuse
• S-100 and desmin neg
• COL1A1::PDGFB translocation

• CD34, S100 co-expressed
• Occasionally SMA+
• May have a nonspecific immunoprofile
• PanTRK+ if NTRK fusions present
• SOX10 neg
• H3K27me3 retained
• Fusions or activating point mutations in receptor 

tyrosine kinase or downstream effector molecule



CD34 S100

Immunoprofile of our case



Negative IHC:

• CD68
• CD163
• CD1a
• Langerin
• CK AE1-AE3
• CAM 5.2
• EMA
• P40
• P63
• HMB45
• Melan-A
• SOX10
• GFAP
• Factor XIIIa
• Desmin
• SMA
• H-Caldesmon
• Calponin

INI1

Immunoprofile of our case



panTRK

Immunoprofile of our case



BRAFALK

Immunoprofile of our case



Diagnosis:

Similar appearances to 
NTRK-rearranged spindle cell neoplasm



NTRK-rearranged spindle cell neoplasm

• Emerging group of molecularly defined rare soft tissue tumours

• Provisional category included in the 5th WHO Classification:

• Soft Tissue Tumours: Intermediate neoplasms of uncertain differentiation

• Paediatric tumours: Fibroblastic and myofibroblastic tumours

• Wide spectrum of morphologies: 

• Lipofibromatosis (LPF)-like neural tumours 

• Tumours closely resembling malignant peripheral nerve sheath tumours (MPNST)

• Infantile fibrosarcoma-like tumours

• Unclassified spindle cell sarcomas

• Others

Superficial soft tissue tumours with 
LPF-like features

Subsequent molecular analysis: identification of 
kinase gene fusions, mainly involving NTRK1Identification of 

these tumours in 
the literature

Tumours with kinase gene fusions, 
mainly involving NTRK1

1st STEP 2nd STEP

Subsequent morphological study: mainly 
spindled cell neoplasms



NTRK-rearranged spindle cell neoplasm

Localization

• Mainly located in soft tissue, but also in viscera and central 
nervous system 

• In skin: superficial or deep tumours in the extremities or trunk

Clinical features

• Most tumours present as a palpable, non-tender mass

Epidemiology

• Majority occur in the first two decades of life

• Majority of lipofibromatosis-like neural tumours and NTRK-
rearranged tumours resembling PNSTs present predominantly in 
children 

• Remaining cases: wide age range

Kao YC et al. Genes Chromosomes Cancer. 
2020



NTRK-rearranged spindle cell neoplasm

Superficial tumours
Lipofibromatosis-like neural tumour 

(LPF-like NT)

Suurmeijer AJH et al. Genes Chromosomes 
Cancer. 2018

Agaram NP et al. Am J Surg Pathol. 
2016

Other tumours
Sheets of spindled cells, 

myxoid background

• Low to high cellularity
• Range of mitotic count

Spectrum



NTRK-rearranged spindle cell neoplasm

Superficial tumours
Lipofibromatosis-like neural tumour 

(LPF-like NT)

Suurmeijer AJH et al. Genes Chromosomes 
Cancer. 2018

Agaram NP et al. Am J Surg Pathol. 
2016

Other tumours
Sheets of spindled cells, 

myxoid background

Commonly hybrid appearance

Spectrum



NTRK-rearranged spindle cell neoplasm

Frequent features
• Hybrid appearance
• Low grade histological features

Suurmeijer AJH et al. Genes Chromosomes 
Cancer. 2018

Agaram NP et al. Am J Surg Pathol. 
2016

Infrequent features
• Higher-grade histologic features
• High mitotic activity
• Marked nuclear pleomorphism
• Necrosis

