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Pe3tonre. OT BG3HlKBarlero na exoKapltorpaoturra
npear iroBeqe oT 50 rolfirfi Jo r{a]Irl Arru .ro3u Eeut{_
tsa3xBeH IUaIHOCTl,lqeH NIC'IOA 3ae]ua KDoLroBo MrcTo B
et€lHeBHaTa npal(Trua Ilpl,l KJllIHrqIiaTa orleltr<a tla na_
qnelrru cbc ctplerrHo-c:baoBtr 3a6o.[rBaHrbr. c Hanpe_
Ja{a Ha-r 'ev o. toth c B ) . rpdiBr \oBata u)ccpr_,  B
r(pr!, Ha 2000 L ce noB/ra ra )no ne6a o-ooes d,opva,
BOOpa3XTeJIIIU yCTpOtCTBa! (OUTO Ca Han:b_irllo HoB TIlrl
( \ov i r rx /H ,  Tc c3 r1echo npe roct  \ ' .cnp.4o[h{x ieneH
ptu\4ec Fa cvapdoq.  Cpea rer , , r ,  rs  rme_cr i rb.  rcDl  c . l
VSA\ fc f  Heal lhcarc ' .  qc- .on p l0,5 i . ren5) .  Vooi t  s
(Mobisante) r gp. Ocnoanara qe.n e rarre ur4 [op.ra,
TIIBH! exoi!|alllllHr4 aa ce EaJIotI(m B fftuHrIqfiaTa npak_
Trn<a npx 0rj31\Ki!!Er,rr npe el Ha naurreHrurc r jlopn
tra 3a\,recrrT crerocKofia, 3a aa ce Hatoxm Kmo p]TH_
HeH r{eTotr 3a oqeEKa Ha ocHoBHIl eXOI1OX:L3aTC'III, npe:]
I1oorenrlr.tle r_oaulll,I ce npoBeloxa llllrorn(l] rllxH]IrtHr{
npoyqBalflrr or BoIerlx cne{narMcru B o6nacTTa na Kap_
auonorurrTq pa6oTeullj B KrrExrs{ B tflo]in , cAI{ x
I1'rarrlr, Pe3)r1Tarme or re3u npoyqBawl, ca o6o6[IcHn
R HaC_TOtqUr O63Op ,J IOKa3BaT Sb3MOXHOCTIa 3a TOqHa
cxoKapauorpa(bcM orIeHKa, cpaBrrrMa c Ta3u Ha jnarHrll
cTaHAapx EBponeiicr€Ta n A"vepfiKaHcra1Ta auolxaqx,
no cxoKapa[orpa(Fnr c]rqo rrEpa3rrxa cBorTa lorurlfi{ 3a
u3rlojBBa]re Ha npeEocllMme exoKap4lorpaor4. 3aKrro_
'reHfitra, no t(f,uro ce Aocrura. ca o6euaBaulrl Ho ce I'l3_
TL(Ba IIoO6XOAIiIIOCTTa OT nO-HaTm}lllJIIII npo]qBaljr,rr!
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Abstract. Flo1l1 the birth of echocardiography more
than 50 years until todav. this noninvasive diagnostic
method occupies a key place in the daily practice of
clinical assessment of patients with cardiovascular
diseases. With technological advances in rLruasomc
industry has recently emerged for use pocketbook
imaging devices that nre completely new t-vpe ol
echo machines. The last class of imaging devices
are relativel) inexpensive, portable about the size
of a smartphone. Some models used in tne market
are VSAN (GE Hcalthcare), Acrlson p10 (Sicnens),
MobiUS (Mobisarte) and other. To impose it as a
routinc method in reccnt yeam several clinical studies
bl leading experts in cardiology, working in clinics in
Japan. USA and ltaly took place. The results ofthese
. t r d  < .  a _ (  j <  o u .  ; n  t L : 5  f e | e u  a n o  p f o \ e  a  p t e . i s e
echocardiosraphic assessnent comparable to the gold
standard. European (EAE) and Amel.ican Societ), ol
Echocardiograph] (AS E) al so expressed rheir position
on the use olportable echocardiographv. Conclusions
that $ere reached are prcmising, but srressed the need
for funher srudies $.ith podable echocardiography
to cover a larse cohot with various cardiovascular
abnormaliries. Then this t)pe ofdevice can certainlybe
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oBtp3alu c npeHocfir|Te exoKap/lrlofpaor4! xou.ro .qa
ooImHaI to-rorurv. Ko\oFa c paJhLro6lalHr '  (bfner_
Ho-(%4OBq a'toltatrr, L. na !r.dBr toj4 r,itr ) \'rpoiicl Ba
Momr c6c cr{rypHocT aa ce npelop6qaT 3a rnrpoko p,L3_
npocTpaHeHue! BKDn]rl]lrqrrl]o n 3a r.Bnor3BaHe m umep_
HXCTlr, O5r(Oflpanrrdq/Baulr rle(apr1 r4 3a o6yqeH[e Ha
cT)aeHrx,

