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Soft Tissue Tumors

Overview|] ¢{ 27( NBFSNES &2 G(KS ¢02yySOGAGS GAa&dz
muscle, fibrous tissue, blood vessels, lymph vessels and nerves.

Tumors arising in these sites often shovesenchymal differentiation

Benignmesenchymal tumors far outnumber malignant tumo(se., sarcomas) by a factor of >100.

The most common benign tumor is Lipoma (30% of all soft tissue tumors), followed by fibrohistiocytit
tumors (e.g., dermatofibroma), vascular tumors (e.g., hemangioma), and peripheral nerve sheath
tumors (e.g., neurofibroma).

Benign tumorsre usuallysuperficialand<5 cm
Sarcomasre usually> 5cmand/or deep-seated

Soft tissue tumors considered challenging by many, likely incheto the fact thathey are relatively
rared LI NI A Odzf F NI @ &l NO2YlLaos a2z ¢S R2y QG 3SaG G+
lots of molecularcorrelates, which most pathologists have limited experience with.

Always exclude (at least mentally) carcinoma, melanoma, lymphoma, and mesothelioma before mak
a sarcoma diagnosis.

Biologic PotentialBeyond Benign and Malignant

Particularly when it comes to soft tissue tumors, the division of tumors into only benign and maligna
Ad Iy 2OSNBEAYLIEATFTAOFGAZ2Y O6aFlFtasS RAOK2G2Y@¢0
behavior.

Most soft tissue tumors fit reasonably well into one of the 4 managerial categories below.

Benign Almost always cured by compleiecalexcision. Lipoma, Leiomyoma,
Usually danot recur (and are noiestructive Dermatofibroma,
when they do). Exceedingly rare metastases. Neurofibroma

Intermediate Infiltrative and locally destructive growth. Usually Desmoid fibromatosis

(locally aggressive) requirewidelocal excision. Often recur locally.

Very rarely (if ever) metastasize.

Intermediate Often locally aggressive (see aboaid, Angiomatoid fibrous

(rarely metastasizing) additionally, have a low rate of metastases (~2%) histiocytoma, Plexiform
which is often unpredictable fibrohistiocytic tumor

Malignant Have substantial risk of distant metastases Myxofibrosarcoma,

(sarcoma) (depending on type and grade). Leiomyosarcoma

Morphology frequently belies true biologic potential (with relatively bland tumors, likedowde
fibromyxoid sarcoma, exhibiting metastatic potential), so a firm histologic diagnosis is often necess:
to predict behavior and assign a tumor into one of these categories.

It really depends on tumor type, locatioetcX o6 dzi YIFyeé GdzyY2NR 2F AydS)
potential may be considered for adjuvant therapy (i.e., radiation or chemotherapy).



Approaches to typing | take one of two approaches in trying to diagnose soft tissue lesic

Approach 1 Identify a line ofdifferentiation: | usually first start by trying to determine a line of
differentiation, if possible, by morphology with the judicious use of immunohistochemistry, as necess
For example, a lot of the time you can tell immediately if a tumor has adipocytic or vascular different

AQQran:h 2 Pelttern-basedAapproach:Sorpe Iine§ of diﬁe[entiation have overlapping morphology (g.g.,
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In these instances, | use IHC panels, with some morphologic hints.

_Classification by Differentiatio

This approach is what is taken by the WHO to classify tumors.

Cellularcdifferentiatione th@specialized state of the cedir phenotype e.g., smooth muscle) may
O2NNBt IS gAGKI 0dzi Aa hb@genesisd YOO/t Y2 d2aT o2ANIRKTA

Histogenesis is hard to use for classification in reality as it requires assumptionsd  f 2 2 { &
it must havecomeT N2 Yand dgéfactthali 2 YS G dzyY2NAR R2y Qi KI @S |

Essentially, | try to find the line(s) of probable differentiation by morphology, possibly with supportin
and then move to subtyping within that subdivision based on additional factors (e.g., atypia, compo
etcX 0

Adipocytic

Contain differentiatedipocyted lipoblasts @ ).

Clear cytoplasmic vacuolgsoften distort or push aside nucleus
IHC: (+) S100 (but often not necessary)

Examples: Lipoma, Walifferentiated liposarcoma

Fibroblastic/Myofibroblastic
Cells resemble fibroblastsr myofibroblasts (spindled cells in matrig = o
Often have collagenous stroma s
IHC: Variable,(#¢ { a! 6 ¢A 0K GdONFY NI
Examples: Fibroma, Inflammatory myofibroblastic tumor

Fibrohistiocytic

Tumor cellgesemble histiocytes and/or fibroblasts
Often more epithelioid to spindled cells.

IHC: Variable, (+ CD68 :
Examples: Dermatofibroma, Tenosynovial giant cell tumor

Vascular

Vessel formatiorby tumor cells

(includes sldlike spaces and intracellular lumens)
IHC: (+) ERG, CD31, CD34

Examples: Hemangioma, Angiosarcoma




PerivascularPericytic
Modified vascular smooth muscle cells
Often dualmuscleand vasculardifferentiation
IHC: Variable, (+) SMA,

Examples: Glomusjyopericytoma

Smooth Muscle hp
Resemble smooth muscle: Cells arrangeidtieresting fascicles 4 A
G/ AExr NS¢ oR-BkaE nRIAR LILIA v 3

Required IHC: (+) Desmin, SMACd&desmonand/or Calponin
Examples: Leiomyoma, Leiomyosarcoma

Skeletal Muscle i
Crossstriated cells. @ 'h N
Rhabdoidcells to small round blue cells ST
Required IHC: (+) Myogenin, MyoD1, and/or Desm ‘\;;
Examples: Rhabdomyoma, Rhabdomyosarcoma . ™ \\

L

GIST

Derived from Interstitial cells aajal
Spindled to epithelioid cells. Usually arising in bowel wall
IHC: (+) CD117, DOG1, CD34

Chondreosseous

Bone or cartilaggroduction.
IHC: Cartilage (+) S100 (but often unnecessary) =
Osteoblasts (+) SATB2 (but often unnecessary)
Example: Extraskeletal osteosarcoma ;

Peripheral Nerve Sheath
Spindled cells witlvavy, buckled nuclei

May see gapglion cells. A o °
ate a8S aLI NByide ySNBE S = o ™

IHC: (+) S100, SOX10 (with some exceptions..)
Examples: Schwannoma, Neurofibroma, MPNST

Small round cell sarcoma
Smallround cellswith scant cytoplasm

VeryBlue High N:C ratio

IHC: Variable. Molecular: Fusions!

