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PEOAKUMOHHW / EDITORIAL

fogpnHa Ha mo3bka The Year of the Brain

YEAR OF THE BRAIN

EUROPE

M\ZZ fb dhe_]b '"HDU &ROOHDJIXHV

BfZf mAh\hekl\b_Ih ~Z <b bgnhjfbjZKH (XJRSHDQ %UDLQ &RXQFLO (%& K
] ih bgbpbZlb\Z gZ A?\jhi_cktiby KH\DUilRFAWKH %UDLQ SURMHFW ,W LV E
atdzs ?KF KkIZjlbjZ ijh_dtl A=h"bgZ gBXRaMdRURXJK LQWR 7KH <HDU RI W
<RW% dhclh s_ ijh~te'b ~h djZy gZWKUHH Neb\l DLPV RU 3SLOODUYV
gZ ijh_dIz kz 7R HGXFDWH VRFLHW\ DERXW KRZ
>Z h[jZah\Z h[s_kI\hlh dZd ~NZ jZVR\W HFAZ WKH EUDLQ DQG SUHYHQW EL
sb1Z\Z fhatdZ hl aZ[hey\Zgby 7R LPSURYH FDUH DQG WUHDWPHQ
>Z ih~h[jb ]jb bl_ b ~hkItiZ "h kiDjIHFWHG E\ EUDLQ GLVHDVH
e _q_gb_gZ ihkljz~"Zebl_ hl fhatqgb aZ[h2R\E@FWHDVH LQYHVWPHQW LQ EUL

>Z m\_ebgb bg\_klbpbbl_\ H[eZRIQG gZHIKORSPHQW 5 ' IRU WKH EHC
pbbjZgbl_k fhatdZ azZ[hey\Zgby \ ihead QEUDWERIQV
indhe gby 7KH RUJDQLVDWLRQ RI <RW% LV EHL

lih_dItl 3<RW%  k_ jtdh\h”b hl!" j BeODKHU0%( 3UHVLGHQW RI WKH <HDU R
dtj ge_g gZ Hj*_gZ gZ ;jblZgkdZ!Z bHIQRXUDIJHV SRWHQWLDO SDUWQHUV '
ab” gl gz ?\jhi_ckdZlZ ]h”"bgZ gZ fhOtRWLWWgHY ZLWK WKH <RW% ORJR S
aZpbylZ gZktjqgzZ\Z ihl_gpbZegbl_ kb DDjHyQRED SURPRWLRQDO LQ QDWXUH 7
[iZg~"bjZl k\hylZ ~_cghkl k eh]hlh *4RWHQWN¥ZRU HYHQWYV RUJDQLVHG HVSHF
kheb~Zjghkl dtf p_ebl_gZ ijh_dlIZ 7KH %XOJDULDQ 6RFLHW\ RI 1HXUF

'te]ZjkdZlZ ZkhpbZpby ih g_\jhkhgRetUHYERW DO +HPRG\QDPLFV LV FRPPLWW
atqgZ o_fh~bgzfbdZ _ ktijbqzklgz Htf W@ ELEKIDVZWKH KRQRU WR PDUN DOO RI |
1Z b bfZ q_kllZ ~Z h[hagZgb k\hbl! kt[blbyZh WiK[elKH (XURSHDQ <RW% ORJR
dzZpbb ~h djzZy gZ ] k eh]hlh A=h"bgZKdZ fOBMXFHU IURP WKH (XURSHDQ

libez]Zf Z~j_kbjzZghlh ~h f_g ibkfh1IMXPARORJLFDO 6RFLHWLHV DGGUHVVH
i_ckdZlZ n_"_jZpby gZ g_\jheh]bqgbl EM@R ZkI\Z

Bkdj gh <Zrz 6LQFHUHO\ <RXUV

$dz” ijhn ?dZl_jbgZ Lblyg
lj_"k_~Zl e gZ ;te]zjkdz1z Zklf
ih g_\jhkhgheh]by b fhatgqgZ o_f

:dz~_fbd gz ;te]zZjk
Zzdz”~_fby gZ gZmdbl_ b bl

IHSY68 ()* Y08+ H#-. (JOH&L/-I#0)2#

&KDLU RI WKH %XOJDULDQ 6RFLHW\
RI' 1THXURVRQRORJ\ DQG &HUHEUDO +HPR

$FDGHPLFLDQ RI WKH %XOJDULDQ
$FDGHP\ RI 6FLHQFHY DQG $UWV

I"#3%&%6!%'% () *+!,*-"$".$+%/"0%,)!+01-&2*3456*782*987:2*146*7 !
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Cm. HukonoB , E. TumaHoBa™, I1. llonoB™”,
C. YepHunkoBa®, C. KapakbHeBa', K. [eHoBa"
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¥EUOE®A (ICA iA/Eg,» TA ¢ACEEIIEAE»T ¢A»%EEIIAOEAIA »OACEAEEIIA E» CI/
KAEAKE» EOE» (E»%GCy' ' EANEE EIl»ECE IEEE%E,IAU EEA HEAAE 101 |EAEEI> A IAE
TAECEEC E» 3»EAE erEA¥ﬁEAEAOAE TETO»A EACAEIEB>E A COA E» BEGAEA TIE»e»
AEATAZLZEA PD»ZEUNAE»NAA E» TEE» E» »C»%EEA» |ﬁEA¢ EEAAALU
E» UEGAOE» BOAE»Il EEIEA %»E» EIl CEEAAII%E EEAE»NAA A
EA EEENALTEA 2EERASAEE A E»E»ZAEALAEE AAIEA,%»EA | CIAIA
EA%EEIEEE%E»IAU AZAAIEEAENAT»EAE%E»TAU z AEATAEEA A

AEA A C»>%UEAIEEEAAEE»EIE» [ECE%E»TAU 8§«- E» CEAOA»
«AAIEI»TRMBEEETI»ZECEALEXAOEAUI Ti»i1l TNI»EE%LUY%» [E»%Cx»iA
EAU E» EQOAIA | cOE%ERLE.AOE» ¢»%EEII A EE»AIAOAIA» I£EAEEI»
I01TEUEAA 1£A; AIEAAIECAU A AEEEA»EE» AABREC» » EARAL
1A AAI»£AAAE»I EOEAIA ¢OE» SIAIACE¢(»AEEIE TEIE»ABTIAERE
Y»EA TII»EE%LUY» [AAA» cAlEEC»NAU E» EOE»i» UnOZA» EIZLEAE
»IEETAU E» AEAIAEEAU EAEY%: EU%E VYAIEAUI Wi&EY Al EEE(}»/E
PE%AEAE EEE»(,A AAEO Ev»EAIE C}I iO1 TAEAAEE AEAIE EA EEA®
E» £AO»i» EEIAOEAU ¢AIA A AEAIAZLZEAU EAEY% YW%AIA Eli»ZECAl
I» 1 EEEC»ZEEA 1EEE%E»IEA EEA»A»IAZEA «AEAIAIA%E»i» 7z |IE
AAMEA, »»EAIE E» AEATAZLZEAIA AYEAAE»EA EEIAENA»ZEA 1A »1EN/
CAEI»EEA N®%AIEA D»ZEZUNAE»NAA TAE.EEC E» 3»ELE ®EEA 2EIE
REEAERE» | ¢»EEAIA El EAEEAAEVE»AUY»OEIE S«- AAIEAL >

¢»ver» E» EAOAAIE E» [AAR» (ATEEC»NAU E» EOEAIA WIEVA ¢ v%ll

IEA; LAEABE» |E»1/2Q»

SOWUDVRXQG ,PDJLQJ RI &KURQLF %ODVV
$ &DVH 5HSRUW Rl &KDUOHV %RQQHW 6\

St. Nikolov , E. Titianova*, P. Popov*,
S. Cherninkova®, S. Karakaneva’, K. Genova”

A0HGLFDO )DFXOW\ RI 6RILD 8QLYHUVLW\ r6W .OLPHQW 2KULGVN
'&OLQLF RI )XQFWLRQDO 'LDJQRVWLFV RI 1HUYRXV 6\VWHP OLOLWDU\ 0
"&O0OLQLF RI ITHXURORJ\ $OH[DQGURYVND 8QLYHUVLW\ +RVSLWDO
*0 7(; ,PDJLQJ /DERUDWRU\ 8QLYHUVLW\ (PHUJHQF\ +RVSLWDO r3LURJR

¥EUOE®%A ¢(1CA 2EMHFWRYGHPRQVWUDWH WKH GLDJQRVWLF DELOLWLHV RI P
EODVW H\H WUDXPDVRXQG LPDJLQJ LQ FKURQLF EODVW H\H WUDXPD DVVRFLDWHG
&KDUOHV %RQQHW V\QGDWMULDOV D @G OHWKREBYG PDQ ZLWK DPDXURVLYV DIWHU H\H
XOWUDVRXQG

Itj\Z ihkl_jgzZ gZ]jz"Z gz y K\_Ih\_g nhjmf iDLdJWMWKkBBVWHU $ZIDR'E )*R# - WA H02# " # &' (#
eh]by gz K\_lh\gZlzZ n_~_jzpby ih g_\jhehjby )HG@HUMDMHIR/® Rl 1HXURORJ\ + 2FWREHU 6 R
1> Khnby
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Cm. Huxono8 u gp. HelGpo-opmarmo-coHozpagus npu cuHgpom Ha Lllapa boHe

the age of 17, underwent multiple operations and different eye-procedures (including
a silicon vitreous filling) was studied by parallel application of multimodal 2D/3D/4D
ultrasound eye-imaging, electroencephalography, visual and auditory evoked potentials
and MRI.

Results: Neuro-ophthalmological status showed chronic traumatic damage of both
eyes with complete blindness. The right eye was with pars plana vitrectomy and corneal
leucoma and the left bulb was with phthisis. Ocular fundus was not visible on both
sides. The 2D/3D/4D eye images showed severe deformation of the left eye with chronic
retinal detachment and optic nerve atrophy. The right bulb was fully anechoic, with a
normal shape but no images of the lens, optic disc and optic nerve were obtained due
to silicon filing of the vitreous. Both ophthalmic arteries and veins had normal ultra-
sound pattern. The EEG repetitive visual stimulation and visual evoked potentials were
associated with color hallucinations during and after the investigation (Charles Bonnet
syndrome). These findings correlated with neuroimaging studies where normal occipital

cortex, optic nerve atrophy and severe eye deformation were found.
Discussion: The multimodal ultrasound eye imaging can be used as a reliable
non-invasive method for screening and topic diagnosis of chronic eye injury.

CwvHppombT Ha Lapn BoHe e cbeTosiHMe, npu
KOETO MauMeHTV C HOpMasnHa MCUxXnKa, HO C U3-
ry6eHo 3peHue, Umat 3puTenHu xanouyHaumm [2].
Ton e onucaH 3a NPbB MbT OT LIBENLAPCKNUA M-
carten n Hatypanuct LLapn BoHe npe3 1760 r. [8].

BusyanHute xanoumHaumute ce peduHupar
KaTto nmepuenuua Ha NpeaMeT WNn Bb3OencTsue
npy nunca Ha BbHLIHO Apa3HeHe W ce Habnoja-
BaT y XOpa C pasnuyHn NCUXUYHU, HEBPOSIOTUYHN
n/unn obTanMonornyHn OTknoHeHms [13]. Te ce
pasrpaHvuyaBar OT BU3yasnHUTe Uno3um, Npu Kou-
TO MMa BbHLUEH CTUMYS, HO 06Pa3bT € MPOMEHEH
— no ronemuHa (MUKPOMCUS WM Makporncus),
dopma (amcmopdoncus unm metamopdoncus),
no3numMoHupaHe (Tenoncus), 6pon Ha obpasuTe,
ugAat u gp. OTaenHu ca nanuHoncumTe, NPy Kou-
TO BU3yanHUAT 06pa3 nepcucTmpa uim ce nosies-
Ba OTHOBO Cfef NpeycTaHOBsiIBaHe Ha Bb36yOHWA
CTMMYS1, HAN-4eCTO MPY PasfUYHN NCUXONOTUYHN
cbeTosHUSA [9].

3putenHnTe xanoouuHaumm 6mBat  NpPoOCTU
(doToncmn, ckotoMu, OBMKHOBEHU LBETHU (Op-
MW) U CNOXHW (pasnuuyHn o6pasu, nuua) [6].
MpuunMHUTE 3a TAXHOTO Bb3HWKBAHE Ca pPasHo-
06pasHN — OT pasnuMyHy MNCuMxo3un, Jenvpu, ae-
MEHLIMN OO CbCTOSIHUS C HEYTOYHEeHa eTMonorns
1 natoreHesa npv yBpeda Ha 3puUTenHusa aHanu-
3aTop, KbM KOUTO Ce MpuyncnsaBa CUHOPOMbBT Ha
LWapn BoHe [2, 5, 13]. CbBpeMEHHN n3cneaBaHus
C PyHKUMOHaNHa MarHMTHOpPe30HaHCHa ToMorpa-
duna (PMPT) Ha mO3bka XBbpAAT N3BECTHA CBET-
NUHa BbPXY TAXHATa nartoreHesa, KoaTo u gocera
OCTaBa Henb/IHO U3ACHeHa [4].

Mpe3 nocnegHuTe roavHU HeBpPO-OdpTanIMo-
CoHonorvATa ce npunara Kato 6bp3 U BUCOKO
nHpopmaTnBeH MeTo 3a M306passBaHe Ha Hop-
ManHU 1 601eCTHO MPOMEHEHU OYHW CTPYKTYpW,
KOeTo criomara 3a gudepeHumnpaHeTo Ha odran-
MOJIOTMYHN OT HEBPOOPTANIMOMOMMUYHA CUMMATOMMU
n cuHgpomu [1, 14].

HacTtoswoTo npoyuysaHe uenu ga ce OEMOH-
CcTpupar OMarHOCTUUYHUTE Bb3MOXXHOCTU Ha MyIl-

Charles Bonnet syndrome is a condition when
patients with normal psychics but visual loss
have visual hallucinations [2]. It is described for
the first time by the Swiss writer and naturist
Charles Bonnet in 1760 [8].

Visual hallucinations are defined as
perception of an object or impact without
real external stimulus and is seen in people
with  different mental, neurologic and/or
ophthalmologic damage [13] They differ from
the visual illusions - the last are caused
by external stimuli and the image may be
altered in size (micropsia or macropsia),
shape (dysmorphopsia or metamorphopsia),
position (telopsia), number (polyopia), color
etc. Palinopsias or visual perseverations are
classified aside, described as persistence or
recurrence of a visual image after the excitatory
stimulus is withdrawn and very often they occur
in different mental illnesses [9].

The hallucinations vary from simple
(photopsias, scotoms, simple colored objects),
to more complex (different pictures, faces)
[6]. The causes of their occurrence are
numerous — from different psychoses, deliria,
dementias to conditions with unknown etiology
as the Charles-Bonnet Syndrome [2, 5, 13].
Recent examinations via functional Magnetic
Resonance Imaging (fMRI) of the brain try to
explain their pathogenesis but it still remains
insufficient [4].

Recently the neuro-ophthalmo-sonology has
been applied as a fast and highly informative
method for imaging normal and pathological eye
structures aiding to distinguish the ophthalmo-
logical from the neuro-ophthalmological symp-
toms and syndromes [1, 14].

The aim of the study is to demonstrate the
diagnostic abilities of multimodal 2D/3D/4D
ultrasound imaging of chronic blast eye trauma
associated with full blindness and visual halluci-
nations.

8 HEBPOCOHOJTIOIA N1 MO3bYHA XEMOONHAMWKA, Tom 10, 2014, 6p. 1



St. Nikolov at al. Neuro-ophthalmo-sonology in Charles Bonnet Syndrome

TumopanHoto 2D/3D/4D yntpa3BykOBO M306pa-
31BaHe Ha OYHWUTE CTPYKTYpU Cred MNpexuBsHa
B3pVIBHA TpaBMma, NpuunHUiIa cnenota u 3puten-
HY XasniouyHaLuuu.

KnuHnyeH cny4yain 1 meToankn

N3cnepsaH e 31-rogulleH MbX C amaBpo3a
crnep npexussaHa B3puBHarta Tpasma Ha 17-ro-
OVWHa Bb3pacT (npeou 14 rogmHn), Korato 6yp-
KaH, MbfeH ¢ 6apyT, ekcnnogupa B gsacHara my
pbka. VIHUMOEHTLT NPUUYMHABA KOMGMHMPAHU
HapaHsBaHUsA N N3rapsHus No Kpakara, pbLeTe,
JIMLETO U OYHWUTE Bynbycu, KakTo U HabmsBaHe
Ha MHOXXECTBO CTbKMEHU 4acTuuM MO MeKuTe
TbkaHu. B peHa Ha 3nononykara ce nposexpa
CMnellHa VHTEePBEHUNS 3a eKCTpakumus Ha ronsma
yacT OT Te3M yacTuuMm B Ob6nactra Ha ouuTe.
[Ba OHU NO-KbCHO Ce YCTaHOBSIBA TeXXKa am-
6nmonus Ha AFCHOTO OKO U amaBpo3a BhisBO.
Cnen 3 meceua ce nposexpa HoBa onepaums
Ha OSCHOTO OKO 3a €eBakymMpaHe Ha ocTaHana
KPbB 1 CTbKNeHn yactuum. Nopaanm otnensaHe
Ha peTuHaTa, OYHUSAT 6yn6 ce u3nbaBa CbC CU-
JINKOH. 3pEHNETO Ha OSCHOTO OKO Ce Bb3CTa-
HOBSIBA €Cnabo u MPEXOOHO — 3a KpaTko Bpe-
Me GONMHUAT pasnuuasan NpegMeTn, Cuayetn u
HAKOM uBeToBe. YeTMpnm meceua MNO-KbCHO ce
npoeexaa HoBa onepauus B benrna 3a otcTpa-
HIBaHE Ha OCTaHanuTe CTbKIEHM 4acTuum Kato
OTHOBO OECHMAT 6ynbyc 6MBa U3nMbaBaH CbC CU-
nnkoH. lMpes3 2000 r. nonyyaBa HOBO OTfenBa-
He Ha peTMHaTa u npouegypara CbC CUJIMKOH
ce nosTaps. [Nopagu nporpecunBHa 3aryba Ha
3peHneTo Ha pAcHOTO OKo npe3 2008 u 2009
I. Ca M3BbPLIEHN EKCNEPUMEHTaNHN MMMaHTa-
umn Ha “Alloplant” B Pycusi ¢ npoTtuBopeunsu
pesyntatn. OT TOoraBa OO cera, NauMeHTbT € C
npakTuyeckn gByctpaHHa cnenota. Cbobuiasa,
ye MOHSKOora Mma NPOCTW LUBETHM XaaounHaumm
— BWKOAQ pasnnyHuM LBETHM KPbroBE B MOKON
1 cnen 3puTenHM CTUMynaumm, KOMTO nokKpuBart
Kputepuute 3a cuHapom Ha Llapn BoHe.

[MpoBeneHn ca napanenHy KNUHNUYHU 1 HEBPO-
odTaNMONOrMyHN n3cnensaHns 3a oueHKa Ha He-
BPONOrMYHNS 1 3putenHusa geduunt. MNpunoxxeHa
e MmynTMmopanHa HeBpo-odTanmo-coHorpadpus
2D/3D/4D ¢ unsobpassBaHe Ha CTPYKTypuTe Ha
CTbKNOBMAHOTO TAM0, 3PUTENHUS HEPB 1 nanunn
n B-dnoy nsobpassaBaHe Ha KPbBHUS TOK B Od-
TaNMUYHNTE apTEPUMX, BEHU U PETUHANHUTE Cb-
pose. CoHorpadHute pesyntaty ca CpaBHEHU C
06pa3HOTO M3cnenBaHe Ha rnaesata U Mo3bka C
MarHUTHope3oHaHcHa Tomorpadus (MPT).

3a oueHka Ha dyHKUMOHanHaTa akTUBHOCT
Ha MO3byHaTa Kopa € W3BbPLUEHO KNnacuyecko
enektpoeHuedanorpadcko mscnegsaHe (EElN) c
KonmuecTseH 6bp3 aHanus no Qypue (FFT). O6-

Clinical Case and Methods

A 31-year-old man with amaurosis after eye blast
trauma at the age of 17 (14 years ago) when a jar
full with gun powder exploded in his right hand
was examined. He had combine traumatic injury
with partial burns of his legs, arms, face and
ocular bulbs. Plenty of glass particles were sown
in these regions. On the same day he underwent
emergency surgery for extraction most of the
particles from the eyes. Persistent right amblyopia
and left amaurosis were established two days
later. After three months a new surgery of the right
eye was performed due to blood collection and
residual glass particles. The same eye was filled
with silicon as a treatment of retina detachment.
After the last procedure the patient had temporal
recovery of some visual abilities — barely seeing
different subjects, silhouettes and even colors. Four
months later in Belgium the patient underwent new
surgery — the remaining particles were removed
from his right bulb followed by new silicon filling.
The same procedure was repeated in 2000 due
to progressive visual loss and retina detachment.
In 2008 and 2009 experimental implantation of
“Alloplant” was made in Russia with controversial
subjective effect. Since then the patient has color
hallucinations known as Charles Bonnet Syndrome.

Parallel clinical and neuro-ophthalmological
examinations for evaluation of his neurological
and visual impairments were performed. The multi-
modal neuro-ophthalmo-sonography 2D/3D/4D
was used for visualizing the structures: the
vitreous bodies, the ophthalmic nerves and the
ophthalmic papillae. The blood vessels of the
eyes including the ophthalmic arteries and veins
were evaluated by B-flow imaging. The results
were compared with those obtained from brain
Magnetic Resonance Imaging (MRI).

In order to evaluate the functional activity of
the brain cortex classical electroencephalography
was performed with quantitive Fast Fourier
Transformation (FFT). The alpha power tempo-
rooccipitally was evaluated and analyzed after
flash photostimulation at 9 Hz for both eyes
and for each eye separately (while the other
eye was covered with a patch). Thirty-second
intervals of the conventional EEG record were
analyzed. Pattern reversal evoked patentials were
performed using standart parameters of the
medical equipment.

Results

& OLQLFDO HbBePre@dodicaRelamination
showed amaurosis with apparent damaged ocular
bulbs of both eyes and ophthalmic nerves. No
other neurological signs were found (fig. 1).
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pa6oTeHa 1 aHanM3vpaHa e MOLHOCTTa B anda
o6xeata TemnopookuunutanHo cneq flash ¢o-
TOCTUMynaums ¢ Jyectota 9 Hz 3a gBete oum u
3a BCSAKO OKO MOOTAENHO (Cnep 3akpuBaHe Ha
€[0HOTO0), KaTto ca 06paboTBaHM Mo 30 S OT KOH-
BEHUMOHaNHUS 3anuc. poBedeHo e uscnenga-
He Ha 3puUTENHUTE NPeau3BUMKaHU MNOTeHUManu
(3MMM) cnep moCMeHHa MOHOKynapHa CcTumyna-
UMa C WwaxmaTteH natepH U OTBEXOAHUS OT OKLW-
nuTanHata kopa npu cTaHoapTHU NapameTpu Ha
pervctpupaliara anaparypa.

«AATEI»IA

¥EAEAOEE AAIHedposomEHDTO 13-
cnegBaHe ycTaHOBsIBA amMaBpo3a npu OBYCTpaH-
Ha BMOMMa yBpeda Ha OYHUTE SI6LIKU N 3pUTEn-
HUTE HepBW 6e3 Opyry NaTtonorMYyHN OTKIIOHEHUS
OT CTpaHa Ha HeBponornyHus cratyc (our. 1).

"AV%EEEII»A£CEAE%AOEEIKCTAAI AL A Léf » [eye:

HoBSiBA:

OacHo oko: VOD=0; lMpeneH O4yeH cermeHT
— NbTHA HEXOMOrEHHa NeBKOMA Ha porosuuara,
HepaBHOMEPHO Obnboka npegHa kamepa. Opyru
Jetannu OT NpedeH OYEH CErMEHT M OYHO AbHO
He ce Bu3dyanuaypar.

JlaBo oko: VOS=0; llpemeH OYeH CermeHT
— nnbTHa NieBKOMa Ha porosuuara, arpodus
(phthisis) Ha 6yn6a.

. _Quz1 ®0CO.C s C
AEYLEYAANC?® A¢1/4AE/E° “W¥HUEGCE A

AARALY GO E

N
|

¢

T1AA° Co

Fig. . 3SKRWR SLFWXUH RI WKH H\HV
5LJKW FRUQHDO OHXFRPD DQG SKWK\VI

7KH QHXUR RSKWKDOPLF H[DPLQDW!

Right eye: VOD=0; Anterior ophthalmic
segment — dense non homogenous leucoma of
the cornea, uneven and deeper situated anterior
chamber of the eye. Other details of the anterior
segment were unable to be visualized.

VOD=0; Anterior ophthalmic
segment — dense leucoma of the cornea, atrophy
(phthisis) of the bulb.

7TKH PXOWLPRGDO QHXUR RSKWKDC

HY D O X hdwedR Qormal pattern of the main
head, ophthalmic and basal cerebral arteries
and veins. The left corpus vitreous was with
great deformities, chronic retinal detachment
and atrophy of the ophthalmic nerve. The right
bulb was with smooth, round shape, anechoic.

S§1EIACE.»ZEEIE EA%EE Eli»VEC Betais&dEtRe/sAddow effect of the silicon filling

EE EEET OriékaBBA HopmanHo nsobpasssaHe
Ha marucTpanHuTe, odTanMUUHUTE U 6asanHuTe
MO3bYHU apTepun U BeHU. JIABOTO CTbKIOBUOHO
TANO € TEXXKO AedOopMmnpaHo, C XPOHNYHO OTnen-
BaHe Ha peTmHarta 1 atpodus Ha ONTUYHMSA HEPB.
[lecHuAT oueH 6yn6 e ¢ okpbrneHa dopma n aHe-
XOreHeH. NMopagn n3nbfBaHETO My CbC CUSIUKOH,
KOWTO Mpeav3BuKBa 3aceHuBaly, edekT, newara,
OMTUYHUST ANCK N 3PUTENHUST HEPB HE Ce U30-
6passasar (ur. 2).

the lens, ophthalmic disc and optic nerve could
not be visualized (fig. 2).

ODJQHWLF 5HVRQDQFH
showed normal brain parenchyma, cortex and
ocular muscles. Bilateral atrophy of the ophthalmic
nerves, left eye deformities and silicone filled right
ocular bulb were observed (fig. 3).

))7 DQDO\VLV RlireVeddad fdguency
peak in 8.8 Hz. FFT before the photostimulation
showed nonsignificant asymmetry in the alpha

§»%EAIEEEAAEE»EIEx»i» [ECE ¥ E »polver, ithichGsthigher in the right brain hemisphere.

A O AotaHoBsiBa HOpManeH MoO3bueH NapeHxXuM,
MO3byHa KOpa M O4HU Myckynu. Hanvue e oBy-
CTpaHHa atpodusi Ha 3PUTENHUTE HEPBW, TEXKa
pedopmupaums Ha 19BOTO OKO M 3arbfIHEH CbC
CUIIMKOH JECEeH OuYeH 6yn6 (our. 3).

))7 »E»Z£AAOI ForaHoEmBa NUK Ha
MOLLHOCTTa Ha OCHOBHaTta (anda) akTMBHOCT
B 8.8 Hz. lNpean ¢oTtocTtumynaumsata e Hanu-
ue HezHaumma acumeTpus B anda MOLLHOCT-
Ta, KOATO e no-ronsma B fgsfcHata MO3buyHa
xemncdepa. lNpu gBycTpaHHa WHTEPMUTEHTHA
doTtocTumynauma (9 Hz) ce peructpupa 3Ha-
UMMO CHIKaBaHe Ha anda MOLWHOCTTa TEMMO-
POOKUMANTANHO, MO-U3pas3eHo 3a naBara Tewm-
nopookunnutanHa kopa. NocmeHHaTa MOHOKY-
napHa ¢oTocTMMmynaumnsa ycTaHoBsiBa 3HauyMMmo
oTcnabeaHe Ha anda MOLHOCTTa ABYCTPAaHHO,

During the bilateral intermittent photostimulation
(9 Hz) significant reduction of the alpha power
temporooccipitally was registered. The changes
were more prominent on the left cortex while
stimulating the right eye. The examination was
associated with simple visual hallucinations (col-
ored circles) at the end of the photostimulation
and lasting a couple of minutes after ceasing the
stimuli (fig. 4).

No responce was registered during examina-
tion of the visual evoked potentials.

