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lMpeacraBsmMe KNUHUYEH Cryyai Ha NauueHT ¢ KOMOMHMPaHO KnamHo CbpaeyHo 3abonsBaHe U aHaMHe3a 3a nogarpa.
Cnep xvpypriuyHa nogMsiHa Ha aopTHaTa W MUTparnHata knana, XMCTonaTonoryHoTo U3CneaBaHe YCTaHOBM 0BLUMPHO
oTnaraHe Ha kpuctanu ot MoHoHaTpueB ypat (MSU) Bbpxy nnaTtHaTa Ha aopTHaTa knana. JleausTta ce xapaktepusu-
palle C LieHTparnHo KpUCTanHo SApo, 3a00MKONEHO OT KopoHanHa 3oHa 1 ubpoBackynapHa TbkaH. IMpupoaata Ha
ypaTHUTE KpucTanu Be NOTBbpAEHa Ypes Knacuyeckara, Ho Bce No-psaKko U3Non3BaHa TexHUKa 3a ouBeTsBaHe Ha De
Galantha. MeToabT no3BonsBa npeuusHa BU3yanu3aumus Ha KpUCTanHUTE OTnaraHus Npy CBETNMHHA MUKPOCKONUS C
pasnnyHK yBenuyeHus. B uacnegsannte npobu oT MuTpanHata knana 1 TpoMb60TUYHaTa Maca, OTCTpaHeHa OT NSBOTO
npeacbpave, He 6sxa ycTaHoBEHU CneundUYHM NaTonorYHI1 NPOMeHU. Bb3 0CHOBa Ha XMCTONATONOTMYHUTE HAXOAKM
e nocTaBeHa okoH4aTenHa narHo3a 3a TohU4HO 3acsiraHe Ha aopTHaTa knana.
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We present the case of a patient with combined valvular heart disease and a history of gout. Following surgical
replacement of the aortic and mitral valves, histopathological examination revealed extensive deposition of monosodium
urate (MSU) crystals within the aortic valve leaflets. The lesion exhibited a central crystalline core, surrounded by a
corona zone and fibrous vascular tissue. The nature of the urate crystals was confirmed using the classical, but rarely
applied today - De Galantha'’s staining technique. This method allows precise visualization of crystal deposits under light
microscopy at various magnifications. No specific pathological findings were identified in the examined specimens from
the mitral valve or in the thrombotic mass excised from the left atrium. Based on the histopathological findings, a definitive
diagnosis of tophaceous involvement of the aortic valve was established.
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BbBEOQEHMUE

MNMoparpata e MmetabonutHo 3abonsiBaHe, KOETO
Ce xapakTtepusupa ce C MOBULUEHU CEPYMHU KOHLIEH-
Tpauum Ha NMKOYHA KUcenuHa (xunepypukemums). Ts e
dopma Ha Bb3nanuTeneH apTpuT, NpuUYMHEHa OT OT-
naraHeToO Ha KpucTanu oT MoHoHaTpmeB ypaTt (MSU)
B CTaBUTe M NepuapTUKynapHuTe TbkaHu. 3abons-
BaHETO 3acdra NpeguMMHO MbXe B cpegHa Bb3pacT U
XEHN B MoCTMeHonaysanHus nepuog. Tocgure ca xa-
pakTepHa NposiBa Ha KbCHUSA cTagui Ha 3abonsiBaHe-
TO — XpPOHMYHa TodhmyHa nogarpa, kato ce Habnwoga-
BaT npu npubnuantenHo 35% ot naumeHtute [1]. Te
Cce pasBmBaT crnep NPOoAbIKUTENHA HernekyBaHa Wnu
HeaoCTaTbYHO KOHTPONMpaHa XnunepypukemMums 1 npea-
CTaBnsABaT HATPynBaHWsS Ha ypaTHW KpucTanu, obrpa-
OEeHW OT XPOHWYHA Bb3nanutenHa n pmbposHa TbKaH.
Hai-yecto ce nokanusmMpaT NOOKOXHO UMW B MeKuUTe
TbKaHu B 0bracTu ¢ no-HWCka Temnepatypa U OTHOCU-
TEMNHO OrpaHNYeHo KpbBOCHabasABaHe. TUNMYHO MACTO
Ha 3acsaraHe ca MeTaTtap3odanaHreanHute ctasu. C
nporpecupaHeTo Ha 3abonsBaHeTo ToduTe MoraT ga
Josefar 0O OeCTPYKUMS Ha CTaBHUSA XPYLUAT, KOCTHU
€epo3uu 1 pa3BuTME Ha NepuapTrkynapHa pmbposa [2].

WN3cneposatenute oOTAaBHa MpoyysBaT Bpb3KaTta
Mexay nogarparta 1 pasnuyHu CbnbTCTBaLLM 3abonsBa-
HWS, KaTO CbpAEYHO-CbA0BU, GBOPEUYHN N MeTaboNUTHU
HapyLleHns. HaTpynaHuTe AaHHW NOKa3BaT CUMHa Kope-
nauus Mexagy nogarparta U CbCTOSIHUS KaTo KOpOHapHa
apTtepvanHa 6onecrt, NnpeacbpaHO MbXOEHE M 3aCTONHa
CbpAeYyHa HemocTaTbyHOCT. Bbnpekn pobpe umsdcHe-
HaTa eTUONOorMs Ha KranHUTe CbpAeYHN 3abonsaBaHus,
nogarpata psigko ce pasrfexga Kato noTeHuuaneH
doakTop, AonpuHacsLL 3a TAXHOTO pa3suTue [3]. 3acsra-
HETO Ha CbpAeYHUTE KNnanu BCreacTBME Ha ypaTHM OT-
naraHusi € U3KIMIOYUTENHO PSIAKO U € OMUCaHO NpeanM-
HO B €OMHUYHU KIMHWYHM cbobLieHmns. MNopaau ceosTa
PSIAKOCT, NOAOBHM cryyYau npeacTaBnsaBaTr 3HavnTeneH
KIMUHWYEH N AMArHOCTUYEH MHTEPEC 1 paswmpssaTt no-
3HaHUsSITa 3a U3BbHCTaBHUTE NPOSIBU Ha 3abonsBaHETO.