Examples: Ewing sarcoma, @#@rranged Sarcomas

Uncertain differentiation
Variable, often relatively unigue morphology
IHC: Variable. Molecular: Fusions, often! N
Examples: Synovial sarcoma, Alveolar soft part sarc¢™
L3
s




Pattern-Based Approach
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Some tumor types showgonsiderable morphologic similaritieequiring IHC to narrow things down. In
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Furthermore, it can be helpful to judiciously consid@mickersbased on a patterbased approach.
I MXXOid I IHC to consider: S10@esmin CK AE1/AE3 -3 6 > (ST
j \ v.;,l.', > & .
Myxoma Myoepithelial carcinoma o 28 o .
Neurofibroma Myxoinflammatory fibroblastic AR P ¢
Perineuioma sarcoma \h o o v T
Neurothekeoma Aggressive angiomyxoma : o o w N
Spindle cell lipoma Chordoma s 2 @
Nodular fasciitis Lipoblastoma ik P .;. %o
Ossifyindibromyxoidtumor Nerve sheath myxoma y= % ’
Myxoidliposacoma Intimal sarcoma Wong % gt “;'v"_,'
Myxofibrosarcoma MPNST L 3 P LR ANe
. - % ’ o9 -
Extraskeletal myxoid chondrosarcoma Ve L
Lowgrade fibromyxoid sarcoma 3 v 3
Myoepithelioma Note: Some prefer SOX10 over S1 ¥ 8’ sro e

| Pleomorphic| iHc to consider: S100, Desmin, Myogenin, CD45, CK AEL/AE3, ERG

Undifferentiated pleomorphic sarcomaPleomorphic fibroma

Pleomorphic leiomyosarcoma
Pleomorphic liposarcoma

Pleomorphic rhabdomyosarcoma

Dedifferentiated liposarcoma

Pleomorphic dermal sarcoma

Atypical fibroxanthoma

Schwannoma/Neurofibroma
(with ancient change)

Myxoinflammatory fibroblastic sarcomaVietastatic carcinoma

Pleomorphic angiectatic tumor
Myxofibrosarcoma
Angiosarcoma

Extraskeletal osteosarcoma

PEComa
Melanoma

| Round cell| iHc to consider: S100, Desmin, CK AEL/AE3, CD45, TIOWT1,

CD34, Synaptophysin, Myogenin,

Ewing sarcoma
Alveolar rhabdomyosarcoma

Round cell (myxoid) liposarcoma
Desmoplastic small round cell tumorSmall cell carcinoma
Rhabdoid tumor (A

Synovial sarcoma

Mesenchymal chondrosarcoma

ClCrearranged sarcomas
BCORearranged sarcomas
Lymphoma/Leukemia

2 A f WG
Neuroblastoma
Melanoma ’



| Spindled Cell$ iHc to consider: S100, Desmin, SMA, CK AEL/AE3| péienin, MUCA,

CD34, CD31, CD117, STATS, e, 1, L A

Nodular fasciitis Lowgrade fibroblastic sarcoma b [ ﬁﬁ,
Inflammatory myofibroblastic tumor Embryonal/Spindled ;’ﬁ“ \v"'r. N A
Myofibroma/myopericytoma rhabdomyosarcoma Lo ‘;) ¥ L é;’RF“
Fibrous hamartoma of infancy Kaposi sarcoma ol v‘g S Sl
Calcifying aponeurotic fiboroma Angiosarcoma s T Tasyd 7
Fibromatosis Fibrous histiocytoma & »?;“; g
Schwannoma Dedifferentiated liposarcoma '%_:.\'?;, ,,559, @ ¢
Neurofibroma Follicular dendritic cell sarcoma v fj_{j’_% gf& J
Perineurioma Solitary fibrous tumor L TRy G
Ganglioneuroma Aggressive angiomyxoma ;&L ’fw.i'j;!, % )
Spindle cell lipoma Myxofibrosarcoma Ny y'."“, el{\
Leiomyoma Fibroma (several kinds) ﬁ} 20, vg»
Leiomyosarcoma Myofibroblastomamammarytype) = ’mg%b' w4
GIST Hemosiderotidibrolipomatoustumor &< %%, ""ﬂ"".-,"' ~‘;,49‘
MPNST Angiofibroma T P i
Synovial sarcoma PEComa Ser S ; -
Biphenotypicsinonsasatarcoma P ‘7@; v y
DFSP S > o =
b 20 2L X g0 A

| Epithelioid] IHC to consider: S100, Desmin, CD45, CK AE1/AE3, ERG, CD68, INIL, CD34

Epithelioid schwannoma
Epithelioid hemangioma
Epithelioid sarcoma
Extrarenal rhabdoid tumor
Epithelioid MPNST
Tenosynovial giant cell tumor
Myoepithelioma/carcinoma

Ossifyindgibromyxoidtumo
Granular cell tumor

Glomus tumor
Epithelioid angiosarcoma
Epithelioid
hemangioendothelioma

GIST Metastatic carcinoma
PEComa Metastatic melanoma
Meningioma Rhabdoid tumor

Clear cell sarcoma
Alveolar soft part sarcoma

Juvenile xanthogranuloma

r 5?& *n .
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| BlphaSICI IHC to consider: S100, CK AE1/AE3, MDM2 SMA, H3K27me3

Carcinosarcoma Schwannoma

Biphasic synovial sarcoma Plexiform Fibrohistiocytic
MPNST (with heterologous tumor

differentiation) Angiomyofibroblastoma
Ectopic hamartomatous Epithelioid sarcoma
thymoma

Dedifferentiated liposarcoma
Myoepithelioma/carcinoma

PEComa

(Biphasic) Mesothelioma

Leiomyoma




[Sarcoma Grading

For sarcomas, which are by definition malignant, histologic type alone often does not provide suffici
information for predicting clinical behavior and treatment planning. As such, the tumors must also b
graded, most often usinthe French Federation of Cancer Centers Sarcoma Group (FNCLCC) systel

Grading isdeallydone on resection specimens without poperative therapy (which may cause
necrosis, thereby altering grade).

As tumors can be heterogeneous, omynimumgrade can be assigned on a biopsy.

[ French Grading System (FNCLEC)

Atypical lipomatous tumor/weldifferentiated 1
Tumor Differentiation liposarcoma
- Welkdifferentiated leiomyosarcoma 1
Score 1  Sarcomas closely resemble normal adult tissue
Myxoid liposarcoma 2
Score 2 Sarcomas for which histologic typing is certain | Conventional leiomyosarcoma 2
(e.g., myxoid liposarcoma) -
Myxofibrosarcoma 2
Score 3 Embryonal or undifferentiated sarcomas, T = T
sarcomas of doubtful subtype ighgrade myxoid (round cell) liposarcoma 3
o . Pleomorphic liposarcoma 3
Mitotic Count (per 40x field)
: Dedifferentiated liposarcoma 3
Score 1  0-9 mitoses per 10 HPF
Pleomorphic rhabdomyosarcoma 3
Score 2 10-19 mitoses per 10 HPF
Poorly differentiated/pleomorphic 3
Score3 XHnA YA(l2aSa LISNI mn t ( leiomyosarcoma
Biphasic/monophasic/poorly differentiated 3
Tumor Necrosis synovial sarcoma
Score 0 NO recrosis Mesenchymal chondrosarcoma 3
Score 1 <30 TeEEslE Extraskeletal osteosarcoma 3
- A X . ~ Extraskeletal Ewing sarcoma 3
+ Score2 xp/E: YSONRBAAA d
Malignant rhabdoid tumor 3
Undifferentiated pleomorphic sarcoma 3
Undifferentiated sarcoma, not otherwise 3

specified
Total Score| Grade Note: Tumors not included in the list, such as desmoplastic round cell

tumor, alveolar rhabdomyosarcoma, and intimal sarcoma, are by defini
Grade 1 high-grade.

4-5 Grade 2

Other tumors such as alveolar soft part sarcoma, clear cell sarcoma,
epithelioid sarcomagxtraskeletamyxoid chondrosarcoma, lograde
fibromyxoid sarcoma, and sclerosing epithelioid fibrosarcoma are not
6-8 Grade 3 assigned FNCLCC grade but may demonstrate late metastasis.

Grade is not used for angiosarcoma, as deceptively bland angiosarcon
YF® 0SKI@S LR2NI &z (Kda -INHERENS

The prognostic significance of FNCLCC grading in malignant periphere
nerve sheath tumor is unclear.

