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PEOAKUVMOHHW / EDITORIAL

Yntpa3Byk n nscrneagsaHe
Ha T. Hap. ,,XpOHNYHa LepebpocnnHanHa BeHO3Ha
HeaoCTaTbUYHOCT MNP MHOXXeCTBEeHa cknepo3sa*

X. M. Baagyeca', @. Oen?, C. N. LLpati6ep?, b. BaH OcmeH?,
K. lWmadpep?, @. Moa>¢, M. I1. Yomiec”

'HeBponozuyeH uyeHmnp, KauHuka ,Segeberger” — bag 3ezebepe, [epmaHus, 2Kamegpa no HeBponoeus,
MeguuyuHcku yHuBepcumem ,Charité” — bepauH, lepmarus, LleHmbp no MHOXecmBeHa CkAepo3a,
Kamegpa no HeBponoeus, MeguuuHcku yeHmbp Ha CBo6ogeH yHuBepcumem — AmMcmepgam, XoraHgus,
‘UHnecmumym ,Blizard”, Llenmbp no HeBpoHayku u mpabmu (2pyna no HeBpoumyHonozus), bapmc
u MlHemumym no meguyuHa u cmomamonoeus ,Queen Mary” — JloHgoH, Beaukob6pumanus,
SKAuHUYeH UeHmbp 3a Hay4yHu u3cAegBaHusi u ekcnepuMeHmaneH U KAUHUYeH u3caegoBamencku UeHmbp,
MeguyuHcku yHuBepcumem ,Charité’, LleHmbp no moaekyrspHa meguuuHa ,Max Delbrueck” — bepauH, epmaHus,
5M3cregoBamencku UeHmMbP NO KAUHUYHA U eKCnepuMeHmanHa MHoxecmBeHa CKAepo3a,
Kamegpa no HeBponozus, MeguuuHcku yHuBepcumem ,Charité” — bepauH, [epmaHus,

"LleHmbp no mMHoxecmBeHa ckaepo3a, Kamegpa no paguoaoaus,

MeguyuHcku yeHmbp Ha CBobogeH yHUBepcumem — Amcmepgam, XoAaHgus

Kniouosu gymun: [Mpes 2006 r. 3am60HN BbBELE OTHOBO MaesATa, Ye MHOXecTBeHarta ckneposa (MC)
MHOXKeCTBeHa CKepo3a, € CBbp3aHa C XPOHWYHO HapylleH BeHO3eH oTTok B LIHC, BbBeXaankum NOHATMETO XPO-
HEeBPOCOHOMOrVS, HMYHa LepebpocnHanHa BeHo3Ha HepoctatbyuHocT (,XLIBH”). OuarHozarta Ha ,XLIBH”
yNTpassyk Ce OCHOBaBa Ha exorpadCku KpuTepuu, KOUTO CMOPEr, aBTopa Ce HamupaT npu nauu-

eHtmte ¢ MC. Cnopen Tasu KOHUEMUUS XPOHUYHATa HegoCTaTbYHOCT Ha BEHO3HOTO
OTTMYaHe e CBbp3aHa C BEHO3EH 3acTon 1 pedriykc, BOOELM OO OTaraHe Ha Xensso
1 nocnefBallo Bb3naneHne 1 gereHepaumns Ha HEBPOHU. Bb3parkgaHeTo Ha Tasu KOH-
uenuua npeanssuka ronam nHtepec B meanmte U nauneHTCKuTe rpynu, rasHO nopaan
Hagexparta, Ye eHOoBacKynapHoTo fieveHne Ha ,XLUBH” 6un morno ga nogo6pu cumn-
Tomute Ha MC. MHoro nscnegosarenu ca ce onutanu fa Bb3npou3sedaT pesynratnre
Ha 3amMGOHM C Oynnekc coHorpadus, sapeHo-marHuTeH pesoHaHc (AMP) n katetepu-
3aumnoHHa aHrvorpadus. lNMonyyeHWTe pe3ynTati Kato LSO He MOAKPEensaT Teopusita
3a ,XLBH”. OcBeH TOBa nunceaT METOAONOMMUYECKN afeKBaTHY MpOyYBaHus, KOUTo Aa
JoKaykaT Uny onpoBeprast 6naronpusTHOTO Bb3[AENCTBME HA €HO0BaCKYNapHOTO feye-
Hue npu nauveHt ¢ MC. To3n 0630p NpeacTaBs NOAPO6eH NPernes Ha HepocTaTbLUMTe
Ha KoHuenuuata 3a ,XUBH”. Mo Hawe MHeHMe B MOMEHTa HsiMa OCHOBaHue pa ce
BK/OYBa AmarHocTuumpaHe mnu nedveHme Ha ,XLBH” npu nauveHtn ¢ MC.

Ultrasound and the Study of the so-called Chronic
Cerebrospinal Venous Insufficiency in Multiple Sclerosis

J. M. Valdueza', F. Doepp?, S. J. Schreiber?,
B. W. van Oosten®, K. Schmierer’, F. Paul*¢, M. P. Wattjes”

'Neurological Center, Segeberger Kliniken, Bad Segeberg, Germany, ?Department of Neurology, Charité University
Medicine Berlin, Berlin, Germany, 3MS Center Amsterdam, Dept. of Neurology, VU University Medical Center,
Amsterdam, The Netherlands, *Blizard Institute, Centre for Neuroscience and Trauma (Neuroimmunology Group),
Barts and The London Queen Mary School of Medicine and Dentistry, London, UK, *Neurocure Clinical Research
Center and Experimental and Clinical Research Center, Charite University Medicine Berlin and Max Delbrueck Center
for Molecular Medicine, Berlin, Germany, SClinical and Experimental Multiple Sclerosis Research Center, Department
of Neurology, Charité University Medicine Berlin, Berlin, Germany, ‘MS Center Amsterdam, Dept. of Radiology,
VU University Medical Center, Amsterdam, The Netherlands

* [ly6aukayusma e yacm om cmamusma "KakBo ce o6bpka? [locpew- * The article is a section of the article "What went wrong? The flawed
Hama KoHuenuusl 3a uepebpocnuHarHama BeHo3Ha HegocmambyHocm'. concept of cerebrospinal venous insufficiency." Valdueza JM, Doepp F,
Valdueza JM, Doepp F, Schreiber SJ, van Oosten BW, Schmierer K, Paul Schreiber SJ, van Oosten BW, Schmierer K, Paul F, Watties MP.J Cereb
F, Watties MP.J Cereb Blood Flow Metab. 2013 Feb 27. doi: 10.1038/ Blood Flow Metab. 2013 Feb 27. doi: 10.1038/jcbfm.2013.31. [Epub
jebfm.2013.31.[E-ny6A. npegcmou ga u3e3e om neyam]. ahead of print].
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Kniouosn gymn:
Multiple sclerosis,
Neurosonology,
Ultrasound

In 2006, Zamboni re-introduced the concept that chronic impaired venous outflow
of the CNS is associated with multiple sclerosis (MS), coining the term of chronic
cerebrospinal venous insufficiency (“CCSVI”). The diagnosis of “CCSVI” is based on
sonographic criteria, which he found exclusively fulfilled in MS. The concept proposes
that chronic venous outflow failure is associated with venous reflux and congestion
and leads to iron deposition, thereby inducing neuroinflammation and degeneration.
The revival of this concept has generated major interest in media and patient groups,
mainly driven by the hope that endovascular treatment of “CCSVI” could alleviate
MS. Many investigators tried to replicate Zamboni’s results with duplex sonography,
MRI, and catheter angiography. The data obtained here do generally not support the
“CCSVI” concept. Moreover, there are no methodologically adequate studies to prove
or disprove beneficial effects of endovascular treatment in MS. This review gives a
comprehensive overview of the methodological flaws of the ultrasound based “CCSVI”
concept. In our view, there is currently no basis to diagnose or treat “CCSVI” in the

care of MS patients.

Mpe3 2006 r. cbaoBuaT xupypr NMaono 3am6o-
HN BbBede OTHOBO MATtopM3NONOrMYHOTO CXBa-
LaHe 3a NaTtonorus Ha BEHO3HNA OTTOK, BogeLa
B KpamHa CMeTKa OO MHOXXEeCTBeHa CKreposa
(MC) [71]. Tom ocHoBaBa Ta3u KoHuenuusa (1nu
,fonsama nges“) Ha Qo6bpe U3BECTHUTE XMUcTona-
TONOMMYHN XapakKTEPUCTMKN Ha Bb3NanuTenHute
nesum npu MC - neprBeHoO3HaTa UM nokanunsa-
ums. Ton BbBEXOA TEPMMHA XPOHUYHA LEepebpo-
CnuHanHa BeHO3Ha HepgocTaTbyHOCT (,XLIBH®)
no aHanorus ¢ NepuBeHO3HOTO Bb3NaneHue npu
XPOHMYHA BEHO3Ha HEOOCTaTbUYHOCT Ha Kpaka-
Ta. CxBalaHeTo Ha 3amb0oHM He ocnopsBa 06-
LONPMEeTOTO pasbupaHe 3a MMyHosorMaTa Ha
MC [37], HO A cBe)xfaa eAMHCTBEHO A0 KpanHus
eTan Ha 6onectHaTa kackapa. Crnopea Teopus-
Ta 3a ,XUBH*“ matonornynuar npouec npu MC
3anoyBa C BbTpeuyepeneH BEHO3eH 3acTou, 6a-
31paH Ha NPOKCMManHa O6CTPYKUUS Ha rnaBHU-
Te WWAHU W rPbAHW BeHW. ToBa BOAM OO0 nepu-
BEHO3Ha Ouanegesa Ha epuTpounTu B 6SM0TO
BELLeCTBO C MnOCnedBallo OCBOGOXKOaBaHe Ha
xenaso, GakTUYecku karanus3aTtop Ha LIMPOKO
nosHaraTa 1 ob6LlionpueTa uMyHHa kackaga [37].
Teopusta 3a NPOMEHWUTE BbB BEHO3HWSA OTTOK
HU BpblLa KbM BpemeTo Ha Lllapko, konto npes
1868 r. jaBsa paHHO XMCTOMNATONOINMYHO OnncaHne
Ha MepuBeHO3HOTO Bb3nanexHme npu MC [16].
Mpe3 1947 r. [MbTHam, cumTanku, ye Tpomodo3ara
Ha MO3bYHWUTE BEHW € obuyamHa Haxogka npwu
nauveHtn ¢ MC, ny6nvkyBa npeaBapuTeSHU
pesyntat OT NeyYeHNeTo Ha TakumBa 6OMHM C
OVMKYMapuvH, cnef HanpaBeHU eKCNepumeHTU C
MHOyuMpaHa TpoMG603a Ha CuHycuTe npu npu-
matu [50]. Cnen TOBa OGauye, TE3U KOHCTaTa-
UMM He ca NOTBbPAEHU WU npepasrnefaHu.
Mpes3 1986 r. LenuHr npepcraBs xunoTtesaTta,
ye BEHO3HUAT UHTpaKpaHuaneH unu nHTpacnu-
HaneH pednykC urpae BaXHa pons B pasBu-
Tneto Ha MC [53]. Bnocneacteme 3amb6oHM 1”
CbTPYOHMLUM NYBRUKYBaT HAKOMNKO M3CneaBaHus,
KOUTO nogkpensaT xunotesara 3a ,XLBH® [67,