Other features
• Lymphocytic infiltrate
• Thin-walled staghorn vessels
• Perivascular hyalinization
• Stromal bands of hyalinized 

collagen

Davis JL et al. Am J Surg Pathol. 2019



NTRK-rearranged spindle cell neoplasm

• Variable co-expression of CD34, S100, BUT 

expression of these markers is not required

• Occasionally SMA +

• May have a nonspecific immunoprofile

Kao YC  et al. Genes Chromosomes Cancer. 2020

S100

CD34

Suurmeijer AJH et al. Genes Chromosomes Cancer. 2018



NTRK-rearranged spindle cell neoplasm

• PanTRK: usually diffusely expressed in 

tumours with activating NTRK fusions 

(cytoplasmic positivity, variable intensity) 

• SOX10, HMB45, Melan A, desmin negative 

• H3K27me3 retained

Kao YC  et al. Genes Chromosomes Cancer. 2020

Rudzinski ER et al. Am J Surg Pathol. 2018

LMNA::NTRK1 TPM3::NTRK1

NTRK1 ampLMNA::NTRK1



NTRK-rearranged spindle cell neoplasm

Pathogenesis

• Activation of MAP kinase signalingmainly through 

formation of chimeric proteins with NTRK1

(often LMNA::NTRK1, TPR::NTRK1 or TPM3::NTRK1)

• Alternative kinase gene fusions include NTRK2, NTRK3, 

RAF1, BRAF, RET, MET, ROS1 or ALK with multiple various 

partners

• Immunohistochemical expression of the protein of the 

rearranged gene is not always seen 

TPM3–NTRK1 fusion

FISH fusion assay: red signal (telomeric 5′-TPM3) comes 

together with the green signal (telomeric of 3′-NTRK1), 

while the orange signal (centromeric 5′-NTRK1) breaks 

away from its green telomeric part

Suurmeijer AJH et al. Genes Chromosomes Cancer. 2018Agaram NP et al. Am J Surg Pathol. 
2016



NTRK-rearranged spindle cell neoplasm

What is needed for a conclusive diagnosis?

• Gene fusion of receptor tyrosine kinase (e.g., NTRK1/2/3, RET, MET, EGFR, ROS1, ALK) 

or downstream effector molecule (ABL1, BRAF or RAF1) 

• OR

• Activating point mutations

These molecular findings are required for determination of therapy



NTRK-rearranged spindle cell neoplasm

Prognosis

• May recur after incomplete 

resection (highly infiltrative)

• Hybrid tumours have a low rate of 

metastasis

• The prognostic role of traditional 

histologic grading features is still 

unclear

Davis JL et al. Am J Surg Pathol. 2019



Differential diagnosis
MPNST

• Hypocellular areas alternating with hypercellular areas
• Extracellular matrix in less cellular areas is usually myxoid
• Well-developed vascular network +/- hemangiopericytoma-

like vessels
• Hyperchromatic thin nuclei, with wavy or focally buckled

shapes
• Often some degree of nuclear pleomorphism
• Low-grade MPNST: very scarce mitotic activity

IHC
• 50% of tumors express S-100 protein, focal or patchy

distribution
• <70% SOX10 positive, focal or patchy
• GFAP is positive in 30% to 40%
• CD34 is often positive
• EMA may show focal staining
• Focal desmin expression
• Complete loss of expression of H3K27me3



Differential diagnosis
Low-grade fibromyxoid sarcoma

• Sharply demarcated, alternating fibrous and myxoid areas
• Bland monomorphic spindled to ovoid tumor cells
• Fascicular, storiform, or whorled growth pattern
• 10% of tumors contain areas of increased cellularity
• Myxoid areas often contain arcades of elongated blood

vessels
• Mitotic activity is usually very low
• Necrosis is uncommon

• IHC
• Expression of MUC4, diffuse and strong
• 80% EMA +
• CD99 and bcl-2 +
• Rarely focal expression of SMA (30%), desmin, CD34, or

keratin
• negative for S-100, GFAP, caldesmon, and KIT

• FUS-CREB3L2 or FUS-CREB3L1 gene fusions



Differential diagnosis
Low-grade myofibroblastic sarcoma

• Long fascicles of relatively uniform spindle cells
• Abundant, palely eosinophilic, fibrillary cytoplasm and ill-

defined cell borders
• Stromal collagen is often prominent
• Nuclei are slender or wavy with tapering ends and dispersed

chromatin, sometimes with a prominent nucleolus
• Nuclear atypia is usually mild to moderate
• Mitotic activity is typically low
• Infiltrating borders