Modified from: Collage of American Pathologists: Protocol for the Examination of Resection Specimens From Patients With Soft Téssue Tumor



Sarcoma GeneticA Morpholog

Broadly speaking, one can gehiat as to the genetics of a tumor by the basic morphology.
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look. In contrast, tumors with a recurrent driver mutation/fusions often appear relatively bland and
homogeneous/monotonous, with all cells having similar genetics.

[67 2YLX SEE DSYPuAOa [6{ A YLX SéE]

Overall,Less common

Overall More common. Most common in Sarcomas (~20%) and
ExamplesUndifferentiated pleomorphic hematolymphoid tumors.

sarcoma, Myxofibrosarcoma, ExamplesSynovial sarcoma, Infantile fibrosarcoma,

Lotsgenetic changes! Solitary Fibrous Tumor,

Often with many passengers and subclones] Fewergenetic changels
Often one main driver mutation, frequentlyfasion

protein.
CHER N W e ¢ o
& 4 : L 3y ? 3 q ) l g b Sarcoma with
TR R
N “ ' ' ', '. translocation
o >
N T e 7 e s ”.m a . o 'i( ;t 1' %4 e Y .'_.(u-’ (green arrows)
0\‘?’ 6 7 8 9 10 11 12 aswellas
é\b “3‘ .“‘ "‘5‘ .g. '!‘ . TR T Y . association of
(250 13 14 15 16 .17’ '1:‘- chromosome 19
A with telomere of
3E3E 3898 S0 obd 'x‘ : — o B r_ g  Chromosome 11
. 19 20 21 22 x y  (red arrows).
Very abnormal Karyotype with frequent
Aneuploidy Minimal Karyotype changes

Simple/monotonous Genetids
Monotonous, Consistent, Blande
Morphology

Complex Genetich
Pleomorphic, heterogeneous

Morphology

Monotonous morphology with more bland cytolo
Significanpleomorphismandheterogeneity phology ytology

IHC: Frequently express multiple disparate makers

IHC: Often weak, nespecific staining helpful clue)
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["Adipocytic | |
[ Lipoma] |

Benignadipocytic tumors iy
Mostarematured 6 KA B8 SoXKK | aAy3t St N : |
Noatypical, hyperchromatic cellglsually superficial/subcutaneous. ~
Verycommon Rare recurrences.

FNRY y2NXIf FI Maitge adipoge HsSUBY & A r
compatible with lipoma 0

Although clinically form a mass, may be |nd|st|ngU|shabIe hIStO|OgICc 5 '/

Molecular: Various chromosomal aberratiorBVIGAZ2often reactivated /
Absencef giant marker/ring chromosomes and/or MDM2 activation

Additional lipoma types

Intramuscular lipoma within skeletal muscle. Often the thigh. :\4"
G/ KSOTSND2IFINRE LI GGSNY 2F Ydza Of

-
Angiolipoma Fat + prominent branching network wéssels often with
fibrin thrombi. Usu.Tendemodule on forearm. Often young men. '

Spindle Cell Lipoma Fat +bland spindle cellsiith ropey collagen in
G NRAIFof& YE@E2AR ol N2 dzy R/ |
b2uSZ GKSasS (g2 adzmdeLlSa 6 mpQu ‘.@‘\?
I NE aSSy Ay 2RINEY R aXiyWARI0 dwalzt\\ 5’:/}

Spindled and floret cells stain with CD34. Molecular: loss of RB1.

&s
Pleomorphic Lipoma Spindle cell lipoma gcattered, bizarre giant cellﬁ'
with floret-like arrangement of multiple hyperchromatic nuclei. ]

Myelolipomat Fat + bone marrow elements. Most common in adren&®
medulla. v

Chondroid Lipoma Fat + lipoblasts in a myxochondroid background. 7 | @i
Lobulated, circumscribed. > ~

Lipoblastoma Occurs in infants and resembles fetal adipose tissue.
Lobules of immature fat cells separated by connective tissue septa W s Ry
a loose myxoid appearanc®LAGInolecular rearrangements. e
Tendency to recur if incompletely excis&@iffuse = Lipoblastomatosis

Myolipomat Fat + smooth muscle bundles o iR s i
S . /-. N W
Hibernoma Brown fat(multiple small vacuoles within polygonal ceIIs ‘:"*3\\ 3 e {
with distinct cell membranes). N A . y
i 2
Lipomatosis of Nerve Fat+ fibrous tissue growingithin nerves. IR ]
Surround and separate fascicles. Pseodn bulbs. Usu. in arms. ’ qpﬁ Bre \.}«k
Lipomatosis diffuseovergrowth of mature adipose tissue v, r‘\g“__. n{r
- ‘ . \’ .



| Atypical Lipomatous Tumor/Wélifferentiated Liposarcomg

a»
Most common adult sarcoma. Usually elderly. -

Locally aggressive. Nanetastasizing (but recur/grow). ™
(‘ -

Deep soft tissue, most common in extremity, use ALT term: easier to
excise, curable and less likely to recur.

In retroperitoneum, mediastinum, and spermatic cord: use WDL term, 2 “ ,
harder to excise, basically incurable. i \ -~

Atypia! Variable amount dipoblasts(cytoplasmic lipietich droplets with
a hyperchromatic, indented/scalloped nucleus) drygerchromatic \ lipoblast
spindled cells. (not required, but helpful)

\
A

Can be lipomdike (resembling mature fat), sclerotic (fibrous, Ron
lipogenic), or inflammatory (with associated brisk inflammatory infilt

Molecular:Giant marker and ring chromosom#sat contain amplified
regions of 12q including MDM2 and CDX4Test for with MDM2 or CDK4
IHC, or, more commonl#ISH foMDM2 gene amplification P16 is a
sensitive (but not specific) marker as it is downstream from CDK4, so it is
overexpressed.

Can Ddlifferentiate and then have metastatic potential (see below).

Fatty Tumors to FISH for MDM2 E
Use for suspicious/equivocal cases. No need to FISH classic v/
cases with lipoblasts and/or atypiaemip:26146760 \

Lipomatous tumors with equivocal cytologic atypia f
Recurrent lesions

Deep lesions without atypia that exceed df

Retroperitoneal or intreabdominal lipomatous tumors lacking
cytologic atypia(Although retroperitoneal lipomas DO exist,
they are very rare and a diagnosis of exclusion)

| Dedifferentiated Liposarcomq

Transitionfrom ALT/WDLto another componentusually a spindle  ce w8, '-”;‘i‘;"' - N
cell,pleomorphic and norlipogenic sarcomdof variable grade). Qg . 1@ ’@‘ - 5 :g
e i S egp fe ey

LS
There is some controversy as to how to differentiate sclerotic {non k2% 8y
lipogenic) wekldiff liposarcoma from Deliff. Some say de A TLe (7 e
RATFSNBYGALGSR FNBFa dK2dt R KIS Frovasi2,
H 1 . o e .~‘ u‘.!_-. _ esw
per 10 highpower fields pmiD:37057834 TN 5 T ey

r
N - T
Q=

-,

Molecular: Same underlying changes as ALT/WDL, so can use MD;"'\'\“‘;.‘: :

.« N

FISH to support Dx if ALT/WDL component is inconspicuous. . iR : N '
Haveadditional more complex, superimposed changes. B " SR R
. . . B R A i xR R
Most common in retroperitoneu most retroperitoneal _"»' g R
pleomorphic sarcomas P B et
W

3\ A ¢
Has Metastatic potential in addition to being more locally aggressiv‘_f"\\ﬂf‘- LR .j‘ N

- A s
b e


https://pubmed.ncbi.nlm.nih.gov/37057834/
https://pubmed.ncbi.nlm.nih.gov/26146760/

| Atypical spindle cell/Pleomorphic lipomatous turﬂor !