In 2006, the vascular surgeon Paolo Zambo-
ni re-introduced the pathophysiological concept
of venous outflow pathology ultimately leading
to multiple sclerosis (MS) [71]. He based this
concept (or “the big idea”) on the well-known
histopathologic features of a perivenous local-
ization of inflammatory MS lesions. He coined
the term “CCSVI” (chronic cerebrospinal ve-
nous insufficiency) in analogy to perivenous
inflammation in chronic venous insufficiency
of the legs. While Zamboni’'s approach does
not challenge the commonly accepted under-
standing of MS immunopathology [37], it does
relegate it to the final stage in the disease
cascade. According to the “CCSVI” concept,
MS pathology starts with intracranial venous
stasis based on a proximal obstruction of the
main cervical and/or thoracic veins. This leads
to perivenous diapedesis of erythrocytes in the
white matter with subsequent release of iron,
the actual catalyst of the widely known and
accepted immune cascade [37]. The theory of
venous outflow changes reaches back to the
times of Charcot, who in 1868 provided an early
histopathological description of perivenous in-
flammation in MS [16]. In 1947, Putnam, believ-
ing that thrombosis of the cerebral veins was a
common finding in MS patients published pre-
liminary results of treatment using dicoumarin
in MS patients after experiments using induced
sinus thrombosis in primates [50]. However, his
findings have not been validated or revisited
since this time. In 1986, Schelling posed the hy-
pothesis that venous intracranial or intraspinal
reflux plays a significant role in the develop-
ment of MS [53]. Subsequently, Zamboni and
colleagues published several studies which
were meant to support the “CCSVI” hypothesis
[67,69,70]. They applied catheter angiographies
in order to demonstrate various extracranial ve-
nous outflow obstructions in the internal jugular
veins (IJVs) or azygos veins (AVs) [66], and re-
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69, 70]. Ype3 npunaraHe Ha KaTeTepusaunoH-
Ha aHrvorpadus Te [emMOoHCcTpupaT pasinyHu
eKCTpaKpaHuanHu O6CTPYKUMM Ha BEHO3HMS OT-
TOK BbB BbTpeLWwHUTE torynapHu seHn (BIOB) nnu
BeHa asuroc (BA) [66] n oTuuTtat B3aMMoOBpPb3Ka
MeXay KIUHUYHOTO npoTuvaHe Ha MC n Hakowm
cneunduyHN MOOENU Ha BEHO3HU O6CTPYKUUN
[9]. MMpwu nocnepsawo 18-meceyHo npocnens-
BaHe upe3 Masiko, MOHOLEHTPOBO, OTBOPEHO,
aHrMonnacTMYHO MpoyuBaHe, Te oTynTaT MOJo-
6peHne B KOMBMHMpaHaTa GyHKUMOHanHa ckana
3a ouLeHKka Ha MHo)ecTBeHa ckneposa (MSFC)
npu MNPUCTBMHO-PEMUTEHTHA dopma U Hamans-
BaHe Ha ragonuHuesute nesum npu AMP Ha
Mo3bka [66]. Teopusita 3a ,XLUBH“ n npegnona-
raemoTo 1 eduKacHO NnevyeHme, HapeyeHo ,OocC-
BOGOXKOABALLO NevyeHne’, npeansBrnka OrpoMeH
WHTEPEC B HAy4YHUTE Cpeawn, cpen NauneHTCKuTe
rpynn 3a nopgkpena m B meguute. OT TOraea
ca 3anoyHanu HSKOMKO KAWHWYHM WU3NUTBaHMWSA
3a Tepanna Ypes aHrmonnacTnka, a MHOXXeCTBO
oTyasHu naumeHtTn ¢ MC TbpcAT neyeHne Ha
Hemnaneynmara cu 60MecT Ype3 CbMHUTENHN Me-
OVUMHCKN npouepypu. B cbwoTto Bpeme 6posT
Ha ny6nvKkaummMTe, KOUTO OnpoBepraBaTr XuUMo-
Te3aTta 3a ,XUBH®“ paneuy HapBuwasa TO3M Ha
HenHuTe nopapbXHuum. O630pbT MMa 3a uen
4a aHanuavpa u KpUTUYHO KOMEHTUpa MEeTomdo-
NIOTMYHUTE acrnekTn Ha Teopuata 3a XLUBH® B
KOHTEKCTa Ha (nato)dmsuonornyHata npa.po-
NOOOBHOCT, OTHAcsWa Ce [MaBHO OO0 UBeTHarta
pynnekc yntpacoHorpadusa (YC), koAaTto cnopen
3amM60HM € egnHCTBEHUAT MeTod 3a aeduHupa-
He Ha ,XUBH"

yHTpa3ByKOBIII nacneanBaHunA

BeHo3eH apeHak  HEBPOJIOrMYHN 3abons-
BaHWA

B momeHTa YC e nonynspHa TexHunka 3a n3o-
6passBaHe Ha BeHo3HaTa cuctema. B obnactra
Ha HeBponorusta, B cpepaTa Ha AeBeTaoeceTTe
rOOUHN Ha MUHanus BEK HayyHuTe W3cleaBa-
Hus 3anoyBaTt ga ce dokycupat MbpBOHAYaIHO
BbpPXy HapyLeHus BEHO3EH OTTOK Mpu MbpBuY-
HW BEHO3HM 3a60MaBaHUs KaTo LepebpanHa Be-
HO3Ha M CUHYyCHa Tpom6o3a [12, 55]. [o-kbCHO
ca W3CMIeABaHN W HSAKOU MbPBUYHO HEBEHO3HWU
3abonsaBaHus. lNpu npexogHa rno6anHa amHe-
3us (MIA) e yctaHOBEHa MOBULLIEHA YecTOoTa Ha
KnanHa HepgocTatbyHOCT Ha BIOB (KHBIOB) -
npu HOpmanHarta nonynauus T ce Habnogasa
B 20-30%, a npu MNIA — npn go 70% OT nauune-
Tnte [1, 52, 54]. Hanocnegbk 3HaAuYMTENHO MO-
BULWEH npoueHT Ha KHBIOB e pokasaH u npwu
npexogHa MOHOKynspHa cnenota [30], neskoa-
penosa [15], mbpBMYHO rnasob6onne npu ¢Gusu-
yecko ycunue [23], NbpBUYHA UHTPaKpaHuanHa

ported a correlation of the clinical course of MS
with specific patterns of venous obstructions
[9]. Subsequently, they reported improvement
in the Multiple Sclerosis Functional Composite
(MSFC) in relapsing remitting MS and a reduc-
tion of Gadolinium enhancing lesions on brain
MRI during a mean follow-up of 18 months in a
small monocentric open angioplastic interven-
tion study [66]. “CCSVI” and its presumed ef-
ficacious therapeutic approach termed “libera-
tion treatment” caused enormous interest in the
scientific community, amongst patient support
groups and in the media. Several clinical tri-
als on angioplasty have started since, and nu-
merous desperate MS patients seek relief from
their incurable disease through questionable
medical procedures. However, in the meantime
the number of publications that refute the “CC-
SVI” hypothesis has far exceeded that of its
supporters. This review aims to analyse and
critically comment on methodical aspects of
“CCSVI” in the context of (patho-)physiological
plausibility, which refers mainly to color-coded
duplex ultrasonography (US), which is the only
method according to Zamboni to define “CC-
SvI”.

Ultrasound studies

Venous drainage and neurological diseases

Currently, US is one popular technique for
imaging the venous system. In the field of neu-
rology, research begun to focus in the mid-nine-
ties of the past century primarily on impaired
venous drainage in primarily venous disorders
like cerebral venous and sinus thrombosis [12,
55]. Subsequently, primarily non-venous disease
entities were studied. In transient global amne-
sia (TGA) an increased prevalence of IJV valve
insufficiency (IJVVI) was seen which occurs in
20-30% of the normal population, but in up to
70% of TGA patients [1, 52, 54]. A significantly
increased prevalence of IJVVI was recently also
shown for transient monocular blindness [30],
leucoaraiosis [15], primary exertional headache
[28], primary intracranial hypertension [40] and
chronic obstructive pulmonary disease [19].
More recent research data suggest that the ve-
nous system may play a considerable role in
arterial stroke. Yu and co-workers found that an
impaired ipsilateral venous drainage due to a
hypoplastic or aplastic lateral sinus (transver-
sus and sigmoid sinus) was accompanied by
pronounced infarction leading to higher morbid-
ity and mortality [65]. A further study analysed
whether collapsed veins as a result of intracra-
nial artery occlusion might influence the extent
of damaged brain tissue [48].
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xunepteH3ns [40] n XpoHUYHa O6CTPYKTMBHA 6e-
nogpo6Ha 6onecT [19]. lNo-HoBM wn3cnepsaHus
couar, ye BeHO3HaTa cuctema mma 3HaumTenHa
pons 1 3a pasBMTUETO HA UCXEMUYEH WHCYIT.
Yu 1 CbTp. YCTAHOBSIBAT, Y€ HAPYLIEHUNAT Uncu-
naTepafneH BEHO3EH OTTOK B pe3yfntaT Ha Xu-
nonaacTuyeH UnNu aniacTuyeH naTepaneH CUHyc
(TpaHcBep3aneH unM CUrMmougeH) e CbnpoBoaeH
OT n3paseH nHdapkT, BOAeL, A0 BUCOKa 6onecT-
HOCT N CMbPTHOCT [65]. lMo-HaTtaTbWHO nscnen-
BaHe aHanvM3upa panu konaéupanute B pesyr-
TaT Ha MHTpakKpaHwanHarta apTepuanHa okny3us
BEHN 6Mxa MOrnuM Ja MoBAUSAAT BbpXy pasmepa
Ha yBpegeHaTa MO3byHa TbKaH [48].

Kputepun 3a gpnarHosa Ha ,,XLBH“

Mpe3 2007 r. 3am60HN MNy6nMKyBa MbpPBOTO
cun YC un3cnegBaHe 3a Bpb3kaTa Mexgy Hapy-
weHns ottok n MC. M3cnegsaHeTo e orpaHu-
YEeHO camMO [0 MHTpakpaHuanHarta uMpKynauus
1 JaBa MbpBOTO OMMCAHME Ha WHTpakpaHuaneH
BEHO3€eH pednyKC B ObJIGOKMTE MO3bUYHU BEHMU,
nednHNpaH KaTto peTporpageH ToK OT MUHUMYM
0.5 s [69]. OBe rogmMHM MNO-KbCHO TOW Ny6AW-
KyBa KOMOUHMPAHO eKCTpa- M MHTpaKpaHuamHo
YC wn3cnemBaHe, dopmynupawio owe 4 Kpute-
pun 3a HapyleH BEHO3EeH OTTOK, OCBEH WHTpa-
KpaHuanHua BeHOo3eH pednyKc, KOUTO MO-KbCHO
e CTaHe BTOpPW KpUTEPUN 3a OMarHOCTMKa Ha
~XUBH" [67]. KaTo nbpBu kpumepuli 3am60HU
nocouBa HanMunme Ha ekCcTpakpaHuaneH pe-
dnykc (>0.88 s) BbB BIOB n/nnn BepebpanHute
BeHn (BB) B cegHano n nerHano MnonoXXeHue,
KaTto mpemu kKpumepuu — cTeHo3a Ha BIOB, pe-
duHMpaHa KaTo pedykuus Ha HanpeyHarta MioLy
c 250%, npun 3anoxeH npar ot 0.3 cm? [70];
yemBbpmusam Kpumepul e nurnca Ha KpbBEH TOK
BbB BIOB n BB B nerHano u cepHano nono-
)KEHVEe, He3aBMCUMO OT Bu3yanuampawms ce
CbOB JIyMEH; NnocAegHusSm kKpumepuu € 06bp-
HaTMa MNOCTypaneH KOHTpon, npu kouTto BIOB
He konabupa B npasa No3uuusi, KOeTo ce Mnony-
yaBa ¢usunonornyHo. lpoyuBaHeTo, Npu KOETO
ca BbBefeHun Te3n Kputepuwu, knousa 109 na-
umeHtTn n 177 3gpaBu nHgnBugn. 3amb0HU Ha-
Mupa, 4ye Bcekn naumeHT ¢ MC nma Han-manko
2 NOJSIOXKUTENHN KPUTEPMS, JOKATO KOHTpOnHaTa
rpyna HsMa HUTO eauH — T.e. CEeH3UTUBHOCTTA,
cneundmnyHOCTTa, MPOrHO3HaTa ” HeratMBHaTa
MPorHo3Ha ctonmHocT ca no 100%. Te3n unsHe-
HagBawy pesynTtatyv MOATUKBAT W Opyru rpynu
Oa MOTbPCAT MOTBbPXAEHME 4pe3 K3MNoNn3BaHe
Ha uBeTHa Aynnekc coHorpadusa. Hakom npoyu-
BaHMS CbLLO HaMMpaT MHOrO BUCOKA YecToTa Ha
Han-manko 2 NO3UTUBHU KPUTEPUU NPX NauneH-
Tm ¢ MC [2], opyru onucBaTt OTHOCUTENIHO BUCO-
KO CbOTHOLUEHME Npu 3apaBun KoHTponu [14, 63]

“CCSVI” criteria

In 2007, Zamboni published the first US
study investigating the relationship between im-
paired drainage and MS. The study was limited
to the intracranial circulation, and provided the
first description of an intracranial venous reflux
in the deep cerebral veins defined by a retro-
grade flow of at least 0.5 s [69]. Two years later,
he published a combined extra-and intracranial
US study, postulating four other criteria indicat-
ing impaired venous drainage, above the intra-
cranial venous reflux which would later become
his second “CCSVI” criterion [67]. He specified
the first criterion as extracranial reflux (>0.88 s)
in the 1JVs and/or vertebral veins (VVs) in sit-
ting and lying position; the third criterion as a
stenosis defined by a reduction in the cross-
sectional surface area (CSA) of the IJV > 50%
or beyond a set threshold of 0.3 cm? [70]; the
fourth criterion as a lack of flow in the 1JV and
VV again in supine and/or sitting posture de-
spite visible vascular lumens; the final criterion
as reverted postural control, in which the [JV
does not collapse as would be physiologically
expected in upright position. The study in which
these criteria were presented and applied ex-
amined 109 patients and 177 non-affected peo-
ple. Zamboni found that each MS patient met
at least two criteria, while none of the control
group did. Thus, the sensitivity, specificity, the
predictive and negative-predictive values were
each 100%. These astonishing results prompt-
ed other groups to attempt to confirm the find-
ings using color-coded duplex sonography.
Some research groups also found a very high
prevalence of at least two positive criteria for
MS patients alone [2], while others described
a relatively high proportion of healthy controls
[14,63] and patients with other neurological
diseases fulfilling the criteria [73]. In contrast,
several other groups found that no or only few
MS patients and healthy controls fulfilled the
“CCSVI” criteria [6-8, 21, 36, 47, 57]. Despite
these contradictory results, balloon angioplasty
and stenting treatments of the venous system
were performed based on these findings and
are currently performed around the world [35].

