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41 yo female with a 2.2 cm left elbow mass. 41 yo female with a 2.2 cm left elbow mass. 

The following is TRUE:The following is TRUE:

�� A. This lesion can reach large sizesA. This lesion can reach large sizes

�� B. Typically, this is a slow growing B. Typically, this is a slow growing 

processprocess

�� C. Surgical excision is required to C. Surgical excision is required to C. Surgical excision is required to C. Surgical excision is required to 

control this processcontrol this process

�� D. The cell of origin is D. The cell of origin is 

endotheliumendothelium

�� E. Can be confused with a E. Can be confused with a 

malignant processmalignant process
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Nodular FasciitisNodular Fasciitis

�� Young adultsYoung adults

�� Upper extremities, trunk, Upper extremities, trunk, 
neckneck

�� Rapid growth + small sizeRapid growth + small size

Cellular proliferation Cellular proliferation �� Cellular proliferation Cellular proliferation 
(myofibroblasts) + myxoid (myofibroblasts) + myxoid 
matrix + mitosesmatrix + mitoses

�� Extravassated RBCs, keloidExtravassated RBCs, keloid--
like collagenlike collagen

�� SelfSelf--limitedlimited



Nodular Fasciitis



47 yo man with multiple medical problems 47 yo man with multiple medical problems 

presents with an 8.5 cm small bowel mass. presents with an 8.5 cm small bowel mass. 

What is the diagnosis?What is the diagnosis?

�� A. Gastrointestinal stromal A. Gastrointestinal stromal 

tumor (GIST)tumor (GIST)

�� B. IntraB. Intra--abdominal abdominal 

fibromatosis fibromatosis fibromatosis fibromatosis 

�� C. SchwannomaC. Schwannoma

�� D. FibrosarcomaD. Fibrosarcoma

�� E. Inflammatory E. Inflammatory 

myofibroblastic tumormyofibroblastic tumor
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The following is true about the above entity The following is true about the above entity 

with the EXCEPTION:with the EXCEPTION:

�� A. Displays strong nuclear staining with A. Displays strong nuclear staining with ββ--catenin.catenin.

�� B. May be associated with Gardner syndrome.B. May be associated with Gardner syndrome.

�� C. It is distinctly different morphologically and C. It is distinctly different morphologically and 

phenotypically from GIST.phenotypically from GIST.phenotypically from GIST.phenotypically from GIST.

�� D. It is typically a wellD. It is typically a well--circumscribed lesion circumscribed lesion 

amenable to complete surgical excision.amenable to complete surgical excision.

�� It is related to pelvic fibromatosis.It is related to pelvic fibromatosis.
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Gardner SyndromeGardner Syndrome

�� Autosomal dominant Autosomal dominant 

�� Germline mutation of APC gene (5q)Germline mutation of APC gene (5q)

�� Cutaneous cystsCutaneous cysts (epidermal or sebaceous) (epidermal or sebaceous) 

�� OsteomasOsteomas (skull and facial bones)(skull and facial bones)�� OsteomasOsteomas (skull and facial bones)(skull and facial bones)

�� Intestinal polyposisIntestinal polyposis (adenomatous polyps)(adenomatous polyps)

�� Colorectal carcinoma develops by age 40 yearsColorectal carcinoma develops by age 40 years

�� Mesenteric fibromatosisMesenteric fibromatosis

�� Indistinguishable from fibromatosis at other sites Indistinguishable from fibromatosis at other sites 
and sporadic casesand sporadic cases



FibromatosisFibromatosis



23 yo man with a 4.0 cm ulcerated skin nodule on the anterior 23 yo man with a 4.0 cm ulcerated skin nodule on the anterior 

abdominal wall. Tumor consists of uniform, slender fibroblasts abdominal wall. Tumor consists of uniform, slender fibroblasts 

arranged in a monotonous storiform pattern and strongly and arranged in a monotonous storiform pattern and strongly and 

diffusely positive for CD34. The following is true about this neoplasm diffusely positive for CD34. The following is true about this neoplasm 

with the EXCEPTION:with the EXCEPTION:

�� A. This tumor shares similar A. This tumor shares similar 
cytogenetic abnormality with giant cytogenetic abnormality with giant 
cell fibroblastomacell fibroblastoma

�� B. This tumor has a negligible rate of B. This tumor has a negligible rate of 
local recurrencelocal recurrence

�� B. This tumor has a negligible rate of B. This tumor has a negligible rate of 
local recurrencelocal recurrence

�� C. Fibrosarcoma can develop in this C. Fibrosarcoma can develop in this 
tumor.tumor.