'LVFEXVVLRQ
The present study shows that the multimodal

ultrasound imaging is a reliable non-invasive
method for screening and diagnosis of mor-

10 HEBPOCOHOJTIOIA N1 MO3bYHA XEMOONHAMWKA, Tom 10, 2014, 6p. 1
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Quz. 2. IATAEE%CACe C.YEE ETICAEAE EECE%ECTAU C° EE»AlAl; §BE ARSCACE BEEU®EHR
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GC° EEIANCAD CYEME%(C¢C %¢ELC EN¢GC »l1A» EEE°%A AAEOAWCCIE A1 EOE

VAATOAKEAFAE®

Fig. 2. OXOWLPRGDO ' ' ' XOWUDVRXQG RI WKH RUERUWNO % ®\WR G B VRIX REWKD MAW HELXJ
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ECAA,CO G ATo AEOCEEI EE AAE°A;GCE vs AUE IoﬁEEEEEEADAEAI°A&E E@O%E\(,/E;, c;
¢CIOT EEE% AU EEUYCI° C° DW%UICA AEOW®REY.y Ya AE°U C° ETIALTA°DAUI® A £ACIIA

)LJ )DVW )RXULHU 7UDQVIRUPDWLRQ ))7 RI ((* %DFNJURXQG DFWLYLW\ u SHD

ODWLRQ VKRZHG OHIW ULJXKW O EKDBREHD DV PPHWLWWHQW SKRWLF VWLPXO
IUHTXHQF\ SRZHU LQ WKH WHPSRURFFLSLWDO UHJLRQ EL QKW HRIDVG\F XWHYUHHBK
LOQWHUPLWWHQW

SKRWLF VWLPXODWLRQ UHYHDOHG SURQRXQFHG UHGXFWLRQ F
GXULQJ VWLPXODWL

RQ RI WKH ULJKW H\H WKH SDWLHQW KDG YLVXBO'KDOOXFIL

OUuIOA:»EA 7KH SDUDOOHO DSSOLFDWLRQ RI (
HYRNHG SRWHQWLDOV JLYHV DGGLW

"»ITEUOAIE EEEIO%»EA EEI%OERRER¥»W WXMH IXQFWLRQDO FDSDFLW\ RI
TﬁEiE»AVzTAEVinE AA]/EA¢1/2>>EA A IS)Dc,V)AIAZ,IA\E/ DEQ&G WKH RFFLSLWDO FRUWF

EA EEAOAEAEA Ei LAEA%E» [E»Y% QXY @ J* EMKED UH SHWLWLYH SKRWRVWL
EAIE E» CIAEIACE¢(»Z£ZE» ' ' ' IEEEQ:BWKAMUEDVHOLQH DOSKD DFWLYLW\

I « IE£ET AAELE»AU%»EA E» EOEEIRRE RFEIESIUWDO FRUWH[ ZKLFK LV V.
¢U%»EA EE%AO»Y%» (A»¥%EEITAOE»MKIHEAHBAN WHPSRURRFFLSLWDO DUHD
ETIAEEEIE « TAAEAE»EA A ¢(»%¥%» ¢ FRAOMKEA NAZKEW H\H 7KLV HOHFWURSKL'
AETEEC»NAU A» IEEAA»i» [TAAAITISKRWLEARQIOXHQFH RQ WKH YLVXDO F
IAEATIAA»I» E» WEAAIIEAU EEENADAVERBLEVKH>H[LVWHQFH RI VRPH IXQF)\
V> 1 ATE»>EAA»NAU > @ °CEETOY%»EAVE BEHA »RAILWKH ULJKW H\H DQG YL
EOALEE 10%E»¢AEAA CAA T TEIEZMATFAERBWEWAUY IRU WKH SURJQRVLYV
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§«- AAEE»AU%»EA E» EOEAIA TIETANIKBHA EEWKRJHQHVLY Rl WKH VLPS
AATEA;%»EAU LEEAE KDOOXFLQDWLRQV LQ IRUP RI FRORUHG
ayE»EAEEEIE EEAE»¥%»EA E» RA WRH »HIDPLQDWLRQ DQG WKHLU SHI
(EEOEEAIAEE» AEIEEC»NAU EIEBWKH IFEOVAHERI WKH VWLPXOL UHPDLQ)
E»xZEEAIA OACEAEEIIA E» EAIAE»ISDWOBAIW EDV H[SHULHQFHG VXFK FRC
IE»%C» "AA»%AIACE Ei EE»ATAOAH{SIGDIMAEE DQG WKHLU SDWKRJHQLF S
i» AEUIE TA TII»EE%UY%>» | EA%EEEHHAKQEFAEENMRRG ZLWK WKH PHWKRGV Z
EEIE AATEA,%»EA EEA EAEATAIAWEKLY MWEIGA 7KH RFFLSLWDO FRUWH][ Ul
CIAE»NAU 1A EA%AIIEAE» EEECUE»VWIEHHEGRERRYW OLNHO\ VXSSRVHG WR
AEAATEETIAAAEEE%ZAOAE AEAIAEANLAS OHUA UHSHIEWLQJ FRORUHG VSRWYV
BLOALAATT2AA %LOEDT AEAIAZAE»I» REIKO ERDIHA»RI SHRSOH DQG REMHFW
EIEE%»EAA (» EEALEEA»¥%»CA BPo@EAOAAD QF» WKDW WKHVH LPDJHV DL
C»A»E A CAEAC»ZAE TTEANAEE» £ERABEGSHNNEYLEH WKHP YHU\ GHWDLOHG L
¢ATEAU wiEYw A AEATAZEEAIA EOIABPDOAAWNERAC O RVW DXWKRUV FRQVLGHL
a» E%AEAA»i» E» AEACAEI»EEALR SAEONVMADAFHQGLQJ WRZDUG WKH EU
D»ZUNAE»NAA EE¢ TEEC» E» N%AIKNS AW RBLELVALY VXSSRUWHG E\ H[SHULP
AE»U E» AATEA,%»EAIE A IUPEEIEVEKRAAQIA KA DSSHDUDQFH RI VXFK KL
1E£A, EEATII»EE%U%»EA E» 1TACTAbQ AHD OBViK\ VLIKWHG LQGLYLGXDOV GH
Yo» EAUIE» ®eEZAEAUI A EEEIO»Y»E @EERMEAEQFEELRQDO 05, H[DPLQDWLR
EIZAAEU%»EA AEAIE A IET¢EE ¢» BOHMHEFHARAUHRUJDQL]HG QHXURQ QH'
EAEA A E»IE%ZAEAIAOEE AAUIEAEBFWAREWYA®:MWKH YHQWUDO YLVXDO FI
EAIA Ei E»l CAIE¢A "»ZEAOAAIE BMKMNABRRVIMEFH RI KDOOXFLQDWLRQV >

¢» EEACEEE»%»CA OA BLAEEUIEE VAXPA MAEAW AEKIH FRPSOH[ KDOOXFLQDW
El TEA;AE»i» PECEE»IAE»ZE» EMREGDPDJH Rl WKH IURQW WHPSRUDO F
£EALAIIEE A OA P»ZUNAE»NAAIADBEIARARY J\UXV IXVLIRUPLV LV DVVRF
EEC» E» 3»E&LE ®EEA CE¥%»i ¢» Yo» EDAEHM Rl GAIIHUHQW IDFHV WKH YHQWU
EEA ¢A»E»AEE u Ei EEEIIA EE%I» EWOAKDBOOXKL@DWERHFWY DQG VFHQHYV
EA EAIE» E 1A£AEAEA N%AIEA EvBEWHAA EFRUDHEHBDO ORE u SDOLRSVLDV DQ
A EEA:;CAIA 2»NAAETAIA IOAE»%»I LPRIEHNE YAKMALPSOH KDOOXFLQDWLRQ)\
EA I» EA»ZEA A UIEE %A EEAI%»I EDILRDHY» SBEY FLUFOHV RI OLJKW HWF
A»EAA»NAU 2E%AOAIE »%IEEA EERAQK EQODNHUDO GDPDJH RI WKH YLVX
EAATAEI»T Ei ¢AATAEAEI»NAU EEE» WKIEIUHWAADD WR WKH SULPDU\ YLVXDC
E» AEAIAZAE ACEIlIi AOC CEAOOENHAEER DSSADU DIWHU GDPDJHG DVVF
DAEEIAA» IA EE,AEAEU Ei AAIEAEAQXDPIG AIBEOEAE > @
TO%B»EA EEA»A%»OE EEU%» E» EE;EViEA PREOWAVLRQ WKH VWXG\ GHPRC
E»NAA A EEA AE»%A £AN» AEAAOAEIAIEI GEAUORMWLF YDOXH RI WKH SD
> @ TEANAEE»ZEAIA §«- AATEA; HIHWKIEAPREVRQRIJUDSKLF DQG HOHFW
AEA 101 IAE¢EEC E» 3»E/E ®EEA ¢ NCEELIEAWLRQ LQ FKURQLF H\H LQMXUL'
1 LAIEA» »ATAREEITl 0% L“LAEIE» £WKIH MERASOABFRORUHG KDOOXFLQDWLRC
AEE» EE “EACA A AA%OE EAEAE;SUDFWHLEDN®NAEOLQGQHVV NQRZQ DV &I
E»NAA > @ -EEEA; 6DQWKRXVW QGIORPH BPXUGVKHU DQG PRUH SUHFLVE
EEIEA¢II%EC 18«- A OACEAEE ¢» KNILQUIA®RA DUH QHHGHG

EEECAE»I | 12EA¢A EEAACEE E» EEACE Y £362£- 5()(5(1&(6

EEE»ZE» AEE» »AIA%AE»EAIE E» J\UXA\{‘IX‘VLIRU(EIA_Q\‘:_{”E°AO@ WPAEA AAZE;ECE
1A N - - A A - s Xl AT 1l - J ¢ g 4 c.’
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1AA A EAEIA%AE»NAEEEA EWLE»AA /E)A.@NBSPMW‘E@/HHYL@VNBPSMDHJ(/\SU_MSWLF
iA EEEIIA P»Z£UNAE»NAA EE; |EEg»6 klﬁgﬁ RJQHSL@HWWWB/O@Q

[EOAA 1%AIEAEEA AEO%E®RA A (E \‘,“’ELMQJ' SNELWHERUN

1 ¢%ITTE»EE» |1/2EA¢» E » AEAIA/EEAIA)E(MA@ YoLXFW W B QSO DEBFXE D W
EAIAE»I» CE EOERAOE»i» AEATAZAE» WE QS E Y PIREEXHDH D F VR KK IDVVDREQ H W
OAEAAY»T EEA TREALA E» »|ENA»|§<[% %%@ﬁ%%?ﬁ%j“m'yg?ﬁ
IAZEA EEEAI» > @ D\ +RUQFBH U-USL W FX & 8 W U DV & DRI

« A AEUOAEAA EEEIO®%»EAIE ¢ ARQEXSODAKMIWIPH O IHPBIWIEB ED UMIPHQW
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KrnnHn4yHo, nHTpaonepaTtnBHoO N MynTumMmogasiHo

YNTPa3BYKOBO M3criegBaHe Ha MeflaHOM

B NInueBO-YyeniocTHaTa oo6nacTt

E. ArnekcueB', K. lupoB?, b. lupoBa® A. MuxoBa*, E. TumsaHoBa®*

'Kamegpa no opanHa u AuyeBo-uyerrocmHa xupypeus, Pakyamem no geHmasHa mMeguuuHa,
MeguyuHcku yHUBepcumem — Cogus, 2KauHUka no cbgoba xupypaus u aHauoAo2us,
3BoeHHOMegUUUHCKU ompsig 3a 6bp30 peagupaHe, *KAUHUKa no namoxucmonoeus,

*Knunuka ,@QyHKkyuoHarHa guagHocmuka Ha HepBHama cucmema’, BoeHHomeguuuHcka akagemus — Cogus,

SMakyrmem no meguyuHa, Coguticku yHuBepcumem ,CB. KaumeHm Oxpugcku“ — Cogus

KniouoBu gymn:
NNLEB MenaHoMm,
yNTPa3ByKOBO
n3obpassBaHe

Ller: pa ce pEeMOHCTpMpaT AMArHOCTUYHUTE Bb3MOXHOCTW Ha MYNTUMOZANHOTO
2D/3D/4D ynTpasBykoBO M306passiBaHe Ha ManuUrHeH MenaHoM, noKanusupaH B
NULEeBO-YentocTHaTa 06nacT, B CPaBHUTENEH acnekT C KIVHUYHW KOMMIOTbPHO-TOMO-
rpadpckn (KT), nHTpaonepaTvBHU U XUCTONIOTMYHU U3CNeaBaHus.

Mamepuan u memogu: lNpoBeneHo e KNMHU4YHO, mynTumopanHo 2D/3D/4D yntpas-
BYKOBO n306passasaHe 1 KT nscnegsaHe npu 39-roguiieH MbX C TyMopHa dopmaums
B nsBaTa MonoBuHa Ha NuueTo. PedyntatnTe ca CpaBHEHU C MHTPaonepatusHWUTE U
XUCTONOITMYHN HaxXxoOKu.

Pesyamamu: TymOpbT aHraxupa MekuTe TbKaHu Ha Nnasarta nuuesa MosoBuHa 1 e
¢ dopma Ha nsAcbueH yacoBHuK. He obxeawa nuuesute koctn. C KT ce nsobpasssa
TYMOpP C MibTHa CTPYKTypa 1 cnaba sackynapudauns. MyntumoaanHoTo ynTpasBykoBO
n3cnegsaHe nokassa dopmaumns ¢ XeTeporeHHa CTPyKTypa, Kancyna, NceBgoKUCTU U
Cnabo KpbBOCHaGAEHW 06nacT. XUCTOOTMYHOTO M3CNeaBaHe AoKa3Ba HanpepHarn
ManurHeH MenaHom. YCTaHOBsiBA Ce BUCOKa Kopenauusi Mexxay ynTpasBykoBUs o6pas
N XUCTOMOrMYHaTa HaxogkKa npegu u crnep onepaumsra.

O6cbxgaHe: MynTmopanHoTO yATPasByKOBO M3CMedBaHe e HadeXaeH HenHBasu-
BEH METOA, 3a AnarHoCThka Ha TyMOpu B JIMLIEBO-YeNocTHaTa 06nacT 1 Aasa AoMbi-
HUTenHa uHdopmaums 3a TaxHata mopdonorus, Backynapusaums n nHGUATPaums.

Clinical, Intraoperative and Multimodal

Ultrasound Imaging Study of Facial Melanoma

E. Alexiev', K. Guirov?, B. Guirova®, A. Mihova*, E. Titianova®®

'Department of Oral and Maxillofacial surgery, Faculty of Dental Medicine, Medical University — Sofia,
2Clinic of Vascular Surgery and Angiology, *Military Medical Detachment for Emargency Response,
‘Department of Pathomorphology, °Clinic of Functional Diagnostics of Nervous System,

Military Medical Academy — Sofia, SFaculty of Medicine, Sofia University “St. Kliment Ohridski” — Sofia, Bulgaria

KniouoBu aymn:
facial melanoma,
ultrasound imaging

Objective: To demonstrate the diagnostic abilities of multimodal ultrasound imag-
ing and its correlation to clinical, intraoperative, histological and CT imaging in a rare
case of facial malignant melanoma.

Materials and Methods: A 39-year-old man with a tumor formation in the left facial
half was studied with clinical, CT and multimodal (2D/3D/4D) and B-flow ultrasound
imaging. The data were compared with the intraoperative and histological findings.

Results: The tumor infiltrated the soft tissue of the whole left facial half and was
with sandglass-shape. It did not involve the facial bones. CT showed tumor formation
with dense structure and weak vascularization. The multimodal ultrasound imaging
presented heterogenic structure, part of which was less vascularized, with a distinct
capsule and pseudocysts areas. The histological diagnosis was advanced malignant
melanoma. A high correlation between ultrasound pattern and tumor histology was
established before and after surgery.

Discussion: The multimodal ultrasound imaging is a reliable non-invasive method
for facial tumor diagnosis providing additional information for tumor morphology, its
vascularization and infiltration.
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MenaHOMbT € mManurHeHa Heonnasma OT Me-
NMaHoUMUTEH Mpon3xof, KOSTO ce pasBuBa OT be-
HUTHEHN MENaHOUMTHU Ne3un unn Bb3HMKBa de
NovO OT MenaHouuTK 6e3 npelwecTealla KoxxHa
UM nuraBnyHa nartonorvs. Bbnpeku, ye no-ro-
famara yact OT MefnaHOMUTE ca C KOXHa Jo-
Kanusauusi, Te mMoraT ga ce pas3BuUSiT BbB BCHKa
0651acT, KbOeTo ce oTKpuBaTt menaHouuTtu [7].

B etnonatoreHesata Ha 3a60nsBaHETO BO-
OEWOo 3HayeHne umaT pUckoBu GakTopu KaTo
BPOOEHO MpeapasnonoXeHne n GeHoTnn Ha WH-
OvBuga, ynTpaBMONIeToBa paavauus, gucnnac-
TUYHW N KOHFEHUTANHN MenaHouuTHn Hesycu [1].
KnrMHnKo-naTonormyHo ce pasnuyasar 4 OCHOBHM
dopMU Ha ManNUrHeH MenaHoM — MOBbPXHOCTHO
pasnpocTpaHaBaLl, ce MenaHOM, HOOynapeH me-
NTAHOM, NIEHTUIO ManurHeH ManaHoOM W akpasneH
NEHTUIMHO3EH MenaHom [4].

MenaHomuTe nokasear ABYM3MEPEH MOAEN Ha
pacTexx — C pagvasnHa u ¢ BepTukanHa pacTexxHa
da3za [8]. B paHHuUTEe cTagun pagmanHaTa pacTex-
Ha dasa OOMUHMPA MPU MOBbPXHOCTHO pasnpoc-
TpaHaBalMsA CE€ MENaHoOM, JIEHTUrO MasMrHEHUS
MENaHOM W akpasHUs NEHTUIMHO3EH MenaHOM.
Mpn TE3M NE3UN MaNUrHEHNTE MENaHOLUTN NpPOs-
BSIBAT TEHOEHUMS 3a XOPU3OHTANHO pasnpocTpa-
HEHne cnpsaMo 6asanHata Mem6paHa Ha enuge-
pmMuca. Korato manurHeHnTe KneTku 3anoyHar ga
MHBa3upar nognexawara CbeavHUTeNHa TbKaH,
3arnousa BepTukanHarta pactexxHa dasa. [1pu Ho-
OynapHusi MenaHoMm npeobragaBa BepTukanHarta
pactexHa ¢asa, a pagnanHata pactexHa ¢asa e
MHOTFO KpaTtka Win He CbLuecTByBa.

Kputepunte 3a paHHa gmarHo3a Ha MarurHeHns!
MEenaHOM ca 0606LLUeHN OT AMeprKaHcKaTa akage-
Must o gepmaronorns B ABCDE-cuctemara, Kbpe-
T0: A (Asymmetry)=acnmeTpnyHOCT Ha neswusra, B
(Border) =HenpaBuneHpb6, C(Color) =HepaBHOMEpPHA
nurmeHTauus, D (Diameter)=pgnameTtbp Hag 6 mm 1
E (Evolving)=pasButne Ha nesusta [3].

[Mpe3 nocnegHWTe TOOMHU YNTPa3BYKOBUTE
METOAM Ce Hanarat BCE MOBEYE B CKPUHUHIO-
Bara OMarHoCTMkKa Ha pasfivyHN KOXHW HOBO-
o6pasyeaHus [2, 5, 9]. JobpokayecTBeHUTE W
3/10KQYECTBEHUTE KOXXHM NE3UN MMaT HAKOW Xa-
pakTepHN OCOBEHOCTU MpU YNTPasBYKOBOTO N30-
6passBaHe, KOETO crnomara 3a TAXHOTO PaHHO ”
npeponepaTtneHo andepeHumpaHe [3]. Npunoxe-
HMETO MM B JNIMLEBO-YEKOCTHATA XMPYPrus € Bce
Olle OrpaHMyeHoO — MPeguMHO 3a KOHTPON Ha
pacTtexka Ha pernoHanHuTe metactasu [5].

Llen Ha HacToAWOTO MpoyyBaHe e fa ce fe-
MOHCTPMPAT AUNArHOCTUYHUTE Bb3MOXXHOCTU Ha
myntumopanHoto 2D/3D/4D  yntpa3BykOBO U30-
6passiBaHe Ha MalMrHeH MenaHOM, NOoKann3upaH
B NMLEBO-YeNiocTHaTa 06/1acT, B CPaBHUTENEH ac-
MeKT C KIMHUYHW, KOMMIOTbpHO-ToMorpadcekn (KT),
VHTPaonepaTuBHN 1 XUCTONMOMMYHN U3CeaBaHus.

Melanoma is a malignant neoplasm of melanocytic
origin, which arises from benign melanocytic
lesions or de novo from melanocytes within
otherwise normal skin or mucosa. Although most
melanomas are on the skin, they may develop at
any site where melanocytes are present [7].

Different risk factors play role in the
etiopathogenesis of the disease with the
leading significance of hereditary predisposition,
individual’s phenotype, ultraviolet radiation and
dysplastic congenital melanocytic nevi [1]. Four
clinicopathologic types of melanoma have been
described - superficial spreading, nodular, lentigo
maligna and acral lentiginous melanoma [4].

Melanoma shows two-dimensional pattern of
growth — with radial and vertical growth phase
[8]. In the early stages the radial growth phase
predominates in superficial spreading, lentigo
maligna and acral lentiginous melanoma. In
these lesions malignant melanocytes tend to
spread horizontally through the basal layer of
the epidermis. The vertical growth phase begins
when the malignant cells eventually invade the
underlying connective tissue. In nodular melanoma
the vertical growth phase is predominant and the
radial growth phase is very short or non-existent.

Criteria for early diagnosis of malignant
melanoma are summarized by the American
Academy of Dermatology in the ABCDE system:
A (Asymmetry)=asymmetry of the lesion; B
(Border)=irregular edge; C (Color)=uneven
pigmentation; D (Diameter)=diameter more than
6 mm and E (Evolving)=lesion evolution [3].

In recent years ultrasound methods have
become more valid and significant in the
screening diagnosis of a variety of skin tumors
[2, 5, 9]. Benign and malignant skin lesions have
some ultrasound characteristics that help their
early and preoperative differentiation [3]. Their
application in the field of maxillofacial surgery
is still limited — mainly to control the growth of
regional metastases [5].

The purpose of this study is to demonstrate
the diagnostic abilities of multimodal 2D/3D/4D
ultrasound imaging for malignant melanoma
localized in the maxillofacial area in comparison
to the CT, intraoperative and histologic results.

Clinical case and methods

The patient was a 39-year-old man admitted for
surgery in the Department of Vascular Surgery
of the Military Medical Academy because of a
large painless formation in the left front half of
his face. The mass caused cosmetic discomfort,
but did not disturb his swallowing, speaking
and breathing. Similar, but smaller formation
was found in occipital area. The disease started
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KnuHnyeH cny4yain 1 meToankn

M3cnepBaH e 39-roguwieH MbXX, NOCTbMUN 3a
onepatmBHO neueHne B KnvHukata no cbposa
XVPYpPrns U aHrmonoruss Ha BoeHHomeanumHCcKa
akagemusi Mo noBof Ha rofasma Hebone3HeHa
dopmaumsa B naBaTa nuiueBa nonosnHa, Cb3nasa-
LA KO3METNYEH ONCKOMPOPT, HO 6e3 dyHKLMO-
HamHM CMYLLEHUs B MbATAHETO, roBopa 1 Auvwa-
HeTo. [Nopo6Ha, no-manka dopmaums ce oTkpusa
B okuunuTanHata o6nact. bonectra pe6iotupa
npean 2-3 roguHy ¢ nosfBsa Ha mMarsnka nogyTtuHa B
NABOTO Cnenooumne, KOSTO MOCTEMEHHO O6xBalla
usanara nuuesa nosioBMHa.

[MpoBeneHo € KOMMNEKCHO KAUHUYHO MpOoyuY-
BaHe 3a TbpCeHe Ha TyMopHU dopmauumn ¢ gpyra
nokanusaums. C HaTMBHA M KOHTPACTHA KOMMIO-
TbpHa TOMOrpadus Ha rmasa u Wns ca OLEHEHU
MO3bUYHNS MAPEHXUM, YEPEMHUTE KOCTM N MEKMTE
TbKaHu.

MarncTtpanHute, 6asanHuTe MO3bYHM U NU-
LeBMTE apTepun U BEHU Ca M3CnedBaHu Npeno-
nepatuBHo ¢ myntumopanHa 2D/3D/4D Hespo-
coHorpadus ¢ B-flow nsobpassasaHe Ha KpbBHUSA
TOK U 4-N3MEpPHO n306pas3sBaHe Ha TyMOPHUTE
dopmaumn.

lonsamara nuuesa dopmaumsi € oTCTpaHeHa
orepatuBHo n e dukcupaHa ¢ 10% HeyTpaneH
dopmanuH. N3BbpLIEeHO € PYyTUHHO XUCTONOMMYHO
n3cnegBaHe 1 ca NPUIOXKEHN NMMYHOXUCTOXUMNY-
HM metogu ¢ Vimentin, S100 — protein, HMB -
45, Melan A n Ki 67. QukcupaHuaTt ¢ dopmManuH
npenapar e nacnegsaH C 4-M3MepeH ynTpasByk
KaTo ca NMOTbPCEHN KOpenaumm ¢ MakpOCKOMCKO-
TO onucaHve Ha dopmauusTa.

Pesyntatn

KauHuuHo uscaegBaHe

Mpn ornega ce yctaHoBsiBa BuMouma NvueBa
acumeTpusi, Ab/Kawa ce Ha rofnsgma u ¢ Hepas-
HOMEPHN OYepTaHWs TymMOopHa ¢opmauus, aHra-
Xypalla ngsara yacT Ha nuvueTto (TemnopanHa,
3UromatuyHa, napoTmageo-macetepuanHa un 6y-
KanHa o6nactui). Qopmauysta € ¢ Meka KOHCUC-
TeHUMS, pUKCMpaHa KbM MOOSIEXALLMTE TbKaHn U
CbC CBOGOAHa KOXa Hap Hes. [NopobHa 3Hauw-
TENHO no-manka dopmauus (okono 5 cm B gua-
METbP) Ce OTKpMBa B oKuUMNMTanHara oébnact. Ta
CbLUO € C MeKa KOHCUCTEeHUUS 1 6e3 dnykTyaums.
[BeTte dpopmauum ca HeGONe3HeHW, HO fvueBaTa
— orpaHuyaBa O6emMa Ha akTVBHU OBVKEHUS Ha
JonHarta 4yenocT 6e3 Ja 3acsra rosopa, rbara-
HEeTO u aunwaHeto. He ce oTkpmBaT yBennyeHu
pernoHanHn nUMAGHM Bb3MK, KakTO M OrHULWHA
HeBponornyHa cumnrtomatuka (dur. 1).

M3cnegBaHeTo Ha HasodapuHKca He yc-
TaHOBsIBA MpoOMsHa BbB dopmaTta n obema Ha

2-3 years earlier with the appearance of a small
bump on his left temple, which gradually covered
the entire front half.

The patient underwent a complex clinical
examination searching for tumor formations in
other locations. The brain parenchyma, cranial
bones and soft tissues were evaluated by native
and contrast CT of the head and neck. The major
basal cerebral and facial arteries and veins
were examined preoperatively with multimodal
2D/3D/4D neurosonography with B-flow imaging
of the blood stream and 4-dimensional imaging
of the tumor.

The big facial formation was surgically
removed, fixed in 10% neutral formalin and
examined histologically. Immunohistochemical
methods with Vimentin, S100-protein, HMB-45,
Melan A and Ki 67 were applied. Formalin-fixed
composition was studied with 4-dimensional
ultrasound in search of correlations with the
macroscopic description of the tumor.

Results

Clinical examination

The examination found a visible facial asymmetry
due to the large and irregularly shaped tumor
formation involving the left side of the face
(temporal, zygomatic, parotideo-masseterial and
buccal areas). The mass had soft consistency
and was fixed to the underlying tissues but not
to the overlaying skin. Similar but substantially
smaller formation (about 5 cm in diameter) was
discovered in the occipital region. It had soft
texture too, and no fluctuation. Both formations
were painless, but the frontal one limited the active
movements of the lower jaw without affecting
the speech, swallowing and breathing. Enlarged
regional lymph nodes and focal neurological
symptoms were not detected (fig. 1).

The examination of the nasopharynx did not
establish any changes in the shape or size of
structures and the lining mucosa had normal
color and moisture. No suspicious pigmented
lesions on the body skin were detected.

Imaging studies

Native CT scan of the head and neck
performed preoperatively established normal
brain parenchyma and cranial bones. A large
heterogeneous tumor formation in the left facial
area was displayed. It had hourglass shape above
and below the zygomatic arch and was initially
interpreted as lymphangioma. At the level of the
lower jaw the tumor had solid structure with poor
vascularization. No changes in the neighboring
structures were detected. In the occipito-parietal
area along the sagittal plane a second 35 mm
in size formation was found. Isolated bilateral
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Que. 1. Uzzreg Ha nayuenma — gac (A), npogua (B), yemua kyxuna (C) u umpaonepamuBHa Haxogka (D).

Fig. 1. Clinical view of the patient — extraoral view full face (A), occipital lesion (B), intraoral view (C) and intraoperative finding (D).

CTPYKTypuTe, a nurasuuata e ¢ HopmaseH UBaT
N oBnaxHsBaHe. He ce oTKpuBar CyCMnekTHU
NMUIMEHTHW Ne3nnN N0 KoxKata Ha TAnoTo U Kpan-
HUuuTe.

OE»AEA AAITAEA:;%»EAU

"» A% EEIE MeneasaHe Ha rnasata u
LwmsTa, NPOBEOEeHO NpenonepaTnsHoO, ycTaHoBABA
HOpManeH MO3bYeH MapeHXUM N YepenHu KOCTU.
Busyannsupa ce ronsama xeTeporeHHa TymopHa
dopmauma B nasarta nuiuesa obnact ¢ popma Ha
NACbYEH YaCOBHVK Haf 1 Nopf arcus zygomaticus,
WHTEpnpeTMpaHa MnbpBOHAYanHO Kato numdaH-
rmom. Ha HMBOTO Ha ponHarta 4entocT TyMOpbT
€ C n/ibTHa CTPYyKTypa U Crnabo KPbBOCHAGAEH.
Hama paHHM 3a NpOMEHW B CTPYKTypuUTE MO Cb-
cencTeso. B okuunuto-napuetanHarta 3oHa no ca-
rmtanHata pasHMHa ce m306passsa BTopa ¢op-
Mauma ¢ pasmep okono 35 mm. OTtkpusart ce
€OVHNYHN yrofieMeHn NUMGHN Bb3NN ABYCTPaAHHO
B obnactra Ha wwuata (our. 2).

enlarged lymph nodes in the neck were present
(fig. 2).

O0XOWLPRGD O sKawgd i DovnraloR G
the facial area with a heterogeneous structure
with avascular core and well vascularized
peripheral capsule. Small portions of the tumor’s
caudal part were partially vascularized within
the lateral segment (fig. 3). The medial part
consisted of hypoechogenic zone with irregular
size, anechogenic areas, lack of vascularization
and formation of pseudocysts. The second
formation showed predominantly homogeneous
structure.

, QWU DR S H WellVéhcéps@ated formation
with expansive growth and deformed adjacent soft
tissues and blood vessels were discovered (fig.
1D). The cut surface of the material showed a solid
formation with presence of multiple pseudocystic
areas with black color and uneven intensity.

+ LV WR S D Wiisterorphiologically the tu-

SIEIACE(»ZE£EEIE TAIE»A%ITAE Y oA sholell zohesE & deposited brown pigment

nokasea Juvuesa dopmauns C XeTeporeHHa
CTPYKTYpa, KOSITO € aBackyfapHa B CbpLeBuHaTa
cu, a nepndepHo e orpaHmyeHa OT Jo6pe Kpb-

and zones without pigment. In the achromatic
zones the atypical cells were in nests (fig. 4A). The
cells were mainly with oval and slightly elongated

Quz. 2. C KT ce Busyarusupa mymopHa ¢opmayus ¢ NAbMHA cmpykmypa U cAaba Backyaapuszayus — HamuBHa KOMNombpHa mo-
moepagus (A). KonmpacmHa komniombpHa momozpagus (B). TpuusmepHama peKoHCMpyKUus Ha mymopHama gopmayusi nokasba
excnaH3uBeH pacmex u usmecmBare Ha a. temporalis superficialis (C).

Fig. 2. CT showed a tumor formation with dense structure and sparse vascularization — native CT scan of the tumor (A), CT scan of the
tumor with contrast (B), tridimensional reconstruction of the tumor lesion — expansive growth and shifting of a. temporalis superficialis

were displayed (C).
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Quz. 3. CoHozpapHomo uzcaegBare Ha myMopHama opmayus npegu onepayusma nokasba xemepoaeHHa cmpykmypa ¢ aBackyAapHu
yyacmbyu u Haauquemo Ha nceBgokucmu (A), koumo ce Busyarusupam no-go6pe ¢ 4-usmeper yampasByk (B).

Fig. 3. The multimodal ultrasound imaging presented heterogenic structure, part of witch was less vascularlzed (A) with a distinct

capsule and pseudocysts areas (B).

BOCHabdeHa kancyna. Buayanusupar ce manku
yyacTbuM B KayganHaTa 4yacT Ha Tymopa, KOUTO
Ca YaCTMYHO BacKynapusupaHu B natepanHus cu
cermeHT (dur. 3). B meguanHara yacT ce OTKpu-
Ba XMMNOEXOreHHa 30Ha C HenpasuiHW pasmepu,
aHexoreHHW yyacTbuu, nunca Ha cbaose 1 odop-
MsHe Ha nceBamkucTu. Btopata ¢popmauus e ¢
npeavMHO XOMOreHHa CTPYKTypa.

WHmpaonepamuBHo ce ycTaHoBsiBA [O6pe
kancynupaHa dopmaums, pacTawa ekcnaH3nsHO
n gedopmupalla npunexawmute MeKu TbKaHu 1
KpbBOHOCHU cbaose (¢ur. 1D). Cpe3HaTta NoBbpX-
HOCT Ha marepuana rnokasa conugHa dopmauus
C HanuuMe Ha MHOXXeCTBO MCEBOOKNCTO3HN 30HU
C YepeH UBAT N HepaBHOMEPEH WHTEH3UTET.

XucmomopgporoeuyHomo uscregBaHe Ha Tymo-
pa rnokassa 30HU Ha OoTnaraHe Ha KapsAB NUrMeHT
1 TaknBa 6e3 NUrmeHT. B axpomatmuHute noneta
aTUNUYHNUTE KNETKN ca rpynupaHy B rHesga (jur.
4A). KnetkuTe ca rnaBHO C OBaNHM 1 U3ObIHKEHU
fApa, C LWMPOKN 6a30PUNHN HYKNeonn 1 obunHa
uutonnasma (our. 4B).

MIMyHOXMCTOXUMWYHOTO M3cnegBaHe Ha ax-
poOMatnyHUTE 30HW MOoKa3Ba WUMYHO(PEHOTUN
Ha ManurHeH menaHom, ekcrnpecupaly Vimentin
(¢wur. 4C), HMB 45 (¢ur. 4D) n Melan-A (dur. 4E).
He ce yctaHoBsaBa ekcnpecusi Ha S-100 npo-
TenH. To3n NpoTenH He € cneundunyeH mapkep
Ha ManurHeH mMenaHoMm. TymMopbT € C ymepeHa
nponudepaTuBHa akTUBHOCT — nNponudepaTnseH
nHgekc — Ki 67 15 (dur. 4F). B TymopHaTa TbkaH
Cce yCTaHOBABAT MHOXECTBEHM K pasnpocTtpa-
HEeHM Hekpo3u. YacT oT Tax ca C pe3opbuus u
dopmumpat ncesBaoKUCTN.

®ukcupanuat ¢ dopmannH HaTuBeH npena-
pat OoT TymopHarta TbKaH e u3cnegBaH AOMbiHU-
TeNHO C 4-u3mepeH yntpassyk. CoHorpadckara
Haxodka CbBMafHa HambfHO C MaKpPOCKOMNCKOTO
onucaHve Ha npenaparta. lNceBankmucTuTe ce us-
ob6passBaTt Kato aHEXOreHHU 30Hu (bur. 5).

nucleus, with large basophilic nucleolus and
abundant cytoplasm (fig. 4B).

The immunohistochemical examination of the
achromatic areas proved an immunophenotype
of malignant melanoma expressing Vimentin
(fig. 4C), HMB 45 (fig. 4D) and Melan-A (fig. 4E).
No expression of S 100 protein was detectable.
This protein is not a specific marker for
malignant melanoma. The tumor had moderate
proliferative activity — a proliferative index Ki
67 15 (fig. 4F). In the tumor tissue multiple
and extensive necroses were detectable. Part
of them were with resorption and formation of
pseudocysts.

The formalin-fixed tumor tissue sample was
further investigated by 4-dimensional ultrasound.
The sonographic findings coincided perfectly
with the macroscopic description of the tissue.
The pseudocysts were detected as anechogenic
zones (fig. 5).