K.rrovoru gynu: nxobeH pa?Mep noprarrrBnx exo_
KapluorpaqJ ! nepxKapleH l,l3JrIlB) ruranH[ rre3ur{,
ilBypa3Mepllx [3o6paxeHnr, ]lBereH nolnepoB noroK

Or srgumBauero Ha exor"ap,eiorpaQlrra fl peAr.r
floBeqe oT 50 r.o[lltn IO Eallrx aHu TO3L HerIIIBa3tl_
BeIi arJallloqruqell MeToa 3aeMzL (Jlrcqotso trlrcTo B
en(eff{eBltma llpaxTulta [p]c KitrlHaqqma oqellka lla
I1al]l4errTrl gBc c6pae!trlo_cbaoBll 3a6oj]rB,tHrl[. rlo_
cr'legEnT€ Texllo{ofltrtHlll fiocTltxeln r ca B noco(a
\trlmtarrcpw aqx{ ua exonap4rorpaocr<are anapa_
rtI, c B63I,IO)KEOCT 3a CTlpIIIII]}ir IO Jlemmo Ea 60_
jrl] UI tI3Haq[Tel]Ho IiaMajlrBalle aa r]eHala Ila Tar{bB
Ttrrr [opTarnBEu exorpaol! rceTo l.II IIpaBll Bce IIo_
,tocr'6rrEtr 3a FroTpeoa.

Exoraap.q[orpa$crcrre araparfi Molar aa ce
tulacllollqlIl'ar B E (oJrKo xareropuu: i) Cra-
tIuoHapEII BtrCOI{ KIaC CItCTeMLt, T.e. HaIIbJIHO
o6opyaoaru c 3D, 4D u .qpyl:rr pa3rupenrr ryro_
tanlloc'tr1l. 2) Mo6r.urz crc.relq c6c {.,rirHAapr_
Hl1 Mo,qarEocTr,r; 3) IIpeEoc{M]4 MauruIIIl (M:ul(Il
axoKapauofpadu Ha rQJrena).

C EarIpeI]EKa Ea rcxEoJrorrlrre B yjrrpa3B],I{o_
BaTa urutycTplt{J npe3 rroc'rreallr{Te ro.qnfl! ce no_
sBn I'1 qerB6pTa rpFa. ToBa ca lr(o6oE oopMaT
rro6pa3urernlc ycrpoiicrBa, Kolrro ca HallJIIto
noB Tun exoMarrrrdrr (Ta6Jr. l).

