ORIGINAL
ARTICLE

Fumarate hydratase deficient renal cell
carcinoma and fumarate hydratase deficient-like
renal cell carcinoma: Morphologic comparative
study of 23 genetically tested cases

Kristyna Pivovarcikova', Petr Martinek', Kiril Trpkov?, Reza Alaghehbandan?, Cristina Magi-Galluzzi®, Enric Condom Mundo®, Daniel
Berney?, Saul Suster’, Anthony Gill?, Boris Rychly?®, Kvétoslava Michalova', Tomas Pitra'®, Milan Hora', Michal Michal', Ondfej Hes'

"Department of Pathology, Charles University in Prague, Faculty of Medicine in Plzeri, Pilsen, Czech Republic

2 Calgary Laboratory Services and University of Calgary, Calgary, AB, Canada

3 Department of Pathology, Faculty of Medicine, University of British Columbia, Royal Columbian Hospital, Vancouver, BC, Canada
“Robert J. Tomsich Pathology and Laboratory Medicine Institute, Cleveland Clinic, Cleveland, OH, USA

®> Department of Pathology, Bellvitge Biomedical Research Institute (IDIBELL), Barcelona, Spain

¢ Bart’s Cancer Center, London, United Kingdom

7 Department of Pathology, Medical College Wisconsin, Milwaukee, Wi, USA

8 Royal North Shore Hospital, University of Sydney, Sydney, NSW, Australia

? Department of Pathology, Cytopathos, Bratislava, Slovakia

9 Department of Urology, Charles University in Prague, Faculty of Medicine in Plzer, Pilsen, Czech Republic

SUMMARY

Hereditary leiomyomatosis and renal cell carcinoma-associated renal cell carcinoma (HLRCC)/ fumarate hydratase deficient renal cell carcinoma (FHRCC) is an
aggressive tumor defined by molecular genetic changes - alteration in fumarate hydratase (FH) gene. The morphologic spectrum of HLRCC/FHDRCC is remark-
ably variable. The presence of large nuclei and prominent dark red inclusion-like nucleoli and perinucleolar clearing are considered as helpful morphologic clue.
We selected 23 renal neoplasms primarily based on their morphologic features suspicious for HLRCC/FHDRCC. Morphological, basic immunohistochemical,
and genetic analysis was performed. The tumors were divided in two groups according to the molecular genetic findings. The first group included 13 tumors
with detected FH mutation/LOH (compatible with diagnosis FHRCC), and the second group included 10 tumors without FH mutation/LOH (FH-like RCCs). In the
FHRCC group, the vast majority of cases (9/13) had mixed morphology with different architectural growth patterns. All cases showed prominent macronucleoli,
and perinucleolar clearing was found in 10/13 cases. Inmunohistochemically, 6/7 FHRCC cases were negative for FH antibody, while one case showed strong
diffuse FH reactivity. The FH-like RCC group showed more uniform architectural growth pattern. All 10 tumors had prominent macronucleoli, and perinucle-
olar clearing was present in 8/10 cases. Eight FH-like RCC cases showed diffuse strong positivity for FH, although 2 cases were completely negative for FH. It
is evident that neither morphologic feature nor immunohistochemical analysis can be reliably used in routine practice for the diagnosis of HLRCC/FHRCC. In
suspected cases, the diagnosis of HLRCC/FHRCC can be confirmed by molecular-genetic testing for FH mutation. It should be noted that the traditionally de-
scribed morphologic features of HLRCC/FHRCC (prominent eosinophilic macronuclei with perinucleolar halos) can frequently be seen in other renal neoplasms.
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Fumarat hydrataza deficientni karcinom z renalnich bunék a jemu podobny karcinom z renalnich
bunék: Komparativni studie 23 geneticky testovanych pripadt