�� D. The cytogenetic abnormality of D. The cytogenetic abnormality of 
this tumor leads to overproduction of this tumor leads to overproduction of 
plateletplatelet--derived growth factor beta derived growth factor beta 
(PDGF).(PDGF).

�� E. When melanin pigment is present E. When melanin pigment is present 
in this neoplasm then it is called in this neoplasm then it is called 
Bednar tumor.Bednar tumor.
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3 year old girl with a 2.7 cm superficially located right forearm 3 year old girl with a 2.7 cm superficially located right forearm 

mass. Representative images from the mass are shown below. mass. Representative images from the mass are shown below. 

Tumor cells are positive for desmin. The most likely diagnosis Tumor cells are positive for desmin. The most likely diagnosis 

is: is: 

�� A. Alveolar A. Alveolar 

rhabdomyosarcomarhabdomyosarcoma

�� B. Cavernous hemangiomaB. Cavernous hemangioma

�� C. Organized thrombusC. Organized thrombus�� C. Organized thrombusC. Organized thrombus

�� D. Angiomatoid fibrous D. Angiomatoid fibrous 

histiocytomahistiocytoma

�� E. Aneurysmal fibrous E. Aneurysmal fibrous 

histiocytomahistiocytoma
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Fibrohistiocytic Tumors of Fibrohistiocytic Tumors of 

Intermediate MalignancyIntermediate Malignancy

1. Dermatofibrosarcoma protuberans (DFSP)1. Dermatofibrosarcoma protuberans (DFSP)

2. Giant cell fibroblastoma2. Giant cell fibroblastoma

3. Plexiform fibrohistiocytic tumor3. Plexiform fibrohistiocytic tumor

4. Angiomatoid fibrous histiocytoma4. Angiomatoid fibrous histiocytoma4. Angiomatoid fibrous histiocytoma4. Angiomatoid fibrous histiocytoma

�� Younger patientsYounger patients

�� Significant risk of local recurrence Significant risk of local recurrence �������� complete complete 
surgical excisionsurgical excision

�� Limited risk for regional and distant metastasesLimited risk for regional and distant metastases



Dermatofibrosarcoma Protuberans Dermatofibrosarcoma Protuberans 

(DFSP)(DFSP)

�� Early + middle adult lifeEarly + middle adult life

�� Nodular cutaneous massNodular cutaneous mass

�� Trunk and upper extremitiesTrunk and upper extremities

�� CD34 consistently expressedCD34 consistently expressed�� CD34 consistently expressedCD34 consistently expressed

�� Supernumerary ring chromosomes 17, 22Supernumerary ring chromosomes 17, 22

�� Similar to giant cell fibroblastomaSimilar to giant cell fibroblastoma

�� Exon 2 of PDGF beta is fused to collagen type 1 Exon 2 of PDGF beta is fused to collagen type 1 
gene gene �������� overproduction of PDGF betaoverproduction of PDGF beta

�� Tyrosine kinase inhibitorsTyrosine kinase inhibitors



DFSP

CD34



Fibrosarcoma in DFSPFibrosarcoma in DFSP



Angiomatoid Fibrous HistiocytomaAngiomatoid Fibrous Histiocytoma

�� Distinctive tumor of Distinctive tumor of children + young children + young 

adultsadults

�� Nodular/cystic mass in Nodular/cystic mass in deep dermis + deep dermis + 

subcutissubcutissubcutissubcutis

�� ExtremitiesExtremities

�� Systemic symptoms (anemia, fever, Systemic symptoms (anemia, fever, 

weight loss)weight loss)



Angiomatoid Fibrous HistiocytomaAngiomatoid Fibrous Histiocytoma

1.1. BloodBlood--filled cystic spacesfilled cystic spaces

2.2. Fibrous pseudocapsule with Fibrous pseudocapsule with 
lymphoid cufflymphoid cuff

3.3. HistiocyteHistiocyte--like cellslike cells
Solid masses in the center Solid masses in the center •• Solid masses in the center Solid masses in the center 

•• Uniform, blandUniform, bland

•• Faint eosinophilic cytoplasm Faint eosinophilic cytoplasm 
with hemosiderinwith hemosiderin

•• Desmin, CD99 positive in 50% of Desmin, CD99 positive in 50% of 
casescases

•• CD68 + in some of the cellsCD68 + in some of the cells



Angiomatoid Fibrous HistiocytomaAngiomatoid Fibrous Histiocytoma



Angiomatoid Fibrous Histiocytoma

CytogeneticsCytogenetics

��t(12;22)(q13;q12)t(12;22)(q13;q12)

��EWSR1EWSR1--ATF1ATF1 fusion genefusion gene

��Similar to clear cell sarcoma!Similar to clear cell sarcoma!

