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*Nadory z granularnich bunék

( WE'LL DO AN MR) To

kcemm TS A SWANNOMA |

)

E SURE BUT I'M FARLY

\

\\EL

E\H\

4

)3

\‘lsmﬂ



WE'LL Do 72227 TO
BE SURE, BUT I'™M FARLY
CERTAIN TS A SWANNOMA

SCHWANNOM




SCHWANNOM

*Postihuje vsechny vékové kategorie,
typicky 4-6. dekada

*Vétsinou solitarni a sporadicky

*Nejcastéji postihuji kuzi a podkozi
koncetin, hlavy a krku

°| paravertebralné — retroperitoneum,
mediastinum — zde Casto tvar
presypacich hodin

*Vetsina mimo CNS, tvori ale az 8%
intrakranidalnich tumoru

*Mnohocetné postiZzeni u 2 syndromu:
* Neurofibromatdza 2 — 3%
e Schwannomatdza — 2%
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SCHWANNOM

*Mohou se vyskytovat na neocekavanych mistech a mohou mit neobvykly imunofenotyp - desmin, CK
pozitivita atd.

*Typicky difuzné pozitivni s S100 proteinem a SOX10, Kolagen IV

*Vznik MPNST ze schwannomu velmi vzacny, pokud ano, pak nejcastéji jako epitelioidni MPNST,
moznost transformace v angiosarkom

*Existuje nékolik rlstovych variant:
* Ancient

Neuroblastoma - like
Plexiformni
Epiteloidni

Mikrocysticky/retikularni
Celularni

* Psammomatodzni melanoticky schwannom — neradi se jiz mezi schwannomy!!




ANCIENT SCHWANNOM

*Degenerativni jaderné atypie
*Casto u dlouhotrvajicich lézi

*Viyskytuji se vetsinou s dalsimi degenerativnimi ¥ {Q %
zménami jako tvorba cyst, kalcifikace, hemoragie, &3 s iy |
hyalinizace, histiocyty . \

*Chybi mitdézy

*Bez prognostického vyznamu
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PLEXIFORMNI| SCHWANNOM

*Casto u déti

*Chova lokalne agresivne,
caste recidivy

*\/zacnha asociace s NF2 Ci
schwannomatozou

*VetSinou kuze, hluboko
ulozené jsou vzacneé

*Vice celularni




EPITELOIDNI
SCHWANNOM-

*Obdobné anatomické
rozpéti jako klasicka
varianta

*Nebyvaji spojené se
syndromy



EPITELOIDNI
SCHWANNOM

*Opouzdrené

*\VétSinou multilobularni rist uniformnich
epiteloidnich bunék

*Bunky rostou v pruzich Ci ve shlucich
*Myxoidni/kolagenni stroma

*Casté atypie

*Nékdy pritomny oblasti konvencniho
schwanomu

*S100 pozitivni, ztrata INI-1 (SMARCB1) v cca
% pripadu




SMARCBT/INIT Loss in Epithelioid Schwannoma

A Clinicopathologic and Immunohistochemical Study of 65 Cases

Vickie Y. Jo, MD and Christopher D .M. Fletcher, MD, FRC Path

* Fletcher: 23/65 pripadl vykazovaly
degenerativni jaderné atypie, 7
pripadl pak vyrazné atypie.

* Ve 3 z nich pripadech pozorovan
prechod do EMPNST - tyto
pripady se vsak chovaly benigné

% et

Epithelioid Schwannomas
An Analysis of 58 Cases Including Atypical Variants

Jesse Hart, DO* Jerad M. Gardner, MD,{ Mark Edgar, MD,} and Sharon W. Weiss, MD}

* Weiss: 13/58 pripadl byly
atypické (3 mitdézy/10HPF, 3x
variabilita velikosti jadra).