SOUHRN

S hereditarni leiomyomatézou a rendlnim karcinomem asociovany rendlni karcinom (HLRCC)/ fumarat hydrataza deficientni renalni karcinom (FHRCC) je agresiv-
ni tumor definovany na zékladé pritomnosti molekularné genetické zmény - alterace genu pro fumarat hydratazu (FH). Morfologické spektrum téchto neoplazii
je Siroké, aviak pritomnost objemnych jader s prominentnimi tmavé cervenymi inklusnimi” jadérky a s perinukleolarnim projasnénim byla dlouho povazovana
za dulezity morfologicky diagnosticky znak. Z Plzeriského registru nadord bylo vyhledano a opétovné hodnoceno 23 renalnich neoplazii suspektni z FHRCC,
primarné na podkladé morfologie. U vech piipadl byla provedena molekuldrné genetickd analyza (prikaz mutace/LOH genu pro fumarét hydratazu), detailni
morfologické hodnoceni (architektonika, cytologické znaky) a zakladni imunohistochemické barveni (FH). Genetické vysetieni prokazalo alteraci v FH genu u 13
pfipadd (FHRCC), u 10 piipadd nebyla detekovana zadna alterace FH genu (FH-like RCC). Tumory s geneticky potvrzenou diagnézou FHRCC mély heterogenni
architektoniku kombinujici rizné rlstové vzorce ve vétsiné pripadd (9/13). Ve viech piipadech FHRCC byly zastizeny prominentni jadérka, u 10 pfipadt i peri-
nukleolarni projasnéni. Imunohistochemicky priikaz protilatkou FH byl proveden u 7 FHRCC, u 6/7 pfipad( bylo barveni negativni, avsak 1/7 FHRCC vykazoval sil-
nou diftzni reaktivitu. Skupina FH-like RCC byla vice uniformni v architektonice, pouze jeden pfipad kombinoval riizné riistové varianty. Vsechny pfipady FH-like
RCC mély prominentni jadérka a perinukleolarni projasnéni bylo zastizeno v 8/10 ptipadd. Osm FH-like RCCs bylo pozitivni vimunohistochemickém priikazu FH,
dva piipady vsak vykazovali kompletni negativitu. Z vysledk je patrné, ze cisté na podkladé morfologie ¢i imunohistochemického vysetreni je zcela nemozné
odlisit FHRCC od nadord, které FHRCC jen napodobuiji (FH-like RCC). Diagnostika téchto lézi se tak zcela opira o molekularné genetické vysetieni FH genu. Typicky
u FHRCC popisované morfologické znaky (prominentni eosinofilni jadérka s perinukleolarnim projasnénim) jsou ¢asto nachazeny i u jinych renalnich neoplazii.
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Fig. 1. Cribriform pattern in case of renal cell carcinoma mimicking FHRCC
(FH-like RCC). HE 100x

Fig. 3. Renal cell carcinoma mimicking FHRCC (no mutation/LOH of FH gene
detected) with negative immunohistochemical staining for FH. 40x

concurrent presence of cutaneous and/or uterine leiomyomas
(1, 2). On the other hand, the term FHRCC is recommended for
tumors with suggestive morphology and typical immunophe-
notype in the setting of uncertain clinical and family history and
unknown genetic status. FHRCC also allows designation of cas-
es that might represent apparently sporadic forms, harboring
somatic (not germline) alterations in the FH gene (3-5). Overall,
HLRCC/FHRCC is a distinct histomolecular entity.

The morphologic spectrum of HLRCC/FHRCC is remarkably
variable, with various architectural and histologic features be-
ing reported in the literature (4-19). Immunohistochemical ex-
amination can be helpful in the diagnosis of these tumors with
combined negative staining for fumarate hydratase (FH) and
strong positive staining for 2-succinocysteine (25C), demon-
strating good sensitivity and excellent specificity (4, 20). None-
theless, molecular genetic testing for FH mutation/LOH still re-
mains the gold standard for the diagnosis of HLRCC/FHRCC.