Benign(Non-metastasizing with lowate of recurrence).; ',. :-'_"r; % < 7 4" -
DoNOTde-differentiate. ST AR g A
R ks T §
Variable proportions oétypical spindled cells A “'.‘;"_: > AL ;‘! Q
adipocyteslipoblasts pleomorphic(multinucleated) - % ;',; R fé,‘.,},t‘.;: .
cells , and myxoid to collagenous extracellular strome U N L /
Mitoses usually rare. . 4 N, . | 1N
Usuallysuperficialin limbs (esp. hands/feet) Y % r,v J ™ -
. 4 Mo ST : .
Molecular:RB1 los&leletion T L7 L i;-‘_v*.. [ LA
NoMDM2/CDK4 amplification T A s . "ﬁ
IHC: variable CD34, S100, Desmin P e .
Celv 50 S O | | 222s ] -
| Myxoid Liposarcomd BL L0 JUOF "é W
Usually deep soft tissue of extremity, (esp thlgh) ¥ o
Often younger. A / L4 . f
N e
. L 9 % -
Resemble developing fat: 0 & I 5 @ \
Abundantmyxoid matrix ‘ { S 4 ' .
Multinodular growth. Usually in fat. “‘ 4 )y u \". ~
Bland round cells. PR : f
Chickenwire arborizing vasculature?” * . 4 A »/ -
T—— : . L % : #e>ig
multivacuolarand univacuolatdipoblasts ¥’ ’ D « !
N A % A . . -
Pools of mucir®y, & LJdzf Y2y I W& | SRS Y I* : o BRI,
As gets higher gradg less myxoid compone#y v ‘ |

composed of primarily round, overlapping ce‘ﬂs —
T 2 NI &diihdecell fiposarconsa 0 ¢ K A OK d\
morphologically indistinguishable from other smalluo
round blue cell tumors).

Molecular:DDIT3 fusionfusu. with FUS)

Frequently metastasize.

| Pleomorphic Liposarcomg

Essentially, a pleomorphic higjtade sarcoma with
scattered pleomorphitipoblasts

Sarcoma can be spindle cell, myxoid, epithelietidX
Extreme pleomorphismmcluding bizarre giant cells.
Least common liposarcoma.

Cannot have ALT/WDL component or other dlfferentlatl

Malignant with frequent metastases.

Molecular: Complex structural chromosomal
rearrangements. NO MDM2 amplification



|_Myxoid Pleomorphic Liposarcomf.

Veryrare, usually inChildrenand adolescents
Aggressive with poor survival.

Two morphologic components:
1) Conventional myxoid liposarcoma
2) Pleomorphic liposarcoma

However, ilacks the DDIT3 gene fusioseen in usual’;.
myxoid liposarcoma and MDM2 amplification seen *
ALT/WDL and Ddiff liposarcoma.

Clinical

Morphology

Spindle

cells

Lipomatous Tumor Comparison Taljle
Myxoid

areas

Genetics

Behavior

(Conventional)
Lipoma

Spindle cell/
Pleomorphic
Lipoma

Lipoblastoma

Atypical spindle
cell/Pleomorphic
lipomatous
tumor

ALT/ Welt
differentiated
liposarcoma

Dedifferentiated
liposarcoma

Myxoid
liposarcoma

Pleomorphic
liposarcoma

Extremely
common. Usually
older

Usuallyold men
on the back of the
neck

Infants.
Trunk and
extremities

Superficial. Limbs
(esp. hands & feet)

Deep soft tissue of
extremity and
retroperitoneum

Most common in
retroperitoneum

Deep soft tissue of
extremities

Usually extremity
of older adults.
Rare.

Mature white fat

Fat + spindled
cells, ropey
collagen; floret-
like cells

Lobules of
immature fat
with loose
myxoid
appearance

Atypical spindle
cells, adipocytes,
lipoblast,
multinucleated

Atypical spindled
cells and
lipoblasts

Transition from
ALT/WDL to non
lipogenic
sarcoma

Myxoid matrix
with delicately
arborizing
vessels and
lipoblasts

Pleomorphic
sarcoma
containing
lipoblasts

No

Yes

Not
much

Yes

Often

Maybe

Maybe

Maybe

No

Maybe

Yes

Maybe

Maybe

Usually
no

Yes

Maybe

No

No

Yes

Yes

Maybe

Maybe

Yes

Yes

HMGA2
activated

RB1
inactivation

PLAGL fusions

RB1 loss

MDM2 and/or
CDK2
amplification

MDM2 and/or
CDK2
amplification

DDIT3 fusions
(usu. with FUS)

Complex
genetics

Benign

Benign

Benign,
can recur

Benign,
can recur

Locally
aggressive
and recur

Malignant

Malignant

Malignant



FibroblasticMyofibroblastic

| Scar/Fibrosid . S L

Site of priortraumaor procedure = D s Sl
Fibroblasts in abundant extracellular collagen : - , "
Frequentinflammatory cells - — i o o
+ Hemosiderinaden macrophages il S w00 N N
+ Foreign materiahnd/or foreign body giant cells e SR e i
+ Fat necrosis 3 - . S LIRS
Variablevascularity, butan be prominent. e R SN
Often lots of small capillaries and telangiectatic vesse. J

A Hemosiderin

vvt"‘ o Iy -
o‘ﬁ . {" o’ ~3

, {\:/*/J w, Yon
J% 1 ,,'w Cew.-s L.
g e £ A - :
A% g ® TRENOS T | Foreign material

In skin Epidermal atrophy and loss of adnexal structurg"v, '_
Horizontal running fibrosis with vertically oriented vess

Keloid I
Scar + Prominent thick, eosinophilic bundles of collage-
Most common in those with African heritage
Overgrows beyond wound.

Most common site is earlobe (e.g., after piercing)

| Ischemic Fasciitif

Nonneoplastic/reactive proliferatiomverlying bony
prominences of elderly and/or immobile patients

Often shoulder or sacral site in deep subcétisntermittent
ischemia with breakdown/regenerative changes.

Zonal growth withl) central fibrinoid necrosisurrounded b'_'” Ry
2) proliferating blood vessels (granulation tisstide) and
fibroblasts/myofibroblasts.

Can see scattered hyperchromatic atypical cells and m|to 0y ;
but no atypical mitoses. >

Bizarre, enlarged stromal cells, often seen in an areaQf
inflammation/ ulceration.

(easilymistakenfor, but arenot sarcoma)

Can be multinucleated. Spindléalepithelioid.
Commonly seen in colon inflammatory polyps or ulcers. Yo .

Can be mistaken for viral change or malignancy. Ld J,‘ \

The rpain key to recognizing these as not tumor (despiteoftm eyecgtchlngatypla!) is the inflammatigr
YR Of AYAOIlIf O2yGSE(G® {{ilFIAya R2y Qi NBIrftfte& KS



| Localized Massive Lymphederpa

Reactive (nomeoplastic), likely dugo lymphatic
obstruction.

Associated witlobesity and immobilizatior g
thought thatregional lymphatics become compressi,
and obstructed by heavy folds of dependent fat.