Desmin

Angiomatoid Fibrous Histiocytoma



57 year old man with a deeply57 year old man with a deeply--seated left thigh mass. seated left thigh mass. 

A representative image is shown. The following is A representative image is shown. The following is 

TRUE about this tumor: TRUE about this tumor: 

�� A. The cell of origin is the A. The cell of origin is the 

chondrocyte.chondrocyte.

�� B. It is a rapidly growing tumor.B. It is a rapidly growing tumor.

�� C. Tumor cells frequently express C. Tumor cells frequently express 

desmin.desmin.desmin.desmin.

�� D. Occasionally tumor cells may D. Occasionally tumor cells may 

express neuroendocrine markers.express neuroendocrine markers.

�� E. This tumor is associated with E. This tumor is associated with 

t(11;22)(q24;q12) balanced t(11;22)(q24;q12) balanced 

translocation.translocation.
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Extraskeletal Myxoid ChondrosarcomaExtraskeletal Myxoid Chondrosarcoma

�� Uncommon tumor (<3% of all soft tissue sarcomas)Uncommon tumor (<3% of all soft tissue sarcomas)

�� WHO: tumor of uncertain differentiationWHO: tumor of uncertain differentiation
�� No convincing evidence that it is cartilaginousNo convincing evidence that it is cartilaginous

�� AdultsAdults�� AdultsAdults

�� Extremities (2/3 are proximal: thigh, popliteal fossa)Extremities (2/3 are proximal: thigh, popliteal fossa)

�� Deep soft tissue, muscleDeep soft tissue, muscle

�� Slow growing, with risk for local recurrence and Slow growing, with risk for local recurrence and 
metastasesmetastases



Extraskeletal Myxoid CS



Extraskeletal Myxoid CS



Extraskeletal Myxoid ChondrosarcomaExtraskeletal Myxoid Chondrosarcoma

�� ImmunohistochemistryImmunohistochemistry

�� Vimentin +Vimentin +

�� Inconsistent expression: SInconsistent expression: S--100, EMA, neuroendocrine 100, EMA, neuroendocrine 

differentiationdifferentiation

�� CytogeneticsCytogenetics

�� t(9;22)(q22;q12)t(9;22)(q22;q12) EWSEWS--NOR1NOR1 (70% of cases)(70% of cases)

�� NOR1 gene is aka NOR1 gene is aka CHN, NR4A3CHN, NR4A3

�� t(9;17)(q22;q11)t(9;17)(q22;q11) NOR1NOR1--RBP56 RBP56 fusion genefusion gene

�� t(9;15)(q22;q21)t(9;15)(q22;q21) NOR1NOR1--TAF15TAF15 fusion genefusion gene



15 yo girl with left scapular mass. Tumor cells are 15 yo girl with left scapular mass. Tumor cells are 

positive for CD99 and negative for desmin, myoD1, positive for CD99 and negative for desmin, myoD1, 

myogenin, cytokeratin AE1/AE3, and CD45. What is myogenin, cytokeratin AE1/AE3, and CD45. What is 

the most likely diagnosis?the most likely diagnosis?

�� A. Alveolar A. Alveolar 

rhabdomyosarcomarhabdomyosarcoma

�� B. Biphasic synovial B. Biphasic synovial �� B. Biphasic synovial B. Biphasic synovial 

sarcoma.sarcoma.

�� C. Desmoplastic small round C. Desmoplastic small round 

cell tumor.cell tumor.

�� D. Ewing sarcoma.D. Ewing sarcoma.

�� E. Small cell osteosarcomaE. Small cell osteosarcoma
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Which of the following statement is TRUE Which of the following statement is TRUE 

about the above tumor?about the above tumor?

�� A. CD99 expression in this tumor is highly specific A. CD99 expression in this tumor is highly specific 
and sensitiveand sensitive

�� B. 70B. 70--80% of cases express cytoplasmic positivity 80% of cases express cytoplasmic positivity 
with FLI1 antibody.with FLI1 antibody.