While HLRCC/FHRCC is one of the most challenging renal
tumors in routine practice, its detection can have a significant
impact on family members and potentially the patient. Thus,
pathologists should be aware of this entity, given its highly vari-
able morphology and difficult immunohistochemical evalua-
tion, to be able to identify suspect cases to be genetically tested.

In this study, we compared morphologic, immunohistochem-
ical and molecular-genetic features between FHRCC (confirmed
cases) and FH-like RCC tumors (suspicious cases).
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Fig. 2. Deep red macronucleoli and perinucleolar clearing in same case,
showed in Figure 1. HE 400x
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Fig. 4. Immunohistochemical staining for FH — detail. 200x

MATERIAL AND METHODS

Case identification

Twenty three tumors suspect for FHRCC primarily based on
morphology were identified in the Plzen Tumor Registry out of
26,000 renal neoplasms. Nine cases in this study were previously
published (4), and 13 cases were included which were previous-
ly published by our group (21). All cases were reviewed by two
Urologic Pathologists (KP and OH). Tissues for light microscopy
were fixed in 4% formaldehyde and embedded in paraffin us-
ing routine procedure. Sections 4 um thick were cut from tis-
sue blocks and stained with hematoxylin and eosin (H&E). There
were 1 to 48 tissue blocks (median 1) for each case. However all
original HE slides were reviewed and evaluated. One represen-
tative block was selected for immunohistochemical and molec-
ular-genetic studies (usually block with internal positive control
of non-neoplastic renal parenchyma).

Tumors were divided in two groups after molecular genetic
analysis. The first group included 13 tumors with detected FH
mutation/LOH (compatible with diagnosis FHRCC), and the sec-
ond group included 10 tumors without FH mutation/LOH (these
cases are hereafter referred as FH-like RCC).

Architectural patterns, and morphologic features including
the presence of prominent macronucleoli and perinucleolar
clearing were analyzed in all 23 tumors. Macronucleoli were
described as a prominent dark red inclusion-like nucleoli, and
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a perinucleolar clearing was defined as an clear area between
the nucleus and the cytoplasm (as seen by light microscopy at
high magnification). Different growing patterns were detected
in the tumors (papillary, tubulary, solid, cribriform, sarcomatoid,
multicystic), every architectural pattern representing more than
5% of the whole tumor mass were count into definitive architec-
tural results.

Immunohistochemistry

The immunohistochemical analysis was performed using
a VentanaBenchMark ULTRA (Ventana Medical System, Inc.,
Tucson, Arizona), FH antibody (J-13, Santa Cruz Biotechnology,
dilution 1:3000) was used. Appropriate positive controls were
included.

Molecular genetic testing

All cases demonstrating suspicious morphology for FHRCC
underwent molecular evaluation for FH gene mutation status
by Sanger sequencing and loss of heterozygosity studies on
DNA extracted from macrodissected FFPE tissue. We also eval-
uated 10 cases with retained FH expression for FH mutation, as
a negative control group. Previously described custom primer
sets were used for Sanger sequencing, and the whole coding
sequence including exon-intron junctions was sequenced using
primers designed to produce short amplicons suitable for de-
graded formalin fixed DNA(22). Loss of heterozygosity studies
were performed using a previously described set of 6 polymor-
phic short tandem repeat markers (D15517, D152785, D15180,
AFM214xe11, D1S547, and D152842), surrounding the FH gene
(22).

RESULTS

Fumarate hydratase renal cell carcinoma group (FH RCC
group)

FHRCC cohort included 13 tumors from 12 patients. Patients
were 8 males and 4 females, with age range of 24-65 years (mean
50.8 years). Tumor size ranged from 0.9-18 cm (mean 9.6 cm).

Molecular genetic analysis confirmed the presence of FH mu-
tation/LOH in all 13 cases (Table 1).