— o= 3
May present with generalized enlargement of medic )< 1 " o )
portions of the arms and legs, including the groin, < \ ; ,
E oo . 8 4 «
Dermal edema with uniformly distributed cells v g \ o 0 P IR -
Septae in subcutaneous fat are markedly expandec 4 5 N
edema fluid, plump fibroblasts, and collagen. g L N 0 T
Dilated lymphatics(arrows). VNG AN Nt R
Perivascular inflammation. 3PN SRR ST A &
® .« \J \
A - v A ~ 3 - g : ’
/'y ©0S 02y ¥dzaSR TZNJtAL' WO % N\ (e
lipoblasts or severely atypical stromal cells. W i t P
i , J¥ s
| Desmoplasti¢ibroblastomal e
(aka Collagenous fibroma) e | - = ”' y,
Benign. - ‘ e
- 4 T - E
Usually, slowgrowing subcutaneous mass on extrem| 5o A >
of an adult. % ! : ot &
Paucicellulamwith abundant collageror * . Tl s e
myxocollagenous matrix. : _ o s
Scattered, bland stellate to spindled cells. e - - — MCA
| Myoflbroblastomal %.‘i\\c&\é]@ﬁg@ ;
. Py = ~N‘\\\.:}::.\I:\ _\:'-,:2';;“\‘. ) \".{.; A .‘l 9 -3 %
(aka Mammarytype Myofibroblastoma) RGN x\f\; bt :4‘,:‘;?\%‘{\;}@ N
R .3\\;1'\_ < :‘\ :_‘:\ ‘\~‘.:' ¥ at \\ 8 ,""}h:- '.,_'\ ';
Benign Frequently seen ibreast N %-f;f‘\\;;t‘;ﬁ“&?*;_ > 2\‘\ }g’,‘;’ige ooz, LA
Tywel b B B S

Also,inguinal/groin. Usuallywell-circumscribed. N R T % :‘;\3,::‘,’ Gz
| R '\’75 s W ’5;. e

Haphazardly intersecting short fascicle$ bland, short | .:',%«‘:’(‘ 3 ;;’i;'é’ ::,?
or elongated spindled cells. SEg A {og‘{',‘\
Bands of hyalinized collagen. PN SSER A LU Y "; _ 'F"‘"':j* T
Variable adipocytic component. R B A G e AN A SNV 4,4' f}ﬁf@x
Can see Schwannonrtiie nuclear palisading e Y N St AN .\\‘3\3% “:fv"f";.‘,:":”,“
i ool 2

IHC: (+) CD34, Desmin
Molecular: Loss of RB{tan show with IHC)

6{2dzyRa tA1S YR t221a a2Nli 2F tA1SzZ odzi Aa
Intranodal Palisaded Myofibroblastoma

Anintranodalbenign spindle cell proliferation expressing actin(s); variably shaped dense collagenous
Usually groin lymph nodes. Can see pink perinuclear vacuoles. Often nuclear palisading and collage
L1 /Y y-da@hirSahdiar dyclin D1 expression.



| Nodular Fasciitig

Benign self-limitedZ traasient neoplasi® € '3

Rapidly growing, magsrmingsubcutaneoudesion, e
sometimes after trauma, thageltregressesOften upper— -
extremity or head and neck of kids or young adults. -

Can be misdiagnosed as a sarcoma because of rapid-
growth and mitotic activity. Previously thoughtto be «# =~
reactive. =

Blandspindledto stellate cells with variably cellular = Z s P e
dissue culturef A 1 S € with niicio&/stil changes: 1407 TERN ATNTRER e TR
G¢2NYy a0NRBYlI£¢ NBASYOf AyYy. U \_L:; Rk R s FUE
: . 0 { A ro = o 5 - L
Extravasated RBCV¥ariably myxoid. TR Ol oy MVt 22 4oy < [3 ‘
Can see giant cells. N e {‘ et ani &8 QL 2
. s r’ g { A 2 - > % t - e,—.!: s,‘ &
Older lesions may be scarred/collagenous. {,,", \F s -:"4‘ Pl AT, Y
{.' ."‘ "\\\ \‘n o - b/ -".". = ":},’ 5 SN
. . { R ~ 4 L -
Molecular;USP6 gene fusior@sually with MYH9) i W A" 1+ o sl N
. . . . RSN * N e 3.v. N ’
IHC:Actin (+)(as myofibroblastic), budesmin(-). RN } VR <y e \ .
“\.\‘_?‘ ¢ .; Ny a‘ ', N o e 8
A Rt o , * b 5
Specific variants: Ossifying fasciitis (with metaplastm Wit ' & “\ b, e 9% 3 \.‘;4
bone), Cranial fasciitis (on scalp of infants), and -, \T;‘ &y R e © s
intravascular fasciitis (in vessels). T R SO TG R e - S £
|_Proliferative Fasciitis/Myositi§ e o - d
. . A £y &2 - N |
Benign Subcutaneousoft tissue of adults usu. aaam. | = ™ . &gy ™ 4 -
. eiegan . = "\w B - » - a R e
Like nodular fasciitifissue culturelike) O o \ ; e
Prominentlarge, basophiliganglionlike cellswith oneor | =« = A8, WRCRA ot e
two vesicular nuclei and prominent nucleoli. iy s ’ & % |
IHC:Similar toNodular fasciitis. Not true ganglion cells | = = _ R
(negative S10QGgtcX O | SO0 SR
G 2 o
Molecular FOSearrangements # .,?‘x ) A
LF AY YdzA Of ST dzaS Gt NBf AL Chee vl i, e e

| Myositis Ossificang

Benign Selflimited Neoplasms.
Most common irsites susceptibléo trauma, like buttock. 9
elbow, thigh. Usually in skeletal muscle.
Usuallyyoungerpatients. Grow rapidly.

1) Central hypercellular fascicles uniform spindle cells

2) admixedwoven boneand osteoblasts, maybe cartilag.f:s-
3) most mature at the periphery (Zonation). "
Lots of mitosesBland cytology

Molecular:USP6 rearrangements
On finge”’A Fibroosseous pseudotumor of digits



| Elastofibroma| - 4 e
\ iy Iatln :

Benign (likely reactive/degenerative pseudotumor).
Usuallyunder scapulaf elderly patient. IHdefined.

Eosinophilic collagen arilastin 0
Occasional fibroblasts, myxoid material, and fat. \
9fFraGAO0 FTAOSNEB KI @S I RS

that can fragment into flowelike disks

Stains: Can highlight Elastin wENG

| Nuchaltype Fibroma]

Benign. UsuPosterior neck of adultdainless mass. ,.

Almost acellulardensely collagenizedvith rare .
fibroblasts. Somewhat itlefined entrapping adjacent
structures.

IHC: Spindled cells usu. (+) CD34 and CEa&tin. = =

| Gardnerassociated Fibromp

Benign
Plaquelike massin the paraspinal regioror trunk ofyoung children
Strong association with FAP and desmoid tumors (Gardner syndrge,

Histologic overlap with nuchd&ype fibroma.

Densely collagenizedith sparse spindled cells with interspersed
lobules of fat. Haphazard coarse collagen with Clefts & Cracks.
Can entrap other structures at periphery.

