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Klinickée udaje

* 2009 USG - v l'avej hrane uzol 17 mm, v
prave] hrane uzol 21 mm. Pre obezitu nemozno
vylucit’ sy. PCO.

* 05/2011 USG - v pravej hrane intramuralne a

subserdzne ulozeny myom 44x39 mm, d’alsi
myom v 'avom rohu, subserozne ulozeny, cca

35x34 mm.
e 25.11.2011 — enukleacia myomov.



Histologicky preparat
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Histomorfologicke znaky

Virchows Arch

lable 2 Histomomphologic, immunohistochemical, and clinical feanres smdied in 14 young women leiomyomas (cases tested positive for FH gene
mutation by PCR are highlighted i red)

Caseno. Cytoplasmic Staghom vessels  Eosinophilic Nucleoli FH expression  25C expression  Leiomyoma Para'gravida
fibrillarity globules number/type status
1 - = - + = 1/3M o1
2 - - - + - Multiple - X 00
3 + - + + - 1/5 111
4 - + + - + Multiple - 7 0/0
5 - - - + + - 1/5M 00
0 - = - - + - /3 11
7 - + - - + - /5 0/
8 - = - - + - 1M 00
9 = = - + + - 1/3M 0/
10 + - - + + - 1M 0
11 - = - + + - 1M 1/4
12 + + - + + i 1/5 00
13 - - = + + . /3 0
14 + + - + + ~ 1M 11




FH deficientny leiomyom



Mutacna analyza FH génu

( germinalna missense mutacia v exone 7 . Dr. Martinek. PhD. Biopnticka laboratof. Plzen)
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Leiomyom asociovany s HLRCC
syndromom



4 Launonen V, Vierimaa O, Kiuru M, et al. Inherited
susceptibility to uterine leiomyomas and renal cell
cancer. Proc Natl Acad Sci USA 2001:98:3387-3392.

Kiuru M, Lehtonen R, Arola J, Salovaara R, Jarvinen H, Aittomiki
K, Sjoberg J, Visakorpi T, Knuutila S, Isola J, Delahunt B, Herva R,
Launonen V, Karhu A, Aaltonen LA (2002) Few FH mutations 1n
sporadic counterparts of tumor types observed in hereditary

letomyomatosis and renal cell cancer families. Cancer Res 62(16):
45544557



WHO 2014

lesenchymal tumours

leiomyoma

[=finition

abarign. smoeth-muscle tumaour that has
weral variant morphologica foatures.

L0-0 codes

aemyama
Cellular lgiomyamea
Lelomyama with

hizarre nuclei

Vitoticzlly aclive ‘gicmyoma
dydrogic lzicmyoma
Apcplectic leiomyarma

88950/0
8892/0

8893/0
H590/0
8690/0
890/

Lipomatous leomyama

(lizolsivmyoma) HEQOO
Frithelioid leiomyoma g8891/0
Myxoid leicmyoma HEY5/0
Dizsectirg (cotylzconcid)]

2Iomyama EaS00
Diffuse leiomyomalos's BEAOM
Intravenous siomyomatosis 28501
Motasiasiz ng lsiamyoma BES5/

Synonym
Symplastic leiomyema (leicmyoma with
bizarre nuc 2i)

E. Oliva

v.L. Carcangiu
S.G. Carinelli
F.lp

T. Leening
T.A. Longacre
M. MNMuco

J. Prat

C.J. Zaloudek

Epidemiology
Leicmyomas. including variants, are the
most comman uterine tumour anc usu-
ally affect women in ther fourth and fifth
ecades. Variant forms accounl for ap-
proximalely 10% cof cases. Patients with
heredrary [eiomyomatos s anc renal can-
cer syndrome present ar a yeunger 2ge.
Those wilh melastasizing leiomyoma
usually have a history of prar bystersc-
tomy for [ziomyomas,

Clinical features
Most patients are asymplormalic  bul

Mesenchymal tumours 135



WHO 2014 — nazvoslovie
(hereditary?)

Leiomyomatosis and renal cancer
syndrome

This autosomal dominant disorder is
associated with a germline mutation in
the fumarate hydratase (FH) gene. It is
characterized by multiple leiomyomas
that frequently have increased cellular-
ity, multinucleated and atypical nuclei
with prominent red to orange nucleol

Mesenchymal tumours 137

1682. Sanz-Ortega J, Vocke C, Stratton P,
surrounded by aclearhalo, as well as hae Linehan WM, Merino MJ (2013). Morphologic

mangiopericytoma-like vessels {1682}. and molecular characteristics of uterine leiomy-
omas in hereditary leiomyomatosis and renal
cancer (HLRCC) syndrome. Am J Surg Pathol
37: 74-80.



Histologicke znaky letomyomu
asociovancho s HLRCC syndromom
cozinofilné jadierka s perinukleolarnym halo

,,vlaknita® cytoplazma

cozinofilne globuly

,,;ohate cievy* - staghorn vessels



Histologicke poznamky

» Ziadny zo znakov nie je $pecificky.

* Znaky nemusia byt u HLRCC asociovan¢ho
letomyomu pritomne¢ vSetky.