The experience in ultrasonographic examina-
tion of cerebral-venous hemodynamics is limited,
despite the fact that the technique is quite simple,
and consequently well-researched and validated
results describing normal and impaired venous
drainage are lacking. Substantial data describ-
ing the normal venous blood flow using US have
been published by our Berlin Charité research
group in the past 15 years. Zamboni and co-
workers refer to our studies describing the ve-
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MU NaumMeHTn C APYrM HEBPONOrMYHM 3abonssa-
HUS, NokpmBawm Te3n kputepum [73]. O6paTHO,
MHO>XXECTBO ApYyrM W3CNeaBaHus mocousar, uye
HAMa uaM Mma MHOro manko naumeHtTn ¢ MC
N 34paBu KOHTPOW, U3MbIHABALMN KpUTEpUUTE
3a XLBH*“ [6-8, 21, 36, 47, 57]. HesaBucumo
OT Te3n NPOTMBOPEUNBY pe3ynTaTn, B MOMEHTA
no ceeta ce npa.AT 6anOHHM aHMMONNacTUKM
N CTEHTUpALLM MaHunynauuu, 6asuvpalum ce Ha
Tax [35].

OnuTbT Npu ynTpacoHorpadpHOTO n3cnegBaHe
Ha MO3byHaTa BEHO3HA XeMoguHamuka e orpa-
HUYEH, BbMPEKN CPaBHUTENTHO NpocTarta TEXHMKA.
Jlnnceat po6pe npoyyeHu N BanuampaHn pesyn-
TaTy, ONMCBAaLUM HOPMAanHUS 1 NaTtonorMyHus Be-
HO3eH ToK. [lpe3 nocnegHute 15 roguHK Hawara
nacnegosarencka rpyna B MeouumHckn yHuBep-
cutet ,Charité®, bepnvH, Ny6anKyBa CbLLECTBEHN
OaHHW, OMMCBalM HOpPMAasHWS BEHO3EH KPbBEH
TOK, n3cneaeaH upe3 YC. 3am60OHM N CbTp. Ce
no3oBaBaT Ha HalwuWTe WU3CneaBaHus Bbpxy Be-
HO3HMS KpbBEH TOK npu naumeHTn ¢ MC un 3gpa-
BN kOHTponu. OT Hawa rnegHa To4ka, Te UHTep-
npeTmpar NOrpewHo HawnuTe JaHHW, KOeTO BOAM
00 NOMMYHMUA U3BOM, Ye KpuUTepumTe Ha 3am60HU
Ce OCHOBaBaT OTYaCTU Ha MOrPELUHO CXBallaHe
Ha Hawara pa6ota. [lopagn Tasu NpuynHa Hue
cuMTame 3a CBOW MPUOPUTET METOOOoNormyHaTa
Kputnka Ha koHuenuusata 3a ,XLUBH“ Hwne cwms-
Tame Cblo, 4Ye NpubbP3aHOTO BbBEXOAHE Ha
nonsitmeto ,XULBH“ n no-cneumanHo ,cuHOpoOm
Ha XLUBH" [68] B HayuyHaTa nutepartypa e nop Bb-
npoc, NoOpaan nunca Ha Hay4yHO MOTBbPXKAEHNE.

Hackopo Laupacis n cbTp. npeactaBmxa nbp-
B/S METa-aHann3 Ha CbLUEeCTBYBaLLMTE pe3ynratu
OTHOCHO xunoTe3aTa 3a ,XLBH® ot Bcuukn npo-
yuBaHua Ha naumeHtn ¢ MC un KOHTponu, ny6-
nukyeaHn pocera [33]. MeTta-aHann3bT U3PUYHO
o6pblla BHMMaHME Ha BbMpoca 3a KayeCcTBOTO
Ha ynNTpasBYKOBOTO M3CredBaHe v npeanonara,
ye efHa OT Bb3MOXXHUTE MPUUMHU 3a Mankus
npoueHT Ha gokasaHa ,XLBH® B Hakon npoyusa-
HUS MOXXE [a Ce OKaXke HegoCTaTbuHUAT OMNUT Ha
nscneposarenute [33]. VIHTEpecHO e, ye TEXHUAT
aHanM3 nokasBa 3HauuTenHa o6paTHO npornop-
LUMOHanHa Bpb3Ka Mexgy 3asBeHata kBanubu-
Kauusi/onuT Ha HAKOW W3CrnenoBaTencku rpynu
N 6pos Ha MyGNMKYBaHUTE OT TAX YNTPasBYKOBU
npoy4YBaHns B Tasu 061acT.

YnTpacoHorpadCkoTo wu3crnegsaHe Ha Be-
HUTE, OTroBapsM 3a WHTPaKpaHuasnHus OTTOK,
M3NCKBa fa Ce oTyeTar OCOBGEHOCTUTE U Cheuu-
dNUHNTE XapakTepuCTUKM Ha MO3byHaTa U WUN-
HaTa BEHO3Ha CUCTEMA, KOETO € OT CbLiecTBe-
HO 3HauyeHue 3a MpPaBUIHOTO pasrpaHuyaBaHe
Mexgy GU3NOoNOrMyHNTE BapuaHTu/aHoManun un
naTonorMyHuTe Haxooku. Hanmpumep, 3a pasnvka
OT OpYyrM 4YacTu Ha TANOTO, MO3byHAaTa BEHO3HA

nous outflow findings in MS patients and healthy
controls [66, 67, 70]. However, from our point of
view, they misinterpreted our data leading to the
logical conclusion that the Zamboni criteria are
based in part on a misconception of our work.
For this reason, we consider a methodological
critique of “CCSVI” concept a priority. We also
consider the rash establishment of “CCSVI” and
particularly the concept of a “CCSVI” syndrome
[68] in the scientific literature, as questionable,
because of the lack of scientific validation.
Recently, Laupacis and co-workers presented
the first meta-analysis of existing results on the
“CCSVI” hypothesis, including all studies with MS
patients and controls published so far [33]. The
meta-analysis explicitly addressed the question
of ultrasound examination quality and suggests
that one possible reason for a low prevalence of
“CCSVI” in some studies might be the insufficient
experience of the investigators [33]. Interestingly
their analysis shows a significant negative asso-
ciation between the postulated qualification/expe-
rience of certain research groups and the number
of their published ultrasound studies in this field.
US examination of veins responsible of the
intracranial drainage requires the consideration
of the particular features and specific character-
istics of the cerebral and cervical venous system
which is essential for correct differentiation be-
tween physiological variants/anomalies and path-
ological findings. For example, unlike to other
parts of the body, the cerebral venous system is
valveless allowing a reversal of blood flow direc-
tion [4, 45]. Furthermore, intracranial veins are
not capacitance vessels like the veins of the ex-
tremities, as they only dilate to a limited degree. A
further characteristic is that they do not collapse
in a vertical body position, because the skull is
a sealed cavity [12, 38]. The situation is similar
in the spinal cavity so that the term “craniover-
tebral cavity” might be more accurate than the
commonly referred to sealed “intracranial cav-
ity”. Another unique feature of cerebral venous
drainage is its dependence on posture. Whereas
in supine position the IJVs are the main drain-
age pathways, in upright position the IJVs gener-
ally collapse with the VVs and intraspinal veins
compensating to a large extent [3, 10, 26, 59].
However, the |JVs are not always the main drain-
age veins in the supine position. In approximately
30% of healthy subjects, the extrajugular drain-
age pathways are at least similarly important for
cerebral venous drainage [22]. Finally, anatomi-
cal and angiographic studies have demonstrated
that the drainage of the cerebral blood is asym-
metric with a preferential outflow via the IJVs of
the right side [13, 25]. These special characteris-
tics are indispensable in the understanding of the
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cucTtema e 6e3 Knanuv 1 No3BossaBa 06pblUaHe Ha
rnocokarta Ha KpbBHUS TOK [4, 45]. OcBeH TOBa,
WHTPaKpaHuanHnTe BEHM HE Ca Kanauutupalum
CbOOBE KaTO BEHUTE Ha KpamHuuute, T.e. Te ce
paswupsBar B OrpaHuyeHa crteneH. [pyra xa-
pakTepucTika e, ye Te He Korabupart BbB Bep-
TUKaNHO MONOXKEHME Ha TANOTO, 3awoTo uepe-
nbT e 3aneyaraHa KyxuHa [12, 38]. lNopo6Ha e
cutyaumsita U B rpbbHayHaTa KyxuHa, Taka ue
TEPMUHBT ,KpaHnoBepTebpanHa KyxuHa“ e moxe
61 MO-TOYEH, OTKONKOTO OBMKHOBEHO M3Mof3Ba-
HUS 3anevyataHa ,MHTpakpaHuanHa kyxvHa“, Opy-
ra yHukasnHa xapakTepuctuka Ha uepebpanHus
BEHO3EH OPEeHa)K e 3aBNCMMOCTTa My OT no3aTa.
[okaTto B nerHano nonoxexHuve BIOB ca ocHoBHuU-
Te OPEHa)KHU MbTua, B M3MNPaBEHO MOJIOXKEHME
Te Korabupart M KOMMEHCUPAHETO € OO0 roasama
CTEMEH 3a CMeTKa Ha BepTebpasniHiTe U MHTpa-
cnnHanHute BeHn [3, 10, 26, 59]. Bbonpeku TOBa,
BIOB He BMHarn ca OCHOBHUTE APEHaXKHWN BEHU B
nerHano nonoxxeHue. Npu okono 30% oT 3gpaBu-
Te WHAMBUAW, eKCTpalorynapHiTe mbTuiwa ca He
no-Manko Ba)kHM 3a LepebpanHus BEHO3EeH OT-
TOK [22]. 1 Hakpas, aHaTOMUYHN 1 aHrnorpadCcKm
N3cneaBaHns ca nokasanu, Ye OpPEHUPAaHeTo Ha
KpbBTa OT MO3bKa € acuMEeTPUYHO, MO-4YeCcTo
ype3d BIOB ot pggacHo [13, 25]. Tesn petannum ca
HEoO6XOoaMMN 3a pal3dupaHeTO Ha KpaHMoBepTe-
6GpanHNa BEHO3EH OTTOK, BbMPEKN Y€ MHOFO OT
HEroBMTE acnekTu, HanpumMep MoCTypanHUTe mMe-
XaHU3Mu, NPeacTon ga 6baaT U3SCHEHN.

MeTopgonornyHa KpuTnka Ha KpuTepumnTe Ha
3amMm60HMN

1) UHmpakpaHuaneH pegpaykc

3am6OoHN BbBEXOA KPUTEPUS 3a BbTpeYepern-
Husa pednykc npe3 2007 r. 1 He r0 e NPOMEHSN
cnepn Tosa. Tonm onpepens BbTpeuvepenHus pe-
dnyKC Kato peTporpageH TOK BbB BbTpellHaTa
BEHO3Ha cuctema 3a noseve ot 0.5 s [69]. Lo
Ce OTHacs OO0 MHTPakpaHwanHUTe BEHW, YnUTO
HOPMAaJHN CKOPOCTWN Ha KPbBOTOK M MapameTpu
ca ny6avKyBaHU B MUHANOTO, B TOBA NMpOyyBaHe
B pasgena ,Metoon“ e HanncaHo: ,M3MNon3Bankun
TpaHCTEMMNOpaneH MNpPo30peL, HUEe WHCOHMpax-
MEe Han-manko efHa OT ObIGOKUTE CPemHu MO-
3b4yHM BeHu (OCMB), BknountenHo 6asanHute
BeHN Ha Po3eHTan, ronsmara BeHa Ha laneH un
BbTPELIHNTE MO3bYHU BEHM, B CbOTBETCTBUE C
Kputepunte, onncaHn no-rope (Valdueza u cbTp.,
1996 r.; Stolz n cvrtp.,, 1999 r., Zipper n cbTp.
2002r.)“ [56, 60, 72]. Bbnpekn TOBa, HUTO edHa
OT Te3n BEHU He e npeAcTaBeHa Ha ¢urypure.
BmecTto TOBa TOM npenctaBs UBETHU Ayrnekc
CurHanu Ha HegedVHMpPaHU CbOOBE, Hamupalim
ce B 6Sn0TO BELECTBO OKOMO TPETUS BEHTPU-
Kyn, KOUTO Ca OMpefesieHn Kato opTorpagHu, T.e.
HOpMasiHN, ako ca B CMHbO W peTporpagHu, T.e.

craniovertebral venous drainage, although many
of its aspects, e.g. the postural mechanisms of
the venous outflow have to be elucidated.