Ilpes 2009 r GE-Heaitcare [o,,r)4rrtxa pa3pe_
uenue or FDA :a VSAN, y,rrpa:oyrouo en:y_
r|ill3l,paqo ycTpotcTBo C pa3Mep Ha cMapTlboH
'0m. l). floAobrfl-r Ma,'tr(n flopraraBHlr exorpaabr
.laAcuson P10 IIa Siernens u Signos ra Signostics.
llpes 20 11 r Auepnxaac(ara areltun{ iro xpaErr l.r
lel{apcrBa (FDA) AaAe pa3perjrerirre 3a rlpoAax6a
ra MobiUS ua tfrpMara Mobisante (daf, 2). ToBa
: yltTpa3B]'rcBa orcTeMal rt3noJ13Baqa Windows-
ja3r.rpat Toshiba cMaprQor. MobiUS pa6orr cauo
: Windorvs Mobile 6,5 Toshiba TG 0i cMapr_

recommended lor widespread distribution, including
use by intemists, genelal practitioners and the trainin;
ot students,

Key words: pocket-sized poftable echocardiography,
pedcardial elTusion, valr$lar lesjons bidimensronal
imaging, colorDopplerflow

frou nonexe r.Brrc(Ba USB 2 [opr 3a coHlara.
f lo ra:r npr.trrra u upor(op,Bnpoc rpaHcH/ te
Phone qpple yc I poi ic rea- ,1 rno.I rsaulh Coogle

Android OP, Hc Morar na no4gprNm MobiUS
16]. {enara e cxogua sa Bcur{rur afiaparIl or raK6B
Trl|1 r e rrpjl6j]ri3llTerKo oKono 7000 USD, Eo ce
oqarkBa Jla (aMaJ'ree IIoEe IBOiIIO. AM6UTI]4{Ta Ea
cl3nmenlITe e TO3II Trr[ nopTaTrIBHA cxorpalpE
aa 3aeMaT MTcTOTO lta c.feTocl{ofla IlpII 4I43]CKtUi_
l{Ar Ipernen tla IIaqIietITtr Te.

Ta6,rn\a 1. Knacr4rrftaa
exo\muuHx - crloper pa3Mepa n QyHnqnxre

sicd ' i  R.  ( l r ldencr  V.  \o  g. I  J \ .  e  a :  The use."DJ(  | 'er_rze
n+r ,g d.1 ice5.  Furopcor Hedn . t | .nrd '  t j .  s j_S- 20t  ,(_u .  rBe cp no r rep.  MV -  V_roJe:  pW Duis(u {d\c,

lri tissue Dopplerl

Kanaqrrrer

1) Craqronapirr
tErcoft (rac c'icreM!)

IIGnHa .aMa sa craFraprrinre
exonolanHocrr{ r r3MepBaHm
(MM, 2D, 3D,PW,CW: Coloa
TDI, TEI) u )ror6"Hr.rrcnHt
npearMcrBa (3D, (oHrpacr-

2) Mo6u,rrir araparr
(ManM exoMarrrrrH {
qa rcnera) cpereH

IILTHa raMa Ha craHAaprsr.rre
exoNrolarHocr! n !?NrepBari!,
(MM, 2D, PW,Cw, Cotot
TDI, TEE)

3) nperocr,vu (m,rIta OcHos!r, craHlaprHu
exorpaocft { Moaarnocrr !
r{3MepBalnr (MM,2D, pW,
CW, Co1or,

4) IloprarrBnn
(rxo6cH dopMar)
exovallr}jtsri c pa3Mep

orpaHxqeHE 4yEqlrr (2D,
Color)
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Onr. l. Anaparar VSAN na +npMma GE c earHcrBeHr.rrr
o r  r a  r  p ) , a  v i J ' r L ' . . o : , ^ c B r p o n r r " d a B b " n . J f i r

onr. 2. ExorpadBr Mobius Ha OEpMara Mobisante He cairo
e c pa3Mepnre Ha cMaprooH! a e 6a3l?arr Ea pearer cMapr-

4JoH (Toshiba TG 01, pa6oreq rio! Windows Mobile 6,5).
CoHrrdra c€ cBbp3Ba cac cMapl 4o!a KlNr USB2 nopra My