Discussion

This study finds a high correlation between the
ultrasound imaging, CT image and macroscopic
characteristics of the tumor. All three methods
show a heterogeneous solid tumor with pseudo-
cysts and distinct areas of vascularization which
are nonspecific and are found in other tumors
- lymphangioma, hemangioma, cysts of the soft
tissues etc. Our results support the necessity of
histological examination, which remains the gold
standard for type differentiation of the pathologi-
cal processes.

The 4-dimensional ultrasound imaging of skin
lesions is not routine in clinical practice and is
applied mainly for prenatal diagnosis of large
tumors [6]. This study shows that the method
gives more information about the structure,
density, shape and volume of the formation, the
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Quz. 4. AxpomamuyeH MaaueHeH meaaHom ¢ nceBgoanBeorapHa cmpykmypa. OuB. XE (A). AxpomamuueH MaAugHeH MEAaHOM Om
amunu4Hu KAemku ¢ npeBaaupauio Agpo u 20Aama 6a30QuAHa HyKAEOAd, ¢ 06UAHA 2paHyAupaHa ayugoguiHa yunomaasma. Ouyb. XE
(B). AxpomamuueH manueHeH MeAaHom ¢ yumonaasmeHa excnpecus Vimentin. VimyHoxucmoxumuyHo ouBemsBare (C). AxpomamuyeH
ManueHeH MeAaHoM ¢ yumonaasmeHa ekcnpecusi Ha HMB - 45. MmyHoxucmoxumuyHo ouBemsBare (D). AxpomamuyeH MaaugHeH me-
AaHOM ¢ yumonaa3meHa excnpecus Ha Melan - A. WmyHoxucmoxumuyHo oyBemsBare (E). AxpomamuyeH MaaueHeH MeAaHOM C SgpeHa
excnpecusi Ha Ki 67. VimyHoxucmoxumuyHo oyBemsBare (F).

Fig. 4. Achromatic malignant melanoma with pseudoalveolar structure. Stain. H&E (A). Achromatic malignant melanoma with atypical
cells with prevailing nuclei, large basophilic nucleoli and abundance of granular acidophilic cytoplasm. Stain. H&E (B). Achromatic
malignant melanoma with cytoplasmic expression of Vimentin. Immunohistochemical staining (C). Achromatic malignant melanoma with
cytoplasmic expression of HMB — 45. Immunohistochemical staining (D). Achromatic malignant melanoma with cytoplasmic expression
of Melan - A. Immunohistochemical staining (E). Achromatic malignant melanoma with nuclear expression of Ki 67. Immunohistochemi-
cal staining (F).

presence of capsule and degree of infiltration
into the surrounding tissues. The parallel use of
ultrasound angiography (B-flow) objectifies the
degree of vascularization of the tumor, its capsule
and the surrounding tissues.

The ultrasound examination of the fixed
tumor sample determines a high correlation

O6cbXxKpaHe

HacTtoAawoTo npoyyBaHe ycTaHOBSIBA BUCO-
Ka Kopenaums Mexgy YnTpas3ByKOBOTO U306pa-
351IBaHe, KOMMIOTbPHO-TOMOrpadCckms obpas wu
MaKpOCKomnckaTa xapakTepucTika Ha TymopHaTa
dopmaums. U Tpute metoga AEMOHCTpUpaT xeTe-

poreHHa conmaHa TyMopHa ¢opmauus ¢ NCeBao-
KUCTW W OrpaHUYeHn BacCKynapHU 30HU, KOUTO
ca HecneundUYHN 1 MoraT ga ce OTKPUST 1 npu
ApYr NaToNOrMYHM NPOLECH Kato NUMQaHriom,
XEMaHroM, KUCTW Ha MeKUTe TbKaHu 1 ap. Tesu
Haln pe3ynTaTn NMoaKpPensT Heo6xoauMocTTa OT
XVUCTONOMMYHO U3CfieaBaHe, KOeTo ocTaBa 3na-

between the macroscopic characteristics and
the 4-dimensional image that justifies the use of
ultrasound imaging as a navigating, noninvasive
preoperative method with a similar to CT scan
diagnostic value.

The localization of the tumor in the hypodermis
and its good differentiation from the neighboring

Guz. 5. YemupuusmepHomo yampasBykoBo uscregBare (A) KopeAupa ¢ MakpOCKONCKOMO ONUCaHUe HAa QUKCUPAHUS ¢ (OPMaAUH

HamuBeH npenapam Ha mymopHama ¢gopmayus (B).

Fig. 5. Four-dimentional imaging (A) correlated with the macroscopic description of the formalin fixed tissue of the extratced tumor (D).
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TEH CTaHOapT 3a BUOOBOTO (XMCTOrEHETUYHO) An-
depeHumnpaHe Ha naTonorMyHms NpoLec.

M3cnepgBaHusta ¢ 4-M3MEpPHO YNTPa3BYyKOBO
n3o6passaBaHe Ha KOXXHU 06pa3yBaHUs He ca py-
TUHHU B KIMHU4YHATa MNpakTuka — npunarat ce
PSAKO 1 NPeaMMHO 3a MpeHatanHa amarHocTuka
Ha ronemy HoBOO6pasyBaHusa [6]. HacTtosAwoTto
n3cnegBaHe Mnokasea, Ye MeToaobT JaBa [oMbii-
HUTEeNHa wnHPopmauus 3a CTpykKTypata v nibT-
HOCTTa Ha 60f1eCTHMS MpoLec, HeroBata dopma
1 06em, HaNMYMETO Ha Karncyna u CTEeneH Ha WH-
dbunTpauma B OKOnHata TbKaH, a napanenHoTo
n3non3eaHe Ha ynTpasBykoBa aHruorpadus (B-
flow) — o6ekTMBMpa KpbBOCHAGOSBAHETO B 06-
flactTa Ha Tymopa W Heroara kancyna.

YnTpasByKoOBOTO M3cnefsaHe Ha pukcmpaHus
TYMOPEH MnpenapaT yCTaHOBsBa BMCOKa Kopena-
LS MexXOy MakpoCKorckara My XapakTepucTika
1 4-n3mepHns 06pas, KOETO faBa OCHOBaHue yii-
TPa3BYKOBOTO O6pa3HO M3crnegsaHe na ce npu-
fara Kato HaBurmpall HevHBa3MBEH Mpeponepa-
TMBEH MeToq CbC cxopgHa Ha KT guarHocTtnyHa
CTOWHOCT.

Jlokanusaumata Ha Tymopa B xunogepmarta
n poéparta My OrpaHU4YeHOCT CRApPSMO CbCepHa-
Ta Jepma ca xapakTepUCTMKM Ha MeTacTaTuyHnA
MenaHoM, KOWTO B Halus cfiyyanm € C KpunTor-
€HHa reHesa.

B 3aknioueHne, n3cnegBaHEToO Mokassa, ue
MyNTUMOZANIHOTO YATPa3ByKOBO W3cnegBaHe e
HageXaeH AMarHOCTUYEH METOR 3a OTKpMBaHe Ha
TymopHu dopmaumm B avuesBarta obnact. To gasa
OOMbJIHATENHA UHPOPMAaLMS 3a MakKpOCKonckara
CTPYKTypa, Backynapmsaumata n uHbuntTpaums-
Ta Ha Tymopa B OKOfiHata TbKaH U MOXe fa ce
n3nona3ea 3a nepuorneparvMBHa HaBuraums 3a pe-
gyuvMpaHe Ha nepuonepaTtvBHUTE KOMMIMKALWN.
TouHaTa gmarHosa, BKIOYBALLlA XUCTOAOTMYHKSA
TUM 1 BMONOMMYHO MOBEJEHNE Ha Tymopa, Ce O0-
KasBaT C MUKPOCKOMCKO M3crneaBaHe u UMYHO-
deHoTunM3npaHe.
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derma are characteristic of metastatic melanoma
which in our case is with cryptogenic genesis.

In conclusion this study shows that multimodal
ultrasound is a reliable diagnostic method for
detection of tumors in the facial area. It provides
additional information about the macroscopic
structure and the vascularization of the tumor
and could be used for perioperative navigation
and reduction of perioperative complications. The
exact diagnosis, including the histological type
and biological behavior of the tumor is proved by
microscopic examination and phenotyping.
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NHTpaBeHO3Ha TpOMGONM3a NPN OCTbP NCXEeMUNUYEH
MO3bU€H WHCYNT — NeT-roauniueH KInHN4YeH onut

C. AHgoHOBa, E. KaneBcka, LiB. JumumpoBa,

M. lNMemkoBa, B. ApeupoBa, L|B. LiBemkoB, A. leopaueBa

Bmopa HeBporozuyHa KAUHUKA C OMgeAeHUe 3a UHMEH3UBHO AeyeHue,
YHuBepcumemcka 60AHUUa 3a akmuBHo AeveHue ,CB. MapuHa“ — BapHa

Kniouosu aymn:
OCTbP VMCXEMUYEH VHCYNT,
Tpom6onusa

Ller: pa ce 0606WM 1 aHanu3upa CO6CTBEHNS METrOQUWEH ONWUT OT npunaraHe-
TO Ha WHTpaBeHo3Ha Tpomb6onusa (TJ) ¢ antennase (Actilyse®) Ha 60nHWM C OCTbP
ncxemuyeH MosbuyeH uHeynt (OVIMI).

Mamepuan u memogu: 3a nepuopa oT 2009-2013 r. B OTOENEHNETO 32 UHTEH3VB-
HO neuyeHme Ha HeBponoruyHute 3aconssaHus (OWJIHB) Ha Brtopa HeBponoruuHa
knuHnka Ha YMBAJ1 — BapHa ca nposepgeHun 166 (3.1%) Tpom60nv3n npu 60nHW C
OVIMW, ot 06wo 5353 xocnuTanu3vpaHy naunueHTy ¢ Tasu amarHosa, OnpepeneHy no
etnonaroreHeTuyHarta knacudukaums TOAST. TexxecTra Ha HEBPONOTNYHNA AePpULnT €
oueHsaBaHa no ckanata NIHSS. 3cnenBaHn ca nabopaTopHy nokasartenu, npunaraHa
€ [BYKpaTHO HaTuBHa KOMMIOTbpHa Tomorpadus (KT) Ha rnaBHUS MO3bK (pu XOC-
nutanu3aumaTta u Ha 24-tna vac cnep TJ1) n Oynnekc-CKeHupaHe Ha maructpanHute
MO3bUHU apTepuy B MbpBUTE 24 yaca OT HAYaNoTO Ha MHUMAeHTa. DYHKUMOHANHWAT
CcTaTyC Ha NauMeHTUTe € OLEHsIBaH OBYKPaTHO Mo moambuumpaHara ckana Ha PaHkuH
(mRS) — npu gexocnutanu3auusTa U Ha TPETUS MeceL, OT UHUMAEHTA.

Pesyamamu: Cpep, Tpom6onuaupaHute naumeHtn ¢ OVIMUA Ham-BUCOK OTHOCK-
TENeH Jan nvma TPOMGOTUYHUAT MHCYNT — 43.3% (72/166), cnegBaH OT KapAvMoemG6o-
myHuaT — 33.7% (56/166), kpuntoreHHusaT — 12.8% (20/166) 1 nakyHapHuat — 10.8%
(18/166) mHcynT. CpegHOTO Bpeme OT Xxocnutanu3auusta o Havanoto Ha TJ1 (door-
to-needle time) e 75.2 min+28.3. HeBponormyHuaT geduumnt npu nocTbrnBaHETOo, Oue-
HaBaH no ckanarta NIHSS, Bapupa ot 7 go 21 Toukn, cpeaHo 13.3+6.9 Touku, a npu
N3NUCBAHETO CTOMHOCTUTE My ca B AmanasoHa 1-19 Touku, cpefnHo 6.12+5.1 Touku.
®yHKUMOHaneH cTatyc Ha npexusenute TJ1 no ckanata Ha PaHkuH (0-2) e peruc-
TpupaH npun 27.6% (37/134), a ¢ mRS (3-5) ca 73.8.% (99/134) ot naumeHtuTe. Ha
90-a meH cnepd uHcynta 6onHUTE 6€3 3HauMM HesponoruueH gebuumt ¢ mRS (0-2) ca
69.6% (85/122), a cbC 3HauMM HeBponornyeH aeduumt (MRS 3-5) — 27.9% (34/122) ot
npexmeenute nHumpgeHTa. CUMATOMaTUYHN MHTPauepebpanHn XxemaTtomm, acoLumpaHn
¢ TJ1, ca Ha6mogasaHn npu 11 (6,6%) 6onHWU. MNMounHanm No Bpeme Ha xocnuTanusa-
uusTa ca 19.7% (32/166) nauneHTu.

O6cbxxgaHe: 13cnegBaHeTO MokasBa penaTtMBHO HUCKA 4YecToTa Ha fleyeHue ¢
nHtpaseHo3Ha TJT npu OVIMW n cxopHa uecToTa Ha YCNOXXHEHusATa CnpamMo apyru
MEXOYHAaPOLAHU NMPOYyYBaHMSI.

Intravenous Thrombolysis in Acute Ischemic Stroke -

Five Years of Clinical Experience

S. Andonova, E. Kalevska, Tz. Dimitrova,

M. Petkova, V. Argirova, Tz. Tzvetkov, D. Georgieva

Kniouosu aymn:
acute ischemic stroke,
thrombolysis

Second Clinic of Neurology with Intensive Care Unit,

University Hospital of Active Treatment “St. Marina” — Varna, Bulgaria

Objective: To summarize and analyze our results of treating patients with acute
ischemic stroke (AIS) with Actilyse® for the last five years.

Materials and Methods: From 2009 to 2013 on the territory of the Second Clinic
of Neurology with ICU at the University Hospital “St. Marina” — Varna 166 (3.1%)
thrombolyses from a total of 5353 patients with AIS were conducted, classified by
the etiopathogenic classification TOAST. The neurological status of each patient was
examined and estimated by NIHSS. Laboratory tests, a double CT scan of the brain

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 10, 2014, No. 1 23



C. AHgoHoBa u gp. VlHmpaBeHo3Ha mpom60Au3a Npu 0CMmbp UCXEMUYEH MO3bYEH UHCYAM

(after hospitalization and within 24 hours after the trombolysis) and Dupplex scanning
of the main brain vessels in the first 24 hours after the onset of symptoms were
performed. Evaluation of the functional status of the patients was performed twice
with modified Rankin Scale (mRS) — before hospital discharge and 3 months after
the incident.

Results: Among the thrombolysed patients with AIS thrombotic stroke has the
highest relative part — 43.3% (72/166), followed by cardioembolic — 33.7% (56/166),
cryptogenic — 12.8% (20/166) and lacunar — 10.8% (18/166) stroke. Summarized mean
time from the admission of the patients in ER to the start of thrombolysis (door-to-
needle time) is 75.5+28.3 min. The neurological deficit in admission, estimated with
NIHSS varied from 7 to 21 points, mean 13.3+£6.9, after hospital discharge the rates
were between 1 and 19 points, mean 6.12+5.1. The functional status of the survived
patients with thrombolysis, according to mRS (0-2) was registered in 27.6% (37/134)
and with mRS (3-5) were 73.8% (99/134) of the patients. On the 90-th day after the
stroke with mRS (0-2) i.e. functional independence or without significant neurological
deficit were 69.6% (85/122) of the patients, and with significant neurological deficit —
mRS (3-5) were 27.9% (34/122). Symptomatic intracerebral hemorrhage was observed
in 11 patients (6.6%) with thrombolysis. During the hospitalization 19.7% (32/166) of

the patients died.

Discussion: The study suggests relative low rate of treatment with thrombolysis in
patients with AIS and similar rate of complications, compared to other studies.

MosbuHO-CbaoBMTE 3ab6onsBaHMs ca rnooéa-
NeH MeguUMHCKM M couuaneH npoénem nopagu
BMCOKaTa 60/1eCTHOCT, CMbPHOCT U MHBaNMAHOCT,
kouto npuuunHasat. [lo paHHM Ha CeeToBHaTa
30paBHa oOpraHM3auus roguWHO OT  MO3bueH
WHCYNT 3a6onssar 15 MAH. Oywm no ceeTa, OT
KOWUTO 5 MIH. ymupaTr n 5 MfH. ocTtaear TpawnHo
VHBaNMAM3npaHu. VIcXeMmnyHNAT MO3bYeH NHCYNT
(MMW) e ueTBbpTaTa BOMELLA MPUUMHA 3a CMbPT
B8 CALL n BTOparta — B ABCTpanusi Crneg UCxemuy-
HaTa 60MecT Ha CbpLUETO C NPUGNU3NTENHA Yec-
ToTa 60 000 cnyyasa rognwHo [5, 15]. CMbpTHOCT-
Ta e no-sucoka B LleHTpanHa n stouHa Espona
B cpaBHeHue cbCc CesepHa, IOxHa n 3anagHa
Espona [20]. Npe3 nocnepgHute 2 roguHN BoAe-
LM MO CMBbPTHOCT B EBpoNna OT MO3bUYHO-CbO0OBU
3abonaBaHna ca bbnrapusa, PymbHus, Jatsusa u
MakenoHus.

Cnopen HauuoHanHus ueHTbp MO 3gpaBHa
nHpopmaumsa npesd 2009 r. OT MO3bYEH UHCYNT Y
Hac ca 3a6onenu 50 678 60nHKU, OT KOMTO 95.8%
(48 551) ca xocnutanusutaHu. [Npeo6napasart
cyyamTe Ha OCTbp MCXEMUYEH MO3bYEH WHCYNT
(OIMIN) — 85.6% (43 578) cnyuas, kato 51.2% ot
3a6onennTe ca »eHu [2, 23, 24].

Tpom6onusa (TJ1) upe3 usnonssaHe Ha rt-PA
€ YyTBbpAeHO AndepeHumpaHo papmakoTepanes-
TUYHO neyeHne Ha VIMW B octpata my dasa.
Peomua MynTUULEHTPOBM MeXOyHapoOHW Mpoyu-
BaHUs MoTBbp)KOaeaT TepanesTnyHaTa edukac-
HOCT 1 6e30MacTHOCT Ha MednkameHTa Actilyse®
B CpaBHeHve c nnaue6o npu nauveHtn ¢ OVIMU
[NINDS (1995r), ECASS LILII (1995, 1999, 2003),
ATLANTIS] n cpaBHUTENHO HUCKWS MPOLIEHT Ha
CUMMATOMATUYHN MHTPaKpaHuanHu KpbBOU3NMBU
[6, 11, 16, 21]. Ba3upainkn ce Ha pesynTaTute OT
Te3n npoyuysaHms no npenopbka Ha ANA (Amepu-

Cerebrovascular diseases are global medical
and social problem due to their high prevalence
(morbidity), mortality and disability. According to
the World Health Organization (WHO) every year
15 million people worldwide sicken from stroke, 5
mill. of them die and 5mill. stay with permanent
disability. Ischemic stroke is the fourth leading
cause for death in USA and second leading cause
in Australia after the ischemic heart disease, with
approximate rate of 60 000 cases per year [5,
15]. The mortality is higher in Central and Eastern
Europe comparing to Northern, Southern and
Western Europe [20]. For the last 2 years Bulgaria,
Romania, Latvia and Macedonia are leading on
mortality caused by cerebrovascular diseases.

According to the National Health Center
in 2009 in our country 50678 patients suffered
from stroke and 95.8% (48551) of them were
hospitalized. The cases with acute ischemic
stroke prevailed — 85.6% (43578) and 51.2% of
them were women [2, 23, 24].

Thrombolysis with rt-PA is now an approved
differentiated treatment for ischemic stroke in the
acute phase. Different multicentre international
studies have confirmed the therapeutic efficacy
and safety of alteplase (Actilyse®), comparing
to placebo and the relatively low percent of
symptomatic  intracerebral hemorrhage in
patients with AIS: NINDS (1995), ECASS (1995,
1999, 2003), ATLANTIS [6, 11, 16, 21]. Based on
these results and with recommendation of ANA
(American Heart Association), ASO (American
Stroke Organization) and ESO (European Stroke
Organization), in 2010 the time for applying the
thrombolytic agent was extended from 3 to 4.5
hours. In Bulgaria the first thrombolysis with rt-PA
was conducted in 2005 in Plovdiv [2, 23, 24].

24 HEBPOCOHOJTIOIA N1 MO3bYHA XEMOONHAMWKA, Tom 10, 2014, 6p. 1



S. Andonova at al. Intravenous Thrombolysis of Acute Ischemic Stroke

Ta6nuua 1. Xapaktepuctuka Ha 605HUTe, nekysaHu ¢ TJ1.
Table 1. Characteristics of patients, treated with thrombolysis.

lopuHa/ BonHun ¢ UM/ ™/ CpepHa Bb3pact/ Mbxe/XKeHn
Year Patients with ICI TL Mean Age Men/Women
n n (%) (rop/years) n
2009 1147 16 (1.4%) 54 (34-75) 1/5
2010 1123 27 (2.4%) 60 (32-73) 19/ 8
2011 1105 28 (2.5%) 63 (45-75) 18 /10
2012 1019 46 (4.5%) 68 (43-89) 24 / 22
2013 959 49 (5.1%) 72 (35-85) 20 / 29

KaHCKa acoumaums no CbpAevHu 3abonsisaHus),
ASO (AmepukaHcka acouuauusi Mo WHCYNTH) U
ESO (EBponencka acoumaumst No UHCYNTK), Npes
2010 roguHa BpemeTo 3a WHTPaBEHO3HO MpPWo-
YKEHNe Ha TPOMBOUTUKA € YAb/HKEHO OT 3 Ha 4,5
vaca. B bvnrapusa nopeata TJ1 ¢ rt-PA e nposege-
Ha npe3 2005 roguHa B rpapg Nnosams [2, 23, 24].

Llen Ha HacTosLOTO Npoy4yBaHe € Aa ce 06-
o6WM © aHanu3mpa COGCTBEHWS NeT-roauLleH
OonuT OT NpunaraHeTo Ha UHTpaBeHo3Ha TJ1 ¢ an-
Ttennase (Actilyse®) npu OVIMW.

KOHTUHreHT n metogn

MbpBata mHTpaseHo3Ha TJ1 B YHuBepcuTeT-
ckata 6onHMua 3a akTuBHO neveHve (YMBAI)
»,CB. MapuHa“ — BapHa e npoBegeHa npes anpwun
2007 r. 3a nepuoga 2007-2009 r. ca xocnutanu-
3npaHn 2935 naumeHtn ¢ OVIMW n ca nposege-
H1 20 UHTpaBeHO3HN Tpomeonusn (0.7%), KoMTo
ca aHanM3upaHu B MbpPBO HAy4yHO CbOGLIEHUE
npe3 2010 r. [2]. HacTosWOTO NpoyyBaHe 06XxBa-
wa 5-roguweH nepuog ot 2009 po 2013 roguHa,
3a KOMTO BbB BTOpa HeBponornyHa KavHuMKa c
oTOeneHve 3a MHTEH3UBHO NeYeHne Ha HeBPOso-
rmyHnTe 3a6onasaHus (OUJTHB) ca xocnutanu-
3npaHn 5353 naumeHtn ¢ OVIMW n panunsupanu
166 (15.9%) TpomGonu3un (Taénuua 1).

Cnopep eTnonaToreHeTMyHaTa knacubukaums
TOAST 6onHute, nekysanu ¢ TJ1, ce knacuduuun-
pat kaTo: 43.3% (72/166) — TpOM6OTMUHU, 33.7%
— KapamoembonuyHu (56/166), 12.8% (20/166)
— KpunTtoreHHn n 10.8% (18/166) — nakyHapHwW.
TexHuTe puckoBu dakTopy ca npencTtaBeHn Ha
Taénuua 2.

Bopewm puckoBu daktopu ca apTtepuasnHa-
Ta XUNEpPTOHUS, TIOTIOHOMYLIEHE, NPEACbPOHOTO
mbxgeHe n UBC. MauneHTuTe cbC CbueTaHn aBa
N TpU pUCKOBM dakTopu cbcTaBnseat 71% ot
BCUYKUN GOJTHN.

Te>xecTTa Ha HeBponornyHUa aeduunt e oue-
HsaBaHa no ckanata NIHSS. N3cnepsaHn ca na-
60paTopHK nokasartenu, npunaraHa e AByKpaTHO
HaTMBHa KomMmMoTbpHa Tomorpadus (KT) Ha rnas-

The aim of this study is to summarize and
analyze our own five-year experience results of
applying intravenous thrombolysis with Actilyse®
for treatment of AlS.

Materials and Methods

The first intravenous thrombolysis in the University
Hospital “St. Marina” — Varna was conducted
in April 2007. From 2007 to 2009 2935 patients
with AIS were hospitalized and 20 intravenous
thrombolyses (0.7%) were conducted, analyzed
in our first scientific report in 2010 [2]. The current
investigation covers a five-year period from 2009
to 2013. For this period in the Second Clinic of
Neurology with ICU 5353 patients with AIS were
hospitalized and 166 (15.9%) thrombolyses were
conducted (table 1).

According to the ethiopathogenic classification
TOAST, patients treated with thrombolysis are
classified as: 43.3% (72/166) — with thrombotic

Tabnuua 2. Pricko npodun Ha 6onHute ¢ TIT (n=166).
Table 2. Risk Profile of the Patients with TL (n=1686).

Puckos ¢dakrop/ 6pon

Risk Factor n %
XuneptoHus/Hypertension 155 93.4
3axapeH anabeT/Diabetes Mellitus 30 18.7
NBC/Ischemic Heart Disease 52 31.3
Oucnunmnpemuns/Dislipidemia 51 30.7
3aTtnbeTaBaHe/Obesitas 44 26.5
TioTioHoNyLweHe/Smoking 66 39.7
XAHK/Chronic Arterial Insufficiency 1 0.6

MpencbpaHo MbxaeHe/Atrial fibrillation 53 31.9
CwuetaHn PO/Combined RF:

1 PO/1 RF 21 12.6
2 PO/2 RF 52 31.4
3 PO/3 RF 67 40.4
4 PO/4 RF 26 15.6
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HMA MO3bK (Mpu Xocnutanusauusita n Ha 24-9
yac cnen TJ1) 1 gynnekc-CKeHMpaHe Ha maruc-
TpanHUTEe MO3bYHU apTepun B MbpBUTE 24 yaca
OT Hauyanoto Ha uHumaeHta. OyHKUMOHANHUAT
CTaTyC Ha nauuMeHTUTe e OoueHaBaH ABYKPaTHO
no moanduumpaHata ckana Ha PaHknH (mRS) -
npu gexocnurannsauusata u Ha TpeTus meceL, ot
VMHUMOEeHTa.

Pesyntatn

CpepHoTto Bpeme (CB) ot Hauanoto Ha Knu-
HUYHMTE CUMMOTOMM [O XOocnuTanu3auusata B
CMeLWHO OTAENeHne, HayanoTo Ha MHTPaBHO3HO-
To npunoxeHue Ha CIO Actilyse®, n3sbpLuBa-
HeTo Ha KT u nonyyaBaHe Ha nabopaTtopHuTe
pesyntati ca OoTpaseHu B Tabnuua 3.

CpenHOTO BpeMe OT MOCTbMBaHe Ha nauuneH-
TuTe B CINO pgo 3anouBaHe Ha TJ1 (door-to-needle
time) e 75.5+28.3 min. CpegHOTO Bpeme OT Haua-
NIOTO Ha CUMMATOMUTE OO 3arnoyBaHe Ha fieyeHne
e 151.4 min. EpHa ot npununHuTe 3a yobmKasaHe
Ha CPedHOTO BPEME OT HayanoTo Ha CUMMATOMUTE
OO 3anoyBaHe Ha NeyeHneTo npes nocnegHute 2
roovHy € yab/hKaBaHeTO Ha BPEMEBMS MPO30peL,
B npoTtokona 3a TJ1 npe3 2012 r. oT 3 Ha 4.5 yaca
OT Hauyanoto Ha ONMW.

HesponornuHuatr pgebuumt e oueHsiBaH no
NIHSS-ckanata npu NOCTbMBaAHETO W W3MUCBa-
HETO Ha nmauueHTa, a GyHKUMOHAHWAT CTaTyC Ha
npexxmeBennte — no ckanata Ha PaHkuH (MRS)
npu gexocnuranu3aumsara n Ha 3-us mecewl, cnes
Hes. Pesyntatute ca 0606weHn Ha Taénuua 4.

Mpn nocTbnBaHETO HEBPONOrUYHUAT pOedu-
umt no ckanara NIHSS e cpegHo 13.3+6.9 TOuU-
kn. MNpu nsnnceaHeto NIHSS 3a cvwms nepuopg
e cpegHo 6.12+5.1 T. [logo6bpeHue ¢ nosevye OT

stroke, 33.7% (56/166) — cardioembolic stroke,
12.8% (20/166) — cryptogenic and 10.8% (18/166)-
lacunar stroke. Their risk factors are presented in
table 2.

The leading risk factors are arterial hyper-
tension, smoking, atrial fibrillation and ischemic
heart disease. The patients with combined two
and three risk factors constitute 71% of all pa-
tients.

The severity of the neurological deficit in each
patient is estimated with NIHSS. Laboratory tests,
a double CT scan of the brain (after hospitalization
and within 24 hours after the thrombolysis) and
Dupplex scanning of the brain vessels in the
first 24 hours after the onset of the symptoms
are performed. The evaluation of the patients’
functional status is twice performed with modified
Rankin Scale (mRS) - after hospital discharge
and 3 months after the incident.

Results

The average time from the beginning of symptoms
to the hospitalization in the emergency room (ER),
the beginning of treatment with Actilyse®, CT
performance and the receiving of the laboratory
results are shown on table 3.

The mean time from the admission of the
patients in ER to the beginning of thrombolysis
(door-to-needle time) is 75.2+28.3 min. The mean
time from the onset of the symptoms to the start
of the treatment is 151.4 min. One of the reasons
for this prolonged mean time in the last 2 years is
the prolonged time window for thrombolysis in the
protocol — from 3 to 4.5 hours from the AIS oncet.

The neurological deficit is established with
NIHSS right after admission and before hospital

Ta6nuua 3. BpemeBun nokasartenu no ctaHoapTHWUTE npouenypu 3a TJ1.

Table 3. Time Indicators by Standard TL Procedures.

CpepHo Bpeme / ananasoH
Mean time/ Range

Mokasarenm / Indicators (min)

2009 2010 2011 2012 2013
Hauano Ha VIMA — noctbneaHe B CMNO/ 62.8+14.3 655%£13.9* 71.4+16.7* 92.4+19.4*** 84.4+17.9**
Onset of symptoms — Hospitalization (25-120) (80-120) (0-135) (0-200) (25-185)
Moctbneane B CMNO - TN / 571+93 725+11.6* 66.7t15.6** 84.0+11.9 95.7+12.1**
Door-to-needle time (25-115) (40-120) (40-114) (42-165) (45-185)
MoctbneaHe B CMNO - KT / 25.6+7.2 28.5+8.6 28.0+8.1
Door to CT (5-48) (3-78) (5-90)
MocTtbnBaHe B CIO — na6opatopHu pesyntatu/ 48.8+5.9 57.5+7.9 51.7+8.3
Door-to-labor results (10-103) (25-115) (14-134)
Hauvano Ha wHcynta — TJ1 119.9+£11.9 1425+£13.1* 138.1+16.1** 176.4+£16.4*** 180.1+£15.8**
Onset of symptoms - TL (50-235) (70-240) (40-249) (42-365) (70-370)

*0<0.05 — 3Ha4uma pasauka cnpsamo 2009 e./significant difference compared to 2009, **p<0.05 — 3Ha4yumMa pasAuka cnpsmo
2009 u 2010 e./significant difference compared to 2009 and 2010, ***p<0.05 — 3Ha4yuma pasauka cnpsamo 2013 e./significant

difference compared to 2013.
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10 Toukum mmat 31 naumeHtn (23.1%) OT BCUU-
Kn uanucaHu, a gedbuumnt no-manbK UM pasBeH
Ha 4 Toukm no NIHSS - 62 nauueHTn (46,2 %).
YcTaHoBSIBa Ce MOAOXKMTENHA KOpenauns Mexay
BpPeMEeTO OT Hauyanoto Ha TJ1 n Toukute no NIHSS
(r=+0.53, p<0.01). KoepuumneHTbT Ha OeTepmu-
Hauma nokasea, ye 63.2% OT peructpupaHuiTe
nogobpeHnss ca CBbp3aHu C MO-pPaHHOTO Bpeme
Ha MoCTbMBaHe.