Point-by-point methodological critique of
the Zamboni criteria

1) Intracranial reflux

Zamboni introduced the criterion of intracra-
nial reflux in 2007 and has not changed it after-
wards. He defines intracranial reflux as a ret-
rograde flow within the inner venous system of
more than 0.5 s [69]. In this study, referring to
intracranial veins, for which normal flow velocities
and detection rates had been published in the
past, is written in the methods section: “using
the trans-temporal acoustic bone window, we in-
sonated at least one of the deep middle cerebral
veins (dMCVs), including basal veins of Rosen-
thal, great vein of Galen, and internal cerebral
veins, according to criteria previously described
(Valdueza et al., 1996; Stolz et al., 1999; Zipper
et al. 2002)“ [56, 60, 72]. However, none of these
veins are presented in the figures. Instead he
shows color-coded duplex signals of undefined
vessels located in the white matter around the
3rd ventricle, that are simply designated as or-
thograde and thus normal if blue-coded and as
retrograde and thus pathological if red-coded.
The terminology used in the study is ambiguous.
For instance, Zamboni refers to a group of veins
as the “deep middle cerebral veins”, but presum-
ably means the “deep cerebral veins”. The deep
middle cerebral vein (DMCV) is a clearly distin-
guishable vein that runs parallel to the middle
cerebral artery and generally flows into the basal
vein of Rosenthal (BVR) [31]. In 2009, they again
published a misleading image of an intracranial
vein [67]. While the internal venous system, com-
prising the DMCYV, the BVR, the internal cerebral
vein (ICV), the vein of Galen (VG) and straight
sinus (SS), is now correctly designated as the
deep cerebral veins (DCVs), figure 2 of the pa-
per presents a vein in the subcortical grey mat-
ter without any further identifying details. As the
vein in the figure is coded red, Zamboni diag-
noses venous reflux. A corresponding figure of a
physiologic finding, which should in this case be
coded blue, is not shown, although it is referred
to in the figure legend. Another point of criticism
is that a Doppler spectrum of a venous vessel is
not shown although the methods section states
that the flow spectra and velocities in the DCVs
were measured. The Doppler spectrum is impor-
tant for a reliable differentiation from arterial sig-
nals based on its pulsatility, which is generally
clearly lower for veins. Besides that, the typically
low venous blood flow velocity often requires the
use of a Doppler spectrum for a correct analysis
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NaTonornMyHn, ako ca B YepBEHO. TepMUHONorns-
Ta, N3Non3eaHa B NPOY4YBaHETO, € ABYCMUCIEHA.
Hanpumep, 3amb6oHM onucBa rpyna BeHW KaTto
»AbNOOKNTE CPEdHN MO3bYHU BEHU®, HO BEPO-
ATHO MMa npensug ,Obl6OKNTE MO3bUHU BEHU"
Ibn6okata cpegHa MoO3byHa BeHa (OCMB) e
SACHO pasnuuima, pasnonoXXeHa € yCnopeaHo Ha
cpegHaTa MO3byHa apTepus 1 Kato usano ce Bav-
Ba B 6azanHara BeHa Ha PoseHtan (BBP) [31].
Mpe3 2009 r. TOM OTHOBO Ny6NMKyBa MOOBEX-
Jauw, o6pas3 Ha MHTpakpaHuanHa BeHa [67]. [o-
KaTo BbTpelHaTta BEHO3Ha cuctema, CbCToslia
ce ot [ICMB, BBP, BbTpewHata mo3b4yHa BeHa
(BMB), BeHaTa Ha laneH (Bl) n npaBus CuHyC
(MC) cera e npeactaBeHa KOPEKTHO KaTo Ob/160-
Kn MO3byHM BeHn (OMB), 1o durypa 2 ot Tasu
nyénmkaums NpeacTtaBs BeHa B CyO6KOPTUKAHO-
TO CMBO BELLECTBO 6€3 HWKaKBW AOMbIHUTENHU
yTouHsABaWM getannu. Tbil KaTo BeHaTa Ha Tasu
durypa e oueTeHa 4yepBeHO, 3aMB6OHM OuarHo-
cTiumpa BeHo3eH pednykc. CbOTBETHA CHUMKA
Ha ¢usmonornyHa Haxopgka, KOATo B TO3M clyvan
TpsbBa fa e OuBETEHa B CMHbO, HE € MokKasaHa,
BbMPEKM Ye € MocouyeHa B nereHpata Ha owury-
pata. [dpyra KputuuHa 3abenexxka e, ye ponne-
pPOB CMNEKTpaneH aHanmM3 Ha BEHO3EH CbA HE €
nokasaH, BbMpekn ye B pasgen ,Metogn“ e no-
COYEHO, Ye CMEKTPUTE N CKOPOCTUTE HA KPbBHMS
ToK Ha OMB ca 6unu usmepeHu. [JonnepoBust
CMNeKTpaneH aHanu3 e BaXKeH 3a HageXaHoTo au-
depeHunpaHe Ha BEHO3HM OT apTepuanHu Cur-
Hanu, Bb3 OCHOBA Ha MyncupaHeTo, OBGUKHOBEHO
3HAUNUTENHO No-cna6o npu BeHute. OCBEH TOBA,
06UYaNHO HMCKAaTa CKOPOCT Ha BEHO3HUS KPbBEH
TOK Hanara 4ecTo M3MON3BaHeTO Ha [OMNepoB
CneKTpaneH aHanuM3 3a MpaBuHO ONpepensHe
Ha nocokara Ha BeHO3Husa TOoK. CrnepoBartenHo
BEHO3HaTa aHaTtoMusi U XEMOAMHAMUKA He MO-
rat na 6baar OUEHEHW E€OUHCTBEHO upes3 UBeT-
HU curHanu. Hewo noseue, n3o6pakeHusTa Ha
apTepuiTe MoraTt ga Ce npunoKpmeaT C Te3n Ha
BEHMTE, KOETO € OLle edHa npuymnHa JoniepoBu-
AT CNeKTpasneH aHann3 ga ce npuniara npu BCeku
n3cnegBaH CbOoOB CErMEHT.

3amboHN onpepnens BeHO3HUs pednykC Ha
IMB kato yepBeH UBETEH curHas, UM no-ckKopo
KaTo CurHan Ha Toka KbM coHparta. ToBa yTouHe-
HMe e MHOroO CbLleCTBeHO. Bbnpekn ye nocokarta
Ha kpbBoToka B JMB un lNC e kbm TWna, KOETo
JaBa NpeaMMHO CUH LBETEH curHan Ha otgane-
yaBaHe OT coHpata, BBP Hanpumep, nokassa
YepBEH curHan Ha npubamkaBaHe KbM COHaTa
B MPOKCMManHara Cu 4yacT M Ha oThaneyaBaHe
OT Hes B CpepHuUTe U ONCTalHUTE CU y4yacTbUu.
CvoTBeTHO, 3agHaTta Mo3byHa apTepus (3MA),
KOATO € ycnopenHa Ha BBP, pnaBa uepBeH cur-
Han MPOKCUMManHO U CWH — gucTtanHo (dur. 1).
BrnarogapeHne Ha aHaToMmMuyHaTa cu NO3ULUS MO

of venous flow direction. Thus, venous anatomy
and hemodynamic cannot be assessed just by
color signals. Furthermore, arteries can overlap
with veins in imaging, which is another reason
that the Doppler spectrum should be derived for
every vascular segment examined.

Zamboni defines venous reflux of DCVs as a
red color-coded signal or rather as a flow sig-
nal towards the probe. This seems to be very
crucial. Although the DCVs and the SS run to-
wards the occiput, causing predominantly a blue
color-coded signal away from the probe, the
BVR, for example, shows a red signal running
towards the probe along its proximal section. A
flow away from the probe is seen in its middle
and distal sections. Correspondingly, the poste-
rior cerebral artery (PCA), which runs parallel to
the BVR, shows a red signal proximally and a
blue signal distally (Figure 1). Due to its anatomi-
cal position in relation to the midbrain and the
PCA, the BVR is detectable in almost 100% using
color-coded duplex ultrasonography, particularly

Que. 1. TpaHckpaHuarHa yBemHa gunaekc-coHozpagus Ha 6a-
3anHama BeHa Ha Posenman (bBP) ¢ Hucka ckopocm u nyAcu-
paHe Ha KpbBHUS MOK U Ha 3agHama mMo3sbyHa apmepus (SMA)
¢ Bucoka ckopocm U nyAcupaHe Ha KpbBHUS MOK, Ype3 mpaH-
CMeMNopareH akcuareH gocmbn B meseHyegarHa pabHUHA.
06bpHeme BHUMAaHUE Ha QU3LOAO2UYHAMA NPOMAHA HA NOCO-
Kkama Ha kpbBomoka ¢ uepBeH cueHar kbM coHgama (2ope) B
npoKcuMaAHama, u CuH npu omganeyaBaxe om coHgama (gony)
B gucmanHama yacm Ha bBP u 8 3MA.

Fig. 1. Transcranial color-coded duplexsonography of the basal
vein of Rosenthal (BVR) with low flow velocity and pulsatility
together with the posterior cerebral artery (PCA) with high flow
velocity and pulsatility using a transtemporal axial approach at
the mesencephalic plane. Notice the physiological change of
blood flow direction with a red-coded flow towards the probe
(top) in the proximal and blue-coded away from the probe
(bottom) in the distal part of the BVR as well as in the PCA.
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OTHOLWEHMEe Ha cpeaHusa mo3bk 1 3MA, BBP ce
oTkpmBa B noutu 100% upes uBeTHa Oynnekc yn-
TpacoHorpadus, 0CO6eHO B CpeaHnTe u guctan-
HU cu yyacTbum. 3a cpasHeHne gpyrute JMB ca
no-TpyaHu 3a U3cnegBaHe upes3 TpaHCKpaHuanHa
YC. ToBa Baxxn ocobeHo 3a BMB, cbc cTeneH Ha
oTkpuBaHe okono 10 go 20% [111, 56]. Tvn kaTo
aHatomuaTa Ha BBP e n3knouutenHo craéunHa
n dopmupa yacT OT BbTpellHata BEeHO3Ha Cuc-
Tema, BEHO3EeH TOK KbM COHOaTa B AMCTanHuS
N yyacTbK OMpeneneHo MoXXe fda ce pasrnexja
KaTo maronormyHa Haxopka. Bbnpeku ToBa, ns-
O6pa)keHne Ha peTporpageH KpbBeH Tok B BBP
HUKOra He e nokasaHo oT 3am6oHu. KaTo ctpa-
HUYHA 3abene)kka, CuUrHaa Ha peTporpageH TOK
B BBP mMOXe ga e HanuueH n npu uepeépanHa
BEHO3Ha Tpom6o3a [12, 56], npegusBMKaHu OT
Tymopu o6¢cTpykumm Ha TC [5, 44] n aptepwo-
BEHO3HM aHrnomu [61].

Jpyr BaKeH BbMpOC Ce OoTHacs OO ornpepe-
NEeHMEeTo Ha 3aMb60HM 3a MHTpakKpaHuanHua pe-
$nykc Kato peTporpaneH Tok 3a rnoseue ot 0.5 s.
To3u npar nponsTnya OT NPOYyYBaHUS Ha BEHO3-
Ha HeJoCTaTbYHOCT Ha Kpakara, Kbaeto pedykc
OT Hain-manko 0.5 s cnep oTnyckaHe Ha Komnpe-
CUOHEH MaHLIET ce onpejens Karo naronoru-
yeH [56]. Hue cme cbrnacHu, Ye CrOHTaHEH Unn
npeans3BrKaH 06paTeH KPbBEH TOK OT MOMOBUH
CeKyHa B ObfibokaTa BeHOo3HaTa cuctema Bepo-
ATHO He € PU3NONOrNYEH, HO OUPEKTHOTO Mpex-
BbP/SIHE HA N3BOAMTE OT KpakaTa KbM pasfinyHa
aHaToOMMyHa cpefa, a MMEHHO UHTpaKpaHuanHus
OTTOK, OCTaBa Npo6nemaTnyHo.

2) ExkcmpakpaHuaneH pegpaykc Ha OBb-
mpewHama to2yrapHa u Bepmeb6pasrHama BeHa

B npoyuBaHe ot 2009 r, 3amb60OHM K CbTP.
onpenensaT peTporpagHusl KpbBeH TOK BbB BIOB
unn BB kaTo TOK C NpoOb/HKUTENHOCT MNOBeYe OT
0.88 s [67]. B paspen ,Metoaun“ ce nocousa: ,[pn
BCAKO M3CNeABaHe nocokara Ha KpPbBHUA TOK €
aHanuMsupaHa unmM C BbfIHU C MYNICOB PEXUM NOS
brba 60°, UK C UBETEH PEXUM, Ype3 cpaBHsBaHe
Ha UBeTa Ha KpbBHMSA TOK BbB BIOB/BB ¢ npune-
)Kallata kapoTugHa, PECMNEKTMBHO BepTebpanHa
aptepus. 1 BIOB n BB morat ga ce u3cnegsat
ype3 HanpeyeH U/ HagIbXeH LWneH JoCcTbn®
OTHOBO nopuyepTaBame, 4Ye OT METOQOSIOrMYHA
rnegHa Touyka HUe CUMHO MpernopbyBamMe OLEH-
Ka 4ypes MyncoB OOMIEPOB PEXMM B AOMb/IHEHNE
KbM LBETHUS PEXUM. HagnbKHO opueHTnpaHuTe
WMNHA BeHW TpsbeBa ga ce m3cnegsar C MoMo-
WTa Ha ynNTpasByK BMHArM B HAOTbXHU PaBHUHN,
3awoTo crnopepn dopmynata Ha [Jornnep ToOUHUTE
N3MepBaHNs 3aBUCAT OT bibfla Ha ynTpas3Byka U1
brba oT 90° MoXKe ga goBefde OO MOorpelHns ns-
BOJ 3a HyfeB KpbBOTOK. [lpeacTtaBeHarta B Tasu
ctatns durypa nokassa €aMHCTBEHO HaMpPeyHo

in its middle and distal sections. In comparison,
the other DCVs are more difficult to investigate
using transcranial US. This especially applies to
the ICVs, showing a detection rate of approxi-
mately 10 to 20% [111, 56]. As the anatomy of
the BVR is extremely stable and forms part of the
internal venous system, a flow towards the probe
in the distal BVR can definitely be regarded as
a pathological finding. However, an image of a
retrograde flow in the BVR was never shown by
Zamboni. As a side note, a retrograde flow sig-
nal in the BVR can also be present in cerebral
venous thrombosis [12, 56] and tumour-induced
obstructions of the SS [5, 44], as well as in arte-
rio-venous angioma [61].