* Nebyl pozorovan prechod do
EMPNST




Spojitost schwannomu s nadorovymi

syndromy

NF2

Incidence 1:25000
AD postizeni

historie

Mnohocetné schwannomy, spinalni
ependymomy, meningiomy

(de novo) bez rodinné

Nezarodecna inaktivace NF2 genu
15% familialni pripady: SMARCB1
nebo LZTR1 mutace

85% sporadicky

BEZ vestibularnich schwannomu!!
bolestivé léze
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Perineuriom

*Nejméneé casty benigni PNST slozeny kompletné z perineuralnich bunék

*|HC: EMA - casto velmi slabé, tfreba prohlizet na velké zvétseni, Claudin-1 a Glut-1 pozitivni

*Neni spojen s Zzadnymi dédicnymi syndromy, ale ¢ast perineuriomd ma pouze jeden
chromozom 22 (na kterém se vyskytuje gen NF2), popsany i malé delece primo v genu NF2

*Vznik MPNST z perienuriomu velmi vzacny, popsano nékolik pripadu

*Obdobné jako vztah perineuria a mozkovych plen, i perineuriomy jsou periferni obdobou
meningiomu, morfologicky i IHC podobné

Table 3. Summary of immunohistochemical staining results for meningiomas and perineuriomas [no. (%)]

Tumour EMA SSTR2 PR Claudin-1 GLUT-1
Meningioma 59/61 (97) 59/68 (87) 44/62 (71) 5/63 (8) 19/62 (31)
Perineurioma 20/20 (100) 1/20 (5) 1/20 (5) 17/18 (94) 14/16 (87) Agaimyetal.2013




Perineuriom

*Nékolik klinicko-patologickych/rlstovych variant:

* Intraneuralni

 Extraneuralni (mékkotkanovy):
* klasicky
* retiformni
* sklerozujici

* Sliznicni
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Extraneuralni/mékkotkarnovy
perineuriom - klasicky
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*Muze se vyskytovat zvysena mitoticka aktivita,
hypercelularita, mirny pleomorfismus — zadny
vyznam

*Virovité, storiformni usporadani bunék
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Extraneuralni/mékkotkarnovy
perineuriom - retiformni

*Krajkovité usporadani bunék s
tvorbou mikrocystickych prostor

Extraneural Retiform Perineuriomas

A Report of Four Cases

Michal Michal

Registry of Soft Tissue and Skin Tumors, Department of Pathology, Medical Faculty,
Charles University, Pilsen, Czech Republic



Extraneuralni/mékkotkanovy perineuriom -
sklerozuijici

*Témeér vyhradné na rukou, nejc¢astéji mladych muzu

*Variabilni cytomorfologie: vretenité az Cisté kulaté
bunky

*Tvori bunécné pruhy, retezy, trabekuly

*Virovity pattern ¢asto zachovan

*Mezi nimi husté sklerotizované stroma

Cast miUze exprimovat Aktin E &i S

*EMA vétsSinou zvyrazni cytoplazmatické vybézky

Sclerosing Perineurioma

A Clinicopathologic Study of 19 Cases of a Distinctive Soft
Tissue Lesion With a Predilection for the Fingers and Palms
of Young Adults

AJSP 1997

John F. Fetsch, M.n., and Markku Miettinen, M.D.
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NEUROFIBROM




NEUROFIBROM

*Benigni PNST slozeny z neoplastickych Schwannovych bunék

*Pfimés dalsSich typl bunék — perineuralni bunky, perineurial-like buriky,
fibroblasty, zirné bunky, axony a dalsi intermediarni typy bunék

Perineurial Cell Differentiation in Neurofibromas.
Report of Eight Cases Including a Case with Composite
Perineurioma-Neurofibroma Features

Michal Zamecnik!, Michal Michal?

*Vétsina vznika sporadicky

*Vznikaji bialelickou inaktivaci NF1 genu — c¢ast proto asociovana s NF1




NEUROFIBROM

*lHC: S100, SOX-10 zhruba v 50% bunék (ve Schwannovych burnkach),
CD34 opét zhruba 50%, EMA muze byt fokalné pozitivni

*Klinicko-patologické varianty - obecné budto dobre ohraniceny rist nebo
difuzni postizeni:

* Lokalizovany kozni — minimalni/Zadnd pravdépodobnost zvratu v MPNST
* Lokalizovany intraneuralni — mirné vyssi pravdépodobnost

* Difuzni kozni — mald pravdépodobnost

* ,Masivni“ mékkotkannovy = — mala pravdépodobnost

* Plexiformni — nejvyssi pravdépodobnost maligni premeény




NEUROFIBROM

*Variabilni vzhled AR
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NEUROFIBROM
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Misty mohou byt nalezeny
onion bulb-like zmény Ci
pseudomeissnerianska téliska




,Masivni“ mékkotkanovy
neurofibrom

*\/zacny
*Témér vyhradné u NF1 pacient

*Postizeni i hlubokych struktur - svalovina
atd.