Mpu unsnnceaHe MRS (0-2) e perucTpupaH
npu 27.6% (37/134), a mRS (3-5) — npu 73.8%
(99/134) ot npexunsenute 60nHU. Ha 90-9 peH
cnen nHeynta ¢ mRS (0-2) 1 PyHKUMOHANHO He-
3aBMCUMKN NN 6e3 3HauMM HEeBPOJSIOrMYeH fe-
dnumnT ca 69.6% (85/122) 60nHN, a CbC 3HAUUM
HeBponornyeH peduunt — mRS (3-5) ca 27.9%
(34/122) ot naumeHtuTe. KopenaumoHHUTE Koe-
dunumeHTn mexpgy cTeneHta Ha QyHKUMOHanHa-
Ta HEe3aBUCMMOCT Ha MauMeHTUTe N BPEMETO, 3a
KOeTO Te ca npocfeneHn (Npu n3nuceBaHe M Ha
90-9 OeH), coyaT HanMuMeTo Ha 3HauyMma OTpu-
uarenHa kopenaums mMexgy OBETe BapuabusiHu,
kakTo 3a mRS (0-2), (r=-0.56, p<0.05), Taka 1 3a
mRS (3-5), (r=-0.43, p<0.05).

C HopmaneH KT Ha rmaBeH MO3bK Mpu XOC-
nutanm3dauuata ca 31.3% OT 60HMTE, a Tesun C
paHHu 6ene3n Ha octbp MW nnn Beue odopme-
Ha 30Ha ca 68.6% (Tabnuua 5). ToBa 6u mMorno ga
ce 06sICHM C dakTa, Yye nNpe3 NOCNEemHUTE TOANHN
€ yBEe/MYEHO BPEMETO OT MosiBa Ha CUMMATOMUTE
po noctbnBaHe B CIO, u cbOTBETHO — OO W3-
BbpwBaHe Ha KT npegn Hayanoto Ha TJ1 (tabnuua
3 n 5). lNopagn yobmkaBaHe Ha TepaneBTUYHUSA
nposopel, oT 3 Ha 4.5 uyaca, ce Ha6nwogaea 1
yBeMuyaBaHe Ha nauvMeHTuTe C paHHu 6enesm Ha
OVIMN unn ¢ Beue opopmeHa MCXEMUYHA 30Ha,
HO He no-ronsma ot 1/3 OT Mo3byHaTa xemucde-
pa (r=+0.32; p<0.01). KoHTponHusat KT Ha 24-9
yac cnep npoBefeHaTa TpoOMGoM3a nokassa npu
84.9% OT NauneHTuTe opopmMeHa NCXeMUYHA 30Ha.

Cpen 6onHute ¢ TJ1 3a uscneaeaHuns 5-rogu-
WeH Mnepuog CUMMTOMATUYHN UHTpalepeépanHu
xematomu ca nonyuunu 11 nauveHtn (6,6%) OT
BCUYKM 6GonHM ¢ TJ1. TounHann no Bpeme Ha
xocnuTtanu3aumsta ca 19.27% (32/166) naumneH-
TW, KaTo UHTpaLepebpanHuUsT KpbBOU3NUB € 61N
npuunHa 3a CMbpT Npu 8 oT Tax. B octaHanuTe

discharge, and the functional status of the
survivors — with modified Rankin Scale (mRS) -
before hospital discharge and 3 months after the
incident. The results are summarized on table 4.

In admission the neurological deficit with
NIHSS is 13.3£6.9 points. In discharge NIHSS
for the same period is 6.12+7.1. Improvement
with more than 10 points is seen in 31 patients
(23.1% from all discharged patients) and with
deficit lower or even to 4 points are 62 patients
(46.2%). A positive correlation between the start
time of thrombolysis and NIHSS points (r=+0.53,
p<0.01) is established. Factors of determination
show that 63.2% of registered improvements are
connected to the time of admission.

Before hospital discharge mRS (0-2) is
registered in 27.6% patients (37/134) and
mRS (3-5) — in 73.8% (99/134) of the survived
patients. On the 90th day after the stroke onset
with mRS (0-2) i.e. functional independent or
without significant neurological deficit are 69.6%
(85/122) patients and with significant neurological
deficit — mRS (3-5) are 27.9% (34/122). There
is a significant negative correlation between
the level of functional independence of the
patients and the follow-up time (in discharge
and after 90 days), for both mRS (0-2), (r=-0.56,
p<0.05) and mRS (3-5), (r=-0.43, p<0.05). With
normal brain CT in hospitalization are 31.3% of
the patients and those with early signs of AIS
or already formed ischemic region are 68.8%
(table 5). This can be explained with the fact
that during the last few years the time from the
symptoms' onset to the arrival in the hospital
and respectively to the CT performance has
been increased (table 3 and 5). The prolonged
therapeutic time from 3 to 4.5 hours allows to
detect an increasing number of patients with
early signs of AIS or already formed ischemic
region, not larger than 1/3 of the cerebral
hemisphere (r=+0.32; p<0.01). According to
the protocol control CT is conducted on the
241 hour after the thrombolysis. In 84.9% of the
patients an ischemic zone is observed.

Symptomatic intracerebral haematomas are
observed in 11 (6.6%) of all thrombolysed patients
for the described five-year period During hospita-

Ta6nuua 4. HesponornyeH aeouumt no NIHSS-ckanata npu xocnutanusaums 1 Npu gexocnuranm3aums.
Table 4. Neurological Deficit estimated by NIHSS Scale at Admittion and Hospital Discharge.

NIHSS

Toukn/points n 2009 2010 2011 2012 2013
npw noctbneaxe/Admittion 166 1250512.1 11r.19=J_r22.7 13r;5=J_r2§.3 13565;1 1565:_‘-13.9
npwu n3nucsaHe/Hospital Discharge 134 5h7=i145;7 6#39?1'7 5r3=i;25 6h7=J£3,5f3 8h7=J_r:?é7
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cnyyan npuymHata € nmnca Ha pekaHanmsauud,
pa3suTne Ha malimrHeH Mmo3byeH OTOK W rnocsiea-
BaLlo uepe6par|Ho BKNMHABaHe, MO3b4yHOCHOOBA
naTtonorna n Texxka KOMOp6I/ID,HOCT, fgosenia go
nieTanHuna n3xogn.

O6cbXxapaHe

HacTtoswoTo npoyyBaHe NOTBbp)XOaBa [oO-
6pusi TepaneBTUYeH edeKkT Ha JIEYEHNETO C WH-
TpaBHO3HaTa Tpoméonuaa c r-PA, npunoxxeHa go
4.5 yaca ot Hauyanoto Ha OVIMI. KakTto nokassat
OPYr Npoy4YBaHusi, TS NOJO6PSiIBA PaHHUSA N KbC-
HUS GYHKUMOHANEH U3xon OT MHCYNTa, MMa Jo6bp
npodun Ha 6e30MacHOCT U HUCKO HMBO Ha XEMO-
parnyHu ycrnoXxxHeHus [26].

MexxoyHapoaHu NpoyyBaHns NokasBear, ve pe-
OMua OBGEKTUBHM GaKTOpU orpaHuyaBaTt npunoxe-
Hueto Ha TJ1 npu OVIMW [7, 8] — cpen Tax Kpat-
KWSIT TepaneBTUYEH BPEMEBU MPO30pPEL, I MHOXE-
CTBOTO AOMbAHUTENHN KOHTPaUHAMKAUMWA WUrpasT
kntoyoBa ponsa [25]. MNMpoyusaHeTo Ha Eissa u Cb-
aBT. [7] npu 2165 NaumMeHTX nokasea, 4Ye nopagm
KOHTpanHaMKaumm ca 6unm usknouveHn 13% ot
KaHgnpatute 3a TJ1, a cnopepn Barber u cbaBT. [4]
— 6poaT um goctura oo 31%. Heszasucumo ot TJ1
nevyeHve obavye egHa TpeTa OT 60MHUTE ca ocTa-
Hanmn GYHKUMOHANHO 3aBUCMMUN MW Ca NoYMHaNm
[8], koeTo onpepens HUCKUA NpoueHT Ha TJ1 gopu
Cpea XOCnuUTanM3npaHn 60/1HN B pamMK1Te Ha Bpe-
MEBMS TepaneBTUUYEH NpPo3opeL, [25] — NPOLEHTLT
M Bapupa oT 1 go 10 B pasnnuHute gbp>kasu (B
AscTpanus e okono 3%, B CALL, — okono 2%, B A-
cTpus — 12.8%) [9]. B HAKou cTpaHn TOBa neveHne
BCE OLle He ce npunara — Hanpumep B [py3us.

Hawwute pesyntatm nokassat, Ye OT BCUYKU
naumeHTn ¢ octep VMW, xocnntanuanpaHu npes
nepuoga 2009-2013 r. BbB BTOpa HeBponoruyHa
knuHuka Ha YMBAJT ,,Cs. MapuHa”, TJ1 ¢ Actilyse®
ca nonyuunun camo 3.1%. lNMauneHtuTe, nogxoaawm
3a neveHve c Actilyse, He mpucTurat HaBpeme B

lization 19.27% (32/166) of the patients died, as
the intracerebral hemorrhage was cause for death
in 8 of them. In the other cases the reason is lack
of recanalization, malignant brain edema, fallowed
by herniation, cerebrovascular pathology and se-
vere comorbidity, leading to death.

Discussion

Our current study confirms the good therapeutic
effect of intravenous thrombolysis with r-PA,
applied up to 4.5 hours from the onset of AIS. As
shown in other studies this treatment improves
early and late functional outcome after stroke,
has a good safety profile and low level of
hemorrhagic complications [26].

International  studies  demonstrate  that
several objective factors limit the application of
thrombolysis in AIS [7, 8], among them short
therapeutic time window and many additional
contraindications have a key role [25]. In Eissa
et al. study [7] including 2165 patients, 13% were
excluded due to contraindications, and in Barber
et al. study [4] — the number of excluded achieved
31%. Regardless of thrombolytic therapy one
third of the patients remain functional dependent
or die [8]. which indicates the low percentage
of thrombolysis even in hospitalized patients
[25] - the percentage varies from 1 to 10 in
different countries (in Australia is around 3%,
in USA - around 2%, in Austria — 12.8%) [9]. In
some countries this kind of treatment is not even
applied — for example in Georgia.

Our results demonstrate that from all patients
with AIS, hospitalized between 2009 and 2013
in Second Clinic of Neurology with ICU at
the University Hospital “St. Marina” - Varna,
thrombolysis with Actilyse® received only 3.1%.
Patients suitable for treatment with Actilyse don't
arrive in time in the hospital’'s ER. The trend
for small increase of i.v. thrombolysis between

Ta6nuua 5. Pesyntatn ot KT Ha rnasa npu xocnutanusaumsta u Ha 24-tua vac cneg TJ1.

Table 5.

Results from CT Scan of the Brain by Hospitalization and 24 Hours after TL.

Pesyntatn ot KT Ha rnaBa/ Results from CT Scan of the Brain n %

KT npu nocmbnBare/ by Hospitalization

HopwmaneH / Normal 52 114
PaHHn 6eneaun unn ncxemmyHa 3oHa / Early Signs or Ischemic Zone 31.3 68.6
KT Ha 24-mus yac caeg TJ1 / within 24 hours after the TL

HopwmaneH / Normal 14 8.5
VMicxemuuHa 30Ha / Ischemic Region 141 84.9
KpbBousnue / Intracerebral Hemorrhage 11 6.6
Ympenu / Died 32 19.27
XvpypruuHa nHtepseHums / Surgical Intervention 1 0.6
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CrIMO Ha 6onHuuata. TeHaeHUMsITa 3a crnabo Hapa-
cTBaHe Ha uHTpaseHo3Hata TJ1 npe3 2009-2013 r.
Ce CBbp3Ba CbC CbBMECTHUTE YCWUINS HA EKunu-
Te Ha 6bp3a MeaMUMHCKa MOMOL, U Cb3AadeHus
WHTEPAMCLUMMNIIHAPEH anropuTbM Ha MoBedeHne
C 24-yacoBa 06€3MeYeHOCT C NabopaTopHU 1 He-
BpOV306passaBally n3crneaBaHus.

MpoyuBaHeto SITS - VISTA npm 30 000 na-
LUMEeHTN ycTaHoBsiBa, Ye nekysaHute c TJ1 nmar
Nno-4o6pu KNMHWUYHK Pe3ynTatn He3aBUCUMO OT
TAXHaTa Bb3pacT [28]. YcTaHOBSIBa ce, ye 6naro-
NPUATHUST U3X0[, OLEHSIBAH CbC ckanarta Ha Pan-
KWH Ha 3-9 mMeceL, OT JIEYEHNETO, € NO-J06bP Mpu
no-paHHo 3anoyBaHe Ha TJ1 1 no-nek HeBponoru-
yeH geduuut, oueHseaH ¢ NIHSS ckanata. lNMpo-
yuBaHusita ECASS, NINDS, ATLANTIS n EPITHET
nokaseart, Ye HaMa nos3a OT NpuaoXeHve Ha r-PA
cneq 270 min, T Kato PUCKOBETE MoraTt da Hag-
BuwWaT nonsara [6, 11, 16, 21].

HawwuTte pesyntati nokasear, Ye B CpaBHEHME
c 2009 roguHa cpepHOTO BpemMe OT Havano Ha
cumnTomute go noctbneaHe B CMNO un 3anousaHe
Ha TJ1 HapacTBart, KOeTO e pe3ynTar OT pas3Luu-
psiBaHe Ha TepaneBTMYHMS MPO30peL. 3a Mpuno-
»xeHne Ha TJ1 go 4.5 yaca. Bbnpeku yobmxasa-
HETO Ha TepaneBTUYHWUS MPO30peL, MPOLEHTLT
Ha WHTpakpaHuWanHu Xemoparmum He e HapacHan
— 6.6%. TakbB MPOLEHT Cbo6LIABaT N MOBEYETO
CBETOBHW LIEHTPOBE, B KOUTO CE NMpPOBEeXda TPOM-
605113a. ToBa ce OTHacs 1 3a NPOLEHTa Ha CMbPT-
HUTE crnyyan crnep IeYeHNETO.

CpenHoTO BpemMe OT Havasno Ha CUMMATOMUTE
0O 3anouyBaHe Ha neuyeHneTo € 151.4 muH. NIHSS
npu noctbrneaHe e cpegHo 13.3 Toukn, a npu ns-
nuceaHe 5.9 TOUKW, T.e. MMamMe HamalnieHne CbC
cpenHo 7.4 Toukn. CpaBHeHue mexpgy pesynra-
TUTE B HAWWS LEHTbP, C Te3n OT Opyr npoyuysa-
Hus 3a TJ1 npn 6onHn ¢ OVMIMU ca nokazaHu Ha
Tabnuua 6.

B cpaBHeHne C MexgyHapogoHUTe npoyuY-
BaHWs, HaWeTo Wu3crnenBaHe MokasBa CXOOHU
pesyntatym 3a CpegHOTO BPEME OT Havano Ha
cumnToMmnTe OO 3arnoysaHe Ha TJ1, cxopgHa Te-
)KECT Ha MHCyNTa, oueHsBaH cbe ckanata NIHSS

2009 and 2013 is a result of the joint efforts
of the different emergency teams and created
interdisciplinary algorithm of conduct with 24-hour
secured laboratory and neuroimaging tests.

The SITS - VISTA study with 30,000 patients
determines that treated with thrombolysis patients
have better clinical outcome regardless of their
age [28]. It is established that a favorable outcome,
evaluated by mRS 3 months after the treatment,
is more probable after early thrombolytic onset
and in lighter neurological deficit estimated
with NIHSS. The ECASS, NINDS, ATLANTIS and
EPITHET studies demonstrate that there is no
benefit from applying the rt-PA after 270 min., as
the risks can surpass the benefit [6, 11, 16, 21].

Our results show, that in comparison to 2009 the
mean time from the symptoms’ onset to the arrival
in ER and starting the thrombolysis have increased
as result of prolonged therapeutic window to up
to 4.5 hours. Despite of prolonged time window
the percentage of intracranial hemorrhages has
not increased — 6.6%. The same percentage is
reported from the most world centers conducting
thrombolysis. The same applies for mortality rate
percentage after thrombolysis.

The mean time from the symptoms' onset
to the treatment beginning is 151.4 min. The
mean NIHSS in admission is 13.3 points and in
discharge — 5.9 points, which means that we have
a decrease of 7.4 points. Comparison between
our results and the results from other centers is
shown on table 6.

In comparison to international studies, our
investigation shows similar results for mean time
from the symptoms' onset to the start of the
thrombolysis, similar severity of stroke, estimated
with NIHSS and lower mean age of thrombolysed
patients, which can be the reason for the lower
mortality rate in our contingent. The frequency
of the intracranial hemorrhages is in the same
range as in literature's data.

The significance of early CT signs in AIS is
contradictory regarding the risk of intracranial
hemorrhages [1, 27, 28]. In our study 68.6% of

Ta6nuua 6. CpaBHUTENEH aHaNM3 Ha pe3ynTaTuTe OT COGCTBEHUTE M Opyru npoyyBaHus ¢ TJ1.
Table 6. Analysis of own results and results of some thrombolytic studies.

Bpoi CpenHa CpepHo Bpe- WHTpauepe- CmbpTHOCT
MpoyuBaHe nauneHTun/ Bb3pact/ me no T/ 6parnHa xe- - 90 peH/
NIHSS Mean Time moparus/

Study Number of Mean toTL Died in
Patients Age (min) ICH 90t day
STARS [1] 389 69 13 2h 44 min 3.3% 13.0%
CASES [27] 1135 73 14 2h 35 min 4,6% 22.3%
SITS-MOST [28, 29] 6483 68 12 2h 20 min 7.3% 11.3%
YMBAN ,Cs. MapuHa” 166 63 13 2h 52 min 6.6% 8.9%
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1 no-mnaga cpegHa Bb3pacT Ha Tpoméonusnpa-
HUTE NauMeHTU, KOSTO € Bb3MOXXHAa MpuynHa 3a
No-HNUCKata CMbPTHOCT Cflied Hawms KOHTUHIEHT.
YecToTata Ha CUMNTOMaTUYHWUTE UHTPaKpaHuarn-
HN KPbBOWU3MMBWM CXOOHa C UUTUPAHWUTE B NuTe-
partypara gaHHu.

3HaueHueTo Ha paHuTe KT 6enesun npu OVIMIA
ca MNpOTMBOPEYMBM MO OTHOLUEHME Ha puUCKa OT
MHTpauepebpanHn xemoparun [1, 27, 28]. lpwn
HaleTo npoyyBaHe paHu 6enesn 3a ncxemus ca
umanu 68.6% OT GOMHWTE, KOETO KOHTpacTupa C
penatvBHO HWUCKWTE MPOLEHTN Ha CMbPTHOCT U
XemMoparnyHy KOMMInKaLmu.

EBponenckata acoumaumss N0 WHCYATU
(ESO) npenopbuBa HenmpekbCcHaT KOHTPON Hapd
pyTMHHaTa ynotpeb6a Ha TPOMGOUTUYHO eye-
Hue npu OVIMW. Tpumep 3a TOoBa € perucTbpbT
International Stroke Thrombolysis Register (SITS),
Cb3[afeH 3a KOHTPON Ha 6e3onacHocTTa u edu-
KaCHOCTTa Ha pyTuHHaTa TepaneBTuYHa ynotpebda
Ha rt-PA npu octbp ncxemmueH nHeynt. Ot 2011 .
YHyBepcuTeTCcKara 60MHULa 3a aKTUBHO feyeHne
"Ceeta MapuHa' e peructpupaHa Kato LEeHTbp B
pernctbpa SITS, B konto Kbm 2014 r. yyacTeart
1134 ueHtbpa. OT Kpas Ha 2013 r. ca BKIOYEHN
oule neT ueHTbpa OT bbarapus, kouto npeacTou
ja 6bgat aHanuanpaHu. LleHtTspbT BbB BapHa e
cpen nmbpeute B EBpona no 6pon Ha 3-MeceuyHo
npocnegeHy naumentn cneg OUMW.

B 3aknioueHve, n3cnegsaHeTo nokassa pena-
TUBHO HICKA YeCcToTa Ha feYeHne C UHTPaBeHO3Ha
TN npn OVIMW n cxopgHa YecToTa Ha YCNOXXHEHU-
ATa CNpAMO ApYr MeXZyHapoOHW MNpoyyBaHus.
HesaBucumo OT nonoxutenHata TeHOeHums 3a
passutue Ha TJ1 B HaWuWs LEHTbP, HEO6XooumMn ca
KOMMMEKCHN yCunnsa 3a obyyeHre Ha HaceneHue-
TO, NMOJOGPsIBaHE Ha paboTtara M KOOpPAMHUPaHe
Ha eKVnnTe, aHraXkupaHu C auarHocTukara u ne-
yeHveto Ha OVIMI.
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D,eKOMﬂpeCI/IBHa KpaHNeKTomMmnsa
npm oCTbp NCXeMMnYeH NHCYNT — KIMNNHN4YeH cnyqaﬁl

C. AHgoHoBa', I1. KupunaoBa', E. KaneBcka', M. lMemkoBa’,
LIB. LiBemkoB', M. HoBakoBa? T. [eopaueB?

'Bmopa kAuHuka no HeBponoeusi ¢ OUJIHB,
2[lenmbp no obpasHa guaeHocmuka, YMBAI ,,CB. MapuHa“ — BapHa

Kniouosu aymn:
eKoMnpecrBHa
KpaHNEeKTOMU S,
NCXeMU4YeH NHCYNT
Tpom6onm3sa c rt-PA.

Llea: Oa ce o6cbaaT TepaneBTUYHNUTE Bb3MOXHOCTU 3a JfleuyeHue Ha MasurHeH
MHPapKT Mpu ocTpa OKnysus Ha M, cermeHTa Ha cpegHa MO3buHa apTepus.

KoHmuHeeHm u memogu: MpeactaBeH e 35-roauweH naunMeHT ¢ BHe3arnHO HacCTb-
nuna NeBOCTPaHHA LeHTpanHa XeMunierus, npu KOUTO e MpoBedeHa VHTpaBeHO3Ha

Pe3yAmamu: I'IopaJ:uA npoasn Ha 06LLOMO3bYHA CUMMTOMATHKA, nepcucTtnpaHe Ha

TEXbK ABUraTeneH gepuumT B MbpBuTe 24 yaca OT fevyeHne ¢ Tpom6onusa u MPT
JaHHN 3a OOGLWMPEH MO3bYyeH OTOK, MPU naumMeHTa € NpoBedeHa [OEeKOMMpecuBHa
KpaHuekTomus. MocTonepaTnBHO ce HabGMofaBa Mb/IHO 06paTHO pasBUTME Ha OBLLO-
MO3byHaTa CUMMNTOMATUKA WU YaCTMYEH PErpec Ha OTHWLLHWTE HEBPOSOrMYHM MPOSBU.

O6cbxxgaHe: TpencTaBaHUAT KIUHWYEH Cryyanl Mopkpens HeobxogMmocTTa OT
NpoBeXxaaHe Ha OEKOMMpPECUBHA KPaHWEKTOMUS MPU 6OSIHW C UCXEMUYEH MO3bUeH
WHCYNT 1 OGLUMPEH MO3bYEH OTOK crep Tpomb6onuaa. iHankauunte 3a NnpoBeXxaaHeTo
Ha Tasy »MBoTocnacsBalia npouegypa ca 06eKT Ha AMCKYCuS.

Decompressive Craniectomy

in Ischemic Stroke — a Case Report

S. Andonova’, P. Kirilova', E. Kalevska', M. Petkova’,
Ts. Tsvetkov', M. Novakova? T. Georgiev?

'Second Neurology Clinic, University Hospital “St. Marina” — Varna,
2Center of Diagnostic Imaging, University Hospital “St. Marina” — Varna

Kniouosu aymn:
decompressive
craniectomy,
stroke

Pa3ButneTto Ha mManurHeH Mo3bueH UHOapKT

Objective: To discuss the therapeutic possibilities for treatment of malignant
infarction after occlusion of M, portion of the Middle Cerebral Artery (MCA).

Material and methods: The study presents in a 35-year-old patient with acute
ischemic stroke and acute left sided hemiparesis. Intravenous rt-PA thrombolysis by
protocol is performed.

Results: A decompressive craniectomy is performed because of loss of conscious-
ness, persisting severe motor deficit in the first 24 hours after the thrombolysis and
MRI evidence of extensive brain edema. Postoperatively a complete restoration of
consciousness and partial regression of focal neurological signs are observed.

Discussion: The presentation of this clinical case supports the necessity of
decompressive craniectomy in patients with acute ischemic stroke and massive brain
edema after thrombolysis. The indications for this potential life-saving procedure are
still debated.

Development of malignant cerebral infarction
in distal portion of the internal carotid artery or

npu Tpom60o3a Ha AuCTanHaTa yacT Ha BbTpeLl-
HaTa CbHHa apTepus UM NpoKcumanHaTa uvacT
Ha CpefHa MO3buyHa apTepus € TepaneBTUYHO
NPeau3BUKaTENCTBO, Tbil KaTo MacuBHaTa Mo-
3bYHa UCXEMUS OrpaHnuyaBa edeKTVBHOCTTa Ha
MeOvkameHTo3HaTa Tepanus. [Mpu cnydam cbe

proximal middle cerebral artery thrombosis is a
therapeutic challenge as the massive cerebral
ischemia limits the effectiveness of medication
therapy. In cases of supratentorial infarctions
resulting in death, the autopsy shows severe
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cynpateHTopuanHn WUHGapKT, 3aBbpwnin ne-
TasHO, NaTosIoroaHaTOMMYHO Ce OMUCBa Hanuume
Ha TEXXbK MO3bYeH OTOK, AOBEN OO0 XEepHUpaHe
Ha MO3bUHUTE CTPYKTYpW Mpe3 TEeHTOopuyma uau
dankca, KakTo 1 Ha CTBOMIOBUTE CTPYKTYpW MNpes
TUIHNS OTBOP. Ham-yecTto TpaHCTEHTOpPMAanHOTO
XepHMpaHe e NOCOYEHO KaTo BEeposiTHa NMpuyumHa
3a CMbPT B MHOrO OT CllyyanmTe CbC 3/10KauyecT-
BEH MO3byeH WHCynT [4, 7, 9]. KnnHnuHata kap-
TUHA Ce XapakTepuaupa C HapacTBaHe Ha O6LLO-
MO3bYHUTE MPOSIBM OO KOMa, MPOrpecusi Ha or-
HULLHATa HEBPOJIOTMYHA CUMTOMATMKA U MPOSBU
Ha cTBonoBa AncoyHkuuMsA. B nogkpena Ha knu-
HUYHaTa KapTMHa ca U HeBpom3obpassBalumTe
nacnegeaHns. O6WNPHUAT MHPAPKT Ha cpepHa
Mo3buHa aptepusa (CMA), aHraxxupatl noseye ot
50% OT TepuTOpMATa Ha CbAa, MOXe [a ce BU3Y-
annampa ypes KomnoTbpHa ToBorpadusa (KT) Ha
rnaBeH MoO3bkK npu 70% oT nauueHTute [19, 21].
OTKpuBaHETO Ha XMMOAEH3HA 30HAa B NapeHxnma
Cc pasmepu Hapg 50% ot Teputopusita Ha CMA e
CUTYPEeH UHOMKATOP 3a ManurHeH UHPapKT, CBbp-
3aH C TeXXKa uHBanuamsaums unm cmbpt. [Npuema
ce, ue 6enesn Ha OBLUMPEH NCXEMUYEH MO3bYUEH
nHeynT (MIMW) ca xuneppeHseH curHan Ha CMA,
mcxemuss ¢ pasmepu Hag 1/3 oT 6acenHa Ha
CMA n xunogeH3Hn 6asanHu raHrnun. KnuHun-
HU NPOYYBaHUS NMPW GONHN C ManurHeH NHOapKT
Ha CMA nokaseart, ue NpoBeXOaHEeTO Ha AEKOM-
npecrBHa KPaHMEKTOMUS € >KMBOTOCMNAacsBaLLo
N MOXE [a Hamanum 3HauMMo CMbpTHOCTTa [1,
13]. dmnarHo3aTa ce 6asupa Ha KnuHu4Hu n KT/
MPT npomeHwn. [NpenctaBeHnsAT KNMHNYEH criyyan
OEMOHCTpMpa TEPaneBTUYHUTE Bb3MOXHOCTU Ha
OEKOMMpEecuBHaTa KpaHMEKTOMUS 1 MOCTaBs Bb-
npocu 3a BPEMETO U MHOMKAUMWUTE 32 HENHOTO
nposexxpaHe. NMprema ce, ye paHHOTO onepaTuB-
HO JfleYeHne € CBbpP3aHO C Mo-gobpa nporHosa
Makap, Yye ONTMMAaSHWAT BPEMEBM MpO30peL, 3a
NPOBEXXAAaHe Ha MHTEPBEHUUSTA € BCe OLwe Auc-
kyTaéuneH [5, 6, 8, 11].

KOHTWHreHT n meroamn

M3cnepgBaH e MbX Ha 35 rognHu, MOCTbMUI
3a MbpBY MbT BbB BTOpa HEBpOnormyHa KnnHnkKa
Ha YMBAJ1 ,Cs. MapuHa“ — BapHa c onnaksa-
He OT BHEe3arnHoO HacTbiuia CcrnabocT Ha NeBu-
Te KpanHuuM Ha $oHa Ha BUCOKM CTOMHOCTM Ha
apTepuanHoTo HangsraHe. Hanvue ca MHOXECTBO
pUCKOBM dakTopy 3a MO3byHOCbOOBa 60MECT —
apTepvanHa XvunepTtoHus, OUCIUNUOEMUs, Hag-
HOpMeHO Terno. NMpoBedeHo e HacouYeHo napak-
JIMHUYHO M3CnedBaHe Ha KpbBHa KapTuHa, 6umo-
XUMUS N KoarynaumoHeH ctatyc. MaructpanHute
apTepun Ha rnaeata ca u3crnegsaHn C LBETHO
OynneKc-CKeHnpaHe npu nsnonssaHe Ha 7.5 MHz
coHga c¢ anapat Sonix SP (Kanapa). C B-mode

cerebral edema leading to herniation of cerebral
structures through the tentorium or falx and
brainstem structures through the foramen
magnum. Transtentorial herniation has been cited
as the probable cause of death in many cases
of malignant stroke [4, 7, 9]. The clinical picture
is characterized by changes in consciousness,
progressive focal neurologic symptoms and
brainstem dysfunction. Neuroimaging studies
support the clinical picture. Extensive MCA
infarction (more than 50% of its territory)
with edema can be identified on CT scans
in approximately 70% of the cases [19, 21].
Parenchymal hypodensity in greater than 50% of
MCA territory is highly indicative for a progressive
clinical course, leading to severe disability or
death. It's assumed that signs for extensive
MCA infarction are: hyperdensity of the MCA,
parenchymal hypodensity in greater than 1/3 of
the MCA territory, hypodensity of basal ganglia.
Clinical trials in patients with malignant MCA
infarction show that decompressive craniectomy
is life-saving and can significantly reduce
mortality [1, 13]. Diagnosis is based on clinical
and CT/MRI changes. The presented clinical
case shows the therapeutic possibilities of the
decompressive craniectomy and raises questions
about this procedure’s timing and indications. It’s
considered that the early treatment is linked with
a better prognosis, although the optimal time
window for performing surgery is still debated [5,
6, 8, 11].

Material and Methods

A 35-year-old male admitted for the first time
in Second Neurology Clinic in the Univer-
sity Hospital “St. Marina” — Varna with sudden
weakness of the left extremities based on high
blood pressure was examined. There were many
risk factors for cerebrovascular disease: arterial
hypertension, dyslipidemia, obesity. A pointed
laboratory examination of complete blood
count, biochemistry and coagulation status was
performed. Main head arteries were examined
with Sonix SP (Canada) by color coded duplex
scanning using 7.5 Hz transducer. The thickness
of the carotid artery intima-media complex was
measured by B-mode imaging in real-time using
a standard program for automatic averaging of
values. With pulse Doppler sonography speed
parameters of blood flow were measured.
Neuroimaging examination of the brain was
conducted by 1.5 Tesla MRI (GE HTX Sigma
— USA). An ischemic stroke in the territory of
the MCA was diagnosed and confirmed by CT
scan of the brain. All criteria of the National
Health Insurance Fund for thrombolytic therapy
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n3o6passaBaHe B peanHo Bpeme e n3mepBaHa ge-
6envHata Ha VHTUMa-Means KOMMJIeKCa Ha CbH-
HUTE apTepun No CTaHZapTeH METOA C nporpama
3a aBTOMaTMYHO OCpefHsiBaHe Ha CTOMHOCTUTE.
C nyncosa ponnepoBa coHorpadus ca onpege-
NIIHN CKOPOCTHUTE MapameTpy Ha KPbBHUS TOK.
O6pa3Ho nacnegBaHe Ha rnaBHUS MO3bK € Mpo-
BegeHo ¢ 1.5 Tecna MPT (GE HTX Sigma-USA).
Mopagu gmarHoctTMumpaHe Ha UCXEMUYEH MO3b-
YeH MHCyNnT B 6acemHa Ha CMA, nOTBbpAeH C
KT Ha rnaBHMS MO3bK, 1 MOKPMBaAHE Ha BCUYKU
KpuTepun 3a TPOMOBOAUTUYHO SIEYEHME MO MpOo-
Tokona Ha H3OK, npu 60nHUS € NpunoXxeHa WH-
TpaBeHO3Ha Tpom6onu3sa ¢ rt-PA.