�� C. The most common fusion genes associated with C. The most common fusion genes associated with �� C. The most common fusion genes associated with C. The most common fusion genes associated with 
this tumor are this tumor are EWSEWS--FLIFLI and and EWSEWS--ERGERG..

�� D. Tumor cells may have clear cytoplasm due to D. Tumor cells may have clear cytoplasm due to 
abundant lipid content.abundant lipid content.

�� E. Homer Wright rosettes are never seen in this E. Homer Wright rosettes are never seen in this 
family of tumors.family of tumors.
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Ewing Sarcoma/PNET Tumor FamilyEwing Sarcoma/PNET Tumor Family

�� Neuroectodermal differentiationNeuroectodermal differentiation

�� Rearrangements of Rearrangements of EWSR1EWSR1 genegene

�� t(11;22)(q24;q12)t(11;22)(q24;q12) EWSR1EWSR1--FLI1 FLI1 fusion genefusion gene

�� t(21;22)(q22;q12)t(21;22)(q22;q12) EWSR1EWSR1--ERGERG fusion genefusion gene�� t(21;22)(q22;q12)t(21;22)(q22;q12) EWSR1EWSR1--ERGERG fusion genefusion gene

�� Rare in the soft tissueRare in the soft tissue

�� FirstFirst--third decadethird decade

�� CD99 + (membranous pattern) very CD99 + (membranous pattern) very 

sensitive, not specificsensitive, not specific



Ewing Sarcoma Tumor FamilyEwing Sarcoma Tumor Family

CD99



19 yo man with a 6.2 cm mass attached to the serosa of 19 yo man with a 6.2 cm mass attached to the serosa of 

transverse colon. Representative image from the tumor is transverse colon. Representative image from the tumor is 

below. Tumor cells were positive for cytokeratin AE1/AE3, below. Tumor cells were positive for cytokeratin AE1/AE3, 

desmin (see image) and NSE. The following is true about this desmin (see image) and NSE. The following is true about this 

tumor with the EXCEPTION:tumor with the EXCEPTION:

�� A. This tumor characteristically A. This tumor characteristically 

affects  young males.affects  young males.

�� B. Tumor cells consistently show B. Tumor cells consistently show 

nuclear expression with WTnuclear expression with WT--1.1.nuclear expression with WTnuclear expression with WT--1.1.

�� C. This tumor is characterized by C. This tumor is characterized by 

t(11;22)(p13;q12).t(11;22)(p13;q12).

�� D. CD99 may be expressed by D. CD99 may be expressed by 

this tumor.this tumor.

�� E. This tumor derives from E. This tumor derives from 

mesothelial cells.mesothelial cells.
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Desmoplastic Small Round Cell TumorDesmoplastic Small Round Cell Tumor

�� Abdominal/pelvic peritoneumAbdominal/pelvic peritoneum

�� Young malesYoung males

�� Aggressive clinical courseAggressive clinical course

�� Typical histologyTypical histology

�� ImmunohistochemistryImmunohistochemistry

Epithelial markersEpithelial markers�� Epithelial markersEpithelial markers

�� Desmin (perinuclear dotDesmin (perinuclear dot--like like 
pattern)pattern)

�� Neural markersNeural markers

�� WTWT--11

�� CD99 (a third of cases)CD99 (a third of cases)

�� t(11;22)(p13;q12)t(11;22)(p13;q12)

�� EWSEWS--WT1WT1 fusion genefusion gene



Desmoplastic Small Round Cell Tumor

AE1/AE3 Desmin

Desmoplastic Small Round Cell Tumor





TumourTumour TranslocationTranslocation Fusion productFusion product

Angiomatoid fibrous histiocytomaAngiomatoid fibrous histiocytoma t(12;22)(q13;q12)t(12;22)(q13;q12) EWSR1EWSR1––ATF1ATF1