Ynorpe6ara uarar:se BuI ycrpoiicrBa e y!o6-
Ha B oxeaHeBEma KjrxlluqHa qpaKTnKa Karco oT
o6uonpaml,lKyBaux ro(a!r.r, Tar{a ri B crreu[arlr-
3llparln Me,{riqIIIIc(Ir qeFrTpoBe! B(nioq]caenso r.r
3a o6yleHlre fia cryAerTr4 no Nren[urrra, cKprr-
HnIf IIa BI,TCOKOpUCKOBII !pyn[ [aUIteIITlI, (JII,i-

Hllqllll rrpe re.[fi B rpylllo ,rlocT,bnrrlI per[oEnr

B CreErr{r'iTe qeHrpoBc, npE TpaEcIIopTIlIpaIIe na
naqrerrrll c OMI4. Tc ca rl3r{Jrmqrrrej]Ilo (oM-

IaKfiIt{ U necHo npeHoc[M]4, cpaBIl[TeIHo eBTIt-

Hn, (oeTo Irajlaxa Eeo6xo,quuocrra sa npeoqenna

Ha Kirl'Er'lrHoro uM x3rlor3BaEe, Ha ro3I,I orafi ca
flo-rlllrpoKo pa3[pocrpaHeF].1 B CAU-I, I{6lero ca
npOBCAeHLt noBerleTo cpaBHI,lTCJlIIl,l XJII4III{qHIi

npolnrBaHr.rr 3a rorrHocrra I,I eabriKTlBEocTTa Ea
TO3u rlCrr exofpaibc(Ij ycrpoiicrna.
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CMapr4lorr-6a3rjpaErire y',irpa3By{oBrr crrcre-

ur (pTTE) cnyniar 3a !3oSparKeHle lta cLpneri

IIo-cEAoBara clicrer1a, ]leplloepHrire crAoBe, +o-
Tyca, (opeMHrrTe opraEll lt ycKynHo-cKeneTHaTa

cr.rcrer{a. Ea3llpaH].r Ha cMaprooH TcxHoJrorrr[!

ugno,r3sar Nro6u-mate Mpex!1 x 6esxruqen un-

TepIIe! 3a tra fi3nparuar riHlbopivraqEfi lilM lpy r
qeEl.poBe Ilpti .qllafEocTrrrrHrj 3aTpylEeErrr n 3a
IONYTIABAHC HA CI{CTEPTIIO MHCIIIIE. PA3IIOJIAI'AT

cl,c cl4c reva ra ap\ItBfipaHe Ha laHHIlTe,
GE Vscan e [oKal3ari 3a ynpa3B]aKlBo rr3cJrea-

BaIIe, I€MepBaIIe E aEarru3 Ha qOBeiIKOTO T'IO B
rcuiEuqHlt npr]Jlo)(elfit, I1oKa3alri Iia Ta6J], 2; Ii'o,lla

aaHHrj mlrocHo lll3c,rte,ryalle Ea NfteqHa xJle3a,
IIo orEo reHue Ha clpAeqEo-caAoBara clccre-

Ma pTTE [o3BonrBar caMo oIIeE(a qpe3 ABypa3-
rvrl]pHr{ rBo6paxeHrd ((ur 3) r aaa,rrc epes qee-

refiAonnepoB noro(. qpc3 Trrx Moxeaacc oqen T
pa3Mgpn Ha cBpaerrrr[Te cTpyr{Typr, rroMrresara

$ynxqr.rn ua cr,pqero! napyfieE r B r{tHer[Kara
Ha MrroKapaa, Ha (,|la[HllTe J]e3lrl], aa ce BII3yaJrrt-
3!paT rlepr(apJlen n3:rr.re r ryvroplru lfopnraquu.
JIffIcBar clleKrparl{I,l aoflJrepoBl4 B63]\'roxEocrlr,

T.e. He Nlo]Ke Aa Ce fipeqeErr IIaIIpIlIMep EaJrrra-

rrero B 6ero,4po6uara apreprlr unu AxacronHara
ibyEKu[r IIa nrBara rGMepa.