Histologic assessment showed mixed patterns in majority
of cases (9/13 cases). Pure papillary architecture was detected
only in 3/13 cases. Sarcomatoid differentiation was identified in
2/13 tumors. Cytoplasm of the neoplastic cells were bright eo-
sinophilic in 9/13 cases, and weak to scant eosinophilic in four
cases. All 13 tumors had prominent macronucleoli (focally in 4
tumors). Perinucleolar clearing was found in 10/13 (focally in 7
tumors).

Material for seven tumors was available for immunohisto-
chemical examination with FH antibody (7/13). Negative stain-
ing for FH was found in six cases (with presence of an appro-
priate positive internal control in adjacent non-neoplastic renal
parenchyma), while one case showed strong diffuse FH reactiv-
ity (this case demonstrated genetically FH mutation c.1118A>G
p.Asn373Ser).

Fumarate hydratase-like renal cell carcinoma group (FH-like
RCC group)

Five males and five females with age range of 21-82 years
(mean 62.4 years) were included in this group. Tumor size
ranged from 2.6-11 cm (mean 7.5 cm).

No mutations/LOH of FH gene was identified in these 10 cases.

All 10 cases were considered suspicious for FHRCC based on
morphology. These tumors were purely papillary in 4 cases,
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tubulopapillary in 4 cases, tubular in one case, and combined
tubulo-cystic and cribriform in one case. Cytoplasm of the neo-
plastic cells was bright eosinophilic in 8/10 cases, while only fo-
cally in two cases. All 10 tumors had prominent macronucleoli
(in one case only focally), and perinucleolar clearing was present
in 8/10 cases (in 2 cases focally).

Immunohistochemistry showed diffuse strong positivity for
FH in 8 cases, which was confirmed by the absence of FH mu-
tations. Although 2 cases were completely negative for FH by
immunohistochemistry (with an appropriate positive internal
control), we were unable to demonstrate FH mutations in these
cases.

Finally, all these 10 cases were classified as papillary renal cell
carcinoma (PRCC), according to the current WHO classification
(2). Two cases fulfilled the criteria for diagnosis PRCC type 1, and
8 tumors were classified as PRCC not otherwise specified (NOS).

DISCUSSION

In early publications, even in WHO 2004, the HLRCC/FHRCC
was described as displaying typically PRCC type 2 histology
(6,9). In recent years, the morphologic spectrum of HLRCC/
FHRCC has expanded. It is now evident that the histologic ap-
pearance of this tumor is nearly unpredictable. HLRCC/FHRCC
includes tumors with predominantly papillary or tubulocystic
architecture, usually mixed with other growing patterns (cystic,
tubulary, tubulopapillary, tubulocystic, solid). Sometimes, these
tumors can closely mimic other renal neoplastic entities - e.g.
collecting duct carcinoma, clear cell RCC, tubulocystic RCC, un-
classified oncocytic tumor, or even oncocytic type of RCC re-
sembling SDH-deficient RCC (4,5,7,8,10-13,15-19).

Historically, the presence of large nuclei, prominent dark red
inclusion-like nucleoli and perinucleolar clearing were consid-
ered as helpful morphologic clue (11). However, it is now recog-
nized that even these morphologic features are not consistently
present. Recent study by Muller’s group clearly showed that
these histologic features are not distinctive for HLRCC/FHRCC.
They compared pathological features and imunohistochemical
profile (FH/2SC immunohistochemistry) of 24 renal cell carcino-
mas from proven FH mutations carriers and 12 PRCC type 2 from
patients without FH mutations. In this study, they reported the
presence of prominent eosinophilic macronuclei with perinu-
cleolar clearing in 58% PRCC type 2 from patients with no FH
germline mutation. Further, they concluded that multiplicity of
architectural patterns, rhabdoid/sarcomatoid components and
combined FH/2SC staining can differentiate HLRCC from type 2
PRCC with efficient FH gene (20).