B HacTosiwata ctatua npegcTaBaMe crnydvas Ha
naumneHT ¢ KOMBUHMPaAHO knanHo 3abonsBaHe 1 aHaMm-
Hesa 3a nogarpa. Cnep xmpypruyHa nogMsiHa Ha aopT-
HaTa M MWUTpanHaTta knama XMCTONaTonornMyHoTO W3-
crnepfBaHe yCTaHOBW OOLUMPHM OTNaraHuWsi Ha KpucTanm
MOHOHaTpMEB ypaT B MnaTHaTa Ha aopTHaTta knana.
NaoeHTnduumpaHo 6e LeHTpanHo KpuctanHo s4po oT
MSU, 3a06uKoneHo OT KneTbyHa KOpoHarHa 30Ha U
ubpoBackynapHa 30Ha, CbOTBETCTBALLM Ha Xapak-
TEPHUS XUCTOMOrMYEH CTOEX Ha MOAarpo3HN TOMW.
Hanuuvneto Ha ypatHu kpuctanu 6elle noTBbLPAEHO
ypes ougeTtaBaHe No De Galantha — knacuyecku, HO
noHacTosLeM PSAOKO U3MNON3BaH XMCTONOMMYeH METOA,
NPUNOXeH MNpU pPasnUyHU yBenuuyeHusi. MauneHTbT
Oelle nanmucaH B ctabunHo obwo cbetosHue. MNopaaun
HamaneHa cbpAaeyvHa PyHKUUSA Npe3 paHHWUs cnegone-

INTRODUCTION

Gout is a metabolic disorder characterized by
elevated serum uric acid levels (hyperuricemia). It
represents a form of inflammatory arthritis caused by
the deposition of monosodium urate (MSU) crystals
within joints and periarticular tissues. The condition
most commonly affects middle-aged men, as well as
postmenopausal women. Tophi are a hallmark of the
late stage of the disease (chronic tophaceous gout),
and are observed in approximately 35% of affected
patients [1]. They develop after years of untreated or
poorly controlled gout and consist of aggregates of
urate crystals surrounded by chronic inflammatory and
fibrotic tissue. These deposits typically form in areas
with poor blood circulation and lower temperatures,
most commonly at the first metatarsophalangeal joint.
As the disease progresses, tophi may lead to articular
cartilage destruction, bone erosion, and periarticular
fibrosis [2].

Researchers have long investigated the associa-
tions between gout and various comorbidities, includ-
ing cardiovascular, renal, and metabolic disorders. A
strong correlation has been established between gout
and conditions such as coronary artery disease, atri-
al fibrillation, and congestive heart failure. Despite the
well-characterized etiology of valvular heart disease,
gout is rarely reported as a contributing factor [3].
Cardiac valve involvement resulting from urate crystal
deposition is extremely rare and has been described
primarily in isolated case reports. The rarity of this com-
plication adds considerable clinical significance and di-
agnostic interest.

In this article, we present a patient with combined
valvular heart disease and a medical history of gout.
Following surgical replacement of the aortic and mitral
valves, histopathological examination revealed exten-
sive deposition of monosodium urate crystals within
the aortic valve leaflets. A central MSU crystal core
was identified, surrounded by a cellular corona zone
and a fibrovascular zone, corresponding to the typical
histological pattern of gouty tophus. Confirmation of
urate crystals was achieved using De Galantha stain-
ing — a somewhat forgotten histological staining meth-
od developed by the Hungarian pathologist Elena de
Galantha, applied at various magnifications. The pa-
tient was discharged in stable general condition. How-
ever, due to reduced cardiac function, pericardial and
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paTVBEH Nepuof ce pasBuxa NepuKkapaeH 1 AByCTpaH-
HW NreBpanHy U3NMBU, KOUTO HanoXuxa ApeHax npes
NbpBYs criegonepaTveeH Mecel. MocrneaBaLloTo Bb3-
cTaHoBsiBaHe npoTeye 6e3 YCNoXKHEHUs.

OnucaHue Ha KIMHUYHUA CriyYan

56-roguileH MBbX C M3BECTHO KOMBUHMPAHO KranHo
cbpaeyHo 3abonaeaHe 6ele npuet B KnvHukaTa no kap-
OVOXVPYPIUst 32 XMPYPrUYHO nevenne. MNMpugpyxaBalim-
Te 3abonsBaHMs BKINOYBaxa nepcucTupaLLo npeachbpa-
HO MbXAEHE, XPOHMYHA CbpAedHa HegocTaTbyHoCT IV
dyHKkumoHaneH knac no NYHA, 3axapeH guabet tun
2, 3atnbeTtaaHe Il cteneH u nogarpa. B KoHTekcTa Ha
HanpegHanoTo KnanHo 3abonsiBaHe M XpOHUYHaTa Cbp-
AevHa HegocTaTbYyHOCT 6e Hanuue n BTopuyHa 6enog-
poOHa XMNEPTOHUS C U3YMCIIEHO CUCTOSHO HansiraHe B
6enogpobHata aptepusi okoro 70 mmHg.

B aHamHecmu4eH acnekm, nogarpata e guarHo-
cTMUMpaHa LWeCT roanHyn Npeam Hactosilara Xxocnmra-
nmMsaumst U NauneHTbT € Ha neveHne ¢ ebykcocTaT
120 mg gHeBHO. Ton cboOLaBa 3a MHOXECTBO MpPUC-
TbNW, 3acarawy NbpBUTE MeTaTap3odanaHreanHuTe
ctaBu. [pu npocneasisBaHe Ha CePyMHUTE KOHLEHTpa-
UMM Ha NMKOYHA KUCEMMHA Ce yCTaHOoBM, Ye Bapupar
mexgy 400-500 pymol/L. EguH Mmecey npegun HacTosLL-
1Sl NpMeM NaumeHTbT € XocnuTanuavpaH no noBog Ha
OPTOMHES, rpbAeH OUCKOMMOPT 1 flecHa YMOPSIEMOCT.
[MpoBeneHaTa cenekTMBHaTa KOpoOHapHa aHruorpadgusi
He yCTaHOBsIBa 3HA4YMMU KOPOHapHW cTeHos3u. MNMopaaum
nporpecupalla guxatenHa HeAoCTaTbYyHOCT Ce Hanara
MexaHu4Ha 6enogpobHa BeHTUNauma. Cnen ctabunu-
3MpaHe Ha KIMMHWYHOTO CbCTOSHME, MAUMEHTBT € yC-
MeLHO eKCTyOMpaH 1 € u3nncaH Ha MegMKaMeHTO3Ha
Tepanua ¢ 6usonpornon 10 mg BegHbX OHEBHO, Topa-
cemng 200 mg aBa NbTK OHEBHO, annkcabaH 5 mg aBa
NbTU AHEBHO, NepkaHuamnud 10 mg ABa NbTW OHEBHO,
nuTaBacTaTMH 2 mg BeAHBbX OHEBHO M Aanarnvdirio-
3uH 10 mg BeoHBX AHeBHO. [peanoxeHoTo Torasa
XUPYPrUYHO NeYeHre Ha KnanHoto 3abonsiBaHe e OT-
KasaHOo OT naumeHTa.