Another crucial question regards Zamboni’s
definition of intracranial reflux as a retrograde
flow of longer than 0.5 s. This threshold derives
from studies on venous insufficiency of the legs,
in which a reflux of at least 0.5 s after deflating
a compression cuff was defined as pathologi-
cal.56 Although we do agree that a spontaneous
or induced retrograde flow of half a second in
the deep venous system is probably not physi-
ologic, a direct transfer from legs onto a differ-
ent anatomical environment, namely intracranial
drainage remains problematic.

2) Extracranial reflux in the internal jugular
vein and the vertebral vein

In the 2009 study, Zamboni et al. defined a ret-
rograde flow in the IJV or VV as lasting more than
0.88 seconds [67]. The Methods section states
that: “For each assessment the direction of flow
is [analyzed either with the pulsed wave mode
and the sample placed in the vessel, at a 60°
angle, or with the colour coded mode, by com-
paring the colour of the flow in the IJV/VV with
that of the satellite carotid and/or vertebral artery,
respectively. Either the IJVs or the VVs can be
examined by using both the transversal and/or
the longitudinal cervical access® Again, from the
methodological point of view, we strongly recom-
mend assessment by pulsed-wave Doppler mode
in addition to color-coded mode. The longitudinal
oriented cervical veins have to be examined by
ultrasound in longitudinal planes in each case,
as due to the Doppler formula, reliable measure-
ments are dependent on the ultrasound angle,
and ultrasound application at 90° can misleading-
ly suggest zero flow. The presented figure in this
paper only shows a transversal section through
the IJV and the common carotid artery, which
both show a red signal, thereby suggesting a
retrograde flow in the IJV. Transversal IJV exami-
nation may be adequate for determining flow di-
rection in hurried routine examinations especially
as using this method the probe can be adjusted
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ceueHne npe3 BIOB u o6waTta CbHHA apTepwus,
KaTo 1 OBEeTe Ca C UYEpBEH CurHasn, KOeTo npeg-
nonara oéparteH KpbBOTOK BbB BIOB. /3cnenpa-
HeTo Ha BIOB B xopu3oHTanHa paBHMHA MOXXE
ga 6bde OOCTaTbyHO 3a OrnpepensHe Ha NMocoka-
Ta Ha KPbBHUS TOK B 3a6bp3aH PYTUHEH Mperneq,
KbOETO MONIOXKEHNETO Ha cCoHpaTa MOXe fJa ce
Kopurupa, 3a ga ce nogobpu brbia Ha ynTpasBy-
KoBUSt by, [pu KNMHWYHKW U3cneaBaHus Tpsbsa
ga ce npunaarar CTporn MeTogosiorMyHn ctaHaap-
TV, WANHUTE BEHWN OMpepenieHo TpsibBa ga 6baar
n3cnegsaHn, 3a ga ce onpedenu HapbkHata
MOCOKa Ha KPbBHUS TOK.

OcBeH TOBa, BIOB moraT ga ce npegcTtassT 1
C HenaTtosfiorMyeH ocumnupaLy, curHan ¢ nosioXu-
TeNeH 1 oTpuuaTeneH TOK, KOUTO Ce Habnogasa
YecTo, OCOBEHO B CTapyecka Bb3pacT. Toea ce
C pasnos3HaBa BefgHara upes JonnepoB Cnekrpa-
JIEH aHanu3 C MyfcOB PEXWUM Ha BbiHata npu
HaOMBXXHO M HaMNpPeyHO U306PaKEHNE, HO MOXKe
Ja HaBefe Ha MUCbiTa 3a Hanuume Ha pednykc,
ako Ce 13Mnon3Ba camMO eOHOMOMEHTHA CHUMKa
ypes LBeTHa ynTpacoHorpadus (dur. 2).

3amb60oHN 1 CbTP. geduHMpaT, Ye ekcTpakpa-
HUAMHUAT pednykC € C MNPOObIDKUTENHOCT Hap
0.88 s, 3a pasnuka OT UHTPaKpaHuanHus, KONTo
€ C npoabmxutenHoct Hag 0.5 s. PasnuuHute
CTOMHOCTM Ha VHTpa- U eKcTpakpaHuanHusa pe-
dnykc octaBaTr 6e3 06siCHeHue. Te TBbPOAT, ue
cTomHocTTa OoT >0.88 s no3BonsBa fga ce pasrpa-
HUYM GM3NONOTNYHMSA OT NATONOrMYHNA pedykc.
Tasu nparosa CTOMHOCT € afjanTupaHa oT rnpoyu-
BaHe, KOETO mu3crensa KranHa HegocTaTtbYyHOCT
Ha BIOB (KHBIOB) upe3 metoma Ha Bancanea
(MB) [40]. BanugHocTTa Ha TO3U MOAXOQ € nop
BbMPOC, Tbil KaTo pedepeHTHU CTONHOCTU, Mo-
nyyeHn ype3 MB BeposiTHO He morart fga ce OT-
HecaT OO cuTyauun, B KOUTO MU3MepBaHusiTa ce
M3BbpLUBAT B CbCTOsSAHME Ha nokown. [No3oBasa-
HeTo Ha MB e BanugHO camoO B CMUCbBS1, Y€ KbM
gHewHa parta eguHcteeHo KHBIOB ce nsnonsea
KaTo KpuUTepui 3a HapyLeH BEHO3EH OpeHax.
OcBeH Tasu ctonHocT ot 0.88 s, npensioxxeHa ot
nscneposarenckara rpyrna Ha Nedelmann karto
npar Ha pednykca, CbLEeCTBYBaT 1 Opyrn METOAN
3a onpepensiHe Ha KHBIOB [19, 51, 64]. lNoBuLue-
Ha yecToTa Ha pasnpocTtpaHeHne Ha KHBIOB ce
Ha6nogaBa npu pasnuuHn HesponornyHu (TTA,
npexogHa MOHOKYNsipHa CnenoTa, NeBKOapemno-
3a) [1, 15, 30, 52, 54] N HEHEBPONOrNYHN 3a60-
naBaHus (MbpBUYHA GEnogpobHa XWUMepPTeH3us,
XPOHMYHA OGCTPYKTMBHA 6enogpobHa 60necT,
MbPBMYHO NaBoGonne npu Gu3nNYecko ycunme)
[19, 28]. EpuHcTBEHaTa ny6bnuMkaums 3a naumeH-
™ ¢ MC He cbo6liaBa 3a 3HauuTenHa pasnu-
kKa C KoHTponHarta rpyna [21]. Hezasucvmo ot
daKta, ye HeBpoOno3UTE 06CHXKOAT 3HAYEHUETO
Ha KnamHaTa HepoCTaTbYyHOCT B MPOOb/DKEHuE

to improve the angle of the ultrasound beam. In
clinical research, stringent methodological stan-
dards have to be fulfilled, and the cervical veins
definitely have to be assessed to determine the
longitudinal flow direction.

Additionally, the IJV can also exhibit a non-
pathological oscillating signal with a positive and
negative flow that is often observed, especially
in the elderly. This is instantly identifiable in the
longitudinal and transverse imaging analysing the
Doppler spectrum in the pulsed wave mode, but
which can suggest reflux using only a snap shot
with the color-coded ultrasonography (Figure 2).

Zamboni et al. define extracranial reflux as
having a duration of more than 0.88 s, in contrast
to intracranial reflux, which is assigned a duration
of more than 0.5 s. The different threshold for in-
tra- and extracranial reflux remains unanswered.
They argue that the value of >0.88 s allows to dif-
ferentiate between a physiological and pathologi-
cal reflux, adopting this threshold value from a
study that examined IJVVI during a Valsalva ma-
noeuvre (VM) [40]. The validity of this approach
is questionable, because reference values gained
during a VM do likely not apply to situations
where flow measurements take place in resting
conditions. The reference to the VM is relevant to

Quz. 2. EkcmpakpaHuarHa yBemHa gynaekc coHozpagus Ha
BbmpewHama tozyrapHama BeHa (BIOB) u o6wama cbHHa ap-
mepusi (OCA) 8 HanpeyHa (2ope) u HagAbxHa (goay) paBHuHa.
lMocokama Ha kpbBHUs mok BbB BIOB kamo ue Bapupa npu
HanpeuHa uHcoHayus (2ope AaB0: opmoepageH mok, B CuHbo;
eope gAacHo: pempozpageH mok, B uepBeHo). [JonbAHUMeEAHa
UHCOHayus B HagrbxHama palHuHa nokas3Ba HenpekbcHam op-
mozpageH mok, B CUHbO.

Fig. 2. Extracranial color-coded duplexsonography of the
internal jugular vein (IJV) and common carotid artery (CCA) in
a transverse (top) and longitudinal (bottom) plane. Blood flow
direction in the IJV seems to vary at different time points using
a transverse insonation (top left: orthograde flow, blue coded;
top right: retrograde flow, red-coded). Additional insonation in
the longitudinal plane demonstrates the continuous orthograd
flow, blue-coded.

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 9, 2013, No. 1 13



X. M. Bangyeca u gp. XUUBH npu MC

Ha roguHu, rpynara Ha 3amb6oHM BCe Ouwe He e
pasrnexpgana To3u Bbnpoc npu naumeHtn ¢ MC,
gopu n nop dopmara Ha KpUTUYEH 0630p Ha
nuTepaTtyparta KbM OHEllHa JaTta.

Ha BTOpO MACTO, mM3rnexxpga HenormyHo pa
ce onpepens naTonormyeH pednykc B MHTpa-u
EeKCTpakpaHuanHy BeHV Ypes3 ABE pasnvyHu Bpe-
MeBU CTOMHOCTW. HesaBucumo OT Te3n MeToau-
yeckn npobaemu, NOJO6HO Ha BbTpPeyepenHarta
cuctema, peTtporpageH Tok BbB BIOB u BB B
MOKOWN CnedBa fa Ce TbiiKyBa Kato 3Hak 3a Hapy-
LeHa BeHO3Ha ¢yHKuuMa. [NaTonornyeH petporpa-
[OEH KpbBeH TOK BbB BIOB e onucaH npu okny3sus
Ha vena innominata [17]. ToBa He BuHarM uma
KIMUHUYHW NOCneamumn, Tbil KaTto B nuteparypata
ca onucaHu cnyyam Ha OpTOCTaTU4eH peTporpa-
OEeH KpbBeH TOK BbB BIOB npu Hatuck Ha nsBa-
Ta 6paxuouedanHa BeHa B fIerHanO MosioXKeHme
[62]. Hackopo Hue HabnogaBaxme TakbB Criyyan,
B KOWTO uncunatepanHute BB ce npeacTtasuxa
C peTporpageH KpbBOTOK B JIErHAN0 MOJIOXKEHME,
KOWTO Ce MPOMEHN B OPTOrpajeH B U3NpaBeHO
nonoxxexue (our. 3).

3) [MpokcumanHa cmeHo3a Ha BIOB

Mpes 2009 r. 3am60HM BbBEAE ABA Pa3/INUHU
KpuTepusi 3a npokcumanHa cTteHo3a Ha BIOB.
[MbpBOTO My MpemanoXxeHue 6Gelwe HamansBaHe
Ha cbgoBata HanpeuyHa nnow, Ha BIOB ¢ Ham-
manko 50% [67]. Manko cnep ToBa, TOM 3arnou-
Ha ga npuema npar ot 0.3 cm? OT HanpeyHarta
nnow, Ha BIOB kato cteHo3a [70]. U gBaTa kpu-
Tepus morat fa 6bgaT onpoBepraHn Bb3 OCHOBa
Ha METOAOMIOMMYHM K aHATOMUYHN CbObGpaXke-
Hus. BbTpelwHara torynapHa BeHa € 3HauymMTenHo
no-wmMpoKa B HauanHata u KpamHaTta Cu TOuKa,
npu BRMBAHETO CU BbB BeHa cyb6knasus [32].
HanpeyHOTO ceueHne Ha cpepHarta 4acT, KOSiTO
3a pasnuka OT MHTpakKpaHuanHarta BuHarm Mmoxe
pa 6boe n3obpaseHa C gynnekc coHorpadwus,
Bapupa 3HauyMTenHO B 3aBWCKMMOCT OT NMO3uUUNS-
Ta Ha rnaeara, no3aTta U LEeHTPanHOTO BEHO3HO
HansraHe. OnpepgensHeTo Ha 50% HamaneHue
Ha HarnpeyHarta njaow, Ha BeHaTa Kato CTeH03a,
cnepoBaTeniHO, HAMAa MpakTuyecka CTOWHOCT.
OcBeH TOBa, pas3nofiOKEHNETO Ha ONpenensaHus
KaTo HOpMasneH NlyMeH 1u OO0 cera He e gedpuHu-
paHo.