onr. 3. flapacrepHarHa no3xunr - ffira oc, no6pa3eHa
qper VSAN Ha naurretn or CEA,ft( nneBen
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Tr6nnra 2

I{rqrnarrsn Ilnro"rornt Ilo3nqrrr
A6rroMrHareH ynrpa:rByn

Xnbqes Mexyp
ER6pe(
rtepeH rpo6
Cre3ra

)tft. I{aMGHE

5!6pe.rsr KaMu!
-IIo H rury!nsanHa
,n! nHreprccransa

YponornqeH yrrparBy(
ET,Spedyperep

,{ncdysnqm qa nuxo'res

Iocrpenanaa o6crpynrrr

,rloHrJllyauHansa

Cbp.qeq€n ympa3ByK
(re!a r BB3pacrHlr)

,rlK d]'rkqli-s

MK. TK, aoprHa lina'a

,t1Kaucgyunnru
xlrtreprpoOur
n,nararrl1r
KnanHa !!jcdyHKunt

IlapacrepHarHa rr,rf a oc
napacrepHarHa.qan.a oc
Cy6KocranHarllfa oc
IlapacrepHanHa rT,ri.a oc

O"'rareH/aryuepcrBo ,
rnHekoro.rs ynrpa3Dy(

AMHTOTTqHa TeqnocT
IlraqeHra

MarI{a

Serpo

A6nopMro rcrEqecl.Bo

TNr 6op\Ia!,r

JIoH.{lyrnHa{Ha

,lloHrllyrriHl( Ha
IoHrnrynnHarHa

nep!4icpHr.i cbroBe
(s!rpncrHn)

I{a ro:rHn $aiiHnqu Oro(, rpoNr6r OrpaHuqeHa xoMnpecM

fpGleH Kou/nreBpa Bqn .lpo6

Ynrpa3By( 3a nonBnxHa Clpqe

E n .qpo6 njrcBparcH ra3rnB
Cy6ftocranrra
,rloH.nrjarHturna

Vscan nona3anln ( wwgeheaithcare.con,

flpll c[e!]Hrr cuTyaqr,Ill 66p3ara exoKapAlr_
orpaibuf Mor{e na nale oToBop rla rvrEoro I{nrl_
H'lqEL BbIIpOCl4. HeO6XOIrnra e o(oJlo r\]rr,rHyTa
3a B(JIto{BaHe B lero4M Ea roToBHocr Ila pTTE,
SnarcIapeHrc Ea (oero Moxe He3a6aBHo Ia ce
npeqell'f ,IMa JIII peDIoEanEIi r{apyrJellll' B l,rx_
oKapaHma KIIIIeTUT(a, IIfia tpaqa c notua rIoMIIe_
Ha (byH(tIIIr IrcEa (aMepa, u3pa3 Ha 6enoIpo6Ha
cM6ol[t, llnl]r yCTaEoBrBaIIe ]Ia 3Haqur\ra [epII-
(apalla TeqIIoc! rBpa3 rra flepal(aplHa TaMlor]a_
.Ia. Bce(rr e,qxn oT cnyqanTe x3rrcRBa pa3IMqHO
noBeaeElie, a BpeMeao e oT pellaBanlo 3lIaqeliue
3a c6l6aTa Ha naq{eHarrTe, B rroMotq Ha KOIITO Ca
TO3r,r BUA ynTpa3ByKOBII C[lCTeM]t.