*Vyjimecné vznik MPNST




Pigmentovany neurofibrom

*Nejcastéji u difuzniho neurofibromu, ale i
intraneuralni Ci plexiformni

*Nejcasteji v oblasti hlavy

Pigmented (Melanotic) Neurofibroma

A Clinicopathologic and Immunohistochemical Analysis of
19 Lesions From 17 Patients

AJSP 2000

John F. Fetsch, M.D., Michal Michal, M.D.. and Markku Miettinen, M.D.




Plexiformni neurofibrom

*\/yskytuje se témér vyhradné u NF1 pacientt

*Malé a povrchové ulozené se ale mohou
nékdy vyskytovat i bez dalsich znamek NF1

*Jiz z definice tento tumor postihuje vice
nervovych fascikl( najednou — typicky
makroskopicky vzhled ,pytel ¢erv(“

*Vlyskytuji se ve velkych nervech, nervovych
plexech, ve visceralnich oblastech, nekdy az
hypertrofie koncetin

*Nejvyssi nachylnost k maligni transformaci
ze vSech PNST










Human Pathology {2017) 60, 167173

Human
PATHOLOGY
Original contribution * Vyskyt zhruba v 10%
Multivacuolated mucin-filled cells: a unique cell (R plexiformnich neurofibromu
characteristic of plexiform neurofibroma. A report * 5100 negativni

of 11 cases™

Michael Michal MD®*, Dmitry V. Kazakov MD®, Ladislav Hadravsky MD®,
Kvétoslava Michalova MD®, Boris Rychly MDY, Michal Michal MD®
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Neurofibrom vs. Atypicky
neurofibrom




Neurofibrom vs.
Atypicky
neurofibrom

Obtizné rozliseni

Hlavnimi prekurzory intraneuralni
neurofibrom a predevsim plexiformni
neurofibrom

Human Pathology (2017)67, 1-10

Human
PATHOLOGY

ESE www.elsevier.com/locatehumpath
Current topic
Histopathologic evaluation of atypical W) oo
neurofibromatous tumors and their
transformation into malignant peripheral
nerve sheath tumor in patients with
neurofibromatosis 1—a consensus overview ™ ™ A

Markku M. Miettinen MD?*, Cristina R. Antonescu MD®, Christopher D.M. Fletcher MD€,
Aerang Kim MD, Alexander J. Lazar MD®, Martha M. Quezado MD?,

Karlyne M. Reilly Fr_mf, Anat Stemmer-Rachamimov MDY, Douglas R. Stewart MD",
David Viskochil MD’, Brigitte Widemann MD?, Arie Perry MD*



Neurofibrom vs. Atypicky
neurofibrom

*Posuzuji se 4 parametry: Neurofibroma with atypia  NF with atypia alone, most commonly
(“ancnent neumﬁbmma”) mamfestmg as sw blzane nucle1

 Jaderné atypie
* Celularita
* Mitoticka aktivita 1-3 mitoz/10HPF

* Absence architektoniky neurofibromu =
fascikularni rist, CD34+ sit fibroblastu

. PHitomnost bouze iednoho parametry - MPNST, low-grade Features of ANNUBP, but with mitotic
nejCastéji jazernVth atypii -pnemé vyznam index of 3-9/10 HPF's and no necrosis
MPNST, high-grade MPNST with at least 10 mf/10 HPFs

or 3—-9 mf/10 HPFs combined with
necrosis



Jaderné atypie

Jaderné atypie — 3x vetsi jadra nez obvykle; nékdy nazyvano jako ancient neurofibroma




vysena
cellularita

*= Modry“ vzhled tumoru pri malém
zvetseni, prekryvani bunéek pri velkém
zvetseni