lMopaau HOB enun3on Ha TexkKa AUCMIHES U nporpe-
CMBHO BrioLlaBaHe Ha OBLLOTO CbCTOSAHME, NALUNEHTBT
BeYye e MpueT 3a XUpypruyHo nedexwue. lMNpn ¢husu-
KaJIHUsi npeasied ce yCTaHOBMXa ABYCTPaHHU OTOLM
Ha OONHUTE KpamHWLM, XONOCUCTONEH Wwym 3/6 CT. Ha
CbpAevHMs BpbX M OUACTOMEH acnupaTMBeEH LYM Mo
neeus crtepHaneH pbb. EnexkTpokapauorpamara ge-
MOHCTpMpa NPeACcbPAHO MbXOEHE C KaMepHa 4ecTo-
Ta ot okorno 90 ya./min (cwur. 1). NpegonepatvBHaTa
TpaHcTOpakanHa exokapguorpadua nokasa gunatu-
paHa ngBa Kkamepa cbC cuctonHa ancdyHkuma (TOO/
TCO 208/118 mL), KOHUEHTPUYHa M1OKapaHa xunepT-
pocdusa o 14 mm u cpakuma Ha mstnacksaHe 43%,
n3yncrieHa no metroga Ha Simpson. Hanvue 6e Tex-
ka mutpanHa peryprutaums (lll-IV cteneH), ymepeHa

bilateral pleural effusions required drainage during the
first postoperative month. The subsequent recovery
period was uneventful.

Case presentation

A 56-year-old male with known combined valvular
heart disease was admitted to the Department of Car-
diac Surgery for surgical treatment. His comorbidities
included persistent atrial fibrillation, chronic heart fail-
ure classified as New York Heart Association (NYHA)
functional class 1V, type 2 diabetes mellitus, class Il
obesity, and gout. In the context of advanced valvular
disease and chronic heart failure, secondary pulmo-
nary hypertension was also present, with an estimat-
ed systolic pulmonary artery pressure of approximate-
ly 70 mmHg.

Patient’s medical history: Gout had been diag-
nosed six years prior to the current hospitalization and
was being treated with febuxostat 120 mg daily. The
patient reported multiple gout flares involving the first
metatarsophalangeal joints. Serum uric acid levels at
follow-up ranged between 400 and 500 umol/L. One
month prior to admission, the patient had been hos-
pitalized because of orthopnea, chest discomfort, and
exercise intolerance. Selective coronary angiography
revealed no significant stenosis. Due to progressive re-
spiratory failure, mechanical ventilation was required.
Following stabilization of his clinical condition, extuba-
tion was successfully performed, and the patient was
subsequently discharged with the following prescribed
pharmacotherapy: bisoprolol 10 mg once daily, torase-
mide 200 mg twice daily, apixaban 5 mg twice daily,
lercanidipine 10 mg twice daily, pitavastatin 2 mg once
daily, and dapagliflozin 10 mg once daily. The proposed
surgical intervention for valvular correction was de-
clined by the patient.

Due to a new episode of severe dyspnea and poor
general condition, the patient was admitted for surgical
treatment. Physical examination revealed bilateral
lower-extremity edema, a grade 3/6 holosystolic mur-
mur at the apex, and a diastolic blowing murmur along
the left sternal border. Electrocardiography demon-
strated atrial fibrillation with a ventricular rate of 90 bpm
(Figure 1). Preoperative transthoracic echocardiogra-
phy demonstrated left ventricular systolic dysfunction
(LVEDV/LVESV 208/118 mL), concentric left ventricu-
lar hypertrophy up to 14 mm, and a left ventricular ejec-
tion fraction of 43%, calculated using Simpson’s meth-
od. Severe mitral regurgitation (grade 1lI-1V), moderate
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aopTHa peryprutaums (lI+ cTeneH) n ymepeHa TpUKyc-
nuaanHa peryprutauus (Il ctenen). Exokapguorpad-
CKUTE OaHHM OEMOHCTpUpAT 3Ha4yMMa nocTKanumnsipHa
benogpobHa XMNepTOHWS, C U3YUCIIEHO CUCTOSMHO Ha-
nsaraHe B 6enogpobHata aptepust npubnuantenHo 70
mmHg (cpur. 1).

JlabopaTopHuTe M3cnegBaHUsa nokasaxa feka Xu-
nepypukemus (NMkoyHa kucenunHa: 496 pymol/L; pede-
peHTHa ctonHocT: 200-420 pmol/L) n aHemusa (Hb: 101
g/L; pedepeHTHa ctonHocT: 140-180 g/L), 6e3 apyru
CbLLIECTBEHMN OTKNOHEeHUS. IHAeKChT Ha TenecHa maca
Oewwe 34 kg/m?, a onepaTMBHUAT pUCK Oe OLeHEH Ypes
EuroSCORE Il Ha 8,76%. MNpean onepatMBHaTa WH-
TepBeHuUnsi 6e nNpoBegeHa NeTAHEBHa npegonepaTue-
Ha onNTUMK3auus.

Xupypau4Hama uHmepegeHyusi Gelle n3BbpLLE-
Ha B yCrnoBusiTa Ha HOPMOTEPMUYEH KapaMOomnyriMoHa-
neH Gavnac. OT NABOTO NPEACHLPOHO YXO Ce pe3eLu-
pa Tpomb ¢ pasmepu 20/20 mm, cnen KOETO CbLLOTO
Oelue 3aTBOPEHO XUpPYyprMyHo. MuTpanHaTta knana ms-
rnexaalle gereHepaTMBHO MPOMEHEHA, KOETO HaMNoXM
HenHaTa nogMsiHa C MexaHu4Ha kranHa nportesa SJM
Master 33 mm. lNpn mMHCNekuMs Ha aopTHaTa knana
Ce yCTaHOBMXa KnedT Ha NABOTO KOPOHAPHO MnaTHO
N Kanuudurkati no KnamHuTe nnaTtHa, nopagu Koeto
0e n3BbpLUeHa NOgMSIHA C MEXaHUYHa KrnanHa npotesa
SJM Regent 25 mm. Pe3eunpannTte KnanHu CTPyKTypuy
1 TpomboTnYHaTa Maca 6sxa n3npaTeHun 3a xuctonaTo-
nornyHo macnensaHe. OTBUKBAHETO OT €KCTPaKOPMo-
panHaTta uupkynaums Oelue 3aTpyaHeHO nopaaum npe-
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aortic regurgitation (grade 11+), and moderate tricuspid
regurgitation (grade Il) were present. Echocardiograph-
ic findings also demonstrated significant post-capillary
pulmonary hypertension, with an estimated systolic
pulmonary artery pressure of approximately 70 mmHg
(Figure 1).