BropusT nogxon marnexpa no-npa.Bgonofo-
GeH, Tb KaTO Ce OCHOBaBa Ha Nyb6AMKyBaHO
B CALU npoyuBaHe Ha Lichtenstein n cbTp., B
KOEeTO HarnpeyHo ceyeHune Ha BIOB <0.3 cm? ,He
€ HaMepeHO Mpu HUTO eauH uscnenBaH cy6ekT”
[34]. B pencTtBUTENHOCT 06aye, B NPOyYBaHETO
ce nocousa, 4Ye 23% OT nuMuarta ca umanu Ha-
npevHa nnow, Ha BIOB <0.4 cm?, a BknoveHaTta
Ouarpama nokassa 21 nsmepBaHusa C HanpeyeH
pasmep <0.3 cm? 6e3 NaTtofIorMYHO 3HA4YeHue.

the extent that to date only the presence of IJVVI
has been evaluated as criterion of compromised
venous drainage. Apart from the 0.88 s proposed
by the research group of Nedelmann as reflux
threshold, other methods have been proposed to
define IJVVI [19, 51, 64]. An increased prevalence
of IJVVI has been found for several neurological
(TGA, amaurosis fugax, leucoaraiosis) [1, 15, 30,
52, 54] and non-neurological diseases (primary
pulmonary hypertension, COPD, primary exer-
tional headache) [19, 23]. The sole publication
on MS patients reported no significant difference
to the control group [21]. Despite the fact that
neurologists debate the significance of valve in-
sufficiency for several years, the Zamboni group
has not yet addressed this in MS patients, not
even in the form of a critical discussion of the
literature available to date.

Secondly, it seems inconsistent to define
pathological reflux in the intra- and extracranial
veins by two different time values. Despite these
methodical problems, similar to the intracranial
system, a retrograde flow in the IJV or VV during
resting conditions should be interpreted as a sign
of a compromised venous system. Pathological
retrograde IJV flow has been described for in-
nominate vein occlusion [17]. However, this does
not necessarily have a clinical consequence, as
the literature also includes a description of a pos-
tural retrograde IJV flow in response to compres-
sion of the left brachiocephalic vein in the supine
position [62]. We recently observed such a case,
in which the ipsilateral VV exhibited a retrograde
flow in the supine position, turning in an ortho-
grad flow in the upright position (Figure 3).

3) Proximal stenosis of the IJVs

Zamboni introduced two different criteria of
proximal IJV stenosis in 2009. An at least 50 %
reduction of the vascular CSA of the IJV was his
first suggestion [67]. Shortly after, he considered
a threshold of 0.3 cm? of the CSA of the IJV as a
stenosis [70]. Both criteria can be refuted based
on methodological and anatomic considerations.
The IJV is significantly wider at its point of origin
in the upper bulb and its confluence into the
subclavian vein in the lower bulb [32]. The cross-
section of the medium section, which unlike the
cranial sections can always be imaged using
duplex sonography, varies greatly depending on
the position of the head, posture and the central
venous pressure. Defining stenosis as a 50% re-
duction in the vein’s CSA is therefore not practi-
cal. Additionally, the location of the designated
normal reference lumen has never been defined.

The second approach seemed more plausi-
ble, as it claimed to be based on a published US
study by Lichtenstein et al., in which an IJV cross-
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Hewo noseuye, nHTepnpetaunaTa Ha OAHHUTE €
orpaHuyeHa, Tbl KaTto rnpoyysaHeTo e ¢oKycu-
paHO BbpXy MaLMEHTVN B MHTEH3MBHU OTAENEHUS
1 He BKOYBa 3apasu nHameuan. Eto 3awo 3awm-
GOHM N CbTP. OCHOBaBaT 3ak/ioyeHnaTa Cu Ha
MOrpPeLHO TbiIKyBaHE OT NPeaxonHO NMpoyyBaHe.
Tpab6Ba CbWO Taka ga Ce OTOENexu, ye B TOBA
n3cnegsaHe nnowra Ha BIOB e namepsaHa Ha
15 mm Hap KPUKOMOHUA XPYLAn, KOeTo He un3-
KMoYBa Masnkum CTEHO3M B MO-NMPOKCUMAHU Uin
anctanHn oénactu. OcseH ToBa, APYro ynTpas-
BYKOBO m3cnegsaHe Ha 10 3opaBu 4OGPOBOMLM,
M3MepBaLlo HanpeyHus pasmep Ha BKOB TouHo
Hag kapoTtupHata 6udypkauuns, nokassa CTOW-
HocTy mexay 0.11 n 0.77 cm?2 BOACHO 1 Mexay
0.13 n 0.5 cm? BnABO, KOETO CbLLUO NPOTMBOPEUN
Ha MNpeanoXXeHMeTo Ha rpynara 3amb6oHun [46].
ToBa He e M3HeHagBallo, Tb KaTo LEHTpanHu-
AT BEHO3EH OTTOK 3aBUCW HE camo OT no3arta,
HO KakTO 6eLle CrnomMeHaTo no-rope, npesanupa
BOAcHO [13, 25, 34]. ®D31ONOrMYHOTO OBACHEHUE
€, Ye KpbBTa OT OBETe MoJlyKbji6a Teue OT He-
UNDTHUS caruTaneH CUHYC NpeavMHO KbM eau-
HUS TpaHCBep3aneH CUHYC, NPEeaVMHO AECHUS,
N oTTam — CbOTBETHO B uncunatepanHata BIOB.
3a pasnuka OT TaX, HeuYndTHUAT npaB CUHYC
Ccbbypa KpbBTa OT LEHTPANHO pPa3nofioXKEHUTE
ObI6OKM MO3bUYHUTE BEHU (TEMMNOpOMEe3nasnHu,
OT 6a3anHuTe raHrnum 1 Tanamyca) n ce ortTmya
npeaMmHo B nsesata BIOB rnaBHO upe3 neBus
HanpeyeH cnHyc. PeanHoOTO CbCTOSAHNE Ha KPbB-
HUS TOK 1 CbooBUA anamMeTbp Ha BIOB Han-man-
KOTO 3aBuUCWM OT aHaToMMyHaTa KoHburypauus
Ha koHdnympawmsa cuHyc (KC). B Han-npocTtus
crnydyan, Ha6nogasaH Npu ayTONCUOHHO Mpoyuy-
BaHe Ha 600 Bb3pacTHU Tpynose, 0kKono 25% oT
cnyyante KC dopmmpa nbfiHa Bpb3ka Mexay
rOpHMS carutaneH n NpaBus CUHYC C MOYTK paB-
HOMEPHO pasnpefeneHne Ha BeHO3HaTa KpbB
B aBete BIOB. B okono 10% ot cnyuyante KC
JINMCBa, Taka 4ye OBeTe Monykbnba ce gpeHupar
HambAHO MOOTAENHO [28]. BeHO3HMAT gpeHax e
OOMUHMpPaH OT gsicHaTa cTpaHa B OKofo 50% oT
crnyyanTe 1 OT nsiBata WM € paBHOMEPHO pas-
npefeneH Mexxgy ABeTe CTpaHu B OKono 25%.
CnepoBaTtenHo, oco6eHo B nasata BIOB, Hucbk
06eM Ha KPbBOTOKA U MajibK AMaMeTbp Ha CbAa
Tps6Ba pa ce cuuta 3a GuM3uonoruyHa, a He
naTonorMyHa Haxopka.

4) Jlunca Ha KpbBeH mok BbB Bu3yanusu-
pawu ce BbmpewHu o2yAapHU u Bepmebpan-
HuU BeHu B AegHano u/uau usnpaBeHo nonoxxe-
Hue

BbnpochT TyK e, fjanu To3m Kputepun otpass-
Ba MaTofiorMyHo cbeTosiHne. DakTbT, ue Hopmar-
HUAT MO3bYEH BEHO3EH OTTOK € CUIHO 3aBUCUM
OT no3ara, Beye Gewe cnomeHart rno-rope. [Npwu

section of <0.3 cm? apparently “was not found in
any examined subject” [34]. However, the study
in fact stated that 23% of the subjects had an
IJV area of <0.4 cm? and the included diagram
shows 21 measurements with a CSA <0.3 cm?
without pathological meaning. Furthermore, inter-
pretation was already limited as the study focused
on patients in intensive care and did not include
healthy subjects. Therefore, Zamboni et al. based
their conclusions on misinterpretation of a previ-
ous study. It has also to be mentioned that in this
work the area of the IJV was measured 15 mm
above the cricoid cartilage which does not exclude
smaller areas at more proximal or distal locations.
Moreover, one other ultrasound study done in 10
healthy volunteers measuring CSA of the IJV just
above the carotid bifurcation showed a range of
CSA on the right IJV between 0.11 and 0.77 cm?
and on the left IJV between 0.13 and 0.5 cm? again
refusing the proposal of the Zamboni group [46].
This is not surprising, as central venous drainage
is not only dependent on posture, but as men-

VV supine

lJV supine

W—I-ll‘“

IJV sitting

Gua. 3. lMocmyparHu npomeHu B nocokama Ha KpbBHUS MOK
BbB BepmebparHama BeHa (BB) u BpmpeluHama togyrapHa BeHa
(BIOB) npu 3gpaBu uHguBugu. PempoepagHusm mok 68 BB
(2ope) u BIOB (ueHmpanHo) B AezHan0 noAoxeHue ce npeBpbuya
B opmoepageH u B gBeme BeHu npu npemuHaBarHe B cegHano
nonoxeHue (goay) (BB He e nokasana). 3aberexeme opmozpag-
Hus mok GbB BepmebparHama apmepusi (BA) u obwama cbHHa
apmepus (OCA).

Fig. 3. Postural changes of blood flow direction in the vertebral
vein (W) and internal jugular vein (IJV in a healthy subject.
Retrograde blood flow in the VV (top) and IJV (central) in supine
position turning into a orthograd flow in both vessels after
postural change towards the sitting position (bottom) (VV not
shown). Note the orthograd flow in the vertebral artery (VA) and
common carotid artery (CCA)
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noseveto nauueHtn BIOB pmomuHupar B nerHano
NMOOXKEHVE, a EKCTPAIOTYNapHUAT APEHaX, BKIIIO-
untenHo upes BB, urpae BaxkHa pons B M3npa-
BEHO nonoxkeHne, korato BIOB ce ceBuBa B pas-
nuyHa cteneH. B ToBa 3aBucewo ot nosara B3a-
umogenctere mexgy BIOB un ekctpatorynapHuTe
BEHU, € PU3NONOMMYHO pas3brpaemo, Ye B egHa ot
TAX MOXXE [a He Ce YCTaHOBU KPbBEH TOK, JOPU U
aKo lyMeHbT € BuaM. B mbpBOTO Hawe npoyusa-
He Hune u3cnepsaxme 23 mnagy U 3ppasn MHOMBU-
ON C Oynnekc coHorpadus npy pasavyHu noso-
YXeHns Ha TAnoTo [59]. B nerHano nonoxxeHue npu
0°, Mpn BCWYKN 6€ HaMepeH BEHO3EH OTTOK MOHe
B egHa BIOB. B n3npaBeHO nonoxkeHne npu 9
yoBEKA CE YCTAHOBW MbJIHO CMMpPaHe Ha MpuUTOoKa
Ha KpbB B ABeTe BIOB. Npu gBama KpbBHUAT TOK
cnps npu 15°, ¢ BuaMmu nymeHun. o To3m HaumnH
39% OT yyacTHUUMTE NoKasaxa ABYCTPaHHO Hynes
pe6ut BbB BIOB noHe B egHa nosa. YcTaHoBMXME
CbMbTCTBALLO YBENMYEHME Ha KPbBOTOKAa BbB BB,
HO HEOOCTaTbyHO Ja KOMMEHCUpa HambfHO pas-
nukarta Ha Toka BbB BIOB. B no-kbcHu nscnensa-
HUS Ha HawaTa rpyna cme onvcanu NnncBaLl Kpb-
BOTOK BbB BIOB mopu v B nerHano nonoxkeHue
[22]. OpTtocTtaTnyHata 3aBUCMMOCT Ha MO3bUHUS
BEHO3€eH OTTOK € gokasaHa un ¢ SMP [41] n Beue
€ Hab6nopasaHa, M3NoN3Banky TPaOULUMOHHM Ka-
TETEPU3ALMOHHN TEXHNKK [18, 27].

3am60HM 1 CbTP. M3MON3BaT Te3n pesynrartu,
3a [ja NOAKPEensAT CBOUTE apryMeHTu, HO M npeg-
CTaBsIT MOrpeLHo: ,HanpaBrxme oueHka Ha nun-
carta Ha JonfepoB CurHaa 3a BEHO3EH KPbBOTOK
BbB BIOB u/vnn BB, Bbnpekn MHOro6ponHuTE
ObN6oKN BAMWBaHUS. [pu HOpManHu VHOUBMAN
TakmBa pes3ynTatM HUKOra He ca HabnopgaBaHu
npu KakBoOTO U Oa e MONOXEeHWe Ha rnaesata
[Valdueza n cbTtp. 2000 r.]° MHOro e BakHO Aa
Ce U3ACHW, Ye MpekpaTaBaHeTO Ha MpuToKa Ha
KpbB B egHaTa unu gsete BIOB B nerHano wnu
N3MpaBeHo MONOXXEHNE HE MOXKEe Ja ce cumTa 3a
KIMUHUYHO 3HA4YUMO.