• IHC
• Usually positive for SMA, desmin, or both
• Consistently negative for h-caldesmon, myf4, CD34, EMA, 

keratins, and S-100
• Often positive for calponin
• A subset shows nuclear staining for β-catenin



Differential diagnosis
Myxoid Solitary fibrous tumor

• Alternating hypercellular and hypocellular fibrous areas
• Patternless architecture
• Prominent stromal collagen
• Hemangiopericytoma-like vessels
• Mitoses are usually sparse
• Necrosis is rare
• Convenctional SFT areas must be found

IHC
• Commonly expresses CD34 (90% of cases), CD99 (70%) and 

STAT6
• Variable expression of EMA (30%), SMA (20%), and bcl-2 

(30%)
• MUC4 is negative
• very rare cases show focal staining for S-100 or desmin
• Negative for keratins

• NAB2-STAT6 gene fusions are pathognomonic



Differential diagnosis
Myxoid DFSP

• This variant usually lack the tight storiform architecture
• Monomorphic proliferation of small spindle cells embedded

in a myxoid matrix
• Ill-defined and diffusely infiltrative
• Lacelike or honeycomb appearance in transitional area with

subcutaneous tissue
• Nuclear pleomorphism is absent
• Mitotic activity is low
• Necrosis is uncommon
• Conventional DFSP areas should be found

IHC
• Strongly and diffusely positive for CD34
• S-100 and desmin are not expressed

• COL1A1::PDGFB translocation



Differential diagnosis
NTRK-rearranged spindle cell neoplasm

• Wide spectrum of morphological patterns
• Superficial tumours show a pattern reminiscent of 

lipofibromatosis
• Other tumours may be more celular with a myxoid

background
• Hybrid appearance is common
• Range of cellularity and mitotic counts (frequently low)

• IHC
• co-expression of CD34, S100 and occasionally SMA
• May have a nonspecific immunoprofile
• PanTRK is usually diffusely expressed in tumours with

activating NTRK fusions
• SOX10 is typically absent
• H3K27me3 retained

• Fusions or activating point mutations in receptor tyrosine
kinase or downstream effector molecule



Immunohistochemistry

• NKI-C3

• CD10

• S100A6 • S100
• GFAP

Positive Negative

Variable
• MITF
• CD99
• NSE
• CD68
• SMA
• Muscle specific actin

NKI-C3



• Expression of PRAME, albeit focally, in 
all 11 cases of NTK studied, whereas 
staining was completely negative in 
three cases of Nerve sheath myxoma. 
This finding could represent an aid in 
differentiating the myxoid variant of 
NTK from NSM.

• Plexiform fibrous histiocytoma were 
negative

Cesinaro AM et al. PRAME expression in cellular neurothekeoma: A study of 11 cases. J Cutan Pathol. 2022 
Apr;49(4):338-342.



Differential diagnosis

• Melanocytic lesions, intradermal Spitz

• Plexiform fibrohistiocytic tumour

• Nerve sheath myxoma



PICTURE COURTESY OF PROF CARLA DI LORETO, MD, UDINE, ITALY

MALE, RECURRENT LESION, DIAGNOSED IN 2014 AS DERMATOMYOFIBROMA
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WIDE AGE DISTRIBUTION

(INFANCY TO ELDERLY)

FEMALE PREDOMINANCE 

(80%)

ACRAL LOCATION

(>80%)

NON-ACRAL SITES: 

EXTREMITIES, BONE

LESS THAN 20 CASES

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- CLINICAL FEATURES -



TWO

MAIN COMPONENTS

SPINDLE CELLS

SHORT 
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BLAND
MORPHOLOGY

HYALINIZED
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HYPOCELLULAR
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ZONATION
HAPHAZARD