*Zde pouze zvysena celularita bez dalSich
ZMen — nema vyznam

*Nizky proliferacni index

*Zachovana exprese S100 a CD34

."1 r . - ;"‘ ;--“:."qo v < = & - "..\_ cle ) \:
|¢.' :- '.‘:‘ . “\:‘.)\0 ‘.: \,"}."“. ° c;;“o\ = \-"‘”‘" ..-‘\....a ~'
L) "ﬁ’..' :}b.‘ - ,’" "y .'*‘.‘. P~ :~ - & '.Q .?".l‘.‘ [ ¥ "' L :-\..- z
’ '::.;‘ 2 N'~'.‘ ./‘ : * . "o A ‘» \{- e ‘e e Tan :‘-.-"‘ "y
CEA S TR P e TRl
2% ,o 5 s e e B NE ST
Artls's g e R 2 A WL RS LN o
’ ) - ‘ . o Ted” " W e (N ST
/," '.*0 : ‘\",-'".""".}.“\!' )" l‘v“ "\0":' :-‘.b:.. l‘.'}.k‘?-c "0’
",.i‘ ~"! e T i D - L Bt WS
-‘q"f*-c\.“ EW a0 N ),‘..\3&\‘- S A A 5' e
" 2 42,8, bt R34l : A g™ TR i
.‘é?f 29 "",’ /“ s u,’, If’ > -'."'-c."l, ;_"E‘
"f‘l‘ 4 Mo{' ‘ J " yo - ",”( ’;',"b’ % .":’
e S IV A N

'j". L 'l ' e ’ oD .. = 5 s
4§ / Soe .f 3 "3_‘.“’,’_ L S B
iyt e R

3y, p har=sloa,
Vg 2 ot T2
: - A s o - 2N i e A
SNa%e, G Z R L A N L
. 5 . }' > - v .
: “ ' Nt oot W% s e, 4
=/, '!.‘\' v~ K'67-l{e".‘..- 2N L .,".A."” LN 4 .;’.
- T AT L T
R 330 o TRT T
S A Wy s pind X Lo s
4 .‘ " N X S ‘
' { 3 b
RO .‘..,'!-...
» . : :

¥/ MU

‘! ..a ,‘-"u.-“" 4 &" !

AN i ;,& ,,.i“,
" L
‘) *\‘ t, 't




Dg: Atypicky neurofibrom

(atypicky neurofibromatozni tumor
nejistého biologického potencialu)
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*A) Ztrata architektoniky NF,
zvysena vaskularizace

*B) Atypie

*Zvysena cellularita a fascikularni
rast

*Zvysena mitoticka aktivita




Atypicky neurofibrom vs.
Low grade MPNST

Neurofibroma with atypia  NF with atypia alone, most commonly
(*ancient neurofibroma™) manifesting as scattered bizarmre nuclei

Cellular NF

ANNUBP

MPNST, high-grade

NF with hypercellularity, but retained
NF architecture and <1 mf/50 HPFs
Schwann cell neoplasm with at least
2 of 4 features: cytologic atypia, loss
of neurofibroma architecture,
hypercellularity, mitotic index >1/50
HPFs and <3/10 HPFs

MPNST with at least 10 mf/10 HPFs
or 3—9 mf/10 HPFs combined with
Necrosis
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Atypicky neurofibrom vs.
Low grade MPNST
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The Effect of Surgical Margins on Outcomes for Low Grade MPNSTs
and Atypical Neurofibroma

NICHOLAS M. BERNTHAL, mp," ANGELICA PUTNAM, mp,” KEVIN B. JONES, mp,?
DAVID VISKOCHIL, mp,* anp R LOR RANDALL, mD, FACS™*

'Depanment of Onhopaedic Surgery, David Gefen School of Medicine at UCLA, Los Angeles, California
“Department of Pathology, Primary Childrens Medical Center, University of Utah, Salt Lake City, Utah
“Sarcoma Service, Department of Orthopaedics, Huntsman Cancer Institute and Primary Childrens Medical Center, University of Utah, Salt
J'_.-»ll.i_:e City, Utah

*Department of Pediatrics, Primary Childrens'Aedical Center, University of Utah, Salt Lake City, Utah

Background and Objectives: While convention defines atypical neurofibroma as benign and low-grade malignant peripheral nerve sheath tumors
(MPNSTs) as malignant, sparse outcomes data exist for these tumors. This study reviews clinical outcomes of surgically resected low-grade MPNST
and atypical neurofibroma, focusing on the effect of surgical margins on outcome.