Clear cell sarcomaClear cell sarcoma
t(12;22)(q13;q12)t(12;22)(q13;q12) EWSR1EWSR1––ATF1ATF1

t(2;22)(q34;q12)t(2;22)(q34;q12) EWSR1EWSR1––CREB1CREB1

Desmoplastic round cell tumorDesmoplastic round cell tumor
t(11;22)(p13;q12)t(11;22)(p13;q12) EWSR1EWSR1––WT1WT1

t(21;22)(q22;q12)t(21;22)(q22;q12) EWSR1EWSR1––ERGERG

Extraskeletal myxoid chondrosarcomaExtraskeletal myxoid chondrosarcoma t(9;22)(q22;q12)t(9;22)(q22;q12) EWSR1EWSR1––NR4A3NR4A3

t(11;22)(q24;q12)t(11;22)(q24;q12) EWSR1EWSR1––FLI1FLI1

t(21;22)(q22;q12)t(21;22)(q22;q12) EWSR1EWSR1––ERGERG

Ewing sarcoma/PNETEwing sarcoma/PNET

t(21;22)(q22;q12)t(21;22)(q22;q12) EWSR1EWSR1––ERGERG

t(20;22)(q13;q12)t(20;22)(q13;q12) EWSR1EWSR1––NFATC2NFATC2

t(2;22)(q33;q12)t(2;22)(q33;q12) EWSR1EWSR1––FEVFEV

t(7;22)(p22;q12)t(7;22)(p22;q12) EWSR1EWSR1––ETV1ETV1

t(17;22)(q12;q12)t(17;22)(q12;q12) EWSR1EWSR1––E1AFE1AF

t(2;22)(q31;q12)t(2;22)(q31;q12) EWSR1EWSR1––SP3SP3

t(1;22)(p36.1;q12)t(1;22)(p36.1;q12) EWSR1EWSR1––ZNF278ZNF278

t(6;22)(p21;q12)t(6;22)(p21;q12) EWSR1EWSR1––POU5FIPOU5FI

MyxoidMyxoid––round cell liposarcomaround cell liposarcoma t(12;22)(q13;q12)t(12;22)(q13;q12) EWSR1EWSR1––DDIT3DDIT3

From Romeo S, Dei Tos AP. Soft tissue tumors associated with EWSR1 translocation. Virchows Arch 2010;456:219-234



Fluorescence In Situ Hybridization (FISH)Fluorescence In Situ Hybridization (FISH)



The patient is a 58 yo man with a 3.0 cm subcutaneous The patient is a 58 yo man with a 3.0 cm subcutaneous 

posterior neck mass (see image below). The following posterior neck mass (see image below). The following 

is true with the EXCEPTION:is true with the EXCEPTION:

�� A. This tumor is related to A. This tumor is related to 

pleomorphic lipoma.pleomorphic lipoma.

�� B. The spindle cells are CD34 B. The spindle cells are CD34 

positive.positive.

�� C. This tumor is characterized C. This tumor is characterized 

by loss of 16q.by loss of 16q.

�� D. This tumor is characterized D. This tumor is characterized 

by giant marker and ring by giant marker and ring 

chromosomes.chromosomes.

�� E. This is a benign lesion.E. This is a benign lesion.
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Spindle Cell/Pleomorphic LipomaSpindle Cell/Pleomorphic Lipoma

�� Best considered as one entityBest considered as one entity

�� Characteristic clinical setting (80%)Characteristic clinical setting (80%)

�� CircumscribedCircumscribed

�� Spindle cellsSpindle cells

�� uniform, elongated nuclei, uniform, elongated nuclei, 
bipolar cytoplasmic processesbipolar cytoplasmic processes

�� Pleomorphic cellsPleomorphic cells

�� multinucleated bizarre floretmultinucleated bizarre floret--like like 
cellscells

�� Ropey, birefringent collagenRopey, birefringent collagen

�� Loss of 16q, loss of 13qLoss of 16q, loss of 13q



Spindle Cell LipomaSpindle Cell Lipoma

CD34



The patient is an 80 yo female with 20.0 cm The patient is an 80 yo female with 20.0 cm 

retroperitoneal mass, depicted in the following retroperitoneal mass, depicted in the following 

images. The following is TRUE:images. The following is TRUE:

�� A. This is a pleomorphic lipoma.A. This is a pleomorphic lipoma.

�� B. This tumor is characterized by B. This tumor is characterized by 

giant marker and ring giant marker and ring 

chromosomes.chromosomes.

�� C. MDM2 immunohistochemical C. MDM2 immunohistochemical �� C. MDM2 immunohistochemical C. MDM2 immunohistochemical 

stain is negative  in this tumor.stain is negative  in this tumor.

�� D. This tumor has a low rate of D. This tumor has a low rate of 

local recurrence.local recurrence.