We investigated 23 renal tumors with suspicious histology
for HLRCC/FHRCC. The vast majority of these cases were send
to us by experienced uropathologists, either for a second opin-
ion or for a molecular-genetic study. The histology was indeed
suggestive of FHRCC in all cases, with predominantly papillary
growth, often mixed with other patterns, prominent macro-
nuclei (23/23), and perinucleolar clearing (18/23). The FH mu-
tation/LOH was confirmed genetically in 13 cases. Four of the
13 genetically proven FHRCC in our cohort showed uniform ar-
chitecture (3 with papillary and one with tubulocystic pattern),
while 9 FHRCCs demonstrated mixed architectural patterns.
On the other hand, the tumors that resembled FHRCC (FH-like
RCC) were more architecturally uniform. Only one FH-like RCC
had mixed growth pattern. Our study along with Muller’s study
clearly showed that the multiplicity of architectural patterns in
conjunction with pertinent immunohistochemical profile may
help differentiate HLRCC/FHRCC from PRCC. It should be noted
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Table 1. FH deficient RCC and FH deficient-like RCC - Basic clinical data and results of morphologic, immunohistochemical a molecular-genetic study.

Case Age FH mutation Cytoplasm | Macronucleoli Perm.ucleolar FH - IHC Fl.nal .
(years) clearing diagnosis

Case 1

Case 2"

Case 3

Case 4

Case 5

Case 6

Case?7

Case 8

Case 9

Case 10

Case 11

Case 12

Case 13

Case 14

Case 15

Case 16

Case 17

Case 18

Case 19

Case 20

Case 21

Case 22

Case 23

51

52

44

45

65

60

50

60

52

54

61

24

35

81

72

21

50

80

62

67

74

82

M

Multiple
14,10,
1.6,0.6

Multiple
0.9, 0.6,
0.3,0.9,
0.2,04

10

18

10.9

14

14

12.5

Multiple
2.3 and
13

1

4.2

2.6

55

10.1

11
6.4

85

4.2

11

€.698G>A p.(Arg233His)

€.698G>A p.(Arg233His)
c.911_917delCTTTTGT
p.(Phe305Leufs*22)
c.805delA p.(Ile269fs*15)

€.395_398delTAAAT

p.(Leu132%)

c.1189G>A p.(Gly397Arg)

+ LOH

.174_177dupTGAAA

p.(Leu60*)

c.139C>T p.(GIn47Ter) +

LOH

c.496G>T p.(Gly166*)

€.1385_1390+6del

c.239dupA
p.(lle81Aspfs*14)

¢.589A>T p.(lle197Phe)

+ LOH

c.1118A>G p.Asn373Ser

Neg.

Neg.

Neg.

Neg.

Neg.

Neg.
Neg.

Neg.

Neg.

Neg.

Papillary,
tubulocystic,
cribriform

Papillary

Tubulocystic

Papillary,
tubulary

Papillary,
tubulary, cystic

Sarcomatoid,
tubulocystic

Papillary, cystic,
tubulopapillary

Papillary
Papillary,

tubulocystic,
cystic

Solid,
sarcomatoid

Papillary

Solid-papillary,
tubulocystic

Tubulary,
multicystic

Tubulopapillary

Papillary
compressed

Tubulocystic,
cribriform

papillary

papillary

tubulopapillary

tubulary

papillary

tubulopapillary

tubulopapillary

eosin +
eosin + (foc.)
Scant, Weak

eosin

eosin + (foc.)
eosin +

Scant, eosin  +

eosin +

eosin + (foc.)

Weak, eosin  +

eosin +
eosin +
eosin +
Scant, eosin  + (foc.)
eosin +

Weak eosin  +

eosin +

eosin +

Weak eosin  +

Weak eosin ~ +

eosin +
eosin* + (foc.)
eosin +
eosin +

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+ (foc.)