Methods: This study is a retrospective review of 23 patients who underwent surgical resection of a low-grade MPNST or atypical neurofibroma.
Treatment characteristics of adjuvant therapy and surgical margin were noted. Endpoints of local recurrence, presence of metastatic disease, disease-
specific survival, and overall survival were reviewed.

Results: Eighteen of 23 patients (789%) had microscopically positive margins on the resection. Disease-specific survival was 100% for both atypical
neurofibroma patients and those with low-grade MPNST, regardless of surgical margin. Local recurrence in terms of recumence of measureable
disease occurred in 2/12 (16.7%) of LGMPNST patients and 1/11 (9.1%) of atypical NF patients, all of whom had microscopically positive surgical
margins.

Conclusions: [n a study dedicated exclusively to “intermediate™ nerve sheath tumors, no patients developed metastatic disease nor died of disease
despite a high rate of microscopically positive surgical margins (78%). While positive margins did lead to increased rates of local recurrence, these
data suggest that surgeons potentially can temper their zeal for negative surgical margins in the setting of low-grade MPNST and atypical
neurofibroma, as surgical morbidity may be more important than a presumed survival benefit of wide resection.

I Surg. Oneol. 2004:110:813-816. © 2014 Wiley Periodicals, Inc.

Zavér: Ve vétsiné pFipadl neni mezi atypickym
neurofibromem a low-grade MPNST pravdépodobné
velky prognosticky rozdil — dulezity dikladny
sampling!!



MALIGNI PNST



MALIGNI PNST (MPNST)

*Maligni tumor prokazatelné sestavajici ze Schwannovych nebo perineuralnich bunék
(perineuralni MPNST)

*Ke spolehlivé diagndze MPNST je kromé odpovidajici morfologie nutné splnit alespon 1 z téchto
podminek:

* Prokazat plvod v nervu

* Prokazat plvod v benignim prekurzoru (neurofibromu)
* Pacient ma NF1

* Alespon fokalni S100 protein pozitivita

*Naopak: maligni vietenobunécny/pleomorfni tumor u pacienta s NF1 je MPNST pokud se
neprokaze jinak




MALIGNI PNST (MPNST)

*Casto vznika z periferniho nervu nebo z extraneuralnich mékkych tkani

*Prevazné postihuje lidi v mladém az stfednim veku, ale i adolescenty
*Siroké anatomické rozpéti — predevsim stehno, hyzdé, brachialni plexus, paZe, paravertebralné
*Intraparenchymatozné vznikajici MPNST jsou vzacné

*Zhruba 50% spojeno s NF1 — mladsi pacienti, vznik z plexiforniho nebo intraneuralniho
neurofibromu

*Sporadické pripady naproti tomu vznikaji prevazné z velkych perifernich nervl bez asociace s
benignim prekursorem

*Geneticky kombinace inaktivacnich mutace v genech NF1, CDKN2A, PRC2 a dalSich




Vznik MPNST

M NF1 (45%), vétsinou z Plexiformniho NF W Sporadické (45%) W Postiradiacni (9%) W Ze Schwannomu, GNB,GN,Pheo (méné nez 1%)



GRADING MPNST

*Validovany a reprodukovatelny gradingovy systém neexistuje

*Obecné se rozdéluji na low-grade tumory (cca 15% pripadu) vétsSinou vznikajici z neurofibromu
a high-grade tumory (85%)

*Monomorfni vietenobunécny a pleomorfni MPNST a MPNST s heterologni diferenciaci jsou high-
grade tumory

*Vysoky grade, lokalizace v hlubokych strukturach, recidiva a velikost tumoru nad 5 cm jsou jediné
parametry, které koreluji s progndézou

*High-grade tumory maji velmi Spatnou prognozu, bez ohledu na pritomnost syndromu NF1

Jeden z nejagresivnéjsich mékkotkarnovych nadortd — 50-70% pacientll zemre




grade MPNST
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Low-grade MPNST

*S klesajici diferenciaci klesa
rovnéz exprese S100 proteinu,
vétsinou castecné zachovana

*Pokud neni exprese S100
pritomna, je nutné prokazat
pUvod v nervu, vznik z
benigniho prekurzoru nebo
pacient musi mit stigmata NF1




High-grade MPNST
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Stridajici se hyper- a hypocelularni oblasti =
mramorovany vzhled

