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Objectives

u Employ cytomorphology to better differentiate 

soft tissue lesions into diagnostic categories

u Implement selected immunohistochemical stains 

on FNA/core biopsy specimens to work within 

differential diagnoses of soft tissue lesions

u Utilize flourescence in situ hybridization (FISH) 

testing when appropriate on soft tissue lesions



Introduction

u Soft tissue FNA/core biopsy evaluation is a team 
effort (need to incorporate clinical history, radiology)

u Cytomorphology can overlap between entities so 
often IHC and FISH testing are needed

u Sometimes itõs fine not to be definitive; broad 
categorization and low grade versus high grade 
distinction can help guide initial patient 
management

u Preoperative radiation typically used for high grade 
tumors (while it is not for low grade tumors )

u Some tumors are particular chemosensitive : synovial 
sarcoma, Ewing sarcoma, rhabdomyosarcoma, 
among others



Cast a Wide Net

u Sometimes in order to place a lesion into the 

mesenchymal (soft tissue) category carcinoma, 
melanoma and lymphoma should be excluded 

by ancillary studies

u In general similar IHC/FISH panels can be used for 

lesions within the same morphologic category 

(spindle cell lesions for example)

u Anatomic site can also help direct an ancillary 

panel ( paraspinal good site for nerve sheath 
tumor for instance)



Benign Hints

u Superficial location

u Smaller size (<5 cm)

u Mobile (not fixed)

u Fluid on aspiration (abscess, hematoma, seroma, 

cyst)



Malignant Hints

u Deep seated mass (retroperitoneum)

u Larger size (>5 cm)

u Fixed to surrounding tissue

u Aggressive/infiltrative radiologic features



FNA/Core Needle Biopsy 

Performs with Good Accuracy

u Over a 7 year period cytologic diagnosis was concordant 
with histopathologic diagnosis in 96.9% (156/161)

u Most common malignant diagnoses:

- Liposarcoma (30%)

- Pleomorphic sarcoma (22%)

- Leiomyosarcoma (8%)

- Chondrosarcoma (7 %)

- GIST (26%)

u Most common benign neoplastic diagnoses: 

- Fibromatosis (22%)

- Myxoma (17%)

- Schwannoma (13%) Collettiet al. Diagnostic 
Cytopathology. 2016;44(4): 
291-298



Stromal Predominant Lesions

u Intramuscular myxoma

u Nodular fasciitis

u Low grade fibromyxoid sarcoma (MUC4+, FUS-

CREB3L2 by FISH)

u Myxofibrosarcoma (low and high grade )

u Chordoma (S100+, cytokeratin+, and brachyury +) 

u Chondrosarcoma (S100+)

u Myxoid liposarcoma [t(12;16 ) CHOP-FUSor CHOP-

EWS FISH] 



17-Year old male with enlarging 

subcutaneous mass on left arm





Image adapted from Rani D 
and Gupta. J Cytol;36(4):196-
199. 

MNGC

More cellular 
example of the 
same entity



Nodular Fasciitis

u Majority have spindled morphology 
with tapered cytoplasmic tails

u Open chromatin

u Can have myxoid background

u Can be hypercellular

u +/ - inflammatory background

u Clinical context(superficial), rapidly 
growing recent timeline

u SMA and CD68 with negative desmin
supportive

u Inflammatory myofibroblastic tumor is 
a cytologic mimic

u Diagnosis can be aided by USP6-
MYH9 gene fusion

Can recommend clinical surveillance 
to ensure resolution of lesion within 
weeks to months 



42 year old female with a well demarcated 

intramuscular mass of the thigh



Intramuscular myxoma

u Deep seated, usually good 

correlation by CT imaging

u Low cellularity

u Bland uniform cells with 

cytoplasmic processes (stellate 

cells)

u Usually minimal vascularity (but 

can tolerate some)

u Multinucleated atrophic muscle 

fibers can play havoc



Degenerating muscle fibers (H+E)



Problematic differential for Myxoma

u Low grade fibromyxoid sarcoma (usually subfascial )

u Often has overlapping cytologic features with myxomas . 

Usually less myxoid matrix , more cytologic atypia 

(hyperchromasia ) and more cellular as compared to 
myxomas . 

u Curvilinear vessels 

u Immunostaining for MUC4 is a sensitive and specific 

marker for this entity

u CD34 + in the majority of myxomas /cellular myxomas and 

is expected to be negative in LGFMS

u FISH testing for FUS-CREB3L2is diagnostic in 95% of case

u Risk of recurrence and late metastases



Low Grade Fibromyxoid Sarcoma

Image adapted from Mohamed 
et al. Annals of Diagnostic 
Pathology. 2017 (28) 60-67.

Giant hyalinizingrosettes



Low Grade Fibromyxoid Sarcoma

Adapted from Yang EJ, 
HornickJL, Qian X. 
Cancer cytopathology 
2016;124(9): 651-58.



62 year old male with deeply seated soft

tissue mass of lower leg



Myxofibrosarcoma

u Variable amounts of 

myxoid matrix

u Often curved, thick 

vessels (ôcurvilinearõ)

u Spindle cells show range 

of atypia and 

hyperchromasia (low to 

high grade )

u Low grade almost never 

metastasize

u No great ancillary test

Curvilinear 
vessel



Low Grade Myxofibrosarcoma 

(not fair)

Usually subcutisof older adults



32 year old female with pelvic mass

Curvilinear 
vessel



32 year old with pelvic mass



Chordoma

u Usually located in clivus, 
vertebral bodies or 
sacrococcygeal bone 
(small number in soft 
tissues)

u Physalipherous cells (big 
bubblers) and bland 
epithelioid cells 
embedded in abundant 
extracellular matrix

u Positive for S100, 
cytokeratins , and 
brachyury (highly specific)

u Up to 40% of non -cranial 
tumors metastasize



57 year old female with a large thigh mass



57 year old female with a large thigh mass