Laboratory investigations revealed mild hyperuri-
cemia (serum uric acid: 496 pmol/L; reference range:
200-420 pmol/L) and anemia (hemoglobin: 101 g/L;
reference range: 140-180 g/L), without other clinical-
ly significant abnormalities. The calculated body mass
index (BMI) was 34 kg/m?, and the EuroSCORE Il was
estimated at 8.76%. A five-day preoperative optimiza-
tion was completed prior to surgery.

Surgical intervention was performed under
normothermic cardiopulmonary bypass. A thrombus
(20%x20 mm) was excised from the left atrial append-
age, which was subsequently closed. The mitral valve,
showing degenerative changes, and was replaced
with a 33-mm SJM Master mechanical prosthetic
valve. The native aortic valve revealed a cleft in the
left coronary cusp and calcific deposits on the leaflets.
It was replaced with a 25-mm SJM Regent mechani-
cal prosthetic valve. The resected valvular tissue and
thrombotic mass were submitted for histopathological
examination. Weaning from cardiopulmonary bypass
was challenging because of the patient’s pre-existing

10 Vel 340 ¢
PG A8 mn

®ur. 1. lNMpeponepatmBHa enekTpokapavorpadgus 1 TpaHcTopakanHa exokapavorpadgus

Fig. 1. Preoperative electrocardiography and transthoracic echocardiography
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JonepaTuBHO yBpedeHaTa feBokaMepHa (YHKUUSA ©
HarnoXu NpUIoXeHne Ha ymepeHa MHOTPOMHa 1 Bason-
pecopHa nogapbXka ¢ 4oOyTaMuH, envHedpuH 1 Ho-
pennHedpUH, KakTo U UMNMaHTUPaHe Ha MHTpPaaopTHa
©anoxHa nomna (IABP).

MauneHTbT Gelle npeBedeH B MHTEH3MBHO OTAe-
neHve B XeMOAMHaMWYHO HecTaburiHO CbCTOsHUE.
[Mpe3 cneggalmTe OHW Ce MNOCTUrHa NOCTEMEHHO CTa-
OvnmnsMpaHe Ha XxeMoguWHaMUYHUTE MoKalaTenu, Koe-
TO no3Bonu ekcnnaHtauma Ha |IABP u nocnegpalio
npekpaTsBaHe Ha KaTexonamuHoBaTa MnoAAPBbXKKA.
MaumeHTbT Oe ycnewHo ekcTybupaH Ha LeCTus cre-
JornepaTtuBeH AeH 1 BrnocreacTeme Oelle npeBefeH B
KapAMOXUPYPrMYHOTO OTAENEHME.

BonHMYHMAT npecTton npoTeye 6e3 3HAUMMM yC-
NOXHEeHUs 1 naumeHTbT bewe nanucad Ha 15-na cne-
aonepaTuBeH AeH B Ao6po obLLo cbCTosiHMe. HasHave-
HaTa MegMKaMeHTO3Ha Tepanus 3a JOMALUHO fiedeHne
BKMouBawe: Guconpornon 2,5 mg BedHbX AHEBHO,
dyposemng 250 mg Tpu NbTU AHEBHO, NEPKAHUOUMNNH
10 mg ABa NbTM AHEBHO, aLeHOKyMapon — cbobpaseH
cbe cTonmHoctute Ha INR, cdebykcoctat 120 mg Ben-
HBX OHeBHO, AanarnudnosnH 10 mg BeAHBX OHEBHO,
rnuknasng MR 30 mg aBa nbTn AHEBHO, MET(OPMUH
1000 mg aBa nbTU AHEBHO M naHTonpason 20 myg Bea-
HBX OHEBHO.

lpocnedsisaHe. EquH Mecel crieq onepauusita,
nauneHTbT Belle xocnuTanuavpaH NOBTOPHO MO NOBOA,
nepukapaeH 1 ABYCTPaHHW MreBpasiHv U3NMBKU, KOUTO
Osxa ycnewHo ApeHupaHu. KoHTponHata TpaHcTopa-
KanHa exokapauorpadus nokassa pakums Ha ustnac-
kBaHe 43%, pegykumnsi Ha nesokamepHute obemu (TAO/
TCO 174/99 mL), HopmanHa (PyHKUMS HA UMNNaHTUpa-
HWUTE KNanHu NpoTe3u (MUKOB TPaHCMUTPaneH rpagueHT
7 mmHg 1 nuKoB TpaHcaopTeH rpagueHT 23 mmHg)
KaKTO M HamarieHVe Ha M34MCMEHOTO CUCTOSHO Hans-
raHe B GenogpobHaTta apTepus 4o npubnuantenHo 50
mmHg. YcTtaHoBeHa beLle eqUHCTBEHO Nleka ocTaTbyHa
TpUKycnuaanHa peryprutaums (dwr. 2).

Ha nmetns mecel oT npocnegsiBaHETO NauMeHTbT
He cbobLUaBa 3a CbpAeYHN CUMMTOMW 1 AEMOHCTPMpa
3HauMTeNHo nogobpeHne Ha U3NYEeCcKMs KanaumteT
(v3mmHaBa pacTtosiHue no-ronsamo ot 1 km). dyHkumo-
HaNHUAT My CTaTyC KbM TO3Y MOMEHT CbOTBETCTBA Ha
knac Il no NYHA.

left ventricular systolic dysfunction and required mod-
erate inotropic and vasopressor support with dobuta-
mine, epinephrine, and norepinephrine, as well as the
implantation of an intra-aortic balloon pump (IABP).

The patient was transferred to the intensive care
unit in a hemodynamically unstable condition. Over the
following days, hemodynamic stability was achieved,
allowing for IABP explantation and discontinuation of
catecholamine support. The patient was successfully
extubated on the sixth postoperative day and trans-
ferred to the surgical ward.

The postoperative hospital course was unevent-
ful, and the patient was discharged on the 15th post-
operative day in good general condition. The pre-
scribed medication included bisoprolol 2.5 mg once
daily, furosemide 250 mg three times daily, lercan-
idipine 10 mg twice daily, acenocoumarol adjusted
according to the international normalized ratio (INR),
febuxostat 120 mg once daily, dapagliflozin 10 mg
once daily, gliclazide MR 30 mg twice daily, met-
formin 1000 mg twice daily, and pantoprazole 20 mg
once daily.