Histologické poznamky = Vel,ké eOZinOﬁlné jadierka S
perinukleolarnym halo

Epiteloidny letomyom.

LeiomyOm s hormon-asociovanymi zmenami
(apoplekticky letomymom, hemoragicky
celularni lelomyom).

Leiomyom s bizarnymi jadrami.

Low grade leiomyosarkom.



Histologické poznamky — p eriHUkl e O léme hal O

* Subjektivne, Casovo naro¢né hodnotenie



Histologické poznamky — Vléknité CYtOp lazma

* Subjektivne hodnotenie



Histologické poznamky _rOhaté C i evy

* Subjektivne hodnotenie



Histologické poznamky — e OZ ino ﬁlné glObUly

* Subjektivne hodnotenie.



Biochemické poznamky

~H - fumarat hydrataza je vyznamny enzym
Krebsovho cyklu (fumarat - malat)

Hromadenie fumaratu ma antiapoptoticky
ucinok.



25C... S-(2-sukcino) cystein

* Nahromadeny fumarat indukuje proces
,,sukcinacia proteinov*

e Tak vznika 2SC

 Norma Frizzell, Columbia, S.Carolina, USA
(Sukcinacia proteinov v ramci Diabetes
mellitus)



* Robust detection of 25C was observed in Fh1 (murine FH)-deficient renal
cysts and in a retrospective series of HLRCC tumours (n = 16) with
established FH mutations. Importantly, 25C was undetectable in normal
tissues (n = 200) and tumour types not associated with HLRCC (n = 1342).
In a prospective evaluation of cases referred for genetic testing for HLRCC,
the presence of 2SC-modified proteins (2SCP) correctly predicted genetic
alterations in FH in every case. In two series of unselected type Il papillary
renal cancer (PRCC), prospectively analysed by 2SCP staining followed by
genetic analysis, the biomarker accurately identified previously
unsuspected FH mutations (2/33 and 1/36).

Bardella C, El-Bahrawy M, Frizzell N et al (2011) Aberrant
succination of proteins in fumarate hydratase-deficient mice and

HLRCC patients 1s a robust biomarker of mutation status. J
Pathol 225:4-11



* Frizzell N, Thomas SA, Carson JA, Baynes JW.
Mitochondrial stress causes increased succination

of proteins in adipocytes in response to
glucotoxicity. Biochem J. 2012 Jul 15;445(2):247-54.



[HC — 2SC pozitivna expresia (nekomercna protilatka)




IHC - FH strata expresie (komeréné protilatka)




Moznosti skriningu?
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Geneticke poznamky

* Cca 1% vsetkych vySetrenych letomyomov
maternice (1152) s FH deficientn¢ - obsahuju
mutovany gén FH.

» Castejsie ide o somatické, nie germinalne,
mutacie (6/10).

* LOH lokusu 1g43 muoze (v tomto pripade
bola), ale nemusi byt pritomna.



Patogeneza - epidemiologia

It was found in eight women out of 46 identified by Toro et al
in the North Amencan study [3] with median age at detection
of renal tumor being 44 yvears. The mean age at diagnosis of
renal tumor was 39 vyears in a study from Singapore [11].



Patogencza -epidemiologia
(svetove udaje)
Asociovany RCC bol pritomny u

probandov cca 30 % rodin s
diagnostikovanym HLRCC sy.



U zien s HLRCC leiomyémy
maternice ( okolo 30. roku
zivota) predbiehaju vznik RCC
(okolo 40. roku zivota) asi o 10
rokov



Vichows Arch
DOI 10,1007 /5004 28-015-1 783-y

ORIGINAL ARTICLE

Genetic testing of leiomyoma tissue in women younger

than 30 years old might provide an effective screening approach
for the hereditary leiomyomatosis and renal cell cancer syndrome
(HLRCC)

Petr Martinek ' « Petr Grossmann® - Ondiej Hes' - Jifi Bouda® + Viktor Eret® +
Norma Frizzell® « Anthony J Gill® -+ Ondrej Ondig™?



HLRCC leiomyomy - plzenska
incidencia
2 7014

symptomatickych a operovanych
leiomyomov u zien do 30 rokov.



Starostlivost’ o pacientov s
diagnostikovanym HLRCC sy.

* USG obliciek 1x rocne.
* Doporucit’ zvazenie genetického poradenstva.
* Indikuje klinik (obvykle gynekolog).



Kedy mysliet’ na letomyom
asociovany s HLRCC sy?

* MnohopocCetne symptomaticke myomy
maternice u zeny do 30 rokov (patolog,
gynekolog).

* Leiomyom so vSetkymi histomorfologickymi
znakmi typickymi pre HLRCC leiomyom
(patolog).

* Mnohopocetne kozné letomyomy (patolog,
dermatolog).



Dakujem za pozornost’






nador nenador vysledky
plvodnic.  C.BL .6l plvodnic.  C.BL (.GL  FHmutace FHIoh
17750/14-5 77030/16-5 1974/16 14583/02  77030/16 197516  neg. NA
15288/15-C2 77032/16-C2 1976/16 15288/15-A 77032/16-A 1977/16  neg. neg.
9832/15-2  77033/16-2 1978/16 9832/15-2 77034/16  1979/16  neg NA