Pesyntatn

[Mpy NOCTbNBaHETO GOMHUAT € B CHO Cb3Ha-
HMEe 1 C N1IeBOCTPaHHA LEeHTpanHa Xemunnerus c
OaBHOCT OT OKOJ0 Yac npeu xocnuranudauusTa.
Pesyntatnte OT u3cnegBaHeTo Ha KpbBHaTa Kap-
TMHa ca B HOpMa. YCTaHOBsBa Ce AUCITUNUOEMUS.
Mopagn nunca Ha nNPOTMBOMOKAa3aHWa u cneq
nognmcaHo MHGOPMUPAHO Cbracue OT CTpaHa
Ha 6/M3KUTE MPU MaumMeHTa € NpoBedeHa UHTpa-
BEHO3Ha Tpomb6onuaa. Cnegpawute 24 yaca no-
KasBaTt CTabWuTHOCT Ha OrHuLHATa HEeBPOJIOrMyHa
cumntomaTvka. llopagn BrowasaHe Ha O06Lo-
MO3byHa CUMMTOMATUKA M MosiBa Ha Corop, ce
npoeexga cnewHa MPT u MPA, kouto nokassar
nepcuctupawia ucxemuss B 6aceriHa Ha [scHa
CMA, Texxbk MO3bYeH efem 1 6enes3m 3a Xemo-
parnyHo nHbapuupaHe (our. 1). Cnen KOHCyNT €
HEBPOXMPYPr Ha TPETUS AEH OT XOocnuTanu3auus-
Ta Mpu nauMeHTa e npoBedeHa OEeKOMMpecusHa
KpaHuektomusi. [1oCTENEHHO CbCTOSHMETO Ha 6O-
HUA ce cTabunuanpa — HabngaBa Ce MbJHO
06paTHO pasBUTME Ha OBLLOMO3bYUHUTE MPOSBU
KaTo MepcucTpa TexxkKa JIeBOCTpaHHa LieHTpanHa
Xemunapesa Ago nnerus 3a pokata (Rankin score
5). 3HaunTenHo NOJoOGpPEeHne Ha QYHKUMOHANHNSA
peurateneH neduumt (Rankin score 3) ce otuuta
Ha TpeTus Mecel, Cned MHUMOEHTA.

were met and the patient underwent intravenous
thrombolysis with rt-PA by protocol.

Results

In admission the patient was conscious, with an
acute left-sided hemiplegia. The laboratory blood
results were normal except for dyslipidemia. In
absence of contraindications and after signing
an informed consent from the patient's relatives,
intravenous thrombolysis was performed. In
the next 24 hours after the thrombolysis there
was no change in the focal neurological deficit.
Emergency MRl and magnetic resonance
angiography (MRA) were performed because
of worsening signs of increased intracranial
pressure, showing persisting ischemia in the
MCA territory, severe cerebral edema and signs
of haemorrhagic infarction (fig. 1). On the third
day after the symptoms onset and following a
neurosurgical consultation, the patient underwent
decompressive craniectomy. In the next few
days the patient’s condition improved with full
regression of edema but persisting severe left
central hemiparesis to hand monoplegia (Rankin
score 5). An improvement of focal neurological
symptoms after three months to mild central left-
sided hemiparesis was reported (Rankin score 3).

Discussion

Malignant cerebral ischemia occurs in a significant
number of patients with acute cerebrovascular
incidents. The mortality rate in those patients is very
high due to progressive, severe cerebral edema.
In these patients decompressive craniectomy is
indicated and is applied after an exact clinical and
neuroimaging evaluation. The optimal treatment of
brain edema includes osmotherapy with mannitol,
blood pressure control, head elevation to 30°,
maintenance of normothermia, normoglycemia
and normovolemia. It’s considered that the early
decompressive craniectomy leads to better

Gua. 1. MPT Ha 2naBeH MO3bK C gaHHU 38 0CMbP UCXEMUYEH UHCyAm B 6aceliHa Ha gacHa CMA,
XeMOpaguyHo UHGAapUUpPaHe U gucAoKayus.

Fig. 1. MRI of the brain — ischemic stroke in MCA territory with hemorrhagic transformation
and dislocation on the left.
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C. AHgonoBa u gp. [lexomnpecuBHa KpaHUeKMOMUS Npu_UCXeMUYEH UHCYAM

O6cbXxKpaHe

ManurHeHa MO3byHa MCXEMUS Ce cpeLla npu
3HauuTeneH 6pPoN NauneHTn C OCTbP MO3bYHOCH-
OOB VIHUMAOEHT, MPU KOUTO CMbPTHOCTTA € MHOrO
BMCOKa Mnopagn MNpOrpecrMBHO pPasBUTUE Ha MO-
3byeH OTOK. [Npu TaX e nokasaHo MpwuiaraHeTo
Ha OEKOMMpPECUBHA KPAHUEKTOMUS CNed npeLeH-
Ka Ha KNUHWYHaTa KapTuHa 1 pes3yntatute OT He-
Bpou3o6passaBaliy uscnegsanns. OnNTumanHoTo
NeYeHne Ha MO3bYHUS OTOK BKIIOYBa Tepanus
C MaHUTOJ, CTPUKTEH KOHTPOJ Ha apTepuanHoTo
HanaraHe, nosauMraHe Ha rnasata Ha 30°, nogabp-
)KaHe Ha HOPMOTEepMUS, HOPMOTIMKEMNS,, HOPMO-
Bonemusl. NokasaHo e, Yye paHHaTa AeKOnpecuBs-
Ha KpaHMekToMus BoAM OO0 MOo-0obpu pesyntatu,
a Mpu HAKOU NauUMEHTU — TA € XXMBOToCcnacsBealla.
3xoobT OT onepaTMBHOTO fIeYeHMe Ce MOBAuS-
Ba B 3HAuUTENHa CTEMeH OT YCIOXHEeHusTa oT
camara npouegypa — HegocTartbyHa AeKommpe-
cusi, HPEKUNS, KPbBOM3MNB, CybaypaneH KpbBo-
N3N1B, PasBUTWE Ha KOHTpanarepanHa fMKBOp-
Ha konekuusa [12, 14]. HanpegHanata Bb3pacrT,
NO-TEXKNAT ABurareneH peduumt, no-ronsmara
NPOOBLMKUTENHOCT Ha WMHTEH3MBHOTO JIeYeHnE 1
No-NPOOb/MKMTENHATA MEXaHNYHa BEHTUNALMS ce
acoummpar ¢ Mno-aiowa nporHo3sa 3a KpanHus ns-
XO4 OT 3ab0oNnsiBaHETO M KAyecTBOTO Ha >XUBOT
npu Te3n 6onHn [2, 3, 16, 18].

B 3aknioueHne, xupypruyHara OeKoMnpecus
B paMKuTe Ha nmbpBuTe 48 yaca OT HayanoTto Ha
WHCYNTa HamansiBa 3Hauumo pucka OT CMbPT U
TeXxkKara MHBanMamsaums npv naumeHTuTe ¢ ma-
NMTHEH MHQApPKT B Teputopusta Ha BbTpellHa-
Ta CbHHa apTtepus unm M, cermeHTa Ha cpenHa
MO3byHa apTepus. VIHamkauuute n BpeMeTo 3a
NpoBeXXAaHe Ha Takasa npouegypa npuv naumeH-
TM C ManurHeHn nHGapKTM ca OGEKT Ha ONCKY-
cusi. Heobxooumu ca 6baelum NpoyyuBaHUs BbpXy
ObJIFOCPOYHNA edeKT OT AeKOMMpecuBHaTa Kpa-
HUEKTOMKS, CBbP3aH C KaueCTBOTO Ha »XMBOT Ha
naumMeHTNTe N TeXHUS PyHKUMOHaneH aeduumnt.
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OPUTMHAITIHM C A I O

MukpoBacKynapHn HapywweHunsa npu BU6paumnoHHa
6onecT OT NOKaNHO BUOPOBb3AENCTBNE

KniouoBn gymn:
BMGpaLMOHHa 6onect
OT NIoKanHu BnGpaumu,
kanunspockonus,
nasepHa gonneposa
$noymeTpus,
Tepmorpapus

KniouoBu gymn:
capillaroscopy,
hand-arm vibration
syndrome,

laser Doppler flowmetry,
microcirculation,
thermography

31. CmoltiHeBa

KauHuka no npogecuoHanHu 3abonrsBarus, YMBATT “CB. VBaH Puacku,

MeguyuHcku yHUBepcumem — Cogus

Llea: pa ce ouUeHAT MUKpOBAaCKyfnapHMTe MOPGONOrMYHN 1 GYHKUMOHANMHN NpoMe-
HV Mpu GONHM C BMGPALIMOHHA GONEeCT OT NIOKanHO BMGPOBbL3OENCTBUE.

Mamepuan u memogu: N3cnensaHn ca 30 601HM € BUGpaLMOHHa 60ecT OT nokarn-
HO BMGpPOBbL3AdencTere n 30 3apasn nuua. Cnen aknMMaTM3aums KbMm 1abopaTtopHUTe
YCNOBMSA Ha BCUYKM € HampaBeHa Kanunspockonus u uHdpavepsBeHa Tepmorpadus
C nocnepsalia nasepHa porneposa ¢aoymeTpus. Kanunspockonus Ha enoHuxuyma
Ha MNPbCTUTE Ha pPbLETEe € U3BbpLIeHa CbC CBETMHEH MUKpockorn ¢ 30x o 60x
yBenunyeHne. KoXHMAT KPbBEH TOK Ha BONlapHaTa CTpaHa Ha Bbpxa Ha MpbCcTute €
MOHUTOPUPaH Ype3 nasep-gonnepoB ¢rnoymetsp Periflux4001 kato naxogHa CTOMHOCT
N NO BPeEMe Ha CMyCKaHe Ha pbLeTe Mo HMBOTO Ha CbpLETO 3a m3crnegsaHe Ha
BEHO-apTepronapus MUKPOLMPKYNaTOpeH OTroBop.

Pesynmamu: Tlpeo6napaBaT CnacTUYHM Kanuispy WaM KanuispHa gunaraums v
3anfeTeHocT nNpu 60/HMTE C BMBPAUMOHHA 60NEeCT OT NoKanHu Bubpauumn (p<0.001).
JlOCTOBEPHO MO-HUCKM Ca CTOMHOCTMTE Ha m3xogHata KoxxHa nepdysnst 1 noBbpx-
HOCTHa Temnepartypa Ha MpPbCTUTE Ha 60MHUTE CNPSAMO KOHTPOMHMTE 34paBu nuua.
BeHo-apTepuonapHute nokasartenm ca 3HauumMo abHOpMHW. Jlunca Ha BeHo-apTepu-
onapeH pedrieKkceH OTroBOp € yCTaHOBeH npu 36.7% OT GONHWTE, nokasaTenHa 3a
foKanHa Ba3OMOTOpHA AMCOHYHKUMS BCNEACTBUE MOCTraHrMoHapHa CUMNaTukoBsa
HEeAOCTaTbUHUCT CbC CHVXKEH CbAOB TOHYC WM MPOMEHEHU MUKPOBACKYNapHu rnag-
KOMYCKY/HI OTrOoBOpW. YCTaHOBEHa € oTpuuaTeNniHa Kopenauus Mexxay HapacTsalumte
KanunspHn aGHOPMHOCTW C HaManeHMEeTO Ha KPbBHWSA TOK B MOKOW U MUKPOBACKY-
napHuTe OTroBOPW MpU BEHO-apTepuonapHns pednekceH TecT.

O6cbxgaHe: OueHkata Ha HYTPULMOHHOTO KanuispHO KOXHO KpbBOOGpalLeHue
ypes KanunsgpoCKONuUA 1 OBLUMS KOXXEeH KPbBEH TOK, BKOYBALL, U HYTPULMOHHWTE,
N TepMOpPEerynaTtopHUTe KOXXHW CbaoBe, Ype3 nasepHa pJdonneposa ¢GroymeTpus u
nHbpavepseHa Tepmorpadus gaeBa MbiHa MHGOPMaUMs 3a KOXKHATa MUKPOLMPKYna-
ums 1 BazomoTopHa ¢yHKuMA. OueHkata Ha mopdonornata n GyHKUMSATA Ha KOXXHUTE
MWKPOCHAOBE MMa CbLIECTBEHO 3HaueHue 3a auarHosara, nporHosara 1 JIeYeHUEeTo
Ha 60MHUTE C BUGpaUMOHHA GONECT OT IOKaHO BMGPOBBL3AENCTBME.

Microvascular Disorders in Hand-Arm

Vibration Syndrome

Z. Stoyneva

Clinic of Occupational Diseases, University Hospital “St. Ivan Rilsky’,

Medical University — Sofia, Bulgaria

Objective: to assess microvascular morphological and functional changes in
patients with hand-arm vibration syndrome (HAVS).

Material and Methods: Thirty HAVS patients and 30 healthy controls were included.
After acclimatization, all subjects underwent nailfold capillaroscopy (NFC) and infrared
thermography followed by laser Doppler flowmetry measurement. NFC was performed
with a microscope under 30x to 60x magnification in the eponychium of the fingers.
Skin blood flow of the volar part of the fingertips was measured using laser Doppler
flowmeter Periflux4001 at baseline and by lowering the arm from heart level hanging
to test skin venoarteriolar microcirculatory responses.

Results: Spastic narrowed capillaries or capillary dilatation and tortuosity with
pericapillary oedema prevailed in the HAVS patients (p<0.001). The initial mean
fingertip skin perfusion and skin temperatures in HAVS patients were significantly
lower compared to the healthy controls. The veno-arteriolar indices were significantly
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abnormal. Loss of veno-arteriolar reflex responses was established in 36.7% of
vibration induced secondary Raynaud’s phenomenon patients proving local vasomotor
dysfunction reflecting either postganglionar sympathetic insufficiency with vascular
tone failure or altered microvascular smooth muscle cells’ responses. A negative
correlation was found between increasing capillary abnormalities and decreasing flow
rates at rest and skin blood flow responses in venoarteriolar reflex test.

Discussion: The assessment of nutritional

capillary skin blood flow by

capillaroscopy and global skin blood flow including thermoregulatory microcirculation
by Doppler flowmetry and infrared thermography give thorough information about
skin microvascular circulation and vasomotor function. Morphological and functional
assessment of the cutaneous microvasculature has a crucial significance for
diagnosis, prognosis and treatment of patients with hand-arm vibration syndrome.

MuvKkpoBackynapHute yBpexgaHus u Jguc-
dyHKUMKM ca vacT oT MopdonornyHuTe 1 yHK-
UMOHANHUTE OT/IMYMTESIHN XapakKTepUCTUKN Ha
BMGpaLMoHHaTa 60M1eCT OT JIOKaNHO BUGPOBbL3-
OencTBme, KoSTo e cneunduyHo npodecnoHanHo
3abonsBaHe, NPeAu3BYKAHO OT eKCno3nuus Ha
BMGpauUMM B ycrnosusTa Ha Tpyda. Xapaktepusu-
pa ce ¢ nepudepHn CbOOBU, HEPBHU U MYCKYI-
HO-CKeNeTHN HapyleHuss B TOPHUTE KpanHWLUMU.
MukpoBackynapHute npoOMeHW ce wu3passsar
B cnasbmM, peHomMeH Ha PenHo wnu Tpomb603a
BCIeACTBME eKCno3uums Ha BnGpauuu.

Pegouua perynatopHu d¢aktopu yyactear B
NaTtoPu3nNONONYHNTE MEXAHU3MMN HA BUGPALMOH-
HO OBYCMNOBEHWUTE MUKPOBACKYNApPHM MPOMEHMU.
YcTaHOBEH € aBTOHOMEH ancbanaHc ¢ yBenuueHa
CYMMAaTMKOBa aKTUBHOCT WM napacumnaTnkoBsa
Jenpecus BepOsATHO BCeACTBME CBPbXCTUMYNa-
ums Ha kopnyckynute Ha lMaumnHm [1, 9]. Onwnca-
HW Ce MEeXaHW4YHW yBPEeXOaHUs Ha KPbBOHOCHUTE
CbOoBe, Ba30perynaTtopHNTE HEPBHU ENEeMEHTH,
OCOGEHO Ha CUMMNATUKOBUTE Ba30KOHCTPUKTOP-
H/ HEepPBW W PeLenTopu B MPbCTUTE, Ha KOXHU-
Te NepuBackynapHu HepBW, CbObpXKalUuM HEBPO-
nenTMga C MOLWHO Ba30amnatatopHoO AencTBue
— KanuuTOHWH reHHo-cBbp3aH nentug [2, 3, 6,
10]. YBpexxpaT ce HepBHUTE BfiakHa v peLenTo-
pu, megunpalum 60Ka, TeMnepaTypHUTE HEPBHU
OKOHYaHWsA, MexaHopeLuenTopuTe B MPbCTUTE Ha
pbueTe [5]. HeBpanHuat geduuut B KOXaTa Ha
NPbLCTUTE Ha pbLETE Npu 60/HM C BMOPALMOHHA
60n1ecT PyHKUMOHANHO OTroBaps Ha peayuvpaHa
Bb3MOXHOCT 32 pasnpoCTpaHsiBaHe Ha akCOH-
pednekcHMa BazoamnartatopeH otrosop [4]. Pas-
IMYHU cTeneHn n GOpMU Ha EeHOOTENHO YBpeX-
faHe 1 gnchyHKUMM Npom3TvyaT B pesynrar Ha
€eKCno3mums Ha nokanHu suépauun [11].

Llen Ha npoyuBaHeToO € Aa ce OLEHAT MUKPO-
BackynapHute MOPQONOTUYHN N PYHKLMOHAMHN
NPOMEHN Mpu GONMHU C BUGPaLMOHHA 60MecT oT
NOKanHO BMGPOBbL3AENCTBUE.

Marepuan n metogn
M3cnepBanm ca 30 60/1HM C BMGpaumnoHHa 60-

NIECT OT JIOKaHO BM6pOoBb3aencTaune 1 30 3gpasu
nvua. Cnen aknumaTtmnsaums KbM nabopaTtopHUTe

Microvascular damages and dysfunctions are
some of the morphological and functional markers
of hand-arm vibration syndrome (HAVS), a specific
occupational disease caused by exposure to vi-
bration at work, characterized by peripheral vascu-
lar, nervous and musculoskeletal abnormalities in
the upper limbs. The microvascular changes are
characterized by spasm, Raynaud’s phenomenon,
and thrombosis secondary to vibration exposure.

Many regulatory factors participate in
pathophysiological mechanisms of vibration-
induced microvascular changes. Autonomic
dysbalance with increased sympathetic activity
and/or parasympathetic depression, probably
initiated by overstimulation of Pacinian corpuscles
has been established [1, 9]. Mechanical damage
to blood vessels, vasoregulatory nerve elements,
especially sympathetic vasoconstrictor nerves
and receptors in fingers and digital cutaneous
perivascular nerves containing the neuropeptide
with powerful vasodilator properties calcitonin gene-
related peptide (CGRP) has been described [2, 3,
6, 10]. Pain-mediating nerve fibers and receptors,
temperature nerve-endings, mechanoreceptors at
the fingertips are affected by hand-arm vibration
[5]. The neural deficit in digital skin of patients with
VRP has a functional counterpart with reduced
ability to propagate an axon-reflex vasodilator
response [4]. Various degrees and forms of
endothelial damage and dysfunctions may derive
as a result of hand-arm vibration exposure [11].

The objective of the study is to assess non-
invasively microvascular morphological and func-
tional changes in patients with HAVS.

Material and Methods

Thirty HAVS patients and 30 healthy controls were
included in the study. After acclimatization, all
subjects underwent nailfold capillaroscopy, infrared
thermography and fingertip laser Doppler flowmetry.
The nailfold capillaroscopy was performed in the
eponychium of the fingers with a microscope at 30x
to 60x magnification. Skin blood flow of the volar part
of the fingertips was measured in perfusion units
(PU) using laser Doppler flowmeter Periflux4001 as
initial values, at a temperature of 32°C with hands
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31. CmoiineBa. MukpoBackyrapHu Hapywerus npu BubpayuoHHa 60AeCm 0m AOKaAHO BubpoBb3geticmBue

Guz. 1. Kanurspoepagpuu npu BubpayuorHa 6oiecm. CnacmuyHU KanuAspu, eguHuyeH guiamupar kanusp (A). Kecu, guramupaHu,
3anAemeHu KanuAspu, HamareHu no 6pou uau auncBawu (B). KanuaspeH noAumMopgusbm — CKbCEHU, CNACMUYHU, guAAMUPaHU U aHe-
Bpusmannu kanuasipu (C). 3anaemeHu, guramupaxu aneGpusmantu kanuaspu (D).

Fig. 1. Capillarographies in HAVS patients. Spastic capillaries, a single dilated one (A). Shortned, dilated capillary loops, decreased
number, loss of capillaries (B). Capillary polymorphism — shortened, spastic, dilated, aneurysmal capillaries (C). Tortuous, dilated and

aneurysmal capillaries (D).

YCNOBUA Ha BCUYKU € HanpaBeHa KanunspocKo-
nus 1 UHppadepseHa Tepmorpadus ¢ nocnensa-
wa nasepHa pgorineposa ¢noymetpus. KoxxHuat
KpbBEH TOK Ha BOnapHara cTpaHa Ha Bbpxa Ha
npbCTUTE Ha pblUeTe, n3cnegsaH B nepdy3noH-
HU eguHuum (PU), e MoOHMUTOpMpaH upes nasep-
ponnepoB dnoymetbp Periflux4001 kato usxogHa
CTOMHOCT, npu TemnepaTtypa oT 32°C ¢ pbue Ha
HMBOTO Ha CbpLeTO Bbpxy ctepHyma (PUh) n BbB
BUCALLO NMOnoXkeHne Ha pbkarta (PUd) 3a nscnep-
BaHe Ha MUKpOBAacKynapHute pedrekCHU oTro-
Bopu (VAR). MsuucneHn ca cnegHuTe WHOEKCU:
delta VAR (AVAR), nsuucnena upes (PUd — PUh);
npoLueHTHa npomsiHa Ha nepoysusata (%change)
- [(AVAR/PUh).100] n BeHoapTepuonapeH KOHC-
TpukTopeH otroeop (VAC) — [(PUd/PUh)].

Pesyntatn

CnacTuyHUTE CTECHEHW Kanunapu uny Kanu-
nspHarTa gunatauma u 3anieTeHocT C aHEBPU3MM
N nepukanuiapeH OTOK Ca BOAELINTE OTKIOHe-
HUS Npy 60NHUTE C BMGPaUMOHHA 60MnecT OT No-
KanHo Bn6posb3fencTaue (p<0.001) (dur. 1).

M3xogHUTE CTOMHOCTU Ha KOXHaTta Temne-
paTypa npu 60/7HMTE C BMBpauMoOHHA 605ecT
ca MO-HUCKM OT Te3n Mpu KOHTPOMHWUTE 3OpaBu
nuua. YctaHoBsiBa Ce XUMNOTEPMUS B PbLETE U
OCO6EHO B MPbLCTUTE Ha pbLeTe Npu MHppavep-
BeHa Tepmorpadus, npeacraseHa Ha ¢ur. 2.

on the sternum (PUh) as a baseline and by lowering
the arm from heart level hanging in dependency
(PUd) to test skin venoarteriolar microcirculatory
reflex responses (VAR). VAR indices were analyzed:
delta VAR (AVAR) calculated as (PUd - PUh);
percent change of perfusion (%change) — (AVAR/
PUhN).100; and venoarteriolar constriction response
(VAC) — (PUd/PUh).

Results

The spastic narrowed capillaries or capillary
dilatation and tortuosity with aneurysms and
pericapillary oedema prevailed in the HAVS
patients (p<0.001) (fig. 1).

The initial mean skin temperatures in HAVS
patients were significantly lower compared to the
healthy controls. Hypothermy of the hands and
especially of the fingers in HAVS patients was
established by infrared thermography, seen in fig. 2.

The fingertip skin perfusions were also
significantly lower in patients than in healthy
controls (fig. 3), but with wide overlap of the
values in individual cases.

Changes in bodily parts’ position related to
the level of the heart cause local neural regulatory
vasomotor responses. The dynamics of skin
perfusion during venoarteriolar test is presented in
figure 4. Venoarteriolar reflex responses to lowering
the hands below heart’s level suppose a decrease

Quz. 2. HppayepBeHa mepmozpagus npu 60AHU ¢ BubpayuoHHa 6oaecm. TepmoaMnymayus Ha guCMaHume (aiaHeu Ha npbcmume
¢ memnepamypeH zpagueHm kumka-npbcmu go 40°C (A). Tepmoamnymauyus Ha npbCmume u gucmanHama yYacm Ha Kumkama c

memnepamypeH epagueHm kumka-npscmu go 4.50°C (B).

Fig. 2. Infrared thermography in HAVS. Thermoamputation of the distal phalanges of the fingers with temperature gradient wrist-fingers up
to 4°C (A). Thermoamputation of the fingers and distal palms with temperature gradient wrist-fingers up to 4.5°C (B).
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Qua. 3. UsxogHa KoxHa nepgy-
3usi. PU — nepgysuoHHU eguHuyu;
1 - epyna Ha 3gpabu KOHmMpPoAu;
2 — epyna Ha nayueHmu ¢ Buépa-
YuoHHa 6orecm.

Fig. 3. Initial fingertip skin per-
fusion. PU - perfusion units; 1

JOCTOBEPHO MO-HWUCKU Ca U CTOMHOCTUTE Ha
koXxHata nepdy3usi Ha BbpxoBuTe danaHrm Ha
NPbCTUTE Ha PbLETE NPU 6OMHUTE CMpPsAMO 3apa-
BuTE nuua (éur. 3), HO C WMPOKO NPUNOKPUBaHE
Ha CTOMHOCTUTE MeXAy UHAVBUAOYaANHUTE Cryvau.

MpomeHnTe B MO3uuUMsATa Ha 4acTu OT TANO-
TO CMpsSIMO HMBOTO HA CbPLETO Npean3BuKBat
NoKanHW  HEeBpasiHW PerynaTtopHy Ba3oMOTOpP-
Hn oTtroBopu. duHamukara Ha Ko)kHaTa nepoy-
318 MO BpPeEMe Ha BEHOApPTEPUONapHWS TECT e
npencrtaBeHa Ha our. 4. BeHoapTepuonapHute
pednekcHM OTroBOPWU MPU CryCcKaHe Ha pbueTe
nop, HMBOTO Ha CbpLETO 61 TPA6BANo aa Npeans-
BMKBaT HamansBaHe Ha koxkHata nepdysus. Tosu
pednekceH OTrOBOP € HapylweH npu 60HUTE C
BM6paunoHHa 60necT. [JOCTOBEPHO HamaneH e
CUMMNATMKOBO MEAUNPAHUAT  aKCOH-pedneKkceH
OTroBOp 6€3 NPOMEHMN B CTOMHOCTUTE Ha KOXHWSA
KPbBEH TOK WM OOpW yBenMyaBaHe BMECTO Ha-
ManaBaHe Ha KoXkHaTta nepoysus.

BeHoapTepuonapHute MHAEKCUM Npu 6OSHU-
Te OT BMGpauUMOHHa 60/1eCT ca OOCTOBEPHO ab-
HOPMHM CnpsaMO 3apasBuTe nuua. [MpoueHTHUTe
NpoMeHn 1 genta nepdy3vMoHHUTE UHOEKCK ca
[IOCTOBEPHO MO-BMCOKM B KOHTpOJSIHaTa rpyna ot
30paBu nuua cnpsmMo rpynata Ha 6onHuTe. Ba-
LI3OKOHCTPUKTOPHNTE MHOEKCK Ca CbLO pasnuny-
H1 mexay rpynute. No-BMCOKKU ca npu 60HUTE C
BM6GpaumoHHa 6onect (p<0.0001). Jinunca Ha Be-

SRR I ¥ — group of healthy controls, 2 —
HAVS group.
= 250 -

= 200 T .
el I ™ s
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Que. 4. [lunamuka Ha KoxHama nepgysus npu BeHoapmepu-
onrapHus mecm. PU — nepgy3uonHu eguHuyu (ME), PUi — Havan-
Hu [1E, PUb — 6a3antu [E npu 32°C, PUh — [IE Ha HuBomo Ha
cbpyemo, PUd — T1E nog HuBomo Ha cbpuemo, RP — ¢eHomeH
Ha PeliHo (QP), Ssc — ckaepogepmus, p<0.0001 cpaBHeHa c
npegxogHama nepgysuoHHa cmouHoCm.

Fig. 4. Dynamics of skin perfusion during venoarteriolar test.
PU - perfusions units; PUi — initial PU; PUb —basal PU at 32°C;
PUh — at heart level; PUd — in dependency; RP — Raynaud’s phe-
nomenon; Ssc — scleroderma; *-p<0.05; **-p<0. 0001 com-
pared to former perfusion value.

of miscrovascular skin perfusion. In HAVS patients
this reflex was quite abnormal. Significantly reduced
sympathetically mediated axon-reflex response was
established in HAVS patients without changes in
skin blood flow values or even an increase instead
of a decrease of skin perfusion.

The venoarteriolar indices were significantly
different between HAVS patients and healthy
controls. The percent changes and delta
perfusion indices were significantly higher in the
control group compared to the HAVS group. The
vasoconstriction indices between patients and

Ta6nuua 1. KoxxHa nepdysns n BeHoapTepuonapHn MHOEKCH.
Table 1. Data about age, skin perfusion during var, var indices.

Mepdy3na Ha Mepdy3na
Bu3pact/Age HNBOTO Ha noA, HUBOTO Ha APU+ SD %npomsHa/ VAC
Fpynu/Groups (ropmun/  cwbpueto/Perfusion cbpueto/Perfusion (PUh _ PUd) %change+SD (PUd/Puh)
yeras+SD) at heart level in dependency (APU/PUN).100
(PU£SD) (PU£SD)
KoHTponHa rpyna /
Control group 441+9.3 161.1£60.2 105.6+55.0 55.5+47.9 35.0+£22.8 0.6+0.2
p<0.0001
Ipyna ¢ OP, npeansBukaH ot
Bu6pauun / Vibration-induced  48.2+8.2 79.8451.2%** 77.5457.2 2.3+19.9*** 52424 8*** (,9+0.3***

RP group

p>0.05

PU+SD - cpegHa koxHa nepgy3us+cmaHgapmHO omkAOHeHUe / mean skin perfusiontstandard deviation;
*** n<(0.0001 — 3Hayumocm mexgy 6orHUMe u koHmpoaume (Mann-Whitney U mecm) / significant difference between patients and

controls (Mann-Whitney U test).
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HoapTepuonapeH pednekceH otrosop (APU>0) e
yCTaHOBeH npu 36.7% OT 6OMHUTE.

Aunckycus

MopdonornyHute NpomMeHu Ha HyTPULMOHHUTE
KOXXHN MUKPOCBHAOBE, HabnogaBaHu in vivo 4vpes
Kanunapockonusi, oTpassasBar Un  QYHKUMOHATHN
CNacTUYHN 1 CTPYKTYPHW aHEBPU3MEHUN N HarbHaTu
Kanunspy npu 60MHNTE C BMGpaUMOHHA 6onecT. Te
CbOTBETCTBAT Ha CHWKEHUTE CTOMHOCTY Ha M3X0p4-
HaTa MOBbPXHOCTHA KOXHa Temrnepatypa — Xuno-
TEPMUS Ha NPLCTUTE U pbLETe Npu nHbpavepseHa
Temorpadus, N Ha HUCKaTa U3XOaHa KoXHa nepdy-
318 Ha BbpXoBUTE danaHri Ha NPbLCTUTE B MOKOWN.
JloCTOBEPHO Mo-ronamara YecToTa Ha HapyllaBaHe
Ha BeHoapTepuonapHusa pednekc npu 6oaHuTe C
BMGpaUmMoHHa 60MEeCT MOoKasBa JioKaniHa Ba30MO-
TopHa AMCOYHKUMSA C MOCTraHrMoHapHa cumna-
TUKOBA HEOOCTaTbYyHOCT, HamaneH CbOoB TOHYC
WM HapyLweHn CbAOBMW rMagKOMYCKYIHM OTFOBOPU.
[MpenctaBeHuTe OaHHM NOTBbPXKOABAT BMOPALMOH-
HO OBYCMNOBEHUTE MUKPOLIMPKYNATOPHN HapyLue-
HUS, YCTaHOBEHN OT peauua nscnepgosarenu [7, 8].