DISTRIBUTION



DERMIS AND 
SUBCUTIS

NODULAR YET 
INFILTRATIVE AREAS
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HYALINIZED
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MYXOID
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EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- IMMUNOHISTOCHEMICAL FEATURES -

ERG

HIGH LEVELS OF ERG mRNA

NO GENE AMPLIFICATION

NO GENE REARRANGEMENT

MECHANISM FOR ABERRANT 
ERG EXPRESSION ELUSIVE



FISH

• EWSR1 REARRANGEMENT

NEXT GENERATION SEQUENCING

• EWSR1(exon 7)::SMAD3 (exon 5 or 6)

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- DIAGNOSTIC TOOLS -



EWSR1::SMAD3

• SUGGESTS FIBROBLASTIC LINEAGE

• OTHER TUMOURS WITH FN1-RELATED GENE FUSIONS

• CALCIFYING APONEUROTIC FIBROMA

• PHOSPHATURIC MESENCHYMAL TUMOUR (CAN BE ERG+)

OVEREXPRESSION OF FIBRONECTIN (FN1)

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- MOLECULAR GENETIC FEATURES-



BENIGN

• INCOMPLETE/MARGINAL EXCISION

LOCAL RECURRENCES COMMON

COMPLETE EXCISION CURATIVE

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- PROGNOSIS-



SPINDLE CELL 
SARCOMAS

• SYNOVIAL SARCOMA, MONOPHASIC

• DERMATOFIBROSARCOMA PROTUBERANS

• LOW-GRADE FIBROMYXOID SARCOMA

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- DIFFERENTIAL DIAGNOSIS -
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DIFFERENT 

IMMUNOHISTOCHEMISTRY

DIFFERENT 

GENETIC BACKGROUND



CK-AE1AE3



CK-AE1AE3



CK-AE1AE3

MINUTE SYNOVIAL SARCOMA



BENIGN SPINDLE 
CELL TUMOURS 
(FIBROBLASTIC/ 

MYOFIBROBLASTIC)

• LIPOFIBROMATOSIS

• LIPOFIBROMATOSIS-LIKE NEURAL TUMOR

• MYOFIBROMA/MYOFIBROMATOSIS

• CALCIFYING APONEUROTIC FIBROMA

• PALMAR/PLANTAR FIBROMATOSIS
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BENIGN SPINDLE 
CELL TUMOURS 
(FIBROBLASTIC/ 

MYOFIBROBLASTIC)

• LIPOFIBROMATOSIS

• LIPOFIBROMATOSIS-LIKE NEURAL TUMOR

• MYOFIBROMA/MYOFIBROMATOSIS

• CALCIFYING APONEUROTIC FIBROMA

• PALMAR/PLANTAR FIBROMATOSIS

• CELLULAR FIBROUS HISTIOCYTOMA

EWSR1::SMAD3 REARRANGED FIBROBLASTIC TUMOUR

- DIFFERENTIAL DIAGNOSIS -





Thank You For your Attention!



Case presentation

Case presentation Biopsy DDx Final diagnosis Discussion

• 39 yo female

• Nodule on dorsal aspect of 3rd metatarsophalangeal joint

• ? Dermoid inclusion cyst
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Differential diagnosis

Case presentation Biopsy DDx Final diagnosis Discussion

Minute synovial sarcoma 
(monomorphic variant)

• Paediatric patient
• Acral lesion
• Fascicular pattern
• Spindled cells
• Lack of atypia and mitotic 

activity

EWSR1::SMAD3 rearranged 
fibroblastic tumour

• Young patients (median age 29 yo)
• Hands and feet
• Favorable outcome if completely 

excised

• Wide age range (1-68 yo)
• Hands and feet
• Benign neoplasm, but local 

recurrence if incompletely excised

Michal M et al. Am J Surg Pathol. 
2006

Habeeb O et al. J Cutan Pathol. 2021



Differential diagnosis
Minute monomorphic synovial sarcoma

• Capsule, pseudocapsule or infiltrating margin

• Uniform, tapered spindle cells with variably 
collagenous stroma

• Mitotic activity: 0-3 mitosis/10 HPF

• No atypical mitosis

Michal M et al. Am J Surg Pathol. 
2006

Monophasic SS

EWSR1::SMAD3 rearranged fibroblastic tumour

• Well demarcated, but can infiltrate subcutaneous fat

• May show zonation pattern: 