IHC: Spindled cells ugt) CD34nd CD99.
Oftennucleari -catenin(like desmoids!)

|_Fibrous Hamartoma of Infancy

Benignsuperficiafibrous lesion occurring durirfgst 2
years of life

3 components in organoid growth pattern

1)Intersecting bands ahature fibrous tissue comprlsmg
spindleshaped myofibroblasts and fibroblasts

2) Nests ofmmature round, ovoid, or spindle cellwithin
loose stroma

3) Intersperseanature fat

Molecular: EGFR exon 20 insertion/duplication -




| § | ISSUE R e e R RN
Angiofibroma of Soft tissu NPT e S R

4 Ny ¥ - . - u
. "c\"x* Ok S ‘!Pg L - ) 0 A P O
LN o A Y & M T
Benign ‘;‘?""- 3 ek o ‘;: e f’: PR | -.A;-'
. L8 oy o LI e AR gl N LN oy 5
Subcutaneous. Usually on tegtremities, usually .'&;,G:‘ ?;?;,_.‘. e e L T 'f'»"\ca.‘. A
.. . $ k AR mod) D A NASCT W .chhwe
near joints, especially thenee. b B A R L pr A SIS
ST it PN a5t <7 2 S 'o}‘ LR 4 Y
. . . 0‘ 3 MR . S Se -V_“- 4 J', O'b‘ v %, el
Variably myxoid or collagenous stroma ;‘"‘<\=’~mé}\_, e L Tt BN 4..’-.,{ ) o ,/5,»3.:
. . . o P v - (523 . \ & gl 3 B = &
Bland spindled and uniformBhort spindled cells < ¥ DA7 S RERET o0, SN LAY [t 'T“
- . F e T SN s WP Ny EoR 2 e 4% W
Innumerable small, thiawalled branching vessel S e ik S0 ,\‘N-.,_'f.,.?s:
. g e g . R ~H 4 PR ';‘ 3 =06 N, i 1‘ 3
Variable lymphoid infiltration. b b DN et CRE Y ) Ty ,::':?«'..:g’-
Y Se S A R, USSR Y B ey T N N _‘
Molecular:NCOAZ2 gene rearrangements (B L Ve T P ""'?.-'}‘.&
' J J ' W RNES i e e e T e

IHC: (+) CD34, EMA
| Lipofibromatosis|

Rare.Benign, withhigh rate of recurrence
Most often on the hands and feet of young children.
Painless subcutaneous mass.

Admixture of 1) mature fat, 2)short fascicles of bland @
spindle cells, and 3) lipoblakke cells; infiltrative margin

Vs fibrous hamartoma of infandy No primitive cells and

+ lipoblasts. ‘

[6{ 270 GAaadzss GdzY2NB 27F 0K|S &L

These tumors all occur primarily in thialvar/perineum/pelvis. Because of their similarities in name,
morphology, location, and behavior, Dr. Richard Kempson would refer to them collectively as being
RSNAOGSR FNRBY G(G(KS aalLISOAIFIftAT SR 3ISyAdlrt YSasSyo
helpful. See my vulvar notes for more specific details on these tumdrh are only outlined here.

Angiomyofibroblastoma Benign. Weltircumscribed, prominent stromal vessels; round to spindled ce
(often multinucleated) in a perivascular distribution. IHC: (+) Desmin

Cellular angiofibromaBenign. Bland spindled cells, short bundles of delicate collagen fibers, and
numerous small to mediursized thickwalled vessels, with or without adipose tissue. Loss of RB1.

Deep (Agaressive) Angiomyxomiaenign (despite name!), but with a tendency to recur after
incomplete resection. Losgrade, hypocellular. Composed of small, bland spindled cells with scant
cytoplasm. Numerous prominent blood vessels of varying sizes. IHC: (+)B&RiR,(+/-) CD34.
Molecular: HMGAZ2 rearrangements

Superficial MyofibroblastomaBenign. Oval to spindled cells with wavy nuclei and scant cytoplasm
Fine collagenous stroma. Varied architecture. Thihn f f SR @S3daSf ax 6KAOK Y
K2NYy ¢ LI/ Y o0byCEmBEAYAYS 9wkt wT 0 bk

Superficial AngiomyxomaBenign with localized recurrences. Exophytic polypoid mass centered in sk
' YR &dzo Odziil yS2dza (A &a&adzS 6 ademiadsddfost Orfetcdpsuldtedy & a
Hypocellular myxoid nodules in dermis. Bland stellate and spindled cells and inflammatory cells
(classically neutrophils) and numerous delicate vessels.




[Fibroma of Tendon Sheajh e NN RO i K

Benign Slowly growingnass on tendorsheath or 52
aponeuroses.

Well—cwcumscnbed, lobulated.

Mostly hypocellular with spindled cella densely
collagenized stroma.

Characteristicleft-like areas spacegossibly vascular.
IHC: variable actin and CD68 (not too useful)
Molecular: USP6 rearrangements in some cellular ones.

| Calcifying Aponeurotic Fibronfa

Benign. Primarily i€hildren Can recur.
Slowgrowing, painless mass on hands or feet attacr
to aponeurosis, tendonsor fascia

Variable cellularity throughout lesion.
Bland, plump fibroblasts with dense collagen.

Distinct areas of calcification (and cartilagath ’ . > . _
surrounding plump fibroblasts. Infiltrative growth. J " J (4
Molecular: FNAEGF fusions d& 1 o ®

. 4 ’I‘ DI h

| Desmoid Fibromatosip

Locallyaggressivebutnon-metastasizing ¥t / AN
Classically treated with resection, but recurrence does not pe 5
consistently correlate with margin status, and they can | \ ;\
spontaneously stabilize/regress, so sometimes observed now.

.m'

Deepseated extremity soft tissue, retroperitoneum, trunk. , AR .

Infiltrative growth into surrounding structures (esp. skeletal musc
Broad, sweeping fascicleéoften span a whole 10x field!) :
Uniform spindled cellsvith small, pale nuclei with pinpoint nuclec<s « 2
Sometimes more stellate in shape. “--*;
Moderate amounts of collagen, surrounding cells, in slightly my)x v,
background. Thiwalled vessels. Can see keloidal collagen. 5
With age, less cellular and more collagen.
Microhemorrhages and scattered chronic inflammation.

IHC:Nucleari -catenin(~80%, often very focal).
Some actin (+)

Molecular:b-catenin (CTNNB1) mutationsften.
Gardner syndrome have APC mutations (in same pathway)

| Palmar/Plantar Fibromatosi$

Benign. Nodular fibroblastic proliferation involving volar hands/fingers or plantar aponeuroses. Usuall
older men. Bland, variably cellular spindled cells in collagenous stroma. Can recur.




| Rarelnfancy/ChiIdhood Fibromatosa: ——— —

o
Inclusion body fibromatosis S "“«.-.-.
(aka infantile digital fibroma)
Benign. Infants or Kids, usually on the digits. Sometime )r' @.
multicentric, myofibroblastic tumor with characteristic : 1\ — P — 1‘
intracytoplasmic inclusions. Can recur. g -
-
*,

Juvenile hyaline fibromatosis
Extremely rare autosomal recessive syndrome that presents in infancy. Painful, disfiguring deposits
of hyalinized fibrous material in dermis, soft tissue, and gingiva. Germline ANTXR2 mutations.

Fibromatosis colli

Benign, likely reactive, sdlfnited fibrous proliferation occurring in the sternocleidomastoid
muscle of infantd, can shorten muscle causing torticollis.