Follow-up: One month after surgery, the patient
was rehospitalized because of a pericardial effusion
and bilateral pleural effusions, which were successfully
drained. Transthoracic echocardiography demonstrat-
ed a left ventricular ejection fraction of 43%, a reduction
in left ventricular volumes (EDV/ESV 174/99 mL), nor-
mal function of the implanted prosthetic valves (peak
transmitral gradient 7 mmHg and peak transaortic gra-
dient 23 mmHg), as well as a decrease in the estimated
systolic pulmonary artery pressure to approximately 50
mmHg. Only mild residual tricuspid regurgitation was
observed (Figure 2).

At the fifth month, the patient reported no cardiac
symptoms and demonstrated a marked improvement
in functional capacity, being able to walk a distance
exceeding 1 km. At that time, his functional status
corresponded to New York Heart Association (NYHA)
Class Il.

dur. 2. TpaHcTOpakanHa exokapauorpadus no BpeMe Ha npocneasasaHeto / Fig. 2. Transthoracic echocardiography during follow-up
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XucmonamonoauyHussm aHasiu3 W3BbpLUMXME
CbITNAacHO CTaHOAapPTHUTE NPOTOKONKN 3a obpaboTka Ha
knaneH matepuan. [NbpBoHa4YanHo npenapaTuTe ouBe-
TUXME C XEMaTOKCUITUH 1 eo3uH (H&E). Mukpockoncku
Ce YCTaHOBU LieHTpanHo KpUCTanHo S4po, U3rnexaallo
KaTo 6e3kneTbyHo (,HEKPOTMYHO) OTnaraHe Ha Kpuc-
Tanu ot MoHoHaTpueB ypat (MSU). Toea sapo belue
3a06MKONEHO OT KOpOHarnHa 30Ha, CbCTaBeHa OT MHO-
rosiAPEHN TUraHTCKK Kretku Tun vyxao tano (FBGC),
xuertmoumnTn, ubpobnactu, numdgoumTn u nnasma-
TnYHKM kneTkn. KopoHanHata 3oHa belle 3aobukoneHa
oT hmnbpoBackynapHa 30Ha C feka nHpunTpauusa ot
MOHOHYKIeapHW Bb3NanUTENHN KIETKN U Hannyne Ha
hnbpo3HM cenTn, KOUTO OsIXxa BUOAMMM U MPU MaKpo-
CKOMCKOTO m3cneaBaHe (cur. 3). XucTtonormyHmte Ha-
XOLKW CbOTBETCTBAT Ha ONMCaHWUTE NpY Nogarpo3HUTe
TOU, KAKTO € NOCOYEHO B cucTemMaTnyHus ob3op The
Anatomical Pathology of Gout: A Systematic Literature
Review Ha TosuBaT u gp., nybnukyBaH B crnvcaHue
BMC Musculoskeletal Disorders npe3 2019 r. [4].

B fonbriHeHWe KbM OMMCaHUTE MO-TOPE HaxOOKW,
BHMMaHMETO Ha natonora 6eLle NnpyMBneyYeHo OT Xxapak-
TepHaTa ,00nakoBMAHA“ CTPYKTypa Ha KpPUCTaHOTO
A0po, KoATO 6e ICHO B1AMMa J0pW NpU PYTUHHO OLBe-
TsIBaHe C XeMaToKCUNH 1 eo3uH (H&E). 3a cpaBHeHune
npeacraBsMe Knacuyecka atepomartosHa nraka Kato
KOHTporeH obpasel, KbAeTo KpucTanougHaTa CTPyK-
Typa Ha aTepomMa e siCHO pasrpaHuydmma (cur. 4).

3a uenvTe Ha uscneaBaHeTo M3non3Baxme AoMnbIi-
HUTENHAa XMCTONOMMYHa TEXHMKA 3a ouBeTsBaHe no BaH
[m3oH. Ha cour. 5 e nokasaH pparMeHT OT KOpOHarnHa-
Ta 30Ha, KOWTO Ce& CbCTON OT MHOFOSAPEHN TUraHTCKN
knetkn Tun vyxao tano FBGC (BosicHO oT ueHTbpa),
KaKTo M OT xuctmoumnTn, hnbpobnactu, numdoumnTn un
nnasMaTuyHN KIeTku.

Histopathological analysis was performed accord-
ing to standard protocols for cardiac valve specimens.
Initial staining was performed with hematoxylin and eo-
sin (H&E). Microscopic examination revealed a crystal
core, appearing as an acellular (“necrotic”) deposit of
monosodium urate (MSU) crystals. This core was sur-
rounded by a corona zone composed of foreign body-
type multinucleated giant cells (FBGC), histiocytes, fi-
broblasts, lymphocytes, and plasma cells. The corona
zone was encased by a fibrovascular zone, lightly in-
filtrated by mononuclear inflammatory cells and fibrous
septa, which were also visible macroscopically (Figure
3). The histological features were comparable with those
described for gouty tophus, as outlined in “The anatom-
ical pathology of gout: a systematic literature review” by
Patapong Towiwat, Ashika Chhana, and Nicola Dalbeth,
published in BMC Musculoskeletal Disorders (2019) [4].

In addition to the findings described above, what
drew the pathologist’'s attention was the distinctive
“cloud-type” structure of the crystalline core, visible
even on routine hematoxylin and eosin (H&E) staining.
For comparison, we present a classic atheromatous
plaque as a control, where the crystalloid structure of
the atheroma is clearly distinguishable (Figure 4).

For the purposes of the study, an additional histo-
logical staining technique was employed — Van Gieson.
In Figure 5, a fragment of the coronal zone is shown,
composed of foreign body-type multinucleated giant
cells (FBGC) (right of center), along with histiocytes,
fibroblasts, lymphocytes, and plasma cells.