• Intersecting cellular fascicles in the periphery

• Hyalinized acellular centre

• Fibroblastic spindle cells within collagenous to more 
myxoid stroma

• Lack nuclear pleomorphism, hyperchromasia, prominent 
nucleoli and mitotic activity

Habeeb O et al. J Cutan Pathol. 2021

Case presentation Biopsy DDx Final diagnosis Discussion



Differential diagnosis
EWSR1::SMAD3 rearranged fibroblastic tumour

• Strong diffuse nuclear ERG expression

• SMA and CD34 are negative

• CK, EMA, S100 and SOX10: negative

• EWSR1 rearrangement

ERG

Minute monomorphic synovial sarcoma

• EMA +

• CK AE1-AE3: + in isolated or clustered cells

• S100: scattered small nerve twigs

• Can have SYT-SSX fusion transcripts

Case presentation Biopsy DDx Final diagnosis Discussion

EMA



Our case
BCL2 EMA

Negative:
• CK AE1/AE3, CK5 and CAM5.2
• Desmin and SMA

Partially positive:
• EMA and CD34: peripheral cells/bundles
• S100 and SOX10: scattered cells

Positive:
• BLC-2 and CD99: diffuse

Case presentation Biopsy DDx Final diagnosis Discussion



Case presentation Biopsy DDx Final diagnosis Discussion

ERGOur case



Differential diagnosis

EWSR1::SMAD3 rearranged fibroblastic 
tumour

In favour:

• ERG +

• Zonation pattern

Not supportive:

• EMA focal +

Minute monopmorphic synovial 
sarcoma

In favour:

• EMA +, BUT very focal

Not supportive:

• CK AE1-AE3: negative

Case presentation Biopsy DDx Final diagnosis Discussion



EWSR1::SMAD3 rearranged fibroblastic tumour

Subsequent molecular study…

Presence of EWSR1::SMAD3 fusion

Case presentation Biopsy DDx Final diagnosis Discussion

Molecular analysis performed by Bostjan Luzar



EWSR1::SMAD3 rearranged fibroblastic tumour

• Initially described in 2018

• Benign fibroblastic
neoplasm

• Female predominance

• Size ranged from 0.3 to 1.7 
cm

• Painless superficial tumour
with strong predilection for
hands and feet

• Superficially located within
the dermis and/or
subcutaneous fat

Case presentation Biopsy DDx Final diagnosis Discussion

Habeeb O et al. J Cutan Pathol. 2021



EWSR1::SMAD3 rearranged fibroblastic tumour

Case presentation Biopsy DDx Final diagnosis Discussion

Kao YC et al. Am J Surg Pathol. 
2018

WHO Classification of tumours Online, 5th Ed



EWSR1::SMAD3 rearranged fibroblastic tumour

• Strong diffuse nuclear ERG 
expression

• SMA, CD34, CK, EMA, S100 and 
SOX10: negative

Case presentation Biopsy DDx Final diagnosis Discussion

WHO Classification of tumours Online, 5th Ed

ERG



EWSR1::SMAD3 rearranged fibroblastic tumour

• Defined by a fusion of exon 7 of EWSR1 with exon
5 or exon 6 of SMAD3 

• NGS or validated by break-apart FISH assays

• SMAD3: signal transducer in the TGF-β/Smad
signaling pathway

• Involved in extracellular matrix synthesis by
fibroblasts

Case presentation Biopsy DDx Final diagnosis Discussion

Kao YC et al. Am J Surg Pathol. 
2018



EWSR1::SMAD3 rearranged fibroblastic tumour

• Benign but local recurrence may occur after incomplete excision

Case presentation Biopsy DDx Final diagnosis Discussion

Kao YC et al. Am J Surg Pathol. 
2018