Bce oqe {aElIilre orltocllo roqHoc,rra Ea
pTTE ca orparrjvenlll. HaflpaBeri[ ca HrKoJrKo
cpaBIlITenH{ (JIIIFIIqHIi IIpOyqBaHIjrI B CBeTOBeIt
\farqa6 IIo oTttouenlle ToqHocTTa Ha ItMCpBaHC
II oueE(aTa Ha KJraIuIti rro3lirr c pTTEJ c[prMo
cTaHAapTHU eXO(apAnOrpaQ{. Eaqo oT Te3[ [pO-
yqBarlllr e npoBeleEo OT Max J. LiebO r,r crrp.

or KricHxKa Scdpps La Jolla - KaJrnoopHjc-{ [1].
Te ca npocnennJM 97 Ila{IIeIlTu c pTTE ,r craq_
AapTeH ExoKf. I43creABaE ca roqEocrr.a Ha IlI3-
MepBaH[tTa c aBma allapa1a IIo oTHoIIIeH{e Ea
HtI{On(o IIORa3aTeJIr (aTO oparuIjdr Ea l43TJIaC(_
BaHe IIa mBa (aMepa (cDI4), uapyrrenru n rr.rre_
TlI(aTa Ila JUrBa kaMepa, TeleIuacTolrel{ pa3Mep
(TnP) rr Tenecrrcroneu pa3Nrcp (TCp) na rrrBa Ka-
Mepa, pa3Mepn Ha lonHa Kyxa BeHa, rlaTonofl,
Ha aopfiIa L NrnTpaJlHa ctana, Halr.rvtle Iia nepu_
Kap.qeII IBnuB. I4:C,regorarelate gbo6UaBirT, qe
MDKe Ia Ce Bll3ya[a3lipar II (ou, Eo He Bcrjql{Ii
e\oKap! orpa$cKrr r-i r\1epBaHr.u. ( Haa-e coKl
ToqrrocT ca r43N{epBaIMrA Ha @U II Iia pa3Mepa
va IIK (95%), a Faii-Hlic(a - npII !. cava inferior
(75%). Touuocrra npII oqeqKa Ha aoprHa lijalla
crulo e Br.rcoka u ce no6lrxana go 95%, nalra-
ntBa, KofaTo o6pa3BT e .tom, Il[3cncaoBiiroJr[Te B
TOBa CpaBHrrTeJIItO fpoyi{BaFe m6eJs3BaT, qe oT
rorltl,ro 3llaqeE'lc 3a u3MepBaH{tTa e c6lllo I:I oI1-
ITHOCTTa Ha exoft apalrorpa(ucra.
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Ipyro I{nlllu.rEo llpofrBal{s e rrpoBe.qeuo B
6o,[H[qa K6M Kare4par.a no lreAaquaa e Oca-
Ka, KBAeTO OqCIltBaT TeXeCtIa Ha MUTpaIIIaTa U
TpErrycnr4aanHara perypfr.rTaqnr qpe3 rI3IIo]l3Ba_
rre Ha uBerr jr aorncp [2]. IlpocreleHu ca 186
naqraeHTl,l (cpeAHa B:b3pacr 66 roA.), or Ko].lTo 107
M6xeJ cborBerHo c pTTE u crauAapreH ExoKl
l2l or naqueHr{Te ca npcl]nelaHtr or e(cllepr
B exo(ap.qlofpao[r:r'a, 65 llalrreHrx ca flpefne-
naHr oT Ilo-[4tulKo onnTell exoKap.q{olpad]uc.f
(HuBo I Ea AMepir(aHcKma acol]Ilaur.I' no exo-
(ap.qlloryaorir). Pa3,'ruqt4rTa ca ce cqxra.rlu 3a
3Ha'{xN{u fipn p < 0,01.

Aeropnre or6ela3em, qe flptl u3B6pllrBar{e Ea
exoKap,q[ofpa4rura oa oEuTerr exo(apa[ofpa-
!!r,rcr ulra ouavlu Kopera!ru npt,t lr3c:rertBalle
IT]OqTA EA PETYP|I,ITAIILIOHHII' IXCT NPII MI,IT-
paJrHa u TprrKycnrraanHa perypf IITaiII4'r, finorqTa
rra JIII n AfI Mex{.qy pTTE x cragAaprHrr ExoKf
(p < 0,01).