®ur. 3. MNokasaHo e kpuctanHo sapo Ha MSU (A), 3aobukoneHo
OT KopoHanHa 3oHa (B) un dnbposackynapHa 3oHa (C) (H&E x 16)

Fig. 3. A crystalline core of MSU (A) is shown, surrounded by a
corona zone (B) and a fibrovascular zone (C) (H&E x 16)

®ur. 4. ATepomatosHa nnaka — KpuctanomgHa CTpykTypa Ha oTna-
raHusiTa. Jluncear xapaktepHarta kopoHanHa u dubposackynapHa
30Ha. He ce Habntogasa ruraHTokneTbyHa peakums (H&E, x40)

Fig. 4. Atheromatous plaque — crystalloid structure of the deposits.
The characteristic coronal zone and fibrovascular zone are absent.
No giant cell reaction is observed (H&E, x40)
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®ur. 5. dparmeHT OT KOpoHanHa 3oHaTa. CTpenkaTa nokasea ru-
raHTcka knetka Tvn Yyxgo tano (Van Gieson, x40)

Fig. 5. Fragment of the coronal zone. The arrow indicates a foreign
body-type giant cell (Van Gieson, x40)

OKOHYaTeNHOTO MOTBbPXKAEHME, Ye Wn3cneaBaHu-
AT MaTepuan npeacTaBnsiBa HaTpyrnBaHe Ha KpucTanm
MOHoHaTpueB ypat (MSU), He Gelie nonyyeHo 4ypes
CbBpPEMEHHA Monspmu3aumMoHHa CBETIMHHA MWUKPOCKO-
nnsi, @ C NO-Marnko M3BECTHA TEXHMKA Ha OLBETHABAHE.
Ts1 e paspaboTeHa oT yHrapckua natornor Enena ge Na-
naHTa, pabotnna B CbeanHeHuTe wWatu B kpas Ha XIX
1 Havanoto Ha XX Bek.

3a noTBbpKOaBaHe Ha AuarHosata Gelle M3nons-
BaH METOAbT, HOCELL HEMHOTO MMe — OLBETSABAHE MO
De Galantha. MNonyyeHnte pedynTtatu ca npeacTtaBeHU
Ha dour. 6 1 7 Npy pasnuyHN YBENUYEHMS.

—
ey

®ur. 7. EAMHMYHA rUraHTCKa Knetka oT TUna Yy»ao TAno e Mapkupa-
Ha cbC cTpenka (ouseTsiBaHe Ha [le ManaHTa, x16)

Fig. 7. A single foreign body-type giant cell is marked with an arrow
(De Galantha’s stain, x16)

The definitive evidence that the material represents
a collection of monosodium urate (MSU) crystals was
not provided by modern polarized light microscopy, but
rather by a means of a less commonly used histological
staining technique. This method was developed by the
Hungarian pathologist Elena de Galantha, who worked
in the United States during the late nineteenth and ear-
ly twentieth centuries.

To confirm the diagnosis, the staining method bear-
ing her name — De Galantha stain was employed. The
corresponding findings are presented in Figures 6 and
7 at different magnifications.

®dur. 6. CbBKYNHOCT Ha KpucTanu ot MoHoHaTpues ypaT (MSU) (ueH-
TPanHo PasmnorioKEHW, OLBETEHU B YEPHO). BCUYKM OKOMHWM TbKaHHU
CTPYKTYPU Ca OLBETEHM B XXbNTO-KadsiBo. CTperkara nokassa eamHnY-
Ha rMraHTcka KneTka TWM YyXao TAMNo, KOSITO € NO-SICHO BuAMMa Ha dur.
7 (ouseTtaBaHe no De Galantha, x10)

Fig. 6. Collection of monosodium urate (MSU) crystals (centrally
located, stained black). All surrounding tissue structures appear in
yellow-brown. The arrow indicates a single foreign body-type giant cell,
which is more clearly visible in Fig. 7 (De Galantha’s stain, x10)
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B gpyrvTe OBe uscnenBaHu npobu — mutpanHarta
Knana v TpoMGoTMYHaTa Maca OTCTpaHeHa OT SISIBOTO
npeacbpave — He Bsixa ycTaHOBEHU cneunduyHn Ha-
XoOKWN. Bb3 ocHoBa Ha XMCTOMOPMOMOTMYHNTE U XUC-
TOXMMWYHUTE HaxoaKu Gelle NocTaBeHa OKoHYaTenHa-
Ta natoaHaTOMUWYHa AMarHosa — TogMYHO 3acsaraHe Ha
aopTHaTa knana.

OBCBHXAAHE

TodmyHaTa nogarpa, nposiBsBalia ce CbC 3acs-
raHe Ha CbpAeYHM Krnanmu MocpeacTBOM OTfiaraHe Ha
ypaTHM KpUcTanu, e U3KMYUTENHO psigka Haxogka. T4
€ onuncaHa camo npwv NaLMeHTn ¢ 4bAroroguiLIHa aHam-
Hesa 3a XpOHU4YHa nogarpa, Kato HogynuTe oOMKHOBe-
HO ca Marnku no pasmMep u ce oTKpMBAT Cry4yanHoO Mo
BpeMe Ha ayToncus unu npu onepaums Ha OTBOPEHO
cbpue. MepBuat nybnvkyBaH Aoknaa B MeguLMHeKaTa
nuTepatypa ce npunucea Ha ByHuMm n MakiobH npes
1940 r. TexHUaT nauneHT e uMan KNMHUYHO ANarHocTu-
LuMpaHa XpoHu4yHa TocpmyHa nogarpa 6e3 HuKakeu gaH-
HM 3a CbpAeYvHO 3abonsiBaHe. XMCTOMNOrMYHMAT aHanm3
Ha npenaparta paskpvBa TUNUYHY TOPU BbPXY 3a4HOTO
nnaTtHO Ha MWTpanHaTa Knana, CbCTaBEeHWU rMaBHO OT
ypatu u xonecrtepon [5]. MNpe3 1982 r. eHcTen v Bai-
nbexep cbobLiaBaT 3a crnyvanHa Haxodka Ha Togu B
XUPYPrMYHO OTCTpaHeHa MuTparnHa knana. XucToro-
rMMYHOTO M3crieaBaHe MokasBa ABynbuernpevynsallu,
OUXPOUYHM KpUCTann, CbOTBETCTBALUM Ha MUKOYHA
kucenuHa [6]. MbpBuAT cnydan, cBbp3BaLl, XPOHUYHA
TopMyHa nogarpa M aopTHaTta krana, € AoKnaaBaH
npe3 1983 r. ot ABopcku n 'MbebH B ABcTpanus. Cnen
CMbPTTa Ha NaumeHT C aopTHa CTeHOo3a, BbpXy nnat-
HaTa Ha aopTHara krana ca OTKpUTK Tou, Cbabpxa-
WM OBynpeyynBaLlm, OANXPOWNYHU KpUcTanu, KOMTo ce
cumTaTt 3a CbCTaBEHM OT MUKO4YHa kucenmHa [7]. Cb-
waTta rogmHa Keptuc u gp. onuceat 31-roguleH MbX
C BpPOAEHO CbpAevHo 3abonsBaHe (aHomanus Ha Ta-
ycur-BuHr) n BTOpryeH TopryeH nogarpo3eH apTpuT.
MauneHTHLT e nekyBaH No NoBof Ha npeanonaraem vH-
deKLmno3eH eHaoKkapanT nopaanm KNMHWUYHU NpusHaum
Ha MO3byeH abcLec 1 HOBOMOSIBUI Ce CbPAEYEH LUYM.
MMpwn ayToncusa e ycTaHOBEHO, Ye knanHata AUCHYHK-
UM € NpuyMHeHa OT CTepUITHK Todr, PasnonoXeHu
Nno NUHMATA Ha KoanTaums Ha MynMoHanHaTta knana,
KaTo nogobHM oTnaraHusa ca oTbenssaHn n Bbpxy MUT-
panHata knana [3]. MNpe3 1984 r. CkanannHo n CbTP.
npeacTaBAT criydanm Ha 68-roguilHa XKeHa C XPOHMYHa
TohmyHa nogarpa, NPeAcbpPAHO MbXAEHE N aHaMHe3a
3a peBMaTW4HO CbpAeyHo 3abonsiBaHe. Tst nocTbnBa
3a OLeHKa M NnedYeHne Ha HanpegHana nogarpa c on-
nakBaHe OT ABYCTPaHHU OTOLM Ha JONHUTE KpanHUUu,
ancnHes n Gonka B rbpauTte. ExokapavorpadwusTa
paskpuBa yaebeneHu, HeNOABWXKXHU MUTParnHy nnaTtHa
N gunatmpaHo NABo Npeacbpave, CbabpXKallo NbTEH