+

NP

NP

NP

NP

NP

NP

+++

+++

++

+++

+++

+++

+++

+++

+++

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

FHRCC

PRCC NOS
(oncocytic)

PRCC NOS

PRCC NOS

PRCC NOS
(with
mucin-like)
PRCC

NOS (with
clear cell
changes)

PRCC NOS
(solid)

PRCC NOS

PRCC
type 1

PRCC
type 1

PRCC NOS

Yellow block FHdeficient RCC, green block FHdeficient-like RCC, M male, F female, Neg. negative, eosineosinophilic, *largedepositsofhemosiderin, foc.focally,
+present, - absent, NP not performed,  recurrence of case 1, FH-IHC immunohistochemical examination with FH antibody
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that prominent macronucleoli and perinucleolar clearing are not
very specific for this type of neoplasia, and as such it should not
be used as a determining criteria for the diagnosis of HLRCC/
FHRCC.

Immunohistochemistry can be a useful diagnostic tool in
these tumors. Concurrent negative staining for FH and positive
staining for 2SC should demonstrate a very good sensitivity and
specificity for detecting HLRCC/FHRCC (4). Unfortunately, 25C
immunohistochemistry is still not commercially available. In this
study, we found that separate immunohistochemistry for FH,
although useful as a screening test, is not 100% sensitive and
specific. We identified 2 cases which showed negative FH reac-
tivity by immunohistochemistry, in which we could not confirm
a mutation/LOH of the FH gene by molecular-genetic tests (FH-
like RCCs). Concurrently, immunohistochemical staining with
FH antibody reached the sensitivity of 86% in our FHRCC/HLRCC
cases. Other recently published study determined that single
use of FH antibody shows specificity of 100% but sensitivity of
87.5% (20). This illustrates the limitations of the immunohisto-
chemistry screening for FH in suspicious cases with overlapping
histomorphologic patterns. In our view, all morphologically sus-
picious cases should be evaluated for FH gene mutations to sep-
arate the true HLRCC/FHRCC from their mimickers, regardless of
the FH immunohistochemistry findings.

It is evident that neither morphologic feature nor immu-
nohistochemical analysis can solely be used in routine prac-

tice for the diagnosis of HLRCC/FHRCC. Yet morphology and
immunohistochemistry could aid and be used as a further
screening tool in detecting suspicious cases for genetic testing.

CONCLUSIONS

Our findings showed that it was virtually impossible to sepa-
rate genuine HLRCC/FHRCC from cases that demonstrate mor-
phologic similarities (FH-like RCC) solely based on morphologic
features. Considering the limitations of immunohistochemistry,
analysis of FH gene is currently the only reliable method for dis-
tinguishing HLRCC/FHRCC from their mimickers. Traditionally
described histologic features of HLRCC/FHRCC (prominent eo-
sinophilic macronuclei with perinucleolar halos) are frequently
found in other renal neoplasms.
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Vjuli 2019 si slovenska obec patolégov a spolupracujucich klinikov, najma onkolégov pripomenula nedozité 100. vyrocie narodenia
prim. MUDr. Petra Kosseya, CSc., zakladatela slovenskej onko-patolégie.