AMepLKaHcK)To lpyxocrBo I1o exoKap]It4o-
fpaor,I' o[peAenfi pTTE Karo cpeAcrBo 3a rrpo-
BexIaIIe Iia 61,p3 [r ToqeH cKpuIIItHf Ha [auIIeHTIl
c aopTsa cTcHo3a [3]. Te ce 6a3upaT ra npoyqBa-
rre B6pxy 130 natl[eflTr4 c ycTaHoBeH cllcToreE
tllyM Ita ]d3Tnac(BaEe Ha aopTHa KJraIIa. I43Cne!-
Banero e c r {BoHalocroaepEocrp<0,01.

Pe3yrrar[Te, Ao (ol,rro cc troctrra, ca o6erqa-
Barluj Ho cc IiI3T!(Ba HeO6XOAUMOC.ITa o1 no-Ha-
rm6rrrHrr npoJ4rBaHur c pTTE, I{oI]To .qa o6xBa-
Hm rlo-rojlrMa r(oxopTa c pa3Hoo6pa3Fr.1 c6p/leq-
no-cbIloBl,r ar{oMarll,Il], EnBa ToraBa To3[ TlIn yc-
Tpo[cTBa Mot(e cRc crifypHocT Ia ce fiperlopGlra
3a rIIIIpoKo pa3npocTpaHeHae.

Eaponeiinara acouiraqfir rro exo(apauorpa-
Sun ny6almym ceoero Nrrrenrie u flpeloprr{x no
oTrrolrer]rre ra pTTE e European Heart Joumal
[4]. Te noco.rBm, .re exor<ap4r.rorpaifcnr.rre yc-
TpoicTBa c pa3Mcp ra cMapaaboH ca {rrcTpyMeHT
3a aor-l6.rrBaHe rla Qu:uralurm nperrelJ a fie yc-
TpotcTBa 3a IlrnocTIIo JIXa|HOCTITTTHO {3CIeaBa-
He. flpe[op6Kr.rTe rqe 66gm npeguer na a,lanra-
UII' B 3ABIIC]'MOCT OT TCXHOIOT]ZTIHX' EAIIPCA6I{.

Clopea Rosa Sicari (Llucruryr no r:.lrlIrruvna
(bu3r.ro,'roDu, tr{Tanru), roaro e egr.rrr or aeropure
IIa cTafiir, ly6Jlrtrytsarra B European Heart Jurnal
[4]: ..Iopr a r uor rr r e crorpa+cKx yc I poiic rBa o,
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TaKITB T'ln Ca i\lOUIHr liHCIpyleIgIlTII) npn I 4C(!i
pa3xoar4 rJ c6BIecTB\Ba pealHa ollacllocl.oT 3JIo-
yroTpe6a, KoraTo ce I1prl.llafaT oT \'rear]ui,lllcKll
rrlrla 6e3 cepTtr$rlriar no cxorap4.rorpaQrr" l5].
Tq u3r6Kea ueo6xolfltocrra 3a rrolxolrrqo o6y-
qcEIIe 3a Telrr. KoxTo IIe ca ,qo6po 3alo3xaT[ c
ynrpa3B)-ri. Tona e oco6eno r:co6xolt4r,ro, (oraro

noprarEBElrTe ycipotcrBa c pa3Mep Ha cMapT-

0o" ore ce u3norBBar q3BbH Kapar4oJrorlrqrrara
oorllllocr. Te31l exoMarlluHlr He ro3Bo.]lrBa[r l43,
Br,prrrBaHe Ha urllocTrro exorpaoc(o n3cneaBaHo!
HO nOMafaT IIa JIe(apItTe npr,t I{IIilI qEma otleElta
IIA IIAUEEIIT TE.