BepTtebpanHute BeHM CbLO WM3UCKBAT che-
unanHo BHMMaHue. [lpyn paHHWTE aHaTOMWYHWK
nscnensaHns BB He ca cmsaTaHu 3a cbluecTse-
HU CbOOBE, a 3a BEHO3EH CMAUT OKONO BepTe-
6panHaTa aptepus. 3a pasnuka ot BIOB, kouto
ca BbB ¢OKyca Ha aHaTOMUYHN N GU3NONOTUYHN
n3cneaBaHns OT MbpBMTE OHM HA AYMNSeKC Co-
HorpadusTa [39, 49], 4O MOMeHTa € Ny6nnKyBaHo
camo efHO u3crnegsaHe Bbpxy BB c paHHu 3a
CKOPOCTM Ha KpbBHUA TOK npu 138 3gpasu [o-
GpOBONUM B NErHano MofioXKeHne (cpegHa Bb3-
pacTt 42.1+£14.5 r.) [29]. [BYyCTpaHeH KpPbBEH TOK
€ HabngaBaH npu 62% OT u3cnegsaHnTe, a nNpu
17% — egHocTpaHeH. Mpu 21% oT gobpoBonuuTe
He e YCTaHOBEH KPbBEH TOK OBYCTPaHHO, BbMpe-
K1 ye nymeHa Ha BB e 6un Bugum npokcumasnHo
OT BepTebpanHara aptepus. NpomeHnTe B npu-

tioned above, shows a preference for the right
side [13, 25, 34]. This has a physiological basis, in
that the blood of both hemispheres primarily flows
via the unpaired superior sagittalis sinus into one
transverse sinus, preferentially the right, and finally
enters the ipsilateral IJV. In contrast, the unpaired
straight sinus collects the blood of the centrally
located deep cerebral veins (temporomesial, basal
ganglia and thalamus) and flows preferable into
the left IJV primarily via the left transverse sinus.
The real flow conditions and vascular diameter
of the IJVs at least depends on the anatomical
configuration of the confluens sinuum (CS). In the
simplest case seen in an autopsy study on 600
adult cadavers, about 25% of cases the CS forms
a complete connection between the superior sag-
ittal sinus and straight sinus with a similar distri-
bution of venous blood to both [JVs. However, in
about 10% of cases the confluens sinuum is miss-
ing, such that hemispheres drain completely sepa-
rately [28]. Venous drainage is dominated by the
right side in about 50% of cases and is dominated
by the left side or is distributed evenly across
both sides in about 25% of cases. Consequently,
particularly in the left IJV, a low blood flow volume
with small vessel diameter should be considered
physiologic, rather than pathological.

4) Absence of blood flow in otherwise de-
tectable internal jugular or vertebral veins in ly-
ing and/or upright posture

The question arising here is whether this cri-
terion reflects a pathological condition. The fact
that normal cerebral venous drainage is strongly
dependent on posture was already mentioned
above. Whereas the IJVs dominates in most
subjects in the lying position, the extrajugular
drainage pathway, including the VVs, plays an
important role in the upright position, while the
IJV collapses to various degrees. In this posture-
dependent interplay between the 1JVs and the ex-
trajugular veins, it is physiologically comprehen-
sible that one of them may display no flow even
if lumens are visible. In a first study, we examined
23 young healthy subjects with duplex sonogra-
phy in different body positions [59]. While in the
supine position at 0°, venous blood outflow was
found in at least one 1JVin all subjects. In the up-
right position, 9 subjects showed complete ces-
sation of blood flow in both IJVs. In 2 subjects,
flow already ceased at 15° with visible lumens.
Thus, 39% of the subjects showed bilateral zero
flow in the IJVs in at least one posture. A con-
comitant flow increase was found in the VVs, not
compensating the complete difference of blood
flow in the IJVs. An absent flow in the IJV even
in the supine position has been described in a
further investigation of our group [22]. The pos-
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TOKa Ha KpbB BbB BB un3rnexpa ca cBbp3aHu
c Bb3pacTtra. lpu no-mnagn xopa (cpegHa Bb3-
pacT 27+7 r.) camo npu 4% He ce perucTpupa
KPbBOTOK [22].

Te3un pesyntaty noguyepraBart, Y€ MO3bUYHUAT
BEHO3€EH OTTOK € CU/IHO 3aBUCKM OT OpTOCTaTuy-
Hus cTtatyc, B kouto BIOB 06MKHOBEHO wurpast
rnaBHa pofs B NerHano MnofioXKeHne 1 3HayeHu-
eT0 M Hamanssa, KoraTo Cce npemuHasa B Mo-
na3npaeeHa No3vuus nopagy Konanca um, a npu-
TOKa Ha KpbB BbB BB ce yBenuuaBa kaTo uyac-
TMYHa KomneHcauus. o To3u HauuH, auncarta
Ha KPbBOTOK BbB BB B nerHano nonoxxeHvne npu
Hekonabupan cbg He € naronormyHo. O6partHo,
auncara Ha KOMMEeHCaTOPHO YBENMYEHME Ha KPb-
BOTOKa BbB BB B n3npaBeHO MofoXXeHne cnopeq
Hac e HeobuyamHo, a auncara My Mnpy BUAUM
JIYMEH 61 6U0 MPAKTUUYECKN HEBB3MOXHO.

Kato cTtpaHumuHa 3a6enexkka, KpuUtepust Ha
HyneB Oe6uT BbB BMAOMMA BEHa € K/0YOB W3-
TOYHVMK Ha HECUTYpPHOCT 3a W3CcnenoBaTenckute
rpynu, KOUTO ca npunaranu ynTpas3ByKOBUS Mpo-
TOKON Ha 3aMBOHU, TbW KaTO HE € SICHO Aanu
onpeneneHneTo ce OTHACS 3a nunca Ha KPbBEH
TOK €0HO- WM ABYCTPaHHO, B edHaTa wuiv aBe-
T€ No3u WM OT ABETE CTPaHu U B OBETE MO3u.
HawaTta nbpBOHauyanHa MHTEpPNpeTaums Ha Hero-
BUS aprymMeHT 6elle, ye nurncara Ha KpbBEH TOK
TpsibBa ga € Hanuue B gpete BIOB wnu psete
BB, B oBeTte nosuumn. ToBa 61 0GACHUAO 3allo
B HalWeTo u3cnegBaHe MpuiaraHeTo Ha To3u
KpUTEpW Mokasa MHOrO MO-HUCbK MPOLEHT Ha
pasnpocTpaHeHocT. Camo cryyanHa npenparka
KbM HalleTO u34aHne B WHTEPHET, HU O06bpHa
BH/MaHue, ye 3ambOHM cuuTa Hynes Ae6uT B
efHa edMHCTBEHA BeHa, He3aBMCUMO OT no3aTta,
3a NaTtonormyeH cumnTom [24].

TpsibBa CbLO Oa ce OT6enexu, ye ynTpassy-
KOBOTO u3crnegsaHe Ha BB uyecTto BOOM OO He-
Cb3HaTeNnHo kKommnpecupaHe Ha BIOB n no to3m
HaYMH Ja KOMMEHCaTOPHO YBEWYEHNE Ha Kpb-
BoToka BbB BB. Hwne Ha6niopaBaxme nogo6HO
ABMEHNE NpU NauMeHTn Cnep onepauns Ha Bpa-
Ta C pesekuuss Ha egHa BIOB [20]. Marnexpa
MHOIO BEPOSTHO Fpynn, KOUTO HE Ca YCTaHOBUM
nuncata Ha KpbBeH TOK BbB BB pga ca »eptea
Ha ¢danwmBo NONOXUTENHN pe3ynTtaTtn. Jopwu on-
UTHW N3cnepoBaTenu Morat aa HamepsT NonoXu-
TeneH KpbBOTOK BbB BB, nopagu cnyyanHo KOM-
npecupaHe Ha BIOB, korato naumMeHTbT NPoOMeHN
nosata cu. Tpsibea oa ce nogyeptae OTHOBO, Ye
avncara Ha KpbBEH TOK He € MaTosiorMyHO CbC-
TOSIHME camo Mo ce6e Cu.

5) Jlunca Ha kKonanc Ha BbmpewHama
toeynapHa BeHa B usnpaBeHo nono)keHue

Kona6upaHeto Ha BIOB B nanpaBseHo nono-
)XEeHne e ¢uamonornyHa nocneguua oT cnagja B

tural dependency of cerebro-venous outflow has
also been demonstrated in MRI investigations41
and was already observed using a conventional
catheter approach [18, 27].

Zamboni et al. used these results to support
their arguments, but substantially misrepresented
these findings: “We assessed the lack of a Dop-
pler detectable venous flow in the 1JVs and/or VVs
despite numerous deep inspirations. In normal
subjects this finding was never observed with the
head in any position [Valdueza et al. 2000]..” It
is crucial to clarify that a cessation of blood flow
in one or both IJVs in supine or upright position
cannot be considered to be clinically relevant.

The VVs also warrant particular attention. In
early anatomical studies, the VV was not con-
sidered to be a relevant vessel, but instead as
a venous plexus around the vertebral artery. In
contrast to the 1JVs, which have been the focus
of anatomical and physiological research since
the first days of duplex sonography [39, 49], up
to now only one paper has been published re-
porting detection rates and flow velocities of 138
healthy subjects (mean age 42.1+14.5 years) in
supine position [29]. A bilateral flow was seen in
62% of the subjects, while 17 % showed unilateral
flow. 21 % showed no flow bilaterally, although
the VV lumens were generally visible proximal to
the vertebral artery. The prevalence of blood flow
changes in the VVs seems to be age-related. In a
younger population (mean age 27+7 years) only
4 % presented no flow in the VVs [22].

These results underline that the cerebral ve-
nous drainage is strongly dependent on the pos-
tural status, in which the IJVs usually assume the
main role in supine position, whereas its signifi-
cance decreased as the posture becomes more
upright due to IJV collapse and blood flow in the
VVs increases as partial compensation. Thus, a
lack of flow in the VV in supine posture in a non-
collapsed vessel is not pathological. In contrast,
a lack of a compensatory flow increase in the
VVs in upright position seems to be unusual in
our experience, and a lack of VV flow in standing
position when the lumens are visible would be
practically impossible.

As a side note, the criterion of zero flow in
a visible vein has been a key source of uncer-
tainty for research groups that have applied the
Zamboni ultrasound protocol, as it was unclear
whether the definition referred to a lack of flow
uni- or bilateral, in one or both postures or on
both sides in both postures. Our initial interpreta-
tion of his argument was that a lack of flow had
to present in both IJVs or both VVs in both posi-
tions. This would explain why our application of
this Zamboni criterion found much lower preva-
lence than Zamboni himself. Only the accidental
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XMOpOCTaTUYHOTO HansraHe M He TpsibBa ga ce
cuMta 3a natonormyHo saeneHue. CneposaTten-
HO, numncaTa Ha opTocTaTuyeH konanc Ha BIOB
MOXXE Oa Ce Ob/KM Ha MpOKCUManHa BeHO3Ha
06CTpyKUMA. B egHO OT HawwnTe cO6CTBEHN MPO-
YUYBaHUS HUE CME OMUcanu HAKOJSIKO Takmea Chny-
yas [21]. B nocnegpawm mnscnegBaHus obaue,
HVEe OTKpUXMe, Yye BEeposATHO CMe B3enu Apyru
BeHM 3a BIOB B u3npaBeHO MONOXeHue, Tbi
kato BIOB uecto e HanmbnHO kona6upana. 3a
Ja onpenenu CbC CUIYpHOCT, ye ToBa € BIOB,
n3cnepoBarensaTt Tps6sa uavM ga nNpOAbIKU Y-
TPa3BYyKOBOTO MOHUTOPMPaHE [OKATO MNauneHTbT
CMEHS MOMOXKEHMETO Ha TANOTO CU, UNKn ga npu-
noxu 3a kpatko MB, ¢ uen ga gunatmpa BeHa-
Ta. 3a ga ce OueHM peanHOTO XEMOOUHAMMWYHO
CbCTOSIHME B CllyyauTe Ha OTCbCTBALL BEHO3EH
opTocTaTMyeH kKomnanc, Tps6ea ga 6bgaT aHa-
M3upaHn N pasnuuuata B 06emMa Ha KpbBHUS
TOK B JIErHano u cegHano nonoxkexHve. B egHa
€OVHCTBEHa ny6nukauus, npeacrtassawa n3mep-
BaHWs HA 06eMa Ha KPbBHUS TOK, HAE OTKPUXME
3HAYUTENIHO MO-TOMIIMO HaMasneHue Ha KpbBHUSA
06em B cefHasno MoJIOKEeHWe Mnpu 34paBu WH-
OVMBMOW, KOETO npednonara owe no-goébp Be-
HO3eH apeHax upel3 BIOB B Tasm no3uums npu
nauneHtn ¢ MC [21].

KakBo ocTaBa OT Kputepuute Ha 3amo6oHn?

