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Next generation IHC 
as surrogate for molecular diagnosis 

in soft tissue neoplasms



Conventional IHC:

ÂIdentification of line of differentiation

ÁIntermediate  filaments

ÁReceptor proteins

New generation IHC:

ÂPrediction of genetic status/ genetic alterations

ÁGene fusion products (transcription factors )

ÁAberrant proteins

ÁGene amplifications

Aims of diagnostic IHC in soft tissue
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Recognize physiological gene products of tumor 
suppressors, e.g. SWI/SNF, MMR, Rb1, etc.. 

üWe are looking for loss of expression
üNormal stromal cells are best internal control

Recognize a protein that is expressed as a result of 
activating gene mutation or fusions: 

üWe are looking for overexpression (STAT6, etc)
üOnslide control mandatory
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Pitfalls in conventional IHC: 
CK-positive sarcomas

ÂDiffusely CK-positive (mimics of carcinomas)

ÁEpithelioid sarcoma

ÁDSRCT

ÁSubset of epithelioid angiosarcoma

ÁPseudomyogenic hemangioendothelioma (AE1/AE3).

ÁIMT (mainly GU cases)

ÁSubset of LMS

ÂFocal or variable CK-positive

ÁSynovial sarcoma

ÁDiverse miscellaneous (mimics of SS)
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Desmin

Pan-CK

WT1 C-terminus Ab
(DSRCT; EWSR1/WT1)
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Differentiation markers: known pitfalls of some antibodies
Ulcerated bleeding skin tumor, 65 yo male
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CD31Ulcerated bleeding skin tumor



CD31

ERG
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CD31

HMB45 ERG



Endothelial markers

Â Best use in combination.

Â CD31 + ERG most valuable.

Â Staining intensity must be same as normal vessels.

Â ERG+ nonvascular: subset of epithelioid sarcoma, subset of 

prostate carcinoma, acute leukemias, artifacts .

Â CD31+ nonvascular: weak to moderate staining in 

histio/monocytic cells, poorly diff mlaignnacies.



Molecular antibodies in soft tissue path

×SWI/SNF proteins

×STAT6

×ALK

×MUC4

×TLE1/SS18

×NTRK

×etc. 



VLoss of function mutations = loss of the protein (deficiency).

VProtein loss is limited to the neoplastic cells.



Epithelioid sarcoma: the prototype of SMARCB1 -deficient 
soft tissue neoplasms

INI1



SMARCA4 is a rare alternate in rhabdoid malignancies of soft tissue

SMARCA4



The rhabdoid cell : a hallmark of alterations in the SMARCB1 
and other members of SWI/SNF chromatin remodeling complex



Epithelioid inflammatory myofibroblastic sarcoma
(Almost all have ALK -RANBP2 fusions)

VRare aggressive IMT variant (<5% of all IMTs).

VStriking male predilection (> 5: 1).

VAge 7 mo-63 yrs (median: 39 yrs ).

VAll intra -abdominal (ileum/mesentery & omentum)

VMedian size: 15 cm.

VMets: (liver, lung, nodes).

V>60% DOD within 2 yrs. 

VResponsive to ALK inhibitors (crizotinib).

The ALK family



extensive permeation of the muscularis propria



large epithelioid cells with vesicular nuclei & macronucleoli