No specific pathological findings were observed
in the other two examined specimens — the mitral
valve and the thrombotic mass excised from the left
atrium. A final pathoanatomical diagnosis of topha-
ceous involvement of the aortic valve was estab-
lished.

DiscussION

Tophaceous gout involving cardiac valves with
deposition of urate crystals is an extremely rare find-
ing. It has been reported almost exclusively in pa-
tients with a long-standing history of chronic gout,
with nodules typically small in size and discovered
incidentally during autopsy or open-heart surgery.
The first published report in the medical literature
is attributed to Bunim and McEwen in 1940. Their
patient had clinically diagnosed chronic tophaceous
gout without any evidence of cardiac disease. His-
tological analysis of the specimen revealed a typi-
cal tophus on the posterior mitral leaflet, composed
mainly of urates and cholesterol [5]. In 1982, Denn-
stedt and Weilbaecher reported an incidental finding
of a gouty tophus in a surgically excised mitral valve.
Histological examination demonstrated birefringent,
dichroic crystals consistent with uric acid deposits
[6]. The first case linking chronic tophaceous gout
with aortic valve involvement was reported in 1983
by Jaworski and Gibson in Australia. Following the
death of a patient with aortic stenosis, tophi contain-
ing birefringent, dichroic crystals believed to be com-
posed of uric acid were identified on the aortic valve
leaflets [7]. That same year, Curtiss et al. described
a 31-year-old man with congenital heart disease
(Taussig-Bing anomaly) and secondary tophaceous
gouty arthritis. The patient was treated for suspected
infective endocarditis due to clinical signs of brain
abscess and a newly developed cardiac murmur.
Postmortem examination revealed that the valvu-
lar dysfunction was caused by sterile tophi located
along the coaptation line of the pulmonary valve,
with similar deposits also noted on the mitral valve
[3]. In 1984, Scalapino et al. presented a case of a
68-year-old woman with chronic tophaceous gout,
atrial fibrillation, and a history of rheumatic heart dis-
ease. She was admitted for evaluation and treatment
of advanced gout, presenting with bilateral lower-ex-
tremity edema, dyspnea, and chest pain. Echocar-
diography demonstrated thickened, immobile mitral
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Tpom6 [8]. XupypruyHata MHTEPBEHLMS BKITOYBA ABa
aopToOKOpoHapHu BGarnaca, nogmsiHa Ha MuTpanHata
Knarna v oTcTpaHsiBaHe Ha npeacbpaHust TpoM6. Cno-
pen aBTopuTe cybaHynapHUTe Todu Bb3NpenaTcTBart
HOPMariHOTO OTBapsiHE Ha NnaTHaTa ¥ JOMPUHACAT 3a
TaXHaTa purngHocT [8].

Mpe3 2019 r. JlTaMopo n YaHapacekapaH nybnuky-
BaT cuCTeEMaTUYeH npernes Ha BCUYKM LOKNaaBaHu 4O
TO3 MOMEHT Crly4au Ha oTnaraHe Ha ypaTHU KpucTtanm
B cbpaeyHuTe knanu [9]. ABTopuTe maeHTudumumpar
AEeBET OOKMagBaHu crny4vasi, onncaHu B oCeM OTAENHM
nyonukauumn, Kkato otbensaseaTt, Ye CbpAeYeH LWyM €
perucTpupaH npv no-Manko OT MOSiIoBMHAaTa naLuueH-
Tn. CpegHaTta Bb3pacT Ha 3acerHatute nuua e 60,9
rOAVHW, C OTYETNMBO NpeobnagaBaHe Ha MBXKWST MON
(89%). Ham-4yecto 3acerHata e mwuTpanHaTta knana,
crnefgBaHa OT aopTHata WM NynMoHanHata knana (no
€0VH criyyan), AOKaTo 3acdraHe Ha TpukycnupanHaTa
Krana He e onucaHo [9].

[narHo3aTa B NoBe4yeTo Cryyam ce nocrassi yYpes3
XUCTONATONOMMYHO WU3CNefABaHe Ha onepaTvBEH UMK
ayTorncmoHeH matepwuan. MNMpes 2021 . Ahmad n cbTp.
OLEeHsIBaT NoTeHuMana Ha AByeHeprunHaTa KOMMTbp-
Ha Tomorpadmsa (dual-energy computed tomography
— DECT) 3a oTkpuBaHe Ha eKCTpaapTUKynapHu oTna-
raHusi Ha MoHoHaTpueB ypaT [10]. Cnopen TexHute
OTKPUTUSI CbBPEMEHHUTE METOAM 3a obpasHa guarHo-
ctuka kato DECT morat ga ce msnonssaT in vivo 3a
noeHTMdMUMpaHe Ha ypaTHU KpUCTanu U3BbH TUMWY-
HUTE CTaBHW Nnokanusauun. Toea paslunpsiBa Bb3MOX-
HOCTUTE 3a QuarHOCTULUMpaHE Ha eKCTpaapTuKynapHo
3acsiraHe npu XpoHU4YHa nogarpa 1 Moxe ga gonpuHe-
ce 3a no-gobpoTo pa3bupaHe Ha peguvua CbNbTCTBA-
Wy 3abonsaBaHUs, BKIOYUTENHO CbPAEYHO-CHOOBW,
Ob6peyHN 1 rpbOHaYHM NposiBK Ha 3abonsaBaHeTo [10].