Peter Kossey sa narodil 14. jula 1919 v Kopasneve, okr. Chust (Podkarpatska Rus) na Gizemi vtedajsieho Ceskoslovenska (t¢. Zakarpat-
ské oblast Ukrajiny) v rodine grécko-katolickeho farara a ucitelky. Detstvo preZil v StrdZzskom v okrese Michalovce. Stredoskolské $tu-
dium absolvoval na redlnom gymnaziu v Uzhorode, kde roku 1938 maturoval. Stadium mediciny zaéal na Karlovej univerzite v Prahe,
aviak po vyhlaseni Protektoratu Ciech a Moravy v r. 1939 pokracoval vo svojich $tadiach na Lekarskej fakulte Semmelweisovej univer-
zity v Budapesti, kde v septembri 1944 promoval. Po promdcii narukoval do madarskej armady, spociatku sluzil vo vojenskej nemocnici
v Budapesti, ale napokon bol odveleny do vojenského tabora v Nemecku, kde sa v aprili 1945 dostal do amerického zajatia, odkial sa
vratil domov v novembri 1945. V decembri 1945 nastupil ako sekundarny lekér $tatnej nemocnice v Lucenci, kde posobil dva roky.
Medzitym v aprili 1947 nostrifikoval svoj lekérsky diplom na Univerzite Komenského v Bratislave. V rokoch 1947-1953 bol asistentom
na Patologicko-anatomickom ustave LFUK v Bratislave, kde sa venoval aj pedagogickej ¢innosti - viedol praktické cvi¢enia, prednasal
a skusal medikov. Bol spoluautorom ucebnych textov i vysokoskolskej u¢ebnice patoldgie (Zaklady vseobecnej patologickej anaté-
mie). V rokoch 1953-1974 vykonaval funkciu histopatoléga na Vyskumnom onkologickom Ustave, kde sa venoval patoldgii experimen-
talnych zvierat a hlbsie patoldgii ludskych nadorov. V roku 1968 obhdjil kandidatsku dizertacnu pracu,Patomorfoldgia a diferencialna
diagnostika fibrocystickych onemocneni kosti’, v roku 1970 ziskal Specializaciu Il. stupria z patologickej anatomie. Zalozil oddelenie
onko-patoldgie, prvé oddelenie klinickej patolégie na Slovensku. V rokoch 1974-1989 vykonaval funkciu prednostu Oddelenia klinic-
kej patoldgie a cytolégie Ustavu klinickej onkolégie (UKO) v Bratislave. Absolvoval niekolko $tudijnych pobytov doma i v zahraniéi,
aktivne sa zUcastnil viacerych vedeckych konferencii a kongresov doma i v zahraniéi, ako aj pracovnych zasadani WHO v Zeneve ako
¢len expertnej skupiny pre testikuldrne nadory. V rokoch 1978-1981 posobil na expertize v Kuwaite. Ako samostatne pracujuci lekér
pracoval na plny Uvazok do veku 75 rokov (1994) a do 80 rokov (do 1999) este na polovi¢ny Uvazok.

Bohata bola jeho spolupréca s akademikom Viliamom Thurzom, prvym riaditelom Ustavu experimentalnej onkolégie SAV, spolupra-
ca na vyskumnych tlohach s viacerymi klinickymi pracoviskami vtedajiieho UKO. Dlhoroéna bola aj spolupraca s akademikom Janom
Cervenanskym, prednostom vtedajej Ortopedickej kliniky v Bratislave a akademikom Vladimirom Zvarom, prednostom vtedajsej Uro-
logickej kliniky v Bratislave.

Venoval sa diagnostike celého spektra nddorovych ochoreni, posobil ako onko-patolég, konzultant prakticky pre celé Slovensko.
Stal sa priekopnikom histopatologickej diagnostiky najma kostnych nadorov, lymfémov, nddorov prsnika a testikularnych nadorov na
Slovensku.

S manzelkou Vierou, ktord posobila ako u pacientov velmi oblibena prakticka lekarka, vychovali 7 deti, z ktorych najstarsie dve dcéry
pokracovali v ,Slapajach” rodi¢ov ako lekarky.

K jeho zalubdm patrila predovietkym vazna hudba, pravidelne navstevoval abonentné koncerty Slovenskej filharménie a kupoval
gramofénové platne s vaznou hudbou. Réd sa ucil cudzie jazyky, hovoril dobre po anglicky, nemecky, rusky, ukrajinsky, polsky i madar-
sky a Ciasto¢ne aj po francuzsky a arabsky.

Dr. Peter Kossey, CSc. zomrel 19. septembra 2002 v Bratislave.

Vazeny pan primar, chcem sa Vdm v mene Vasich byvalych spolupracovnikov, kolegov, i rodinnych priatelov, ktorym ste odovzdavali
kus seba, podakovat a vyslovit presvedcenie, Ze ostavate natrvalo v nasich spomienkach a srdciach.

Prof. MUDr. Dalibor Ondrus, DrSc.
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