�� E. This tumor does not have the E. This tumor does not have the 

potential to dedifferentiate.potential to dedifferentiate.
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Atypical Lipomatous Tumor/WellAtypical Lipomatous Tumor/Well--

Differentiated LiposarcomaDifferentiated Liposarcoma

�� Most common form of LSMost common form of LS

�� Late adult lifeLate adult life

�� LocationLocation

�� Deep muscle of extremitiesDeep muscle of extremities�� Deep muscle of extremitiesDeep muscle of extremities

�� RetroperitoneumRetroperitoneum

�� Spermatic cord, groinSpermatic cord, groin

�� CytogeneticsCytogenetics

�� Giant marker and ring chromosomesGiant marker and ring chromosomes

�� amplification of 12q13amplification of 12q13--15 (MDM2, 15 (MDM2, 

CDK4, SAS genes etc.)CDK4, SAS genes etc.)

�� IHC: positive for MDM2 and CDK4IHC: positive for MDM2 and CDK4



44 yo female with a 5.0 cm well44 yo female with a 5.0 cm well--circumscribed circumscribed 

intramuscular thigh mass. The most likely intramuscular thigh mass. The most likely 

diagnosis is:diagnosis is:

�� A. Intramuscular myxoma.A. Intramuscular myxoma.

�� B. Aggressive angiomyxoma.B. Aggressive angiomyxoma.

�� C. LowC. Low--grade grade 

myxofibrosarcoma.myxofibrosarcoma.

�� D. Myxoid liposarcoma.D. Myxoid liposarcoma.

�� E. LowE. Low--grade fibromyxoid grade fibromyxoid 

sarcomasarcoma
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The following is TRUE about the The following is TRUE about the 

above tumor:above tumor:

�� A. It is the most common type of liposarcoma.A. It is the most common type of liposarcoma.

�� B. Round cell liposarcoma is the poorly B. Round cell liposarcoma is the poorly 

differentiated variant of this tumor.differentiated variant of this tumor.

�� C. No reciprocal translocations have been C. No reciprocal translocations have been �� C. No reciprocal translocations have been C. No reciprocal translocations have been 

described in this tumor.described in this tumor.

�� D. Survival is independent on the proportion of D. Survival is independent on the proportion of 

round cell component in this tumor.round cell component in this tumor.

�� E. The most common site for this tumor is E. The most common site for this tumor is 

retroperitoneum.retroperitoneum.
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��t(12;16)(q13;p11)t(12;16)(q13;p11)

CHOP (DDIT3)CHOP (DDIT3)--FUSFUS fusion fusion 

genegene

��t(12;22) t(12;22) DDIT3DDIT3--EWSR1EWSR1
fusion genefusion gene



15 months old baby boy with a superficially located 15 months old baby boy with a superficially located 

right upper arm nodule noted by his mother for a few right upper arm nodule noted by his mother for a few 

months. The following is true with the EXCEPTION:months. The following is true with the EXCEPTION:

�� A. This represents the infantile variant A. This represents the infantile variant 

of myxoid liposarcoma.of myxoid liposarcoma.

�� B. This lesion is characterized by B. This lesion is characterized by 

8q118q11--13 rearrangements.13 rearrangements.8q118q11--13 rearrangements.13 rearrangements.

�� C. PLAG1 rearrangements can be C. PLAG1 rearrangements can be 

detected by FISH in this tumor.detected by FISH in this tumor.

�� D. This is a benign lesion.D. This is a benign lesion.

�� E. This is a lesion exclusively seen in E. This is a lesion exclusively seen in 

infancy and early childhood.infancy and early childhood.



15 months old baby boy with a superficially located 15 months old baby boy with a superficially located 

right upper arm nodule noted by his mother for a few right upper arm nodule noted by his mother for a few 

months. The following is true with the EXCEPTION:months. The following is true with the EXCEPTION:

�� A. This represents the infantile variant A. This represents the infantile variant 

of myxoid liposarcoma.of myxoid liposarcoma.

�� B. This lesion is characterized by B. This lesion is characterized by 

8q118q11--13 rearrangements.13 rearrangements.8q118q11--13 rearrangements.13 rearrangements.

�� C. PLAG1 rearrangements can be C. PLAG1 rearrangements can be 

detected by FISH in this tumor.detected by FISH in this tumor.

�� D. This is a benign lesion.D. This is a benign lesion.

�� E. This is a lesion exclusively seen in E. This is a lesion exclusively seen in 

infancy and early childhood.infancy and early childhood.