Bbnpekn Bb3MOXHOCTUTE Ha YCbBbPLUEHCTBaHaTa
obpasHa AuarHoCTMKa, LerneHacovYeHoTo u3creiBa-
He Ha CbpAeyHUTE CTPYKTYpU 3a OTnaraHus Ha ypartu
ocTaBa psiako. ToBa JO ronsiMa CTeneH ce AbIKU Ha
N3KMYUTENHO HMUCKATa YecToTa Ha TopMYHO 3acsraHe
Ha cbpgeyHuTe knanu. MNMopaam Tasu npu4nMHa guarHo-
CTMUMPAHETO Ha KrnamnHu Tou 1 OO OHEC B NMOBEYETO
crniydaum e criyvamHa xucrtonartofiormyHa Haxogka. Mo-
napusaLMoHHaTa MUKPOCKONUA Ce cuMTa 3a 3narteH
CcTaHAapT Npu MAEHTUMUMPAHETO Ha KpucTanu oT
MOHOHaTPUEB ypaT, KaTo Urpae Kno4oBa ponsi B gude-
peHuManHata guarHo3a Ha nogarpata, ncesgonoga-
rpata u gpyru KpucTanHo-uHayumpaHu 3abonsBaHus.
XapaKTepHo €, Ye Kpuctanute Ha KanuueBus nupo-
docdaTt npu ncesgonogarpa nokas3BaT MONOXUTEN-
HO OBOWHO MpeyynBaHe, OOKATO ypaTHWUTE KpucTamnu
nposiBABaT CUMHO OTpULATENHO ABOMHO NpedynBaHe.
ChblUeCTBEHO MSICTO B XMCTOMaTonornyHara AuarHo-
CcTuka 3aema 1 metoabT Ha De Galantha, paspaboteH
OT yHrapckust natonor Enena ge lNananta. Makap u

valve leaflets and a dilated left atrium containing a
large thrombus [8]. Surgical intervention included two
aortocoronary bypasses, mitral valve replacement,
and removal of the atrial thrombus. According to the
authors, subannular tophi interfered with normal leaf-
let motion and contributed to valvular rigidity [8].

In 2019, LaMoreaux and Chandrasekaran pub-
lished a systematic review of all published cases of
urate crystal deposition in cardiac valves available
at that time [9]. The authors identified nine cases de-
scribed across eight separate publications and noted
that a cardiac murmur had been documented in few-
er than half of the patients. The average patient age
was 60.9 years with a marked predominance of males
(89%). The mitral valve was most frequently affected,
followed by aortic and pulmonary valves (one case
each), whereas no cases of tricuspid valve involvement
had been reported [9].

In most reported cases, the diagnosis was estab-
lished through histopathological examination of surgical
or autopsy specimens. In 2021, Ahmad et al. evaluat-
ed the potential of dual-energy computed tomography
(DECT) for the detection of extra-articular monosodi-
um urate (MSU) deposits [10]. According to their find-
ings, modern imaging methods such as DECT can be
used in vivo to identify urate crystal deposition beyond
the typical articular sites. This expands the diagnostic
possibilities for detecting extra-articular involvement
in chronic gout and may contribute to a better under-
standing of several associated conditions, including
cardiovascular, renal, and spinal manifestations of the
disease [10].

Despite the capabilities of advanced imaging,
targeted investigation of cardiac structures for urate
deposits remains uncommon. This is due to the ex-
treme rarity of valvular involvement. To date, detection
of tophaceous involvement in cardiac valves remains
largely a histopathological discovery. Polarized light
microscopy is considered the gold standard for the
identification of monosodium urate (MSU) crystals
and plays a pivotal role in the differential diagnosis of
gout, pseudogout, and other crystal-induced diseas-
es. Notably, calcium pyrophosphate crystals observed
in pseudogout exhibit positive birefringence, while
monosodium urate crystals demonstrate strong neg-
ative birefringence. The De Galantha staining meth-
od, developed by the Hungarian pathologist Elena de
Galantha, also occupies an important place in histo-
pathological diagnosis. Although rarely used in con-
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Nno-psifKo M3MON3BaH B CbBpEeMEHHaTa npakTuka, To3u
MeTo € HagexaeH, NKOHOMUYECKM e(DEKTMBEH U He3a-
BMCMM OT creumanuanpaHo obopyasaHe Noaxof 3a Jo-
KasBaHe Ha ypaTHu oTnaraHus. [Npu TexHukaTta Ha De
Galantha TbkaHHUTE Npobu ce ukecnpat B abcontoTeH
arnkoxon C uen 3ana3BaHe Ha KpucTtanHarta CTpyKTypa.
Cnepn cneundmyHa obpaboTka 1 ouBeTsiBaHe KpucTa-
nuTe Ha MOHOHATPUEBUS ypaT Cce BM3yanuampaT KaTo
YepHW OTnaraHusl Ha >XbITEHWKAB (POH, KOETO MOo3-
BONsiBa NIECHOTO MM pa3no3HaBaHe 4pe3 cTaHgapTHa
CBETNIMHHA MUKPOCKOMMKSI.

N3soau

MpeacTaBeHUST KNMHUYEH cryyYal OOKYMEHTUpa
psSOKO TOPUYHO 3acsiraHe Ha aopTHaTa krana Bcnea-
CTBWE Ha OTnaraHe Ha KpucTanu oT MOHOHaTpMeB ypaT
N [gonpuHacs KbM OrpaHMyYeHuMTe OaHHM 3a Cbphed-
HUTE NpoABM Ha nogarpara. XnctonaTtonorMyHoOToO U3-
crneqBaHe, AonbiHEHo ¢ oueTsaBaHe no De Galantha,
ocuUrypu HagexgHo noTBbpXxAaBaHe Ha guarHosaTta.
Cny4yaaT nogyepTtaBa 3HAYEHMETO Ha pyTMHHATa Mop-
dorormyHa oLeHKa Ha peseuupaHuTe KnamHu CTpyk-
TYpu 1 HeobxogMMOCTTa noaarparta Aa ce pasrnexaia
KaTo CMCTEMHO 3abonsiBaHe, ¢ MoTeHuMan 3a U3BbHC-
TaBHO OpraHHO 3acsiraHe.

He e deknapupaH KOHIUKM Ha UHMepecu
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