Fascikularni fibrosarcoma-like rust, perivaskularni
hypercelularita, uniformni hyperchromazie
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Rozsahlé nekrdzy Setfici perivaskularni oblasti
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Muze byt pritomny vyrazny pleomorfismus, ¢asto vsak jen v
podobé ojedinélych nadorovych obrovskych bunék



Ztrata IHC exprese markeru
H3K27me3 v diaghostice MPNST
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*V praxi se zdd byt obtiZné pouZitelné st NS S
*Casto pouze Castecna ztrata exprese RN e SRR

*Kompletni ztrata exprese u nékterych nadord e G e SIS SEN
v diferencialni diagnoze — synovialnim e Y Sl SN s
sarkomu, fibrosarkomu ex DFSP e R RIS

Significance of H3K27me3 loss in the

Loss of H3K27me3 Expression Is a Highly Sensitive Marker diagnosis of malignant peripheral nerve
for Sporadic and Radiation-induced MPNST sheath tumors

: 1 K Crevac (s 1AM 12, il
Carlos N. Prieto-Granada, MD,* Thomas Wiesner, PhD,} Jane L. Messina, MD, Melike Pekmezci', Areli K Cuevas-Ocampo’, Arie Perry”= and Andrew E Horvai

Achim A. Jungbluth, MD,* Ping Chi, MD, P/ID_;’.’\\// and Cristina R. Antonescu, MD* !Department of Pathology, Universily of California San Francisco, San Francisco, CA, USA and ?Department
of Neurological Surgery, University of California San Francisco, San Francisco, CA, USA




Specialni MPNST varianty:
Epiteloidni MPNST

*Tvori zhruba 5% MPNST
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Triton tumor (MPNST s
rabdomyoblastickou/sarkomovou
diferenciaci
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Nejcastéjsi diagnostické chyby

*Zameéna celularniho schwannomu za MPNST
*Precenovani degenerativnich atypii v neurofibromu za MPNST

*Oznacovani vsech nadoru postihujicich nerv jako MPNST, napr.
Synovialni sarkom!!

*Diagnoza MPNST pouze na podkladé S100 proteinu nebo vylouceni
diagnozy na podkladé S100 negativity




PNST zazivaciho traktu




PNST zazivaciho traktu:
SCHWANNOM

*Nejcastéji v zaludku (80%)
*Dif. dg.:GIST, leiomyosarkom

Nektera specifika:
*Témer vzdy bez kapsuly

*Déleni na Antoni A a B oblasti, palisadovani a
hyalinizované cévy chybi

*Maji témeér vzdy lymfoidni lem
*PAS pozitivni krystaloidy zhruba u 2/3
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Mikrocysticky/retikularni
schwannom

*Nejcastéji submukoza GIT, ojedinéle
v podkozi

*Anastomozujici pruhy
Schwannovych bunék v et S Ay e Al g
myxoidnim/kolagennim stromatu Sl e A T8 e

*Chybi lymfoidni lem

Microcystic/Reticular Schwannoma: A Distinct Variant
With Predilection for Visceral Locations

Bernadetie Liegl, MD,*7 Michael W. Bennett, MB, BCh, BAO, MRCPL*
and Christopher D.M. Fletcher, MD, FRCPath*
AJSP 2008
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Sliznicni Schwann cell hamartom

*Predilekce pro sigmoideum a rektum

*Drobné prisedlé polypoidni |éze, vétSinou nahodny nalez pri
kolonoskopii

*Blandni proliferace vretenitych Schwannovych bunék v lamina
propria mukozy, ktera obrusta kolem zlazek

*Neohranicenég, bez lymfoidniho lemu

*S100 silné pozitivni












Sliznicni perineuriom

*Pfed prikazem EMA reaktivity nazyvano jako benigni fibroblasticky polyp
*Drobné, prisedlé polypoidni léze, nahodny nalez
*Predilekce pro rektosigma

*Proliferace blandnich, stihlych, vietenitych bunék s nenapadnymi vybézky v lamina propria
mucosae, Casto virovité usporadani kolem krypt

*V prilehlém stfrevnim epitelu je pritomny hyperplasticky ci sesilni serrated polyp
*\/ téchto polypech nalezeny mutace BRAF stejné jako v béznych typech téchto polypl

*Perineurialni proliferace jako reakce na tyto polypy??