LipoblastomaLipoblastoma

�� During the first 3 yrs of lifeDuring the first 3 yrs of life
�� Unlike myxoid liposarcoma which Unlike myxoid liposarcoma which 

occurs in adults.occurs in adults.

�� Lobules of immature fat separated Lobules of immature fat separated 
by fibrous septaeby fibrous septaeby fibrous septaeby fibrous septae

�� Two forms:Two forms:
�� CircumscribedCircumscribed

�� DiffuseDiffuse

�� Rearrangements of 8q11Rearrangements of 8q11--13 13 
((PLAG1PLAG1 gene)gene)
�� HAS2/PLAG1HAS2/PLAG1

�� COL1A2/PLAG1COL1A2/PLAG1



15 yo F with right upper arm deep soft tissue 15 yo F with right upper arm deep soft tissue 

mass. What is the most likely diagnosis?mass. What is the most likely diagnosis?

�� A. Renal cell carcinomaA. Renal cell carcinoma

�� B. Alveolar soft part sarcomaB. Alveolar soft part sarcoma

�� C. Granular cell tumorC. Granular cell tumor�� C. Granular cell tumorC. Granular cell tumor

�� D. Metastatic malignant D. Metastatic malignant 

melanomamelanoma

�� E. Alveolar E. Alveolar 

rhabdomyosarcomarhabdomyosarcoma
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The following is true about the above neoplasm, with The following is true about the above neoplasm, with 

the EXCEPTION:the EXCEPTION:

�� A. Tumor cells express nuclear staining with TFE3A. Tumor cells express nuclear staining with TFE3

�� B. Electron microscopy shows the presence of B. Electron microscopy shows the presence of 
Birbeck granulesBirbeck granules

�� C. PASD highlights needleC. PASD highlights needle--like crystals within the like crystals within the 
cytoplasm of tumor cellscytoplasm of tumor cellscytoplasm of tumor cellscytoplasm of tumor cells

�� D.  This neoplasm can metastasize decades after D.  This neoplasm can metastasize decades after 
the original diagnosisthe original diagnosis

�� E. It is characterized by chromosomal E. It is characterized by chromosomal 
translocation that leads to the translocation that leads to the TFE3TFE3--ASPSCR1ASPSCR1
fusion genefusion gene
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fusion genefusion gene



Alveolar Soft Part SarcomaAlveolar Soft Part Sarcoma

�� ? Cell of origin? Cell of origin

�� Young F, deep soft tissueYoung F, deep soft tissue

�� PASD: needlePASD: needle--like crystalslike crystals

�� EM: membraneEM: membrane--bound crystals bound crystals �� EM: membraneEM: membrane--bound crystals bound crystals 
with crosswith cross--grid patterngrid pattern

�� der(17)t(X;17)(p11.2;q25)der(17)t(X;17)(p11.2;q25)

�� TFE3TFE3--ASPSCR1 [ASPL]ASPSCR1 [ASPL] fusion fusion 
gene gene 



Alveolar Soft Part SarcomaAlveolar Soft Part Sarcoma



55 year old man with an arm mass. What 55 year old man with an arm mass. What 

is the diagnosis?is the diagnosis?

�� A. LeiomyomaA. Leiomyoma

�� B. SchwannomaB. Schwannoma

�� C. MyxomaC. Myxoma�� C. MyxomaC. Myxoma

�� D. Palisaded D. Palisaded 

encapsulated neuromaencapsulated neuroma

�� E. Morton’s neuromaE. Morton’s neuroma
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�� A. LeiomyomaA. Leiomyoma
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SchwannomaSchwannoma

�� Encapsulated (capsule is epineurium)Encapsulated (capsule is epineurium)

�� Solitary lesionSolitary lesion

�� BenignBenign

�� Location:Location:Location:Location:
�� Head and neckHead and neck

�� Flexor surfaces of extremitiesFlexor surfaces of extremities

�� Deep: posterior mediastinum, retroperitoneumDeep: posterior mediastinum, retroperitoneum

�� Uniform, intense + with SUniform, intense + with S--100100

�� Antoni A/Antoni B; ancient changes; characteristic Antoni A/Antoni B; ancient changes; characteristic 
vesselsvessels



SchwannomaSchwannoma



This lesion, present since childhood, is This lesion, present since childhood, is 

pathognomonic for which of the following pathognomonic for which of the following 

syndromes?syndromes?