Micro: paucicellular scdike tissue with entrapped skeletal muscle

| Acral fibromyxoma) NS

Benign but can recur. Ny W SOMIVIRY . _‘,;._u:

Acral, usuallyperiungallocation.
Dermaltbased with infiltration of subcutis;

Lobulated architecturewith vaguely storiform &) Mo _
or fascicular growthBland spindle cellsvith a .- SOy L AT
variablymyxoid or collagenous matrix “ & R

IHC:(+) CD34

Molecular: Frequent RB1 loss

Diffusely infiltrative growth, often between skeletal
muscle fibers. ;
Cellular fascicles of spindle cells with pale eosinophi;
cytoplasm. :
At least focamoderate nuclear atypia
(hyperchromasia and pleomorphism)

IHC: (+)) SMA, Desmin; Maybe focal nucl&acatenin

DDX:
Fibromatosig, Less infiltrative, no atypia :
Leiomyosarcomd Diffuse muscle marker expression

Invading skeletal muscle on the tonguy




| Dermatofibrosarcoma Protuberans (DF
Benign butlocally aggressivand cantransform. :

OftenYoung adultsPlaquelike growthon the trunk.

Spindle cell tumor Proliferation @ionomorphicspindle
shaped cells witlkleep dermal and subcutaneougsvolvement
Arrayed instoriform or cartwheel patterns— . s -
Lesional cells typicallgcksignificant atypia and pleomorphis \W;\:jﬁf';",.-gﬁ-":kss* el

\ Y A ST e TS, TR s 34
= é;!?i) b AR Q:MJA(?_,J‘ )y P e AW
. . . f’}',}{ N N o ‘M?" N
Infiltrative growth: Subcutaneous areas typically show 1_«.,3“;\&\ §\\ ;.'.;" ;;,;Z_;:-_;;.{:’;;»-,’%}_\__ 2
A W —~ - 4 ) » 4\ . ,’ ‘:’ AR T o
K2y SeO02YoAy3a Tt i SydNKRLYSy s ’**\‘ﬂ ,_“;k":;?'."c; CAAME T
{i~ TR d%(-é'ﬁj. ‘f‘)‘iré&s LR
W “ > > = % ‘a:,_;“, & e = - ‘..‘-‘\\ 4.2
£+F NA2dzda Y2NLK2¢ 2 3A SeleX E 2 RN Ay Vi e
PR RN SR e S
= .g -,.J .. A "rv‘ Ne(\t_“ 5 :}Q:?";

"2

If loses storiform patterA herringbone pattern with mor .. %,;,.,., b‘,;;-;vi,,‘ég&i{ RN NN
. %“'« = '-‘_",ﬂ ﬁgx‘» S

2 <&
atypia &mitosesA considermalignant transformatiorto f’fi- —
fibrosarcomamalignant) ; R 'f P

: AN AN SE
IHC: (+) Strong, diffuse CD34() Factor XIIIA B * e -4 i) ?’*"-‘*_‘.j"%:‘?.j

Molecular: COL1ARDGFB fusion ‘ "\-._,' Y = ‘ T e

| Giant cell fibroblastomd

Rare. Benignbut Locally aggressive

UsuallyChildrenwith a plaquelike mass on the trunk.
Closelyrelated to DESRolecularly.

Infiltrative margins within the dermis and subcutis. #iog
Hypocellular lesion with myxoid or collagenous stron’, £y
Bland spindled and stellate cells and scattered i,
multinucleated giant cellsoften liningpseudovascular

spaces

IHC: (+) CD34

Molecular:COL1AIPDGFB fusions

Skin & subcutis (very superficial)
Large eosinophilic cells with granular to glassy cytoplas
Fascicular to shedike growth. §
Marked nuclear pleomorphism, but low mitotic count.

IHC: (+)D|ffuse CD34Frequent CK AE1/AE3 . 4

) Sl

word @
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rred to cell ors on a spectrum with

Usuallybenign, butcan recur and even metastasize.

Can occur at any anatomical site, but most oftiep.
Classic locatiorPleura Usually middle/older adults.

GPatternless patterd 2 ¥ K Iblady $pindledtdR
ovoid cells with varying amounts of collagenized stroma:

ProminentdStaghorn vesseés(dilated, thinwalled,
branching vessels).

Wide histologic spectrum!
Can be hyalinized or myxoid. Can have keloidal collage
Can form fat or have giant cells.

IHC:(+) STATBZD34 Also, CD99 (but variable).
Molecular:NAB2STAT6 gene fusion

Factors associated with malignant behavior: RN :
Age > 55, Numerous mitoses (esp. >4/10 HPF), Large &= & 'S8 0w
(esp. >15 cm), and tumor necrosisip: 28731041 S S L)

Dedifferentiated (anaplastic) SFT: transition to hggade
sarcoma £ heterologous elements).

| Inflammatory Myofibroblastic Tumdrf [#
Borderline malignancftend to recur, rarely metastasize)

Most common sitestung, mesentery, omentum
Any age, butmore common inchildren.

Bland spindledo stellate cells in myxoid to hyalinized :
stroma. Can have loose, fascicular, or storiform growth.&
Prominent lymphoplasmacytic infiltrate ;
May sometimes have large cells with prominent nucled®

IHC: Variable staining with acta#smin ALK (+) in ~50%
Molecular: ~50% have ALK gene rearrangements. ;
Other rearrangements include ROS1, NTRK3, etc..

Aggressive subtypeEpithelioid Inflammatory

myofibroblastic sarcomaPlump epithelioid cells with
vesicular chromatin and prominent nucleoli. Neutrophil J »
Usually in mesenterpucleamembraneALK. — ——> . . " ;%%":“5 & "W

v

T — -
4 -

H o W, 7 e ..
Aggressive. o g % @, 7 ‘: =,
E ' b 4 <. F & gll a._ “ 3 e \’x‘--.“ o A -


https://pubmed.ncbi.nlm.nih.gov/28731041/

- - . p -
| Myxoinflammatory Fibroblastic Sarco[ba STNGERGER TN
Fall o Tt Y N i
Localrecurrence commonVery rare metastases § e q_,";'r’:..-,‘an:;:_ Ay ) Ll & ’
B g T4 15 SR Sy
Distal extremities particularly hands & - R oo Ve R -'a,ai }io Ok SO,
Wide age range. ‘& s e T 4 ;O-" A PES Nkt U0 N
. . . P & ) @ g : . ‘c « IS ':‘," "'.» ‘: S »
Infiltrative & multinodular. S S N AL L P S
Pleomorphicfibroblastic cells withmacronucleoli: = = “#& = = ™A Alw P
Variably myxoid to hyalinized matrix o Aer il , Ea O Y e
Mixedinflammatory infiltrate. G MR P o D VBT L
Can segseuodlipoblasts 748 LS ' ey % R

| Fibrosarcoma (Adult)

G' £t Y24lh RSTAY SPOr Ridzird kefps@SE A & (o
(Many tumors previously called fibrosarcoma have beenre & §
classified as synovial sarcoma, UPS, fibromatosis, or MPNSTYg* '

Now a diagnosis of exclusion!
Must do work up to exclude other diagnoses.

Uniform spindled cells with fascicular to herringbone growth. §
Interwoven collagen fibers. Hyperchromatic nuclei.
No more than moderate pleomorphism.

Variable collagen.

ty NZZNZEN

No specific IHC of molecular.

W
¢
V\/
i

Can gefibrosarcomatouransformation of DFS¥ Loses
storiform pattern and CD34 to become herringbone
fibrosarcoma.