HYBRIDNI TUMORY




HYBRIDNI TUMORY

*Relativné vzacné tumory, které jsou tvoreny kombinaci schwannomu, perineuriomu Ci
neurofibromu (vzacné i granularniho tumoru)

*Budto ostra hranice mezi obéma komponentami nebo obé ¢asti vzajemné promichané
*Casto nelze diagnostikovat bez pouZiti IHC
*Neurofibrom-perineuriom asociovan s NF1

*Schwannom-neurofibrom je asociovan s NF2 (nejcastéji), Schwanommatozou i NF1




Schwannom-perineuriom

*Pravdépodobné nejcastéjsi varianta
*Nejsou spojeny s nadorovymi syndromy
*Drtiva vétsSina pripadl tvorena 2 vzajemné promichanymi komponentami

*Na rukach (predevsim prstech) se vyskytuje podtyp, kde jsou obé komponenty ostre oddélené
a jsou tvoreny klasickym schwannomem a retiformnim perineuriomem

Virchows Arch (2004) 445:347-353
DOI 10.1007/s00428-004-1102-5

ORIGINAL ARTICLE

Hybrid Schwannoma/Perineurioma

Clinicopathologic Analysis of 42 Distinctive Benign Nerve Michal Michal - Dmitry V. Kazakoy -
Irena Belousova - Michele Bisceglia -
Sheath TumO!’S Michal Zamecnik - Petr Mukensnabl

A benign neoplasm with histopathological features of both schwannoma

Jason L. Hornick, MD, PhD, Elizabeth A. Bundock, MD, PhD, g . . . . .
and Christopher D. M. Fletcher, MD, FRCPath and retiform perineurioma (benign schwannoma-perineurioma):

a report of six cases of a distinctive soft tissue tumor with a predilection
for the fingers
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REVIEW
ARTICLE

Hybrid peripheral nerve sheath tumors:

A review

1
Michael Michal 2, Dmitry V. Kazakov ', Michal Michal

" Department of Pathology, Faculty of Medicine in Pilsen, Charles University, Prague, Czech Republic
2 Biomedical Center of the Faculty of Medicine in Pilsen, Charles University, Prague, Czech Republic

SUMMARY

Hybrid peripheral nerve sheath tumaors (HPMNST) are relatively recently described tumors. With ongoing research, a considerable amount of important findings
have been made, much of which has substantial clinical implications. However, a comprehensive review of the whole topic has not been published in the
literature so far. In the presented manuscript, the various hybrid tumors are discussed separately with a special emphasis on the morphological and immuno-
histochemical findings as well as on their association with tumor syndromes.

Keywords: Hybrid peripheral nerve sheath tumors — schwannoma - perineurioma — neurofibroma - neurofibromatosis — schwannomatosis

Hybridni nadory z obalti perifernich nervii: prehledovy ¢lanek

SOUHRN

Hybridni nadory z obal( perifernich nervii jsou pomémné nedavno popsanymi jednotkami. S postupujicim vyzkumem bylo v této oblasti dosazeno znatného
mnoZstvi dilezitych poznatkd, z nichz mnohé jsou vyznamné i z klinického hlediska. V literatufe viak dosud chybi kompexni souhrn tohoto tématu. V' pred-
kladaném ptehledovém ¢lanku jsou probrany jednotlivé typy hybridnich tumord se zvldstnim zaméfenim na jejich morfologické a imunohistochemické vlast-
nosti, pfitemz dlraz je rovné# kladen na jejich vztah k nadorovym syndromam.

Klicova slova: Hybridni nadory z obal( perifernich nervl - schwannom - perineuriom — neurofibrom - neurofibromatéza - schwannomatdza

Cesk Patol 2017; 53(2): 81-88



Nador z granularnich bunék

V 99% benigni neurogenni tumor

K(ze i visceralni oblasti

Mutace nalezeny v genech zajistujicich tvorbu endosomi — kli¢ové
pro transport molekul pres bunéénou membranu

Poskozeni vede k hromadeéni molekul uvnitr bunék

Mutace charakteru ,loss of function” = inaktivacni mutace
podobné jako v poskozenych tumor supresorovych genech

Knockout téchto genl v rliznych typech umélych bunécnych linii
vedl opét k tvorbé granularni cytoplazmy

Pravdépodobné nalezen novy tumor supresorovy gen
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