�� A. Neurofibromatosis A. Neurofibromatosis 

type Itype I

�� B. Neurofibromatosis B. Neurofibromatosis 

type IItype IItype IItype II

�� C. VonC. Von--Hippel LindauHippel Lindau

�� D. SturgeD. Sturge--WeberWeber

�� E. KlippelE. Klippel--TrenaunayTrenaunay
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NeurofibromaNeurofibroma

�� Not encapsulatedNot encapsulated

�� Plexiform neurofibroma = diffuse, tortuous Plexiform neurofibroma = diffuse, tortuous 

enlargement of peripheral nervesenlargement of peripheral nerves

�� Proliferation of all the elements of a nerve:Proliferation of all the elements of a nerve:�� Proliferation of all the elements of a nerve:Proliferation of all the elements of a nerve:

�� Axons: positive for NSE, neurofilamentAxons: positive for NSE, neurofilament

�� Schwann cells: positive for SSchwann cells: positive for S--100100

�� Fibroblasts: positive for CD34, FXIIIaFibroblasts: positive for CD34, FXIIIa

�� Perineurial cells: positive for EMAPerineurial cells: positive for EMA



NeurofibromatosisNeurofibromatosis

�� NF1NF1

�� Very common: 1:2,500/3,000Very common: 1:2,500/3,000

�� Autosomal dominantAutosomal dominant

�� NF1 gene (crz. 17) encodes NF1 gene (crz. 17) encodes neurofibrominneurofibromin

Multiple neurofibromas, plexiform neurfibroma, >5 café Multiple neurofibromas, plexiform neurfibroma, >5 café �� Multiple neurofibromas, plexiform neurfibroma, >5 café Multiple neurofibromas, plexiform neurfibroma, >5 café 

au lait spots, other malformationsau lait spots, other malformations

�� 55--13% develop MPNST13% develop MPNST

�� NF2NF2

�� NF2 gene (crz 22) encodes NF2 gene (crz 22) encodes merlinmerlin

�� Bilateral acoustic schwannomas, other CNS neoplasms Bilateral acoustic schwannomas, other CNS neoplasms 

(meningioma, astrocytoma)(meningioma, astrocytoma)



3 yo girl with arrhythmia was found to have a cardiac 3 yo girl with arrhythmia was found to have a cardiac 

mass. The following is true about this lesion with the mass. The following is true about this lesion with the 

EXCEPTION:EXCEPTION:

�� A. This is a lesion of infants A. This is a lesion of infants 

and small childrenand small children

�� B. Can be associated with B. Can be associated with 

tuberous sclerosistuberous sclerosis

�� C. This lesion may regress C. This lesion may regress �� C. This lesion may regress C. This lesion may regress 

spontaneouslyspontaneously

�� D. The lesional cells are D. The lesional cells are 

called “spider cells”called “spider cells”

�� E. This lesion may transform E. This lesion may transform 

into malignancyinto malignancy
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RhabdomyomaRhabdomyoma

�� CardiacCardiac

�� ExtracardiacExtracardiac

1.1. Adult typeAdult type

�� Head and neck, elderly Head and neck, elderly 

peoplepeoplepeoplepeople

2.2. Fetal typeFetal type

�� Head and neck, childrenHead and neck, children

3.3. Genital typeGenital type

�� Polypoid mass in Polypoid mass in 

vagina/vulva of middlevagina/vulva of middle--

aged womenaged women “Spider cell”



14 yo girl with a leg mass. Tumor cells were 14 yo girl with a leg mass. Tumor cells were 

positive for myopositive for myo--D1 (see image). The following is D1 (see image). The following is 

TRUE about this tumor:TRUE about this tumor:

�� A. Genitourinary tract is a common A. Genitourinary tract is a common 

location for this tumor.location for this tumor.

�� B. It is characterized by B. It is characterized by PAX3PAX3--
FKHR FKHR fusion gene.fusion gene.

�� C. Positivity with myoC. Positivity with myo--D1 is D1 is 

sensitive but not very specific for sensitive but not very specific for 

this tumor.this tumor.

�� D. This tumor has a favorable D. This tumor has a favorable 

histologyhistology

�� E. This tumor is more common in E. This tumor is more common in 

adult population.adult population.
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Alveolar RMS

Desmin

Alveolar RMS



Embryonal RMS, spindle cell typeEmbryonal RMS, spindle cell type