Octtogsure fipenop'I, i! orpa3cHlr B craHo-
Brrrlero rra EAE 3a pTTE c nNo6en $opua1
ce Oo(yorpar B6pxy qeTtipn ocHoBtr[ acrreKra:
Knacuol{Kaqllt I:Ia exoNrauuElITe i'I noKa3aIIUt-
Taj oTqr{TaHe Ha pc3yjrTaTr.iTe, rlolxolrqo o6y-
{eHxe rr cepTfi(tr[utpaHe, Ka(To r1 uHoOpr{arlllt
3a rraqllerlTt1Te. B cTaHoBLIueTo 'CHO Ce nOCO.r-
Ba, qc MalliorTe exoMaulllEli oT To3{ (JIac Ee Ca
ycTpoucTBa, Kor,rTo aa ocufl/prT 116rrl{() IIIafHoc-
TrrqEo exorpa(Dcl{o[3cjreaBaHe. TecnelBaaaIo-
nr,:rnar llustlcanaux fipo reA B (apA[onorurtul

Ir IrIrreI$uBH[ or.qerelrur, Te Morar Aa cfiJt{(ar
(aTo cpeacTBo 3a 6!p3a [bpBoEaqarrHa I{apar-
o_]]ol.r]rqHa oqcEKa B cIIerrJH[ 3BeEa, B IIOMOIII Ca
nprr (ap.quorofrqH[ KorlcynTaqu]z B apyrr.r 389-
HA, rlp'l IIbpDOiIaqanHa OqeEKa Ha c:bptrer{HaTa
neiiFocT B peaEr.rMo6ujrlrJ cl(prrHrjEr-nporpaM[
npl,I cllopTricT]r, yrlr.uruqa, npclflpurTllr r lpyru
cibepll lla o6uccTBeEru >rcueoT. OcBeH ToBa Te3n
pTTE Morar 3Ha.rnrejllro Aa HaMa.Itr -trucrure Ha
qaKaMr x pa3xolllTe 3a B[coKocIIerIrjaJIIt3IIpaHr,t
u3crlelBaEIit, oTqrBaIIKII IIaiIU9IITIITe, I{OUTO Ce
Eyr{{.qarT or cTaE,IapTHa exoKapl[ofpa4)r{r. C
li3(Jtloqei]Ee Ea (ap,qltono3ll, (oi,rTo ca cepTl,rQ],l-
(Itpallx 3a TparrcTopaKarEa exoKapauofpaQrr{
B C!O]LBeTCTBiIe C EaillOHaL[IIOTO 3aKOUO{aTen_
crBo, cneufiOrqnoro o6yveuue r cepruQlqupa-
EeTO Ce npelop6qBaT 3a BcIIq(It ocTaIIaJIIt nO_
Tpe6urert. Erponer_rcrma acoq[aUu no exo-
(ap,q[orpaoru FacrorBa rrarll,leHTUTc Ia 6B!ar
LrltoOprrfipaErt, qe TaKBB BIII npernen Ee 3aMcllt
IIGJIHOTO eXOKaplIl OIp a(pcKo I,I3onenBane, KaKTo
ce [penop6rrBa, Iiapfuono3rrre rpr6Ba Aa 6cAar
HaIBJTEO 3ano3HaTfi C exoKap![Ofpaq)urTa. 3a
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BCUqI{H OCTaEa-llI Cllelutalltcllf cteulaJIIIOTO
o6y,rcEr.re rpr6Ba fa 66.1e 3al6-lrtu{TerHo. EAE
ruo6pqaBa lj{erTa 3a o6}qelrlle c lxo6fi]1, oop_N{aT pTTE, (aTo 3afG_t (IlTe,lEa qacT o.t lpoqeca
Ea cepTnoljl!4paHe. ToBa ue rapaETtpa jrrrrpo_
(oTo 'l oe3ollacEo lt3IIO_t3BaIle Ita Ta3! HOBa Tel_
Ilororar. CaMo 6-'ru:roro 6lfeue EIe [o(ajr{e
nar'lli To3a TUII exo\talllrlttll IlIe 3aerle MrrcTo Ao
cTeToc(ona,
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