Infantile Fibrosarcom WA oy . X T3
I * !,‘" ‘Q ,:::‘ o ' 4’. 5 .%‘ ,’/‘ .J,:g%
Locally aggressiveapidly growing. Q;‘L ;\@/.C £ :}, B r/,~ .’}’.p.ra
Only rarely metastasizes. : .f,: " eﬁo },@.4/ &4
. : | % a® » A
Newborns(congenital) or infants (<2yrs). 2‘, . g g 2 > %
", o o 2 e . 4
Usu. extremities. a, . ’ﬁ e Cale o, ,9.4@’9.-9?&9 v
Sheets ofightly packed spindled to ovoid celiith Ve ,;' &% Y @’; . E TN
herringbone/fascicular appearance. “om Sew Q‘ Y - S @
Little pleomorphism. Mitoses present. A G g e g ‘o". ;e..
Often lymphocytic infiltrate. Staghorn vessels common. -y ’/ ;:‘ﬁf & e @‘&} S
. ) 4 .\, & (30 it ' . ' &
Molecular:ETVENTRKS fusionésame as in cellular @ *4‘./ ’4 7‘2’ . q;" 5 E&w.(‘
mesoblastic nephroma) or other fusions with NTRK1, BF‘% R 9"% g ‘k < .f”:’-“ 2o P
and MET. S A ol O S0l

IHC: (+) paiTRK;Otherwisenon-specific.



I Ms;xoﬁbrosarcomal Old name: Myxoid Malignant Fibrous Hlstlocytoma (MFH) -

e 2 - - - » - & . Y " :
Malignant: recur and metastasize > Ao s e ™ ‘7 T i
Most common sarcoma aflderly. >, e PN ~, e ,
Usuallyextremity, esp. near limb girdle'»:‘ ( o B8 ) a 25 /a";' 5 |
! g ,.,' - "/‘ . » £a)
Multinodular, Infiltrative growth. [ ’ 3 ..", - i et
. . . . O 7 By
Myxoid backgroundwith varying cellularity. Stellate, Ve, # S
. . . . & - -~ v
to spindled cells witthyperchromatic, pleomorphic St & ;" 7
nucleiwith indistinct pink cytoplasm. / ' WA o
v LY "

. - o .
Characterlstla:urwllnear vesselshat the tumor cell A 4 - 4 #
Fdalr o G2 tA71S aY-Sfu)\yzl Eqn,',f:‘ . 1 & 4

- ”~ -
More ceIIuIar/atypla’A Highgrade 0 SN PR ) P ' &
=4
Variable inflammation. = o o ™ ey W)
Iy KsedSlipablasts ¢ A UK Oreugi2 LI I g¥ A O .‘; w ot
. “ - LI0E AL Y Y2
IHC: (+) focal SMA and/or CD34 Oesmin, S100 yoe 2 K o :
2 . » = L4 ’
Molecular:Complex karyotype - T ! S e e
I Lowgrade Fibromyxoid Sarcon'lald name: Hyalinizing Splndle Cell Tumor with Giant Rose
= S a»‘,“ S B0 4 e R gkv\ N il‘/ 4
Vs e % A v N y oS e, N WE
Malignant. Deep soft tissues @tremity of S v by Dk »‘.\ﬁ‘g\.“ 2 \' Nl & N~
young to middleaged adults. OO A ”,l‘:é\ TS G P AN o :7; g 4
Pt PR g S SRR Bt
Recur and can have late metastases. - i MARAPILL . SYy SRERAT e LR
e i Yoo ot ANCURR S W ey VeG4
1 1 H R 2 / A © ‘\' ) Rt SRR Gy Nl oN
Varying fibrous and myxoid areasnostly v i e ! \ 'v"(fj Casati ol |
o 3 Al % ] Yo 50 L YR hd S\ : ,‘ A .‘) (e 3
fibrous though, with abrupt transitions. v:v?s.; "5:\*: \,,-\.";;;}?ei,‘,?»,‘wv ,' IR ARSI St £
% X AN 0y s R % F NN s .
Bland spindled cells with small hyperchromat* g .‘; N ‘g\\"\"f: ‘\n,‘." { e et AY :,,~:§.:;1\{ e 2 :zf G, v
4 SRR N AT \\ VR Y M AR
nuclei.Whorledto fascicular growth. YAk ,».\. ;\‘ NN ":\‘\ SRk S h\’ﬁ",\, b v;.;z‘l
: — = ] . WS i 8
Myxoid areasave curvilinear, branching ., - A AN S\ e i)
. . " . i; 7 MY v & 2 \', 2
capillaries DS ; e

Can have large collagenous rosettes—{— 4

IHC:(+) MUC4 often EMA
Molecular:FUSCREB3L2 fusiorfer CREB3L1)

\
-

%‘il,.l' - ‘a. "

Malignant. Deep soft tissue dimbs. Middle-aged adults.

Densely hyalinized stroma with epithelioid celsranged in
cords and nests.
Cells have scant clear cytoplasm and angulated nuclei.

IHC:(+) MUC4often EMA; {) CK

Molecular: Somewhat diversemany cases have FUS or
EWSR1 an@REB fusions



_Nerve Sheath Tumorg

| Schwannomal

Benign Composecentirely of well-differentiated Schwann cells

Oftenassociated with nervn skin orsubQtissue. Can be associated with spine.

Usu. adultsExceptionally low risk of transformation

Usuallysolitary and sporadic. NFassociated with bilateral vestibular schwannomas.  Verocay Body

TypicallyencapsulatedSpindle cell tumor
Alternating compact spindle cells (Antoni A) and hypocellular less orderly areas (Antoni B)

Rows of nuclear palisadiy Verocay bodies.

Hyalinized blood vessedsd subcapsuldymphoid aqqreqateeommon Hyalinized vessel
Axons not present in lesién pushed to periphery. '

IHC:Strong, diffuse S100and SOX10), scattered CD3¢
moderate calretinin. Neurofilament highlights displaces
axons at periphery. &

Subtyg

large, hyperchromatic nuclei, but no mitoses

Plexiform SchwannomaUsually sporadic (vs plexifornizes
neurofibromas, which are often NF1 definitional)

Cellular Schwannomag Exclusively Antoni A areas. Z :
No Verocay bodies. Usually large paravertebral nerves=s . ‘ﬂ/'/:a .,;, Lt / AL
In contrast to MPNST, Ki67 <20%, HeK27me3 and PAJ, .4:;'43.,1/;31 Ve el -/}). TR e
intact. R X1 SRl “ .

J Lt p X 3 .--: e - R ?'1.'j

Epithelioid SchwannomaEpithelioid cells. \r.;-"*j;_, IR T S, ;‘_i?
Multilobulated growth. / b S AN A N B
Microcystic/reticular SchwannomaUsually viscer I -
sites (e.g., Gl tract). Microcysth network. N p;

Molecular: Frequent NF2 mutations, but this is Aon - 1 - A
specific and not used diagnostically. a! YOASYyU OKky3se

| Granular Cell Tumdr

Benign (usually) neoplasm with neuroectodermal differentiation.

Epithelioid to spindled cells witbundant eosinophilic granular

cytoplasmhighlighted byPASd

Famous for inducingseudoepitheliomatous hyperplasihat

mimics squamous cell carcinoma.

Full of lysosomes due fnactivating mutations in ATP6ABL 2

OYF1Sa AG &2 OF yQ#& grand® bppeaBzesy f 24232 YSa0
Stainsy(+) S100, SOX10, CD&&hibin, Calretinin, MITF) HMB45

Congenital (Gingival) Granular Cell Tumor (Congenital Epulis
Although looks similar,-800 ¢), located on gingiva at birth.