B 3aknioueHue, oueHkaTa Ha HYyTPULMOHHO-
TO KanuaspHO KOXHO KPbBOOGPALLEHN 4pe3 Ka-
NUASAPOCKONNS N Ha OBLUNSA KOXXEH KPbBEH TOK
yupes nasepHa porneposa dnoymetpus n nHdpa-
yepBeHa Tepmorpadus gasa MbHa MHGopmauns
3a Ko)XHaTa MUKpoUMpKynaums n Ba3oMOTOpPHAa
dyHkuma. OueHkata Ha mopdonorusaTa n QyHk-
uMsiTa Ha KOXHUTE MUKPOCHAOBE UMA CbLUECT-
BEHO 3HauyeHue 3a pJuarHosara, nporHosarta u
NEYEHNETO Ha 60MHUTE C BUBPALMOHHA 60MecT
OT JIOKasHO BUGPOBL3AENCTBNUE.
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KapononynmoHanHa pecycumntauus
clep cbpaeyeH apecT —
CbBpPeMeHHIN KOHLEenuun n noaxoam

H. PamweB

KauHuka no uHmeH3uBHa mepanus, Kamegpa no kapguooeus,
BoerHHomeguuyuHcka akagemusi — Cogus

Kntouosu aymn: HacTtosawara cratua gasa CbBpeMeHeH nornen BbpXy BHe3anHusa cbpaeyvyeH apecT

KapavonynmoHasnHa U NPeacTaBs MOAEPHUTE KOHLEMUMU U MOAXOAW 3a YCreweH U3XOof Crefd Kapauomnyn-
pecycuuTauus, MoHanHa pecycuutaums. QoKycbT e HacoueH KbM MPOrHOCTUYHUTE dakTopu 3a npe-
npeavkTopu, YKUBSIEMOCT, KaKTO 1 ONpefensHe Ha afgekBaTeH MyNTUAUCLMMNAVHAPEH TepaneBTUYeH
NPEeXMBAEMOCT, noaxop.

CbpaeveH apecT

Cardiopulmonary Resuscitation
after Cardiac Arrest —
Modern Concepts and Approaches

N. Ramshev
Clinic of Intensive Therapy, Department of Cardiology, Military Medical Academy — Sofia

Kniouosu aymn:
cardiopulmonary
resuscitation,

The present review article provides contemporary perspectives on the sudden
cardiac arrest and presents the modern concepts and approaches for successful
outcome after cardiopulmonary resuscitation. It is focused on prognostic factors of

cardiac arrest,
predictors, survival

CbpoeyuHo-cbooBUTE 3abonsiBaHUs ca npu-
unHa 3a okono 40% OT CMbpPTHWUTE cllyyan B
EBpona BbB Bb3pacT nog 75 roguHn [22]. Tlo
enuaeMnoNnorMyH OJaHHU BHe3anHuaT cbpae-
yeH apect (BCA) e otroBopeH 3a Hag 60% oOT
CMbPTHUTE Cflyyam npu Bb3pacTHu (Hag 75 ro-
AVIHW) KaToO YCMOXXHEHME Ha KOpOHapHa Cbpaeuy-
Ha 6onect [26, 31]. lNpuemar ce Tpu OCHOBHU
$dopMM Ha CbpAEYHO-CLAOBMK YCNOXHEHUS, BO-
Jewn 0o BHesarnHa cbpaevHa cubpT (BCC): oc-
Tbp MUOKapAeH MHOApKT, NCXeMnNs 6e3 NHPapKT
N CTPYKTYPHU MPOMEHU (MuUOKapoHa ckrneposa
UM KamepHa gunarauusi Kato BTOPUYHU MpO-
MEHW Ha cTap MuokappeH MHOapKT WAn Xpo-
HuyHa ucxemns). Hapg 7 mwunmoHa cnyyam Ha
BCC rogmwHO ce oTtumTat B CBETOBEH Maluab.
300 xunagm ot Tax ca B CALU, a 700 xunagu
ca B EBpona [22]. lMaToaHaTOMW4YHN JaHHU 3a
MnoKapgHa Hekposa ce oTkpuaT B 19-27% OT
ayToncupaHuTe, a MpPeguMHO CTabuiHU Mnaku
N XPOHWYHU MUOKapZHW MPOMEHU — MPU OKOSO
50% ot cnyvauTte [7].

survival and determination of an adequate multidisciplinary therapeutic approach.

Cardiovascular diseases cause about 40% of all
deaths in Europe below 75 years of age [22].
Based on epidemiological data the Sudden
Cardiac Arrest (SCA) is responsible for 60% of
all deaths in elderly group (above 75 years) as
a result of coronary artery disease complication
[26, 31]. Three basic types of cardiovascular
complications are assumed to lead to Sudden
Cardiac Death (SCD): acute myocardial infarction,
ischemia without infarction and structural
changes (myocardial sclerosis or ventricular
dilatation as a secondary transformation of old
myocardial infarction or chronic ischemia). Over
7 billion events of SCD worldwide are reported
on annual basis. 300 thousands of them occur
in USA and 700 thousands in Europe [22]. In 19-
27% of autopsies pathoanatomical evidences of
myocardial necrosis are identified; predominantly
stable plaques and chronic myocardial changes
in 50% of all cases [7].

Different other non-ischemic cardiac (hyper-
trophic cardiomyopathy, coronary artery abnorma-
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PasnuuHn gpyrn HEMCXEMUYHN CbPAEYHM (XK-
neptpodunuHa KapamomMuonartus, KopoHapHa ap-
TepuanHa aHomanusl, MMOKapauT, HapyLlleH Cbp-
OEUEH PUTbM, XMMEPTOHMYHA 60MEeCcT Ha Cbpue-
TO, 3aCTOMHA CbpAeyHa HeJoTaTbYyHOCT U Ap.) U
He-CbpaeyHun (TpaBma, HETPaBMAaTUYHO KbpBEHE,
yOaBsiHe, OTpaBsHe M Op.) NPUYMHU NOoBULLIABAT
pucka 3a BCA [14, 18, 31].

TexHnkaTa Ha U3KYCTBEHO AMLIAHE KOMGUHU-
pPaHoO C rpbAHM KOMMPECuUM Kato KAuoBa 4acT
OT KapamonynmoHanHata pecycuntaums (KIP)
Crnep crnvpaHe Ha CcbpaevyHarta OEenHOCT, ce npu-
3HaBa M npenopbyBa OT LWKMpoKata MeanuUHCKa
O6LWHOCT KbM cpepata Ha XX Bek. MopgepHOTO
NeyeHne, CBbP3aHO C YCbBbPLUEHCTBAHE Ha Me-
Togukata Ha KIP e pesynrar ot o6orarsBaHe
Ha no3HaHueTo 3a cbpaeuHns apect (CA). B cb-
BpemMeHHaTa MeguuyHa ce U3nona3eart pasfnyHu
TEPMUHU, KOUTO Ce 06oraTtaBaTr HENMPEeKbCHATO U
TpsibBa Ja ce no3HaeaTt B KMHMYHATA NpakTuka.

CobppaeueH apect. C TO31 TepMUH ce 0603Ha-
yaBa CnupaHeTo Ha nomneHaTa GyHKUMS Ha Cbp-
LeTo, MOTBbPAEHA OT fincara Ha nyfac u naunca
Ha OQuWaHe NN aroHanHu QuxatenHu ABWKEHUS.
To e Mo-WMpPOKO MOHSATUE, KOETO BKIIIOYBa BCUY-
K1 Crlyyan Ha CrvpaHe Ha CbpLEeTo, He3aBUCKMMO
OT npuumHaTa (BKMIOYUTETHO N TEPMUHANHUTE
cTagumn Ha pedpakTtepHa CbpaeyHa HepgocTaTbu-
HocT). CbpOeyHmAT apecT HacTbnBa B pesynarar
Ha pasnuyHX MPUYNHU, OGEONHEHN B TPU KIUHK-
KO-enekTpokapamnorpadCcku rpynm:

e Taxm dopma: kamepHo mMbxgeHe (KM), ka-
mepHo TpenteHe (KT) n 6e3nyncoBa kamep-
Ha Taxukapaunsa (BKT);

* bBpagvkapgHo-acuctonHa ¢dopma: acuctonua m
eKCTpemMHa 6paankapamns (BUCOKOCTEMEHEH CU-
Ho-aTpuanieH 610K, CUHO-aTpuasieH apecTt, Bu-
COKOCTEMEHEH aTpuO-BEHTPUKYNApeH 650K mpu
nunca Ha edbeKTVBEH 3aMECTUTENIEH PUTBHM);

» besanyncosa enektpuuyecka aktnsHocT (BEA)
— CbCTOSIHME, MPU KOETO MMa enekTpuyecka
aKTMBHOCT (perncrpupaHa Ha MOHUTOP) Mnpu
fimnca Ha MeXaHW4yHO CbPAEYHO CbKpalleHne
1 umpkynaums (6e3 nync). BEA Bb3HMKBa npu
TEXKN MEXaHWUHN HapyLlleHns Ha CbpaeyHa-
Ta QYHKUMS (KOHTpaKTuiHa HeaoCTaTbYyHOCT
npu macuseH MHapKT, TamnoHaga cneg pyn-
Typa Ha cBo6ofgHaTa CTeHa Ha nsBaTa Kame-
pa B xo4a Ha OCTbp MUOKapOeH WHPApPKT,
KOMMpPECUsi BbpXy Muokapga npu TEH3VMOHEH
NMHEBMOTOPAKC, O6Typaums Ha CTBOna Ha
nysMoHanHara apTepus uan rnaBHUTE 1 KO-
HOBE M Op.) N € 06paTMMO CbCTOSIHME MNpu
KOPEKUMS Ha MpUYnHUTE (XMMOBONEMUS, XU-
MOKCUS, XMNoTepmnsa u gp.).

PutbmHuTEe HapyweHus npu CA ce pensTt Ha
wokoBn (KM n 6esnyncosa KT) m HeLOKOBU
(BEA n acuctonus) [22].

lities, myocarditis, heart rhythm abnormalities, hy-

pertensive heart disease, congestive heart failure,

etc.) and non-cardiac causes (trauma, non-trau-
matic bleeding, drawing, intoxication, etc.) in-

crease the risk of SCA [14, 18, 31].

The wide medical community started
recognizing and promoting the technique
combining the artificial respiration and chest
compressions being a key part of cardiopulmonary
resuscitation (CPR) after cardiac arrest in the
middle of 20th century. The modern treatment
related to development of CPR technique is a
result of increasing the knowledge about the
cardiac arrest (CA). Different terms are used in
the modern medicine which comprehension is
enriched constantly and their meaning should be
known for the clinical practice.

Cardiac arrest. This term defines the stop of
cardiac pumping function, confirmed by lack of
pulse and lack of breathing or agonal breathing. It
has wider meaning including all cases of cardiac
arrest independently of the cause (including
terminal stages of refractory heart failure). The
cardiac arrest is a result of different causes
which are combined in three electrocardiographic
clinical groups:

« Tachy-form: ventricular fibrillation (VF), ventri-
cular flatter (VFl) and pulseless ventricular
tachycardia (PVT);

« Bradycardia-asystole form: asystole and
extreme bradycardia (high grade of sinoatrial
block, sinoatrial arrest, high grade of
atrioventricular block and lack of effective
replacement rhythm);

e Pulseless Electrical Activity (PEA) is a
condition with electrical activity (registered on
the monitor) and lack of mechanical cardiac
contraction and circulation (no pulse). PEA
is observed when severe mechanical cardiac
function disturbances are present (contractility
failure in massive infarction, cardiac tampo-
nade after ruptur of the free wall of the left
ventricle after acute myocardial infarction,
myocardial compression due to tension
pneumothorax, obturation of pulmonary artery
trunk or its main branches, etc.) and it is
reversible after correction of the conditions
(hypovolemia, hypoxia, hypothermia etc.).
Arrhythmias after CA are shockable (VF or

PVT) and non-schockable (PEA or asystole) [22].
Sudden Cardiac Death (SCD). It is an

unexpected death occurring very fast (in an

hour after the begining of acute symptoms). It
has cardiac origin with or without prior cardiac
disease. Cardiac arrest is the clinical presentation
due to cardiac causes only (Ischemic Cardiac

Disease, Heart Failure or systolic left ventricular

dysfunction, cardiomyopathy, arrhythmias, cardiac
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BHesanHa cbppgeyHa cmbpTt (BCC). ToBa e
HeouyakBaHa CMbpPT, KOSTO HacTbnBa MHOIO 6bp-
30 (o0 1 yac OT HauyanoTo Ha OCTPUTE CUMMTO-
Mu). Pesyntat e Ha CbpOeYHW MPUYMHU C WU
6€e3 npeawecTBawo CbpaeyHo 3abonaBaHe. Knu-
HUYHO THA ce uasassasa kato CA B pesynTtar camo
Ha cbpageyHn npuunHn (MBC, CH un cucrtonHa
nesokamepHa gucdyHkumsa, KMI, putbMHN Hapy-
LUEeHUsl, CbpaeYHn nopouun u gp.). Ham-xapakre-
HUTE KNUMHUYHM NpusHaum 3a BCC ca: BHe3anHa
3ary6a Ha Cb3HaHuWe, nunca Ha ayCcKynTaTOpHO
OOMOBUM MyfiC, AyncaunMy Ha ronemMmute aptTepuu
1 nuncarta Ha guwaHe. CbCTOSHMETO € Heobpa-
TUMO, ako He ce npunoxu KIP n Bogn Ao 6u-
onornyHa cmbpT. Tent kato BCC e HeouakBaHa,
Ce M3K/YBaT CbpOeYHN 3a60MsABaHns B TEPMU-
HaneH cTtagMy Ha CbpAaeyHa HeJoCTaTbYyHOCT U
TpaBMaTUYHN NPUYNHNA.

Kapawno-nynmoHanHa pecycuutaumsi € KOM-
NAEKC OT CNEWHW AWArHOCTUYHW W TepanesBTuuy-
Hn penHocTn cnen CA 3a Bb3CTaHOBSIBAHE Ha
uMpKynaumaTa u ocurypsiBaHe Ha OKCUreHmpaHa
KPpbB OO0 MO3bka. YencTtdeng u cbasTopu oOnpe-
pensaTt 3 nocneposartenHy Gasu OT HavyanoTo Ha
CA B 3aBMCMMOCT OT MpOrpecusaTa Ha UCXeMus-
Ta: enektpuyecka dasa (0-4 mmHyTH), crnegBaHa
OT uupkynatopHa ¢asza (4-10 MuHyTH) 1 mMeTabo-
nuTHa ¢asa (Hag 10 muHyTK) [29].

Enektpnueckata ¢asa ce nsassisa c pUTbMHU
HapyLleHns, NPOoLECHLT e obpaTiM, a He3abaBHa-
Ta gedmbpunaumsa nma 3HauuTesnieH WaHC 3a yc-
nex, oco6eHo OO Tpetata MmuHyTa. Mo Bpeme Ha
umpkynatopHata gasa ce HaTpynsaT NCXeMUYHU
MEeTabonnTu B MUOKapaa, NPeav3BuKBaLLM Ka-
mepHO MbxgeHe (KM). bes npepgwectsawa KI1P
LaHcoBeTe 3a ycnewHa gedubpunauns Hamans-
BaT. KamMepHOTO MbXXOEHe ce xapakrepusupa C
aunca Ha wn3BbHpedpakTepeH nepuog (,CBO6O-
OEH OT Bb36yXAeHue"), nopaam Koeto gepubpu-
faumsita He MOXXe [a MPEKbCHE pe-eHTpu mexa-
Hu3ma. Mo Bpeme Ha meTabonuTHata dasa Hama
Bb3MOXHOCT 3a BbCTAHOBSIBAHE Ha CbpAeYeH
puTbM, ocurypssall ebekTusHa umpkynaumsa. [Jo
5 MuHyTM OT Hauyanoto Ha CA HacTtbnBa 6uono-
rmyHata CMbpT. TO3M BPEMEBU MHTEPBAN MOXXE
3HauUUTENHO fa Ce YObIDKM Mpu NpoBeXOaHe Ha
apeksaTHa KIIP.

MexxgyHapogHute npenopbku 3a KI1P, akty-
annanpadu npes3 2010 r. octaBaT NoOYTU HENpo-
MeHeHun ot 2005 r., nopagn nunca Ha 3Havynmm HOB
pokasarencteeH wmarepuan. [lpes nocnegHute
roavHu ce yTBbp)KAaBa MyNTUANCUMMINHAPHNUAT
noaxon Ha nposexpgaHe Ha KI1P. lNMpes 2013 T.
ce obeauHsiBaT NPenopbknTe Ha AMepurkaHckarta
cbpoevHa acoumauma (ACA) n AmepukaHckarta
acoumaums o MHCYINT.

NcxemnuHo-penepdy3nioHeH CUHAPOM cref,
CA (NPC). Ton e pesyntar OT Bb3CTAHOBSBaHe

vices etc.). The most typical clinical manifestation

of SCD is: sudden loss of consciousness,

missing perceptible pulse in auscultation, no
pulsations of large arteries and no breathing. The
condition is irreversible if CPR is not administered

and results in biological death. Since SCD is a

sudden condition the cardiac diseases in terminal

stage of heart failure and traumatic events are
excluded.

Cardiopulmonary Resuscitation is a com-
plex of diagnostic and therapeutic procedures
in emergency setting after CA for restoring of
circulation and providing of oxygenated blood to
brain. Weisfeldt et al. defined three consecutive
phases after CA according to ischemia
progression: electrical phase (0-4 min) following
by circulatory phase (4-10 min) and metabolic
phase (more than 10 min) [29].

The electrical phase is manifested by
arrhythmias; the process is reversible and imme-
diate defibrillation is significantly successful
especially if it starts in 3 minutes. Ischemic
metabolites are accumulated in the myocardium
during the circulatory phase leading to VF. The
defibrillation might not be successful without prior
CPR. Ventricular fibrillation features with lack of
out-of-refractory period (,free of excitation®) thus
the defibrillation could not cease the re-entry
mechanism. There is no possibility for recovering
of cardiac rhythm supporting the active circulation
during the metabolic phase. Biologic death
occurs in 5 minutes after the CA. The timeframes
could be extended considerably when applying
an adequate CPR.

The International Guidelines for CPR lastly
updated in 2010 remained almost unchanged
compared to those from 2005 due to lack of
considerably significant new evidence data.
During the last years a multidisciplinary app-
roach for CPR has been established. The Amer-
ican Heart Association (AHA) and American
Stroke Association (ASA) Guidelines are unified
in 2013.

Ischemia-Reperfusion Syndrome after CA
(IRS, post-arrest syndrome). It is a result of the
Return of Spontaneous Circulation (ROSC) during
development of ischemia of tissues [5]. Clinically
the condition manifests with [22]:

e Myocardial Dysfunction (MD) with hypotension,
low cardiac index and arrhythmia. Controlling
of mean blood pressure is critical for providing
of an adequate urine output and normalizing
of lactate plasma levels;

e CNS symptoms — coma, seizures, myoclonus,
cognitive dysfunction and brain death. Sei-
zures after ROSC are observed in 5-15% of
adults and in up to 40% of patients in coma
(generalized, non-generalized, myoclonuses,
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Ha cnoHTaHHaTa umpkynauusa (BCL) Ha doHa Ha
Beue pasBMBalla Ce NCXEMUS Ha TbkaHuTe [5].
KnuHnyHo ce unsgassasa c [22]:

e MwuokapgHa ancodyHkuma (M) — XxunoToHus,
HUCBbK CbpaeyeH mHOekc u aputmus. KoH!
TPOMBLT Ha CPEenHOTO apTepuanHo KpPbBHO
HangraHe (CpAH) e knouyoB 3a agexkBaTHOTO
OTAeNsHe Ha ypvHa 1 HopmanusupaHe ctoun!
HOCTUTE Ha nakrtarta B njasmara;

e [lposiBn ot LUHC - koma, rbpuyoBe, MUOKIO!
HYC, KOFHWTUBHA OUCPYHKUMS U  MO3bYHA
cMbpT. [Mpn 5-15 % OT Bb3pacTHUTE NaLNEHTKN
c BCLU, n oo 40% oT naumMeHTuTe B KOMa ce
HabnogaeaTt rbpuyoBe (reHepanuaupaHu, He!
reHepanuampaHn, MUOKIOoHycKn u ap.). Te no!
BMLIABAT TPMKPATHO MO3bYHUS META60N3bM
1 BOOAT OO AOMb/HWTENHA MO3byHa yBpena.

e [lonnopraHHa HeQoOCTaTbYHOCT Mopaam Hal
ManeH BbTPeCbAOB O6eM, Basogunaraums u
yBEIMYEH PUCK OT UHPekuun (pesynTtat Ha
aKTUBMpPaHe Ha WMYHOMOrMuyHM u Koarynal
LMOHHN MEXaHU3MWN);

e [lepuctnpawa naronorus (OCTbp KOPOHapeH
cuHgpowm, kapauomwuonatun, XOBB, Tokcu!
KONMOTrNYHW/TPOMBOEMBONNYHI/NHEKLNO3HN
3a6onsBaHus 1 xunosonemust) [22].
Texxectta Ha VIPC Bapupa B 3aBUCMMOCT OT

NPOObIPKUTENIHOCTTA M MpuuMHaTa 3a CchnupaHe

Ha cbppeyHarta penHocTt. B cnyuvaun, korato CA

e MHoro kpatbk, IPC moxe n ga He ce npos!

Bn. CumnTomMuTe Ha MO3buHa yBpeoa MOXe fa

ce 3agbnbouar OT HapylweHs B MUKpoumpkyna!

umMaTa, HapyleHa aBToperynauus, XunepkanHus,

XUMEPOKCUS, MUPEKCUSA, XUMEPTIINKEMAS N MbpYO!

Be. 3Hauuma M/, ce cpewa vecto cnen CA kato

O6VKHOBEHO CE Bb3CTAHOBSsIBA B pamMKuTe Ha 2-3

OHW. HeBponormyHmTe YCNOXXHEHUS ca npuymHa

3a CMbpPT Ha 2/3 oT naumeHTute cbc CA npeom

npuema B VIHTEH3UBHO OToeneHve m Ha 1/4 ot

XOCMuUTanu3anpaHuTe naumeHTtn [22].
"AECAE»ZEEAIA 101E& Windupuun!

paT crnopen BpemeTo cnen Havyanoto Ha CA wu

HeycnewHa KIP, Ham-o6wo kakto cnegea: 0-5

MUHYTWM — KnnHMYHa cvbpT (KC), 5-10 MmuHytn —

KC 6e3 HeBponorunueH peduumnt, 10-15 MuHyTK

— KC ¢ HeBponoruveH peduunt, 15-20 MuHyTH -

KopTuKanHa cMbpT, Hag 20 MUHYTU — MO3byHa U

61OMOrMYHa CMbPT.

BaHe Ha e(PeKTVBHOTO MO3bYHO KpbBOOGpaLle!

HMe C NposiBa Ha 06paTMMO 1 BPpeMEeHHO oTnapa!

He Ha Mo3byHMTEe dyHKUMK. CA ce oTbxaecTBsaBa

¢ KC. AnBeonapHata aHOKCKS BOAM OO KIMHUYHA

CMbPT cnepf 2-3 MUHYTU, Nopaan n3dyepnsaHe Ha

KUCnopogHuTe pesepBu Ha opraHmama [30]. Ta

MOXXEe [a e pe3ynTaTr Ha npemaxBaHeTo Ha ana!

patHaTa MopApbXKa Ha KPbBOOGPALLEHUETO U

OVLIaHEeTO.

etc.). They increase the brain metabolism three

times leading to additional brain damage.

« Polyorgan insufficiency as a result of de!
creased intravascular volume, vasodilation
and increased risk of infections (result of acti-
vation of immunologic and coagulogic path-
ways);

» Precipitating pathology (acute coronary syn!
drome, cardiomyopathies, COPD, toxicologi!
cal/thromboembolic/infectious diseases and
hypovolemia) [22].

The severity of IRS varies depending on the
continuation and the cause of the cardiac arrest.
In case of short term CA, the IRS might not be
displayed. Symptoms of brain damage might
deepen by impaired microcirculation, impaired
autoregulation, hypercarbia, hyperoxia, pyrexia,
hyperglycemia and seizures. Significant MD is
often observed after CA and usually recovers in
2-3 days. Neurologic complications are a cause
of death in 2/3 of patients after CA before being
admitted to an Intensive Care Unit and in 1/4 of
hospitalized patients [22].

THUPLQDO & R&asdadslfiedpesed on
the time after the begining of CAand unsuccessful
CPR, as follows: 0-5 min — clinical death (CD);
5-10 min — CD without neurological deficiency;
10-15 min — CD with neurological deficiency; 15-
20 min - cortical death; and over 20 min — brain
and biologic death.

& O L QLFDGs 'dHieanikof discontinuation
of the effective brain circulation demonstrated
with reversible and temporary failure of brain
functions. CA is identified with the clinical death.
After 2-3 minutes the alveolar anoxia leads to
clinical death due to oxygen depletion of body
reserves [30]. It might be a result of removal of the
technical support of circulation and respiration.

& RUW L F D9 a tedul\oKsevere destruction
of the brain cortex and a loss of its functional
connections with the other brain structures
(apallic syndrome, chronic vegetative status). The
patient is in bed and all living systems might
operate for a long period of time [30].

% L R O R JL Fis'tHd¥dth of all cells of the
human body (cell and organ death).

% UDLQ 'id 2Wesult of stopping of brain
circulation and irreversible changes of brain
functions and brain stem presenting with three
main events: coma, absence of stem reflexes
and apnea [2, 13, 30]. As of the current moment in
medical regulation (Regulation No.14/ 15.04.2004)
and in term of transplantation, the locally accepted
definition of this condition is: “irreversible and
permanent cessation of all functions of the brain
in the presence of heartbeat”.

&KDLQ RI1 6 XUhisLigrdiology is used
for the activities after the CA until patient’s survival
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¥YEEIAA»EE»i» IBOEAATAEI»I EZLWWKAVKH DLP RI

CA > @ t 3RVW UHVXVFLWDWLRQ FDUH IRU
e AELEE%AOE»IMIBOBEA%»EA IE» %LIA®DOLW\ RI OLIH RI WKH SDWLHQW
AA AEATAA E» OExAOAAU EE%»EAAOC AZEAIOOE» A
EE¥%»EE» ICOEI ORGHUQ FRQFHSWYV IRU VXUYLYDO HYC
SEAOOEx»i» ICAOEAATAI»I E» IEAEPESGLDF DUUHVW
EEECAEA E» CEAOOEAIA TMEANAA7ZKHCEBOGERAR DUUHVW LV D JOREDO VR
IHBEALE | IEA EIEE%EA EEEU%A AEBRHWGUFAEI»FR®GLWLRQ DVVRFLDWHG ZL\
IHBEEE%A EATEAAIA A »EEAU > UDWH@DQ@OG®CVHYHUH GLVDELOLW\ ,W I
E»ITEUOAU CECAEI % CA:;ANAEIAXEMWK EE»RIEIK YDULHW\ RI HWLRORJLF]|
T»EA¢Yar» 7 El %  A» NAIDAWKREMHQHVLYV ZKLFK GHILQH WKH S
I[E»EIEA»EI»NAUI» T E»l EEEUIAAIFPHERYHANEAJ DIWHU &35 7KH HIIRUWYV
E»EE A»IE rEAE%E»IACE A IE»AEE HAMEWBAWESHUDSHXWLF UHVXOWYV KDY/
%IAOAA TTEANAA E» %AE»%HEAU CEAWA FE GA. B W FEWDEQ V
IOE:AOE» (AAEEIIls t B3UHGLFWRUV RI &35 RXWFRPHYV
~E»IATAEE» “BAEA%» &KDLQ RIt 6X¥UYQYQO® RI ULVN IDFWRUV FDXVLQJ -
I TEAA TAECAE 1A E“EAE»O»%»l ¢ AA)DRAAUWKEW SXUSRVH UHWURVSHFWL
%OAEAAL»EAIE E» > E EEAAALUDBWDNIDEPOAYHY DQG SURVSHFWLYH
NAAEi» AEAIE NAAUI EHHQ SHUIRUPHG DQG D ORW RI GDW
t «»EEE ¢ATAEAENAE»EA E» EEEVURRAOHFWABE JURXSHG E\ GLIIHUHQW S
AA A» EEAAENAU E» IO0E,AOAEVXEAILYDO UDWH DIWHU &$ LV DVVHVV
t «»EE» ¥2« | NAE ¢» 1A T;0E£AA VARAQWIEHHLQJ WLPH GHPRJUDSKLF GI

EYE»TAC»i» T»A» E» -» &$ ULVN IDFWRUV DQG DVVHVVPHQW RI
t «»EE» (ATAEAZE»NAU A» %OAITXDEMNIMWEWLYH DQG TXDOLWDWLYH S|
E» IOE,AOE»i» ¢ AAEEITI $ VLPLODU DSSURDFK LV REVHUYH!

t 2EIl EA»EAC»NAEEEA %EAAA!A» VXOUYILYEE®: D@D OURKBLQJ RI UHVXOWYV
Y%»EA E» A»OAIT%EIE E» AAREI EDERROMXAEH» YDOXH DQG E\ SHUFHQW
REVHUYDWLRQDO VWXG\ LV SXEOLVKH

~-O%EACAEEA AEENAENAA A» BRMEAQVEM KDYH EHHQ REVHUYHG IRU

HI[FOXGLQJ &RURQDU\ DQG ,QWHQVLYF

-OE;AOEAUI »EAIl A %AEY%»ZEREHIENARAWHG UHVXOWYV DIWHU &35 Zt

AE»OAC CA;ANAEIAA EEE%AAL IGIOEGAMNEIWHAAXQVXFFHVVIXO &35 1

iIEA» ICOEIEEII A TAAA» AEY»Z£A IAQ »KRAS LWD O DQG GLVFKDUJHG D

E»>ATAEAAAE» 1A 1 ExAEEE%E»AAA E@AIAEEGREVYHUYDWLRQDO VWXG\ SXE

EA I»AIEEA A E»IE%AEAA» E» EEEIAOSBWLABAE DUH DQDO\]HG IRU D \H
EEEA;AZEUI OACEAEEIII» A» %OADIWEERORIEARVSVWDOLYQ GDEWWUP H

TEA;, ¥2« ®IAEAUI» A» EEITA¥%»EA&S» KBV (EMHAR DVVHVVHG LQ GHWDLOV

EE%“EA E»EE»»%AAEAU JURXSV LQ DEVROXWH YDOXH DQG LQ
t EEA.AAIEEA A» AAPE: EIl ¥« GHDWK GHDWK LQ KRXUV
t EEEA;AZUEA E» EAIAE%AIA T»APRAAH WBWDAQEA KRXUV u GHDWK LQ

¢E o> OEAA EAIEEIEAATA%EA »E»ZEAABQGA/XUYLYDO DIWHU PRQWK
i»»E»xZAAA A EEEIEAAIA%EA EEEHDWHE XS WR DQG DERYH \HDU > @

CA (ACE%E»ITAA ¢»EEA TEEICA EKH- ¥ XEA'LYDO KDV EHHQ DVVHVVHG LQ
1AE%A T»AIEEA A ENAEA» E» AADXKEQWLED KRVSLWDOL]DWLRQ XS WR
AEEAOAIILAEA A A»OAII%AEA EEASAQMWED GLVFKDUJH > @ &RPSO

« »E»x/EAA» E» EEAAALBAEEHE®%/GHPRQVWUDWH D KLJK OHYHO RI LPP
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OAIE EEETO®%»EAU 1A E»%U/AEU:»%»D BWAHOU BRBEDEKH UHVW RI WKH SDUDPH
E» %ETEAE»EA E» EAATAI»IAIA EEHDIEEEO[ES GXH WR WKH IROORZLQ
ITEAEEIl A % EEENAEIA "»A QO»O>DAQHFOEJHE» GDWD DUH IURP &35 ZKLFK |
VaEULAEAA A ET%AEAAI%»EE EEAAQ GLVHUHEAV FLUFXPVWDQFHV WKH

AEAIE i» EEAI»EA E»>NAAEI(» A»KDY3/HE¢,/GELAIHUHQW FKDUDFWHULVWL
I »ExEAA E» ENAEAEAIA TE£A;, 1O0AJOAAEFBPEOMIGLIIHUHQFHY DUH REV!
Yo CEE%EEEEIAZE» %EAEAN» YAMREBHPAOD SDUDPHWHUV DV ZHOO

AETAEAA®EE Ei AAAEAA 2EA (EVRI RABIOYREAQHRXV LQFRPSDUDEOH ¢

EAEEIEAc,IIl/zAEE 1EA; ¥2« I» EEOAEXEIAQJ D VXUYLYDO GH®PROWILSK I[ER

Ei ExNAAEIAIA Ei WEAZEAOEAIA u GDWDEEAANEWLHQWY KDYH EHHQ GLYLC

“AEA A AAEAI»EA 1» > @ -« EDQREGARAIPRIBE \ D \' D DQG DER
YUELAE» E>xWAEU;AEAA A» %EC,\AIZDA[EQEEAWKIE(,PHDQ DJH RI SDWLHQWV

E» E»NAAEI» % A»E.AEAE%AORH DIFVE BN EAAHQ UHSRUWHG 7KH KL
EE»%A »E»ZAA 1 ¢AI»AEEE EBA; PRUWD EbW\ KDV EHHQ REVHUYHG LQ \
AA%UACEIIl» EE MHEMCA> 2»NAAEIAURXSV \' D uQR VXUYLYDO \ I
1EA: ¥« 1A E»xAAEUI E» 1EACEANAGLBERA HY: u 1R VWDWLVWLFDC
»YVIEEUIE» IIEAEEIT A EAA»Yi» GEMHICHEFH LQ PRUWDOLW\ UDWH E\
ICOEI ¢E O»i» EEAMREAMHBAHG > @ ,Q D UHWURVSHFWLY
EELAOA EI O»li» u ICOEI ¢ EQIOXIH@®FH RI GHPRJUDSKLF IDFWRU

A EEAARLUER 1£A; GCAIAN LW ZDNAEGHQWLILHG WKDW WKH DJH
ICOEI ¢E A TEA, %ELAE» > Y@ A WKM UDFH ZHUH QRW SUHGLFWRUV |

IEE®%“E EEETO®%»EA u EEA E»INAAJEHIAQEBD&/EIARQ > @
I[E A E»EE»%AEE ¥2« AA%OE WEAEAN® EKWAIAEDO DQDO\VLV ZLWKLQ D
E» IEAOE» EECEO 2E»®%A IA ENABRUEW EWALV LGHQWLILHG WKDW WK
AAl/zUA(;EII» % {EA %EIEA (E PEIRANHWEAA»NADUYV WKH EHWWHU SURJ
¢ E O»i» A (E (APEIEAI»3DARLNAWY ZLWK DVI\WVWROH IROORZHC
> @ “»WUAEULAEAUI» EEA»A%NQELAOWHUYA FRUUHODWLRQ KDV EHH
EEENAEI E» EAA»YU»%Ex»i» ICOEI IABYWKAQWN VXUYLYHG PRUH WKDQ D F
i»E»ZAIA EEA»A»IAEA EA CE3%»i SURIQREL¥XEAV IRU 9) FRPSDUHG WR
AAE»i EEE»¢A |/EA¢,EAIA EEAOAE,ESDNEL»HEQAWAEL»\NK 3($ VXUYLYHG PRUH
1A ¢(»EEA EIl ¥%« E»EE»%AE» EEAE@AAZBGOEA DQ DQDO\VLV ZDV SXEOL’
MMEERLAU %AEUOAEA i» E»NAAEIRQ RBAHHAMDEMLRQ RI DGXOWV DQ
D»E»ATAEAIIAAA EEA IDE/EA EEABSHUBAQRKESG SXOVHOHVV -> XVLQJ (
1T»TATTAOATAA AE»OAC» E»xAZEAA» IEWAREDOABAMILVWU\ RI &35 15&35
A E»ZEAOAA E» E»xAEEEE,EA EAIE>GHAERACPHBORMGHGA DUUK\WKPLDV LQ ERWI
1 1A EEA»A»TAEA KDYH EHHQ DV\VWROH RU 3($ ZKHUHD)
»E» £AAOT E» EEAAALEAQEIEEKDG EHWWHU VXUYLYDO WKDQ DGXOW:
TAA ¢ »BEEEM»AY» OA E»NAAETAIA TAZEWAE BBAURIUHVVLQI WLVVXH K\SR[LD
AUl EE EELE A EE OAE»IIE¥%A LEIBANDGLGUEWRERLUFXODWRU\ VKRFN LV
YELAEA A E»g UEGAEA A»TRIBESIQARNI FKLOGUHQ UDWKHU WKDQ D F
TEACE»i» LOAE»II BEGAEA E»7TRHMNBKBWVAKIRA RI SXOVHOHVV &% LQ FKL
101 => "»A %AIEA» ICOEIEEIl 1A ESUWRIUYHV¥HY I[URP EUDG\DUUK\WKPLD
Y% RE»AEAIA “OAE»IIEXLA %EIEA 3($ BEGABEBUKHO\ WR 9) > @ 7KH ILUV\
EUC» ENAZEAEA UEGAEA u UKWE®P;RI &% LQ WKH DJH JURXS DER"
u "A A TII»EE%AE» AE»OAC» By ARIVARO7%ALQ Rl KRVSLWDOL]HG D¢
ICOEIEEIIi» EE EEE > @ «AiEIEiERAHZ\%E‘E)EOE)EAERU\ SDWLHQWYV 9) RU 39°

A EA I» AEAIAOEA A» ATAAIA%BEIIDVEBHOG EHAY EHWZHHQ 3 > DQG DV\VW
Q»NAU[» > @ LGHQWLFDO ULVN IDFWRUV DUH SUHYV

~EEEAEECAIA E»A£EAAALUACHXWH P\RFDUGLDO LQIDUFWLRQ L
i» ¢E CAIAN 1A T1i»EE%U%» OA EEZALWHAELUIMMWO\ GRFXPHQWHG 9) RU 3

E»xNAAEIA E»¢ BEGAEA 1 EIE (HWESLEDBAREE IDLOXUH DQG K\SRWH
A» i» AZEA TAAA 1 »I1ATTEAAU 1 EAZLWK» Eb¥BQG DVI\WWROH > @ O0LOG
aE A ENAZEAEAIA Ex»¢ CATAN TA EVSRABHUP»D LPSURYHV VXUYLYDO DI

E“E»IE»i» A»%AIACEIl u EE (JE%EWDLEEERMEARSURWHFWLRQ 7KH XS W

§Voea « § ¥ ¢l ¢ |"{ £85 V! 7¢§5!¢ns IEA »E



"#$%&'()*" #Cardiopulmonary Resuscitation after Cardiac Arrest

Ei ExNAAEIAIA 1 @ > EA A ENAZUARBDESHAXAN EUWDWLRQ ,/&25 UHIHU WR V
CAIAN > @ @2EAA % A ElvuAEAANQGLOE LEG@ABHILVWHUHG UK\WKP RI 9
E» LOAE»IIEA A ¢AN» TEAHEHQAHPRQVWUDWH ZRUVH UHVXOWYV |
A» ¥a« 158&35 u =>~ £ EEA {%AIAARDAWLWDWLYH DVVHVVPHQW RI &
E»ITE%A %EITEA E»A E»EEE (EAIQANEIRBPHSGIAEDVHG RQ LQGHSHQGHQW

EE%E»i» EEAOAE» A» ce-> A ¢ADP>RAABRWEAYUBEWRU\ HWLRORJ\ &RQFRPL'
i»IOOEEII | EEE%EAIAE»O» IOA»EBLWAREAIAWUDXPD RU HOHFWURO\WH
A »NALEA» %E;AO» ¢E NAEATA » DBEVRE LODEMHE ZLWK EHWWHU VXUYLYDO
EU(AE A EAATEI»I E» AEEEE»EBER AWKHERSL®(RQ RI VRPH DXWKRUV WK
EA 2EA ¢AN»i» | ce-> EAIOCOI EXWKBBEIHAEFEHAP DWLRQ KDYH JUHDWHU LPS
i» AEA e > EU/ AE AOC ¥§8 > @ 2E® BXIANB»IDFWRUV GXULQJ UHDQLPDWL
E»¢ UEGAEA EOQOE%AUI ¢EATCAESRRYUEREKAMPRPH RI &35 DUH LQLWLDWLF

E» -> A ¥§ AEA ¥- % Ei PEIEAIWERAAERLQ DIWHU -> &35 GXUDWLRQ
EAIA A % EEA AALOEWEAEAOEAMZ EWKARNVEMWROH RU 3($LQ DGXOWV R
¥8 AEA ¥- 1A EEU%UY%» EAEAE X OEAWVEQHREAHG -> > @ $ FRUUHODWLR
Ei AI»EAIA E» EA»EAC»NAU AZEA HHA;ZEBDEG WEKH KLIJK OHYHOV RI EORRG
®e($> @ O®II»EE%LUY%» 1A IDE¢IIEEYHUAWE>AP WKH QHXURORJLFDO GHIL
E» ¥8 A ¥- A»AIE A CAA¢T @ > A >IADIEGERPL]IHG WULDO LQ SDWLHQWV DGP
EEA A;AEIAOAE EAIAEY 1»ATEE LQWHEWEBAFDUH XQLW WKH FRQYHQWLI
CAE EIIOE CAEA»E:AE AEI»EAI TAa» IERRAAE»LV FRPSDUHG ZLWK WKH LQV
I AAU%»i» E» EQOE%E ¢EAICAEIAE»EMAY¥SFAPRO / 7KH GD\ PRUWDOLW\ L\

» EITEAIA EAIEAE»IEEEA E»ETOARAKMH AURXBERI SDWLHQWYV ZLWK LQWHQV

IAEAAUI» ul o »A»IAITEAAU > @> G@AERERUSGLQI WR WKH UHFHQW JXLG
BUACEIll» 1EA; > A»IE EIA%TEUXMKRXEODAXD GE» NHSW & PPRO / DQG WKH
EABEEEEEIAANAU -O%EACAEEAIYOXFRAVHEERAWURO VKRXOG EH DYRLGH(
E» >-> A S8AA:TE»EE.EAU AEEE, ARA»M\SRHAEFHPLD +\SHUWKHUPLD LV FRF
AECAITAI EE EA»EAC»NAU ,/&125 WHKHABK UY¥EW KRXUV Rl ,56 DQG DVVRFLI
O»AIA E» EOE%EE»O»Z£ZEE EA%AIRXMWERHEPHWXIBS WR QRZ QR UDQGRPL]HG
E» ¥§8 A»IE EUAEA EEEIO%»EAU WBADPO»>WDEE DVVHVVHG WKH HIIHFWL
EEOA EAATEI»IA A» (ET%ATA %A FARQAWER DD GE @
E»ETOAEAU > @ JRU WKH SXUSKRMHQWILWWDWLYH DVVHV
YEAAOAII%XAE» ENAEA» E» AADPERD &I H¥RXWEKRAHUHQW VFDOHV DQG L
IEECAE» E» %»A» E» I»CEIIEUIAZERBYHABMYAA GHYHORSHG IRU SUHGLFWI|
I»ATEEA "»AIEEA E» A»WUEEAY%»ACEIWHUEERA3 A300 RI WKHP LQFOXGH D FF
-> AEAIE 1» EEA»A»ZAZA EIEAN»TAMBEWREBA: EAVXOWLQJ LQ &% DV ZHOO
Uv»EA E» AADPE¢» El ¥2« I» A»  AIODAWRYWAIEXULQJ WKH UHDQLPDWLRQ
I10E,AOQOEE 10, E%AIA A»VUEAU%»EANWWHPEWE ARG»GHYHORSLQJ D VFDOF
ITAEAE % 1E»%EAEAA | PAEIE%ZAOBAJAGAAWA®JI RI VXUYLYDO DIWHU &$
(AD»IAEE» AIAEEAE%AU "A%EEZAEDPRSPEHVAPWHAGBHVXVFLWDWLRQ 3UHG
“B»EA ITE»%C» A AEAAIEEALAAIAE GADOHE»EB6l» .DUQRIVN\ 3HUIRUPDQF}
EEA»A»/EA EE ¢E%E» EEAAA%UACEI36> D& GUAGWVFK LQGH][ > I
»WBIEEA EEEAAZUI OA T»AIEEATAVED O4E KQA EPRW EHHQ ZLGHO\ LPSOHP
EA»EAC»NAU %AEAUUI % EE %E/ZWKH IIDA\EMBENEBW HYHQ D VPDOO SUHVH
A»>»YUEEAY%R»ACEITl EEA¢A -> > @ «AKPNLARWAGHPRQVWUDWHG DQ DFFXUD\
EA EE EACA E» EA»EAC»NAU A» EIEWKRADPEK\ELFDO SHUIRUPDQFH WKXV
¥a« I» E»O»ZE E» ¥2« E»y CAEIEBHHQ-LPSOHPHQWHG LQFOXGLQJ LQ
EEE.,OZFAAIAZEEEII E» ¥3« E»g CRRHRORYJY GLVHDVHV > @ 7KH ORZ

-> YUAA TBAGAIAE > @ " »%UAEU»YSURYAGUAAAD UHWURVSHFWLYH DQDO\V
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§ 3O OpY%kE%AEEIAAECCPACY EC¢EIEDAI°PAU EA¢ % EOE%%¢(NGC CEGEI

CEIl CAA:T BLAIEAAIA EA%» E» AEGRRYSLWHPED»BQG RXW KRVSLWDO SDWL
1E£A;, -> A EA»EAC»NAU A IAAAT» EMHBEA®BWPSEHEPHQWHG LQ WKH FOLQLFD
%AOEAU ¢ ATANAT ZEAUCE E»EsECAMAESEFEHRBEEICRUELGLW\ «>8 LQGH][ Z

a4 PPRO / |1 AEIAEAAWAE u WPPWRB /SQHXPRQLD K\SRWHQVLRQ UH
a» NAAEIATA 1 AEIAEAA%AE %AUAEDOFH\EDIEGEAHGHQWDU\ OLIHVW\OH
£7¥ AC»i T»AEAOAE» CEA%E» WHQODWILEREQIZLWK VXUYLYDO XQWLO G
> @ -O%EACAEEAIA EEAEEEOAA KEWSKLWADAEWLRQ DQG VFRUH RI
E»>»NAAEIA 1A e-+ I» A» EE¢ ¢ OEAVEAN ELYDO%EDWH LV XS WR DQG W
E» AEO%E»i» A»D»E & PPRO / A ARLWK YD /FAEWH DERYH > @ 3URJC
AEIAEAA%EAU %AUAEAAE AEEIEE £H\BDEERLWDBNELRA) 3$5 LQGH[ LV GHYF
OAE EAIA Ei PAEE%AAAACAU ° AEBEPRGCIAURPDWLRQ RI 330 LQGH[ EDVHG
E»WuUAEUg»%» OAIIE % EOE®%AIA OB ORY LAk R | VWXGLHV SDWLHQ
A TA 1%0EA%» | EFEOA AE»AEA EAWIKEH »IQ KEOVSLWDO VXUYLYDO DIWHU
CECAEI» EUC» E»E¢ECAAAE»EA AEGGHHANEDEEAHWWHU SUHGLFWRU RI L
EEETO%»EAU AEAIE ¢» ENAEUI ATAA®A YKEH [ DHBOILDELOLW\ RI 3$5 LQGH]
AEEIEEZA» E» EAEAAIAUI» > @ Rl &35 IDLOXUH KDV QRW EHHQ VXIILF
¢» AEAAOATILAE» ENAEA» E» ABRDRYHBI ¥®G VRPH FRQWURYHUVLDO U
I» 1O0Ae»: AEA E>PAMBAREA AEAAAIMHSRUWHG > @ 1R LQGH[ RU VFD
EEA;%AA¢»EA E» EEAAA%UACEIIIQ IBAGHYU>WR EH XVHG LQ WKH SUDFV
«IAOAA 10,0EA»I AECEEAAAI EiI EEAKMAMHADI SHFLVLRQ IRU rGRs RU rGR Q
I[EEA (EBAAEA ¢E -> A I»AA%» AERIGHUMBAMGUE\ WKH ORFDOO\ DFWLQJ
EE %EACA E» EA»EAC»NAUI» ZEABIXLWHY FHDUFKLQJ IRU PRUH UHOLI

iIA EA»A»ZEA EAIIEAOEA 2EACAEA-A»LMEW®» FRPSOH[ RI GLDJQRVWLF PF
~A»E»i» A» EEA%AAG»EA E» AAPEURIJBREAVIIRI QHXURORJ\FDO VWDWX
NAi»NAU 5HVXVFLWDWLRQ 3UHGLMAWRNUXEFRQIGQ UBFBOBDWLRQ 3URJQF
u536 AE AAIOI A» TEANAEE»ZAZEGRRUIEQHXNRORJLFDO RXWFRPH DUF
EE .»EEE%IAA .DUQRIVN\ 3HUIRUPOKFWURMDWHSIKDORJIJUDSKLF GDWD
A £E.AAIOI E» ¥AEO .HQWVFK >HYRNHG SRWHQWLDOV ELVSHFWUDO L(
@ -A»E»i» A» EEA;%AA»EA ESURANKYH RI WKH FHUHEURVSLQDO I
EAITINAI»NAU EA E»CAE» OAEEAE EBBMHEWAEAHXURQ VSHFLILF HQRODYV
EEENAEI YAEEUIEEIl A» EEAAALUBRREAXBMHGE ARPRIJUDSK\ &7 DQJLRJUD!
¢» EEE»%¢»A TEAE»EAIE E» ¥a« £EYXBEWIDWDFAWLRQ DQJLRJUDSK\ LVRWRSH
»EEE%IAA EA EIOAlI» ¢EII»IOOEELU¥¢¥®RWRESAANFDQQLQJ RI EUDLQ >
A»EEEIE 10IIEUEAA EEE». A AEABURIAQRAVIEEARXOG QRW EH GRQH EDVH(
E»¥%» BAEUOAIAZLZEE A EEA EEANERMWA KM EEFK\VLRORILFDO WHV\
> @ £EAAIOI E» YAEO A (EA»AHUHEWBDA» I 3HUIRUPDQFH &DWHJRULH)\
1A TAEAATA®%EEIT A TEANATAOEEIRXVERRPHEABSFRULQJ 6\VWHP DUH VFDOF

v, AEAEAOE»i» EE»ATAA» > -@ GEEWABIWHUEGES > @
YLEEA%»ACEII EEA¢A »EAIl 3UH $UUHVW ORUELGLW\
U «>8 LQGH[ A 10A¢ »¢AE Y BursoB8/E U O %2 »

“%OIEAEAEAOE» ICOEIEEITl EEAZCHEMKHDPAB¥YW \HDUV SDWLHQWVQg W

IEEAU %OWEAOE» EALEII»IOOEEIKDA» EROVWEGHUDEO\ SURJUHVVHG GXt

IAEE» EOAA» | EEAAA%UACEITI»>SUYRFHEEIEA ,QGHSHQGHQWO\ RI W
i»EAA»NAU 2E YEACA E» WEAEACGHMRIEERVIEAVKH PRUWDOLW\ UDWH
ITEAEEITl E» AE¢;ABREAAALUACEITT» BHDEKLQJ LQ GHYHORSHG FRXQWU
» EEA I1TEAEEII E», E»NAAERAXVIQAN GLUHFWHG RQ LGHQWLI\LQJ
E»i > @ £E¢AAl A» 2EE%EEA» HEHRQRUEAUIMGLFWRUV RI VXUYLYDO DI
NAi»NAU 3URJQRVWLFV $IWHU EHVRVALWIONWERBRE® 3REY WKLV SXUSRVH
LQGH[ A 10A¢»¢AE LUEAE» AWRE JUBDOQMWAFRQGLWLRQV IRU UHWURYV
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A»NAU E» AE¢.AAl» A» ¢»YUEEA%>NCEO\VAKWAR® D ODUJH VFDOH GDWDED

»EAIl %OA EIEEY%» E» CAI»»E»EAKEY EBBRIHVWDEOLVKHG RQO\ LQ 86

B»EAU E»NAAEI» A» EEAAA%RUQIRIIPDM®WABQ REWDLQHG E\ QHZ SUR

BLOIEAMEAEAOE» ¥3« SE ATANAERQMW AEQAKIG FOLQLFDO WULDOV DQ

A EE ¢E%OE EEA.AAIEE A» EAATAABAERWHE2RYV ZHOO

> @ YEIIEAEEEIil» E» AEtAAl()l A» 2aEE ¥,

EATIEAD» E» ¥a« EA A (,Eil»i()OEE—A—AE—A' ~'§"R£'\2'i_@'g£_| 5 5(1&(6

EEI%0E,AE» A»IiE I» EEATOAEA A E%E»IEA E» R o

EO»A%»EAUI» EAATEI»IA > ! @?E@@ Efclél/“o_(fﬂég%EQEl(“?. & I‘AAl‘L.J.QAE‘l/“

CAEI» EA TOOAIInI%» AE AAI AEA 1ASES (B EAFE"Y ¢ A% R a8 HEA IR AR

Vs A CE%@/E é» E»(;AEA EE»AIAOAIAE-.?RE(AQCEEAAA{Ez.QQEOAOQC%O « ©¢IEEY § oAE

Y% 1IE»EA AO(AIE A A»AEEE%E TEABZARE I BAAG» ZAEEYS @ -AIECAVIAEYC i°f

EAIE E» EAOAEAA A» EEE%AA »EA _ﬁ%“yﬁ%}%%%g,E‘AEE)EEE[CEl/zE"IAU A EEAC

- N fomoanx ox s N A - - \ G u
¥°« -B%>» E»AE»%>» |OEIAEA E» EE Eﬁcﬁ@%« ©F6" "HOEDQFR 7 &RRN (" (SVWHLQ
EEA.AAIEEA A» AADE; EIl ¥3« GLRSXOPRQDU\ UHVXVFUIW(@WDRQ 0HB WKH
¥»OAIlI%AE»i» ENAEA» E» AADE #% [ ¥2« u

IEA: > LAEUOY:» ¢ A»%UEEITAOEA QAZOEJJ_;' Lé%%sg BWRQH 3 O0XOOHU - 7RIOH

3

...... AN < . . N~ - Q P
LEEARE»EA E» EAREEAE%AOEAU Ak gﬁ#)ﬁ%ZF%OSW(DVSQ\?JVQFRRVUw

1i»011 A (AO»EAIE 2EE%EEIIAOEAIA PIVRKIIEIEGA DO LQIDUFWLRQ FRPSDULVRQ |
A» EA%EEAE%AOEE 1/2(3AiI'»EE%U%»EMHE\W%%IQA@Q'FWLRQ DQG WKH H[HUFLVH
E» AZAAAIEEAENAI»EEY%E»ITAA ¢»E N = u

=r AT EAE R AR A=A - U " FUPRQJHU ' 3DWKRSK\VLRORJ\ |
IAEAEEEA ABERAE»EA EEIAENA»EA Y 2 U

EAU AE:AAl %,6 EELAOAEE! £AARRESHU B» AYDQV & S5HVXVFLWDWLRQ 3U
%»EA YWAEDACAOEA C»EAAEA! EAl/z'E'FéELQ@%@%D%PH%ULGG&{F&RDSU;?\V\B%G .
IAOE» AEEA»A» - ABEE¥%E»TAU A)gDUGLDF&LkHJJFWDWLRQ U

QEAOOAE NAEATAE»IEEAE »EAITN AECF—ELHI@CEE»3UEHDUUHVW SUHGLFWRUV RI VXI
CE%E»TAU ¥- »E%AE%E»TAU A%AI»AEG LRSMESARQD U\ UHV X V-FLMPDIULIRFQN D P
ISléEEEA» »E%AE%E»IAU AAELEJ;E» >>§§'%§§%E»'l',§0xéK 0 (GZDUG & HITUH\ / +
AAE"E‘E,EE\"AAE,A,E‘”EA E» Q‘EAAO..A” > &RQQL@U‘ QBHPDHUVFKDON % .KDWUL 3

CGECAEI» EA CEAA ¢» IA E»EE»%A B»5RXEBPLHOG . 6FRWW 3 6XPPHUV ' :D
EEE%EEA» I»CE E» “a»A» ED AEAEAOEAREGAVE»RA EHKDOI RI WKH $PHULFDGC

=R - e = T s DVEXODU 'LVHDVH DQ
&DWHJRULHV A *ODVJRZ 2XWFRPH 6HARMWKL @XM WWPKHPLF 6WURNH $ *XLGH
A» ENAEA» E» EA%EELZE%AOEAIA ITEANRAVVEROBOV JURP WKH $PHULFDQ +HD!

P o~ ~ oo e FTRA AT E u H 3 FREWLRQuU
EA i» EEAEZEAACA ¥ EOE%AIA 0>>|E1/§X£’C5,|'E'% [?Ly A

AEAATEETAAAEEE%AOEA AAI;EN;%»%%@R&\E%%E @--Lo &RXQFLO RQ &DUGLRY
@'L J

¥ LWWRFN ' 6X 6 )RVWHU ' 'k

¥ > @ &RRN ' 'RGHN 3 +HQGHUVRQ : +HEHUW 3
OF$SUWKXU & OF'RQDOG ( OLWFKHOO , (

OVEV,OAEAA 3RWWHU - 5RELQVRQ % 5RQFR - ,QWHQV

JOXFRVH FRQWURO LQ FQLW HHEHIO\ LOO !
~ _IAOAEAAIE E» E»NAAEITAIA TEA, ;*Hjé%uﬁ-t‘;ﬁ JRON % &UHFHOLXV 3 &DPSE
IOEEUAE IAEAEAEE E»A%AIAA EEAAPREEAEAMNADAG RWKHU FRUUHODWHYV RI
UEGAEA 1OEA»EE | EE;EUEU®»EA EQU@E%S)EQ\%&QDLOAHEBUUHVOW
VAU A 110%0EOAE M EA En EEENAMEIRD R, [GOODERWIX S oSty
¥3« "AA»2AIACE EIl EAY%AIIEAE»EAU EolbBADOADIWHU ,Q +RYQIOVHHPHROUGLDF
|Q(~)E|EE|||» EEELOEA»Y:» ¢» DA BLAIEAw ¢EI
iA%»O» ¢ E v E»AnAIATA ¢ OEA»1LABL $TE3DZDU | 7KH GLDQGRVURV- RIVEWD
ATIOT A E»IEOAE AOC EEEALARUEA EQENARRER .

L Do e e Y CACALUEA Eoh uohch VRQ 3 $JRVWLQR 5 &REE
A UIEA EEALARIEEA A» EEAAA%UACKEINDER & 37 RPHEBYW - u

¢EEA EOA EEA¢A ¥2« ¢» NAZEI» A EREQAENA' $SEOHPDQQ : &UDYHU / %XU
CE 10A¢»%»EA E» TIEAE%AU A» EATERIEA BJHRQ PXVWDUGV LQ WKH SDOOLI
A CAi» »E»£AAR E» OAEEAEC»O»VES AP BE 6WHQGHO 0 %HUNHO + OXF
EA iOA A»IiE A» QEQAE[» i»A»l» i@@ tjE/IFT\ML»RQ Rl SURJQRVLV LQ RXW RI K
I»CE % ->" u "»NAEE»ZEAU EA%A]I’OEQngQNkY!IP?\)%DyJ'R(\)(U:'% 6 6EKDUI 6 &RZD:
15&35  ©O»Aw»i 1A ¢»EEA A EI EE} gw E:r\\/g\l ILHFWLQJ WKH 2XWFRPH RI &DLU
EAU A E»x¥%AUAEAU &DUH OKGLFLQH
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OO0k HLWAEEIAAECCACS ELEIEDAIDAU EA¢ % EOE¥%¢NEC CELEI

XLVPD 0 $ODVSDD $ -XO\ 2XW RHKWWVSHOMW® G FDUGRDF 6LOOHW $ OF1L
DUUHVWYV Rl QROXEDAMILDF RUWJILQ GLDF DUUHVWD Q®HVRVSLWDO

ODUWHQV 3 0OXOOLH $ %X\ODHUW : &DQUH63 .SV HRRRMIKHQUBPKRXW ' 7KI
(DUO\ SUHGLFWLRQ RI QRQ VXUYLY D OYDRAF S®BUL HZLW ¥ DAXH MH B RUMWPBIDUWLGWDEQ ()
DUUHVW D ZRUBVRIQNVDEIWLHR Q HG (XURSHDQ 6RFLHW\ RI &DUGLRORJ\ RQ

OHDQH\ 3 1IDGNDUQL 9 .HUQ . ,QGLNW)\ 4DDQ0CS HPURIUCE +G LAVAU (V8 D WHHIDNLWE V- L Q

5K\WKPV DQG RXWFRPHV RI DGXOW LQ KRVSLWDO FDUGLDF DUUHVW

&ULW &BUH OHG u 7HPSOH $ 3RUWHU 5 3UHGLFWLQJ QH:
1DGNDUQL 9 /DUNLQ * 3HEHUG\ 0 &DXWYL6YDD\HD | WHLQ FDWIGADE BBUWHYW3DL
0 1LFKRO * /DQH 7UXLWW 7 3RWWV - 2U@DWR - %HUJ 5 )RU

WKH 1DWLRQDO 5HJLVWU\ Rl &DUG LRISPHIPFROQD §\ 6DHDX\DF L WBIWHIRY / 5DP R\

,QYHVWIiSImM&R UV U ( %LDQFR $ B6RXVD - 3URJQRVWLF )DFV
1RODQ - 6RDU - =LGHPDQ ' %LDUHG@WU G LRRSWIDARD U\ HDOWNOEFLWBWIRQ LQ

& .RVWHU 5 :\OOLH - %RWWLJHU %% UDY EPKBQR®I WKH (5&

*XLGHOLQHV :ULWLQJ *URXS (XURSHIHQ VA HDXGWF LOW Do ERI® US& R XSHAVLDOV FLW D W L |
*XLGHOLQHV IRU 5HVXVFLWDWLRQ SHKW HRW L P K[ N FOWE"WH. WHEK P RG H O
PDWHVXVRELWDWLRQu :LMGLFNV ( 9DUHODV 3 *DU\ 6 *URQVHW
2q.HHIH 6 (EHOO 0 3UHGLFWLRQ RI EDNGHCU BIXW& HOUDH. KIS GRWGIR ZH@HUPLQL
LQ KRVSLWDO FDUGLRSXOPRQDU\ UHWHWORLW RWWKG 4RRPS VU BRI RD UGV 6 X
WZR SUHGLFW L5HV X @ F$WUDX W H R/ V $FDGHP\ RI 1HXKXRRO®R I\ u

2q.HHIH 6 5HGDKDQ & .HDQH 3 'DO\=KH$UH =DQQURMKHU*LOHV : OHQVDK *
GHWHUPLQDQWYV RI VXUYLYDO DIWH WG HDWKR VO LWRK SRDLWGH GEXIERRMEBLR Q W F

UHV XV F4XWDW IL'ROH G u u
“VEWE ¢, AEEBECEAVHLATAX $GGUHVV IRU FRUUHVSRQGHQFH
7 E SAAEAC 20EQ ¢ Vs 1LNROD 5DPVKHY 0
ol %EC nERAEAE%AU 'HSDUWPHQW Rl &DUGLRORJ\
s AACAA° EE ACI¢CAAWC® 14E°EAU &OLQLF RI ,QWHQVLYH 7KHUDS\
®E(CCEA;%ADACEA° §A°% ¢, AAU u «<ETAUOLWDU\ OHGLFDO $FDGHP\ u 6RILD
A fe;EE®%A «ETAAEAAS r*HRUJL 6RILLVNLS 6WU
«ETAU 6RILD %XOJDULD
—¢ A 7HO
( PDLO QUDPVKHY#PDLO EJ ( PDLO QUDPVKHY#PDLO EJ
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World Federation of Neurology

16" WORLD NEUROSONOLOGY MEETING

October 18-20, 2013 | Sofia, Bulgaria

. QaHgbkoBa, akag. npog. E. TumaHoBa u npog. M. Kanc.

The organizers of the World Neurosonology Meeting (left to right):
Mrs. Y. Fandakova, Acad. E. Titianova and Prof. Kaps.

3a mbpBM MbT B MCTOpusiTa Ha 6barapckara
HEBPOSIOrMSl Yy Hac ce npoBede CBETOBEH HayuyeH
$Oopym, UMNTO OOMaKMH 1 opraHu3arop 6e bonrap-
ckata acoumaums no HEBPOCOHOMOMMS 1 MO3byHA
XemogrHamuka CbBMECTHO C VI3cneposarenckara
rpyna no HespocoHonorus kbm CeeToBHata ¢e-
jepauvsi no Hesposorua. Hayunust dopym 6e
noa ervpara Ha kmeta Ha Codus rxa VlopaaHka
®aHpbkoBa 1 npoTeye nog MoToTo L [a HanpaBum
HeBpocoHonoeusima npuAoxuma 3a nayueHma“. B
Hero ce peructpupaxa 428 neneratu ot 36 ObpXxa-
B ot EBpona, Asus, Appuka, Asctpanus, Cesep-
Ha 1 OxHa Amveprka. Hag 300 yyeHu yyacTBaxa
C nneHapHW Joknagy unu noctepu. Bve dopyma
yyacteaxa 101 cTygeHT! OT MEOULMHCKUTE YHUBEP-
CUTETW — NokasaTen 3a 3HauMMoCTTa Ha npobnema
cpeqn cTygeHTTe U MnaguTte meguumn. B nneHapHa-
Ta nporpamMa Ha cpeluara ce aucKytupaxa Kioyo-
BM NPOGRIeMu, OTHACALM Ce A0 MPUSIOKEHNETO Ha
ONarHOCTUYHNA 1 TepaneBTUYHNA YNTPasByK npu
CbOOBM N HECHOOBM GOMECTHU MPOLEeCcH, U3roTes-
HETO Ha MeXXayHapoOHW cTaHaapTn v ap.

CeeToBHaTta cpella 6e CbnbTCTBaHa OT 06Yy-
ynTeneH Kypc no HeBpocoHonorns Ha CeeTos-
Hata depdepauns NO HEBPONOrMS C monaraHe Ha

&

www.nsrg.net

é The Neurosonology Research Group
of the World Federation of Neurology

Forthefirsttimeinthe history of Bulgarian Neurology
a world scientific forum was held in our country
hosted and organized by the Bulgarian Society
of Neurosonology and Cerebral Hemodynamics
in cooperation with the Neurosonology Research
Group of the World Federation of Neurology.
This scientific Forum was under the aegis of the
Mayor of Sofia Mrs. Yordanka Fandakova and
went under the motto “Making Neurosonology
applicable to the patient.” Delegates from 36
countries from Europe, Asia, Africa, Australia,
North and South America were registered. Over
300 scientists took part with plenary reports or
posters. The forum was attended by 101 students
from medical universities — indicating the interest
of students and young doctors to this topic. The
plenary program of the meeting discussed key
issues related to the application of diagnostic
and therapeutic ultrasound in diagnosing vascular
and non-vascular pathological processes, the
development of international standards, etc.

The World Meeting was accompanied by a
Neurosonology Training Course of the World
Federation of Neurology with a theoretical
and practical examination. Only four of all

BAHMIX
ertetert
BSNCH

Bulgarian Society of Neurosonology
and Cerebral Hemodynamics
www.neurosonology-bg.com
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XVI cBemoBeH ¢opym no HeBpocoHorozus

Akag. E. TumsaHoBa u npog. M. Kanc omkpuBam usnox6ama Ha anapamypa no Gpeme Ha CBemoBHama cpewa no HeBpocoHonoaus,
kosmo ce cbemos B HAOK Ha 17 okmomBpu 2013 e. OmkpuBaHemo 6e nocregBaHo om 602ama QOAKAOPHA npogpama.

Academician E. Titianova and Prof. M. Kaps open the exhibition of medical equipment during the World Neurosonology Meeting
in Sofia on October 17, 2013. The opening ceremony was followed by a folklore program.

TeopeTnyeH n npaktuyeckn msnut. OT asunute
ce 11 KaHamMpatM camo 4YeTupuma nonyymxa cee-
TOBEH cepTuduKar, KOEeTO M npasu ,nocnaHnuumn®
Ha cBeTOBHaTa HEBPOCOHOMOMA B TEXHUTE CTpa-
Hu. Cpepn TAX € UMETO Ha 6barapCckus COHOOT
o-p Mapko Knucypcku.

Mo Bpeme Ha dopyma ce nNpoBefe HOB U3-
60p Ha YnpaBuTeneH CbBET W npepcedarten Ha
[pynata no HeeBpocoHonorus kbM CeeToBHaTa
depepauna no Hesponorusa. 3a npegcenaren Ha
rpynata 6e nsobpaH npod. Macumo pen Cetre —
npeaceparen Ha ltannaHcKOTO Opy)KecTBO Mo
HEBPOCOHOMOMMS U MO3bYHA xemoguHamuka. B
YnpaButenHusi CbBeT 6€ npensbpaHa ¢ HOB MaH-
pat akapg. npod. EkarepuHa TutaHoBa — npepnce-
paten Ha bbarapckaTta acoumaums N0 HeBPOCO-
HoflorMa M MO3byHa XemopuHamuka. OcHoBaHa
6e JlaTnHoamepukaHcka cekuusi N0 HEBPOCOHO-
norna kbm CeeToBHaTa degepauns MO HEBPOSO-
rms (Beye nva EBponenicka n Asuartcka cekuus).

UneHoBete Ha BAHMX B3exa akTMBHO y4ac-
TMe BbB BCUYKM MEXOYyHapOOHW MpOosiBU Kato
MbAHOMPAaBHM Jeneratn, KOeTo [onpuHece 3a

11 candidates received a world -certificate,
which made them “ambassadors” of the world
Neurosonology in their countries. Among
them was the Bulgarian sonologist Dr. Marco
Klisurski.

A new election for Board and Chairman of the
Neurosonology Group of the World Federation
of Neurology was held during the Meeting.
Prof. Massimo Del Sette - President of the
Italian Society of Neurosonology and Cerebral
Hemodynamics was elected for Chairman
of the Group. Academician Prof. Ekaterina
Titianova — President of the Bulgarian Society
of Neurosonology and Cerebral Hemodynamics
was reelected for another term. A Latin American
section of Neurosonology of the World Federation
of Neurology (European and Asian sections
already existed) was founded.

The members of BSNCH participated actively
in all international events as delegates, which
contributed to increase their skills and to promote
national and international prestige of Bulgarian
Neurosonology.

Hag 150 rekapu u cmygeHmu yyacmBaxa B8 CBemoBHus 06yyumereH Kypc no HeBpocoHonozus,
koumo ce npoBege B 3ara 7 Ha HLK.

Over 150 doctors and students participated in the World Neurosonology Training Course
held in Hall 7 of the National Palace of Culture.
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Jlekmopu no HeBpocoHonozusi (om AsBo Ha gACHO):
npog. 3ubnep, npog. HugepkopH, npop. ¢oH Polimep, npog. Kanc, npop. Xemuea u akag. npop. TumsaHoBa.

Lecturers in Neurosonology (left to right):
Prof. Siebler, Prof. Niederkorn, Prof. von Reuter, Prof. Kaps, Prof. Hetzel and Acad. Titianova.

noBulaBaHe Ha TaxHaTa kKeanudukauus un 3a
YTBbP)KOABaHE Ha HauMoHanHUA U MexayHapoa-
HWS NPECTUX Ha poaHata HEBPOCOHOSOIUS.

CBeTOBHMAT POpyM 6eLle LUMPOKO OTPal3eH B
6brapckuTe MeaU C MHOrOGPOVHK Ny6AMKauMn n
nHTepsioTa B Bbrrapckara HaumoHanHa Tenesunsuns
n BTB. lMpod. MaHdppen Kanc otnpasm 6naropap-
CTBEHO NMUCMO [0 uneHoseTe Ha CeeToBHaTta de-
Jepauvisi Mo HEeBPOSOrMs, B KOETO M3Kassa 6raro-
JApHOCT Ha opraHm3aTopuTe: naTpoHa Ha ¢opyma
r~ka (PaHabkoBa, MPOGhECUOHANHUS KOHIPECEH Op-
raHnsatop — AIM International Bulgaria, cbopraHu-
3aTopute Ha dopyma — ¢upmmte Atlas Consulting
Ltd n MediaCross u cnoHcopuTe Ha dopyma.

Mporpamata Ha ¢opyma U CHUMKOB mMartepu-
an OT NpOBEdeHWNTE MeponpuaTUsS ca My6anKy-
BaHW B HayyHOTO crucaHue ,HeBpocoHonorus
M MO3byHa xemoagmHamuka®, B camta Ha Copy-
YXeHNeTo www.neurosonology-bg.com n B canta
Ha XVI cBetoBeH ¢opym MO HEBPOCOHOMOrUA
www.nsrg2013.net.

Om PegakyuoHHama koneausi

The World Meeting was widely presented
in different Bulgarian media with numerous
publications and interviews for the Bulgarian
National Television and bTV.

Prof. Manfred Kaps directed a Thank you
Letter to the members of the World Federation
of Neurology. He expressed his gratitude
to the Organizing Committee, the patron of
the forum Mrs. Fandakova, the professional
congress organizer — AIM International Bulgaria,
the co-organizers — Atlas Consulting Ltd and
MediaCross and the sponsors. The programme
and pictures from different events are published
in the Journal “Neurosonology and Cerebral
Hemodynamics”, on the website of the Society
www.neurosonology-bg.com and on the site
of the XVI World Neurosonology Meeting
www.nsrg2013.net.

From the Editorial Board

Tpumama y4eHu, noAyduAu Hazpaga 3a Hali-gobbp nocmep om CBemoBHus ¢opym no HeBpocoHoro2uS:
g-p Bukmop OnuBelipa om bpasuaus, [Amumpui PesHuko8 om Pycus u g-p Cmoliko Hukoao8 om bbaeapus.

The three scientists who received the award for Best Poster of the World Neurosonology Meeting:
Dr. Victor Oliveira from Brazil, Dmitrii Reznikov from Russia and Dr. Stoyko Nikolov from Bulgaria.
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NHOOPMALIMN / INFORMATIONS

YNTPA3BYKOBUTE
TEXHONOIruun
npean3BUKaTencTBa
npea MnaauTe MeauLu

ULTRASOUND
TECHNOLOGIES
Challenges Before
Young Doctors

Project N2 BG13/A3.1.2/225/R2

15-20 okTomBpK 2013 .
Coodwus, bonrapus

October 15-20, 2013
Sofia, Bulgaria

YuacmHuyu 8 Mpragexkusi popym no npoepamama ,Mragexxma 8 geucmBue” Ha EBponetickama komucusi
YAmpa3BykoBume mexHonosuu — npegu3BukamencmBa cpeg maagume meguuu” (BG13/A.3.1.2/225/R2)

The participants in the “Youth in Action Programme” of the European Commission —
“Ultrasound Technologies — Challenges Before Young Doctors” (BG13/A.3.1.2/225/R2).

Bbarapckara acoupaumsi No HEBPOCOHOMOUA
1N Mo3byHa xemoamHamumka (BAHMX) 6e gpomakuH
Ha o6yuuTeneH cemvHap Ha Tema: ,YnTpassy-
KOBUTE TexHonoruy — npeamMsBuKaTencTsa cpeg
mvnagute meguun® (BG13/A.3.1.2/225/R2), duHaH-
cupaH OT nporpamata ,Mnagexra B pencreue”
Ha EBponenckaTta KOMUCUS U agMUHUCTPUPaH OT
HauvoHanHmna ueHTbp ,EBponeinckn mnagexku
nporpamu n nHnumatmen® B Codpus. B Hero yyact-
Baxa 4 MapTHbOPCKU opraHu3aumn: MepnumHCKn
yHuBepcuteT — [pau (Asctpus), Bvnrapcka aco-
upraums rno HEeBPOCOHOMOMMSA M MO3bYHA XEMO-
ovHamuka (Bbnrapus), Tpy3mHCcka acoumauus no
HEBPOCOHONOMMSA 1 MO3bYHa xemoauHamuka (Mpy-
31s) n CpbbCKO HALMOHANMHO COPY)XEHUE MO He-
BpoaHrnonorna (Cbpbus) ¢ nogkpenaTa Ha Boge-

#eAehet(  and Cerebral Hemodynamics

BAHMX ) Bulgarian Society of Neurosonology
BSNCH www.neurosonology-bg.com

S Youth
L in Action
e Programme

The Bulgarian Society of Neurosonology and Ce-
rebral Hemodynamics (BSNCH) hosted a training
seminar “Ultrasound Technologies — Challenges
Before Young Doctors” (BG13/A.3.1.2/225/R2)
funded by the “Youth in Action Programme” of the
European Commission and managed by the “Eu-
ropean Youth Programmes and Initiatives” National
Centre in Sofia. It was attended by partners from:
Bulgarian Society of Neurosonology and Cerebral
Hemodynamics (Bulgaria), Medical University of
Graz (Austria), Georgian Society of Neurosonology
and Cerebral Hemodynamics — GSNCH (Georgia)
and Serbian National Society for Neuroangiology
(Serbia) with the support of leading Bulgarian uni-
versities: Faculty of Medicine of Sofia University
“St. Kl. Ohridski”, Medical University of Varna “Prof.
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Yampa3sBykoBume mexHoAosuu — npegu3BukameacmBa cpeg maagume meguyu"

LLMTE YHUBEpCUTETN y Hac: MeguumnHeckn dakyntet
Ha Codunckus yHnsepcuteT ,,Cs. Kn. Oxpuackn®,
MeouumHckn yHusepcutet lpod. p-p . Cros-
HoB“ — BapHa, MeauumHckn yHuepcuteT — [lMne-
BeH, HaumoHanHa cnopTtHa akagemus ,B. JleBckun®
n BoeHHomeamumHcka akagemua — Codus. Hap
50 mnagn nekapu 1M CTyOEHTU MO MeguumHa 06-
MEHMXa OMUT MO MPEBEHUMSATA Ha CbpAEYHOCH-
[OBUTE U MO3bYHOCHOOBUTE 3a6ONsSBaHUS upe3
N3MNon3BaHe Ha ynTpas3BYKOBU TexHomnormn. Ypes
0beaVHsiBaHe Ha MPEeAcTaBUTENUTE OT pPasfiMyHU
ObpXkaBu Ha EBponenckmsi cbto3 1 Obpyxasu, rpa-
Huyewm cbe Cblo3a, 3a pelaBaHeTO Ha TO3U O6LL,
coumaneH npo6nemM yyacTHALUTE B CeMMHapa
npekpauynxa rpaHULMTE Ha KynTypHUTE U Haumo-
HanHWUTE CY pasnnuna B MMETO Ha obluata Xyma-
HUTapHa uen: npeg 3aboasBaHemo Bcuyku xopa ca
pabHu 6e3 3HayeHUe Ha mexHume pacoBu, noAoBu
U peAusuo3HU pasaudusi — me umam Hyxxga om eg-
HakBa cneyuaAu3upaHa NoMouWw, Koemo e mMucusima
Ha maagume Aekapu! TpoOeKTbT 3acsra OCHOBOMO-
naraw, npuHuMn Ha Cblo3a — NpaBoOTO Ha AOCTHIN
[0 3OpaBeonasBaHe U rapaHTMpaHeTo Ha BMCOKO
KayecTBO Ha >KMBOT, M KOPECnoHaupa u3usno c
EBponeiickaTta xapTa 3a CbpAeyYHO 34paBe.
YyacTHUUMTE B CemMuHapa npeacraBuxa 3a-
60/1eBaeMOCTTa U CMbPTHOCTTA OT MWHCYNTU B
TEXHUTE CTpaHuW K cropenuxa [o6pu NpakTKu
3a MpeBeHUMs Ha coumanHo 3HaymmuTe 3a6ons-
BaHusa. Mopepatopu Ha guckycumTe 6sixa npog.
Kypm HugepkopH, pbkOBOAWUTEN Ha KNMHMKaTa no
HeBponorusi Ha YHusepcuteta B [pau; [pysus,

Dr. P. Stoyanov”; Medical University of Pleven,
National Sports Academy “V. Levski” and Military
Medical Academy - Sofia. Over 50 young doc-
tors and medical students shared their experience
on prevention of cardiovascular and cerebrovas-
cular diseases by using ultrasound technologies.
By bringing together representatives from different
countries of the European Union and countries
neighboring the Union to address this common
social problem, the participants overstepped their
cultural and national differences in the name of
this common humanitarian goal: all are equal be-
fore the disease regardless racial, gender and reli-
gious differences — all need the same specialized
care, that’s the young doctors’ mission! The project
concerns the founding principle of the Union - the
right of access to health care and a high quality of
life, and corresponds fully to the European Heart
Health Charter.

Seminar participants presented their own pre-
sentations on stroke morbidity and mortality in
their countries and shared best practices for pre-
vention of socially significant diseases. Modera-
tors were: Prof. Kurt Niederkorn, Head of the De-
partment of Neurology at the University of Graz,
Assoc. Prof. Marina Alpaidze, President of the
Georgian Society of Neurosonology and Cerebral
Hemodynamics, Assist. Prof. Milija Mijajlovic, na-
tional expert on Neuroangiology, Acad. Prof. Ekat-
erina Titianova, Project Manager and Chairman of
BSNCH, Assoc. Prof. Silva Andonova, Head of the
Neurology Clinic at the Medical University — Var-
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Ultrasound Technologies Challenges Before Young Doctors

gou. MapuHa Aanaugse, npes3vpeHT Ha [py3uH-
CKOTO ApPY>XECTBO MO HEBPOCOHOJNIOMUS 1 MO3bY-
Ha XemoamHamuka; rA. ac. g-p Muaus Muxauno-
Buy, HaLMOHAaNEH eKcnepT MO HEBPOAHIMOOrus,
akag. npog. EkamepuHa TumsHoBa, pbKOBOAMTEN
Ha npoekta un npepcepaten Ha BAHMX; gou.
CunBa AHgoHOBa, pbKOBOAMTEN Ha HEBPONOrMyHa
knuHuka B MY — BapHa; g-p CoHs KapakbHeBa
— HavanHMK Ha coHorpadcka naéopaTtopus 1 ce-
kpeTtap Ha BAHMX, v e-H EBzeHu KapakaHoBcku —
MapKeTUHT AMpeKTop Ha M-Ten, KOWTO NpeacTasu
Bb3MOXXHOCTUTE Ha TenemeanumHaTa.

YuactHnunte BbB dopyma nocetuxa Meaw-
unHckna dpakyntet Ha CoPUNCKNA YHUBEPCUTET U
6onHuLa ,Jlo3eHel ", n3noxxéara Ha ynTpasByKo-
Ba anapartypa B HOK no speme Ha XVI cBeToBEH
¢$bopymM MO HEBPOCOHOMOMNA U CBETOBHUSA KYpC Ha
0obyuyeHne B Tasn o6nacr.

Cpelwata 3aBbpliy C NognucBaHe Ha MeMO-
paHoyM OT BCUYKM y4yacCTHULM, KOWTO € agpecu-
paH 0O 3A4paBHUTE VHCTUTYUMW, HaUMOHASHUTE
n Esponenckus napnameHtn. MemopaHoymbT
HacbpyaBa MfaguMTe Xopa B YyBCTBO 3a €BPO-
NMencko rpaKOaHCTBO W MPUHAANEXHOCT Mpu
dopmmpaHe Ha eBponenckuTe 34paBHU MOMUTU-
kn. Ypes umHTepHeT 6asvpaHaTta mpexa Wiggio
yyacTHuuuTe B EBponenckms mnagexkum npoekT
nmat Bb3MOXHOCT 3a HernpekbcHaT O6MeH Ha
nHdopMaLmMs N CHUMKOB Martepuar.

[MoBeue nMHPopmauuss Moxe ga HameputTe Ha
www.neurosonology-bg.com

Om PegakuyuoHHama koneausi

na, Dr. Sonia Karakaneva, MD — Chief of Sonology
Laboratory and BSNCH Secretary and Mr. Evgeni
Karakanovski — Marketing Director of M-tel who
presented the possibilities of telemedicine.

Participants visited the Medical Faculty of Sofia
University Hospital “Lozenets”, the exhibition of ul-
trasound equipment in the National Palace of Cul-
ture during the XVI World Neurosonology Meeting
and the accompanying World Teaching Course.

The seminar ended by signing a Memoran-
dum, addressed to health institutions, national
and European parliaments. This Memorandum
encourages young people to develop a sense of
European citizenship and identity in formulating
European health policies. Through Internet-based
network Wiggio participants in the youth project
have the opportunity to continuously exchange
information and pictures. For more information
see www.neurosonology-bg.com

From Editorial Board
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Regional Teaching Course
of the European Academy of Neurology
October 2-5, 2014 | Sofia, Bulgaria

WELCOME MESSAGE
Dear Colleagues and Friends,

On behalf of the European Academy of Neurology (the new unified organisation for Neurology in
Europe formed by the EFNS and ENS) and the Bulgarian Society of Neurosonology and Cerebral
Hemodynamics we are honored to invite you to the EAN Regional Teaching Course in Sofia from
October 2™ to 5% 2014.

The course aims to provide a very high level of scientific and practical knowledge in the following
scientific topics:

1. Aging brain, Stroke and Dementia
2. Modern Aspects of Neurorehabilitation
3. Advance of Neurosonology

Leading experts are invited to present lectures and organize workshops. Their names and the final
program are announced on the sites: www.neurosonology-bg.com and www.eaneurology.org.

All delegates will have the opportunity to enjoy the history and the beauty of Sofia — one of the oldest
capitals in Europe.

We look forward to welcoming you in Sofia, 2014!

Acad. Prof. Ekaterina Titianova

Chair of the Bulgarian Society
of Neurosonology and Cerebral Hemodynamics

Academician of the Bulgarian
Academy of Sciences and Arts

BAHMX \ suLcARIAN sOCIETY YEAR OF THE BRAIN
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OF NEUROLOGY BSNCH AND CEREBRAL
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YEAR OF THE BRAIN

EUROPE

Apyrn HayuyHn popymn
Other Scientific Events

2014

66" Annual Meeting

of the AAN

28 April — 03 May, 2014
Philadelphia, USA
www.aan.com/go/home

ESC - European Stroke
Conference 2014

04 - 09 May, 2014
London, UK
www.eurostroke.org

Joint Congress of European
Neurology (EFNS-ENS)

31 May - 03 June, 2014
Istanbul, Turkey
www.efns2014.efns.org

National Conference
of the Bulgarian
Society of Neurology
12 = 15 June, 2014

Golden Sands Resort, Bulgaria

www.nhevrologiabg.com/events

9t FENS Forum
of Neuroscience
05 - 09 July, 2014
Milan, Italy

www.fens2014.neurosciences.asso.fr

10" Asian & Oceanian
Epilepsy Congress
(AOEC)

24 — 27 August, 2014
Singapoure

www.epilepsysingapore2014.org

World Congress on NeuroTherapeutics:
Dilemmas, Debates & Discussions (DDDN)
4 — 7 September, 2014

Basel, Switzerland
www.congressmed.com/neurology/

9" Meeting of the BSNCH
2 October, 2014

Sofia, Bulgaria
www.neurosonology-bg.com

Regional Teaching Course in Sofia

2 — 5 October, 2014

Sofia, Bulgaria
www.efns.org/Regional-Teaching-Course-
in-Sofia-Bulgaria.1246.0.html

10" Collegium Praxis Neurologicae
10 — 12 October, 2014

Shumen, Bulgaria
www.nevrologiabg.com/events/bulgaria

9t World Stroke Congress
22 — 25 October, 2014, Istanbul, Turkey
www?2.kenes.com/stroke2014/

2015

8" World Congress of the International Society

of Physical and Rehabilitation Medicine
6 — 11 June, 2015

Berlin, Germany

www.isprm2015.org

15t Congress of the European Academy
of Neurology (EAN)

20 - 23 June, 2015

Berlin, Germany
www.eaneurology.org/berlin2015
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YKasaHna Kom aBTopunTe

CnincaHneTo “HeBpocoHOMOMMS U MO3bYHa XemopuHamunka” e
oduumaneH opraH Ha Bbnrapckara acouuaums no HeBPOCOHOIO-
s 1 MO3bYHA XeEMoAvHamuka. To My6rmkKyBa OpUrMHAaHKU CTaTin
B 06nacTTa Ha ynTpa3ssykoBaTa AMarHOCTMKa B HEBPOMOrMATa, Heo-
HaTONOrMsTa N aHrMONOTUATa, KaKTO U akTyanHu NpoyyYBaHus Bbpxy
MO3byHaTa XemoavHaMmka 1 apyru cebp3aHu npoénematnku. Cnu-
CaHMeTo CbabpXKa CneaHuTe py6GpuKu:

- pedakunoHHa CTaTnsl, Bb3/IOXXEeHa OT peakornervsTa.

- OpurMHanHu ctatmu — go 6-8 cTpaHuuW, BKIIOYUTENHO Tabnu-
un, durypu, KHUronuc.

- KpaTKu Hay4yHW CbOGLUEeHWs — A0 4 CTpaHuuw.

- 0630pHU cTtatum — Ao 10 cTpaHWuuW, BKIKOUYUTENHO KHUTOMUC.

- unHdopmaumm 3a HayyHu Gopymu.

- peLeH3nn Ha HOBU KHUIN.

- KOW KOW e — NPefcTaBsHe Ha N3TbKHATU YYEHU 1 OpraHn3auuu.

Cratunte (C U3KMOYEeHNEe Ha peaakTopCcKUTE) OT Gbharapckun
aBTOpU Tps6Ba Ja 6bAaT HanucaHu Ha GbArapCcku U aHrMMNCKN
e3uk. Te ce agpecupar [oO rnaBHUA pefakTop u ce muanpawar rno
e-mail unn Ha enekTpoHeH HOoCWTen Ha appec:

Akag. npo¢. EkamepuHa TumsHoBa, gMH

KnauHuka , QyHKUuOHaAHa guazHocmuka Ha HepBHama cucmema*“
BoeHHomeguyuHcka akagemusi, 6yA. “CB. [eopeu Coguticku” 3
1606 Cogus, Bbbreapus, e-mail: titianova@yahoo.com

Cratuute Tpsi6Ba ga CbAbpXKaT: Npuapy>kasallo nucmo, 3a-
rnasHa CTpaHuua, pestomMe, KMoYoBM AyMU, eKCMO3€e U KHUTOMNUC.

1. MNpuapyxasawo nMCMO — BCUYKM aBTOpW Aeknapupar
NMMCMEHO, Ye ca CbINacHN C TEKCTA, NPEONOXKEH 3a My6nvKyBaHe.

2. 3arnaBHa cTpaHuua — CbAabp)ka MbJHO 3arnasuve, MeHa un
MHULMANN Ha aBTopuTe, akapgeMuyHu CTeneHu, mectopaéoTa (MH-
cTUTyuMsi, rpag, Abpxasa). OTéensssa ce MMETO U TOYeH agpec,
TenedpoH 1 e-mail Ha aBTOpa, OTroBapsLl 3a KOPecnoHOeHumsTa.
MocouBa ce cbKpaTeHO 3arnaBvie Ha GbArapCKu 1 aHMUNCKN e3UK.

3. Pe3stome — Ha 6bnrapcku 1 aHrMNCKN e3nkK, He noseye oT
500 oymu, nocnegsaHo OT MakCumMym 5 Koyosu aymu, nogpene-
HV NO a3byyeH peq.

4. EKcnose — opurMHanHuTe CTtati U KpaTKuTe Hay4HW Cb-
OGLLEHNs CbabpXKaT yBOA, LeNnn, KOHTUHIEHT 1 MeToau, pesynta-
TN, o6CbHXKAAHE.

4.1. Il3vepuTtenHn eguHuum — o6o3Hauasar ce no Sl cucre-
mara, AeCEeTUUYHUAT 3HaK ce 0603HavaBa C TouKa.

4.2. Tabnuum 1 TEKCT KbM WIOCTPaLMUTE — NPEACTaBAT ce
Ha OTAeNeH NNCT, HOMEPUPAHN N C KPaTbK OBSCHUTENEH TEKCT.

4.3. VinlocTpauum — nogaear ce OTAENHO B eAVH OT crnegHuTe
dannosn popmartu: tiff, jpeg, bmp psd, eps, ai.

5. Knuronuc — aBTopute ce nogpexgar no asbyyeH pef,
3arnaBsusTa ce Moco4yBaT U3LANO, CbKpaLeHUATa U MMeHaTa Ha
cnucaHusTa ce npeactasaT kakTo B Index Medicus. Uutupaxute
aBTOpU ce 0T6ena3Bar C NOpPenHNs UM HOMEP OT KHuronuca.

Mpumepn:

[1]Aaslid R, Huber P, Nornes H. Evaluation of cerebrovascular
spasm with transcranial Doppler ultrasound. J Neurosurg 60,
1984:37-41.

[2] Ringelstein E, Otis S. Physiological testing of vasomotor
reserve. In: Newell D, Aaslid R (eds). Transcranial Doppler. Raven
Press. New York, 1992, 83-99.

O6ww ycnoBuA. Becruky pbkonucu Noanexar Ha peLeHavpa-
He. I3npaluaHeTo Ha pbkonue 3a Ny6anKyBaHe o3Hayasa Npexsbp-
NSiHE Ha aBTOPCKOTO MpaBO OT aBTopa KbM uspatens. lMpuetute
nyénmKaumy ctaBaTt CO6CTBEHOCT Ha crnMcaHneTo ,HeBpocoHonorns
N MO3bYHa XEMOAMHaAMMKA” 1 He MoraT fia ce npeny6nukysaT usus-
710 UNK YaCTUYHO 6e3 MMCMEHOTO cbrnacue Ha uspatens. OTrosop-
HOCT Ha aBTopa e fa nony4yn paspeLleHne 3a Bb3npou3BexaaHe Ha
nnocTpaumu, Tabnmum 1 T.H. OT Apyrn nyenaMKaumm.

KoHnukT Ha nHTepecun. ABTopuTe ca 3aab/HKeHn aa onose-
CTAT BCAKO CMOHCOPCTBO MAM GUHAHCOBM [OrOBOPEHOCTU, CBbP-
3aHW C TAxHaTta paspaboTka. [leknapupaHeTo Ha KOHGAUKT Ha
NHTEpPEeCK ce OTpassBa B Kpas Ha nyénukauusTa.

ETnuHn Hopmn. ABTOpUTE 3afb/DKMTENIHO MOCOYBAT, Ye yyac-
THULMTE B NPOYYBaHETO ca Aanu MHGOPMUPaHO cbrnacue, a uscne-
[IOBaTENCKMAT NPOTOKON € Of06peH OT nokanHaTta eTmyHa KOMUCUS.

KopekTtypn. Kopektypute ce wusnpawar Ha asTopuTe 1
cnepga fa 6bpart BbpHATW B Hal-KpaTKy CPOKOBE.

Mpeneuatkn. 3asBku 1 LEHOBA NUCTa ce nanpawar 3aefHo
C KopekTypuTe. 3asBKu, NOJafeHN crnep oTneyaTBaHe Ha CboOT-
BETHNS GPON, Ce TakCcyBaT Ha MO-BUCOKMN LEHN.

3a cnpasku:
[-p P. Oumosa, e-mail: rddimova@abv.bg
CnmcaHveTo e JOCTLIMHO OHManH Ha Www.neurosonology-bg.com

Instructions for authors

“Neurosonology and Cerebral Hemodynamics” is the of-
ficial Journal of the Bulgarian Society of Neurosonology and
Cerebral Hemodynamics. The journal publishes original papers
on ultrasound diagnostics in neurology, neonatology and angi-
ology, as well as articles on the cerebral hemodynamics and
related problems. It contains the following categories:

- editorials, assigned by the Editorial Board.

- original papers — up to 6-8 pages, including tables, figures and
references.

- short reports — up to 4 pages.

- review articles — up to 10 pages, including references.

- information for different scientific forums.

- new books reviews.

- who is who — presentation of outstanding scientists and organi-
zations.

The papers (with exception of editorial) should be written in
Bulgarian and English for bulgarian authors, or English for au-
thors from other countries. They should be submitted by e-mail or
on electronic carrier sent to the following address:

Acad. Prof. Ekaterina Titianova, MD, PhD, DSc

Clinic of Functional Diagnostics of Nervous System
Military Medical Academy, 3, “St. Georgi Sofiiski” Blvd.
1606 Sofia, Bulgaria, e-mail: titianova@yahoo.com

The papers should contain a cover letter, title page, abstract,
key words, original report, references.

1. Cover letter — includes the affiliation and contact informa-
tion for the corresponding author. All authors declare in writing
that they agree with the text.

2. Title page - consists of full title (followed by a short title
in Bulgarian and English), names and initials of the authors, their
academic degrees, institution of work (institution, city, country). It
should contain also the name, address, phone number and e-mail
address of the corresponding author.

3. Abstract — written in Bulgarian and English, containing up to
500 words, followed by up to 5 key words, arranged alphabetically.

4. The original papers and short scientific reports include
introduction, objective, material and methods, results, discussion.

4.1. Measurements — should be in international units, using
a decimal point.

4.2. Tables and the text of illustrations — should be presented
on a separate sheet of paper, numbered, with a short explanation.

4.3. lllustrations — must be submitted separately in one of the
following formats: tiff, jpeg, bmp psd, eps, ai.

5. References — presented on a separate sheet of paper,
with authors’ names arranged in alphabetical order, full titles, ab-
breviations and journals’ names mentioned as in Index Medicus.
The authors are cited in the text by their number from the refer-
ence list.

Examples:

[1]Aaslid R, Huber P, Nornes H. Evaluation of cerebrovascular
spasm with transcranial Doppler ultrasound. J Neurosurg 60,
1984:37-41.

[2] Ringelstein E, Otis S. Physiological testing of vasomotor
reserve. In: Newell D, Aaslid R (eds). Transcranial Doppler. Raven
Press. New York, 1992, 83-99.

General conditions. All manuscripts are subject to editorial
review. Submission of an article for publication implies transfer of
the copyright from the author to the publisher upon acceptance.
Accepted papers become the property of Journal of Neurosonol-
ogy and Cerebral Hemodynamics and may not be reproduced
in whole or in part without the written consent of the Publisher.
It is the author's responsibility to obtain permission to reproduce
illustrations, tables, etc. from other publications.

Conflicts of Interest. Authors are required to disclose any
sponsorship or funding arrangements relating to their research.
Conflict of interest statements will be published at the end of the
article.

Ethics. Authors should state that subjects have given their
informed consent and that the study protocol has been approved
by the institute's committee on human research.

Proofs. Proofs are sent to the corresponding author and
should be returned with the least possible delay.

Reprints. Order forms and a price list for reprints are sent
with the proofs. Orders submitted after the issue is printed are
subject to higher prices.

For more information:
R. Dimova, MD, e-mail: rddimova@abv.bg
The Journal is available online on www.neurosonology-bg.com
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