KakTto 6posT Ha kputepunute (5), Taka n nge-
ATa, yYe OBa MNOMIOXKUTENHU KpuTepus ca [oc-
TaTbuHM 3a AuarHo3aTta Ha ,XUBH® narnexpar
JocTa npousBofHu. Mima HaKou gokasaTtencrtsa,
ye pPeTpPOrpajeH KpbBEH TOK B ObIGOKUTE WH-
TpakpaHuanHu BEHO3HW CbOoBe TpsbBa gda ce
pasrnexxga kato natonornyeH kputepuin. CbLio-
TO ce oTHacs u 3a pedrykca Ha ekcTpakpaHu-
anHUTE BEHM Ha WKUSTA, BLMAPEKU Y€ B HAKOU
cnyyan ToBa MOXe fa Ce AbJ/DKW Ha Henatoso-
rMyHa, 3aBucella OT nosara Komnpecus Ha 6pa-
xuouedanHata BeHa. Pasbupa ce, BCAKO npu-
naraHe Ha kputepuute 3a pednykc TpsbBa na
ce 6asvpa Ha onpefeneHusi, KOUTo BCbLLHOCT
He ca HanuuHu. W pgBata kputepusi Ha 3amb0o-
HU 3a pednykC ca HepoCTaTbyHU U METOLONO-
rMMYHO HeapekBaTHW. VI3cnegoBartencku rpynu ¢
ObArOrouLLIHN HayyYHN NO3HaHMA B obnacTtra Ha
YNTPa3BYKOBUS aHannM3 Ha BEHO3HMSA MO3bYeH
opeHax, kato rpynarta Ha Nedelmann/Mayer u
HawaTa cob6CTBEHA rpyna, He ca B CbCTOsHME Aa
OOKaKaT eKcTpa- Unu nHTpakpaHnaneH pednykc
npu naumeHtn ¢ MC wnu 3gpaBu KoHTponu [21,
36]. Toea npepgnonara, Yye TakoBa SIBIEHME He
cblecTsyBa npu naumeHtute ¢ MC.

KakTto 6e mocouyeHo, nuncara Ha KpbBEH TOK
M TOBa, KOETO 3amM60OHM Hapuua CTeHO3a, ca B
OEeNCTBUTENHOCT GU3NONOrNMYHI, a He naTonorny-

discovery of a reference to our publication on
the internet brought to our attention that Zamboni
considers zero flow in a single vein, independent-
ly of posture, to be a pathological symptom [24].

It should also be pointed out that ultrasound
examinations of the VVs often lead to an unin-
tentional compression of the IJVs and thus to
a compensatory increase in the VV flow. We ob-
served a similar phenomenon in patients with a
postoperative status after neck dissection with
resection of an IJV [20]. It seems very likely to us
that groups unable to find a lack of flow in the
VV fell victim to false-positive results. Even ex-
perienced investigators might find positive blood
flow in the VVs due to accidental compression of
the 1JVs when the subject changes posture. But,
again, we must emphasize that the absence of
blood flow is not a pathological condition per se.

5) Lack of collapse of the V. jugularis interna
in upright posture

Collapse of the IJVs in upright position is a
physiological effect of the drop in hydrostatic
pressure and should not be considered a patho-
logical phenomenon. Therefore, lack of postural-
dependent |JV collapse may indicate proximal
venous obstruction and has been observed in a
few cases in one of our own studies [21]. How-
ever, in subsequent examinations we found that
we had probably mistaken other veins for the IJV
in the upright position, as the IJV was frequently
completely collapsed. To identify the IJV with cer-
tainty, researchers should either continue ultra-
sound monitoring of the 1JV as the subject stands
or sits up or perform a short VM to dilate the IJV.
Furthermore, to assess the real hemodynamic
relevance in cases of absent venous postural
collapse the differences of blood flow volume be-
tween the supine and sitting body position should
be analysed. In the only one published work us-
ing blood flow volume measurements we found a
significant higher decrease of blood volume flow
in the sitting position in normal subjects, sug-
gesting an even better venous drainage via the
IJVs in this position in MS patients [21].

What remains of the Zamboni criteria?

Both the number of criteria (5) and the idea
that 2 positive criteria suffice for the diagnosis
of “CCSVI” seem quite arbitrary. There is some
evidence that a retrograde flow in clearly defined
intracranial venous vessels of the deep system
should be considered as pathological criterion.
The same is true for reflux in the extracranial
veins of the neck, although in some cases the
effect could be due to a non-pathological, pos-
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HU ABneHuns. BkalouBaHETO MM B KpUTepuute ce
OCHOBaBa Ha MOrpeLHO TbiIKyBaHe Ha MpeauLHn
Npoy4YBaHus.

Tl Kato Haw-manko gpa OT 5-Te KpuTtepuu
(mMpokcumanHa cteHo3a Ha BIOB u nuncata Ha
KpbBeH TOK BbB BIOB u/wnu BB) B pgencrteurten-
HOCT He ca MaTosfIoNMYHO SIBfIEHME, HE € N3HEHa-
02, Ye TAXHOTO pasnpoCTpaHeHne CbC CUTYPHOCT
€ MHOro WwnpokKo. [enbT Ha cnyvyaute, KOUTo OT-
roBapsiT Ha NOHe ABa OT KpuTepunute, 6uxa 6unm
Mo-BUCOKN M B HAWIETO Mpoy4YBaHe, ako 6sxme
Th/IKyBanu YeTBbPTUS KpuTepun Ha 3amb6OHM Mo
ropenoCcOYeHnss HaunH.

Cnen npencraBeHWUTE TMO-TOpe OBSACHEHUS,
KoHUenuuaTa Ha rpynara Ha 3am6oHu ot 2009
r. 3a ,XUBH” e B penctBuMTEeNHOCT Hecnacsema.
CbBcem Hackopo 3amMBOHU Ny6rvKyBa Taka Ha-
pPeYEHNs KOHCEHCYC, B KOWTO HayaaHuAT npo-
TOKONn 3a aHanui3 Ha XLBH® 6ewe apanTtupaH
OTHOBO [42]. MOoApPOBHO O6CHLXKOAHE HA BCUYKMN
NMPOMEHN € M3BbH pPaMKWUTE Ha HacToswara ny6-
nukaums. Lo ce oTHaca go ekcTpa-u mHTpakpa-
HuanHus pednykc, HOBUTE KpUTEPUM BKIO4YBaT
N OBYNOCOYHMS KPbBEH TOK KAato MaTofaornyeH
mopgen. Mo Hawe MHeHue, TOBa SABMEHWE € rMo-
ckopo nokasartenHo 3a KHBIOB u nopagu toBa
CbLO MOXe fa 6bde perncTtpupaHo npu 3gpa-
BN xopa. LLlo ce oTHacs OO wMHTpakpaHuanHuTe
BEHM, Ce BbBEXOa eanH HeobnyaeH n gocera He-
BanuaMpaH nogxod Ha MHCoHuMpaHe. Kputepuart
3a ,CTeHo3a“ npu HanpeyHo ceveHne <0.3 cm?
€ MPOMEHEH Ha 3adb/PKUTENIHO NUMNCBALLO YBe-
IMYEHMEe Ha HampeuyHaTa Mol npu npunaraHe
Ha cTtaHgapteH MB. Te no6aBaT 1 OOMbIHUTENEH
anTepHaTMBEH KpUTEpWUW, BKOYBALLY, ,1/1nn apy-
rm aHomanum npu B-mode wu3cnepsaHe”, Hanp.
BbTPENyMEHHN JAedekTn KaTto nperpagn Wnm
MandpopmMaLumn Ha Knanu, CbYyeTaHn C XemoauHa-
MWUYHM NPOMEHN (650K, pednyKec, NOBULLEHA CKO-
POCT Ha KpbBHUS TOK). OCBEH TOBa, KpUTEPUAT
3a HyneB eqHOCTpaHeH KpbBeH TOK BbB BIOB un/
uwnn BB B gBeTe nosvumn Ha TANOTO NO3BONsBa
OBYMOCOYEH TOK B efgHarta Mo3uumst 1 HyneB TOK
B gpyrara. [locrnegHo, makap ye B Ha4anoTo Kpu-
Tepun 5 N3ucKBalle yBenMyeHne Ha HamnpeyHarta
naow, B cedHano MosioKeHue, cera To3n Kpute-
pUn HE € CBbp3aH C No3muusTa Ha TAnoTo, 3a ga
Ce OTYeTe KaTo MaTofIorMyeH.

Mopagn TOBa, ue ,cTapuTe“ KputTepun 3a
anarHosa Ha XLIBH“ 6sixa onposepraHu, ,HO-
BUTE" M3UCKBAT [OMbAHUTENHN W3CNeaBaHUS
3a MOTBbpXXOAaBaHE UM OTXBbPMISHE HA HOBUTE
pesyntatu [42]. HayyHOTO KauyecTBO Ha KpuTe-
puMTe OocTaBa HUCKO, Kato OCHOBHWTE OoKa3a-
TENCTBa Ha HalwaTta KpuUTMYHa AMCKYCcus morat
Oa ce npuioXkat y KbM HOBUTE MOANPULMpPaHM
Kputepum.

BeHo3Hata OGCTPYKUMS MNPU HEBPOSIOrMYHY

ture-dependent compression of the brachioce-
phalic vein. Of course, any application of the re-
flux criteria should be based on definitions which
are actually not available. Both reflux criteria of
Zamboni are insufficient and methodologically in-
adequate. Research groups with long standing
scientific expertise in ultrasonic vein analysis of
cerebral drainage, such as the group of Nedel-
mann/Mayer and our own group, have not been
able to demonstrate extra- or intracranial reflux in
MS patients or healthy controls [21, 36]. This sug-
gests that the phenomenon does not exist in MS.

As outlined, the absence of blood flow and
that what Zamboni called stenosis are in fact
physiological and not pathological. Their inclu-
sion in the criteria was based on misinterpreta-
tions of former studies.

As at least 2 of the 5 criteria (proximal [JV
stenosis and absence of blood flow in the [JV(s)
and/or VV(s)) are in fact a non-pathological phe-
nomenon, it does not surprise that their preva-
lence can surely be observed widespread. The
proportion of cases meeting at least two of the
criteria would have been higher also in our study,
if we had interpreted Zamboni’s fourth criterion in
the above mentioned manner.

Following the above explanations, the 2009
“CCSVI” concept of the Zamboni group is in fact
not salvable. Very recently, Zamboni published
a so-called consensus manuscript, in which the
early “CCSVI” protocol for venous analysis was
newly adapted [42]. A detailed discussion of all
alterations would be out of frame for the current
manuscript. Concerning the extra- and intracranial
reflux the new criteria now also include a bidi-
rectional flow as a pathological pattern. To our
opinion, this phenomenon is rather indicative for
an IJVVI and should therefore also be a possible
finding in the healthy population. Considering the
intracranial veins, an unusual and so far non-val-
idated insonation approach is being introduced.
The <0.3 cm? “stenosis” criterion is modified to a
mandatory missing CSA increase during a stan-
dard VM. They added an additional alternative cri-
terion including “and/or other B-mode anomalies”,
like intraluminal defects such as flaps, septa or
malformed valves combined with hemodynamic
changes (block, reflux, increased blood flow ve-
locity). Furthermore, the zero-flow criterion on one
side in the IJVs and/or VVs in both body positions
permits now a bidirectional flow in one position
and a zero-flow in the other position. Finally, while
the early criterion 5 required CSA increase in the
sitting position, now a position-independent CSA is
sufficient as a pathological criterion.

With the “old” “CCSVI” criteria being refuted,
the “new” criteria seem to call for new confirma-
tory studies to confirm or refuse the new results
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3a60nsBaHNS € BbJIHyBalla 065acT Ha HayyHu
n3cneaBaHna 1 3abaykgasaly XunoTes3n u He
Tps6Ba ga ce [OMnycHe Ja KoOMMpoMmeTnpa 6b-
pewmTe mnacnegsaHus. Hne cme 3arpwkeHu, ue
KoHuenumsata Ha 3am6oHu 3a XUBH® we 6bae
Bb3rpueTta OT Hero nnn Apyru rpynu, Kato OCHO-
Ba 3a m3crnegBaHus U B OpyrM o6ractu Ha He-
BposiorusTa.

3aknioueHne

CepunosHUTe METOOOMOMMYHN OrPaHUYEHNs ”
HETOYHOTO WHTEPMNPETNPaAHE Ha 3aktoyeHusTa
OT Apyru rpynu Tpsi6Ba fa 6bae gocrarbyHa npu-
ynHa, 3a Ja Ce Chnpe Hamb/IHO HeO60CHOBaHaTa
WHTEPBEHLIMOHANHa Tepanus, 6a3upaHa Ha Tesa-
Ta 3a ,XLUBH" npn naunentn ¢ MC. lNpusnesbT 3a
KOHTPONMPaHN Mpoy4YBaHus MPOoMycka Han-Bak-
HOTO, Y€ UHTEPBEHLMOHANHOTO NleveHne Tpsi6ea
0a MNPOAb/MKU (EBEHTyaNHO B MPOOb/HKEHME Ha
MHOFO FOAMHW), OOKATO Ce MnosyyaT OKOoHuaTes-
HWN pesyntatn. TepanuaTta, KOATO CTpyBa XWUnsau
ponapu, 3atpygHsBa ¢MHAHCOBO MNauUMEHTUTE C
MC v npencTtaBnaBa KOHKpeTeH puck. Camo nbi-
HOTO CnMpaHe Ha TO3U TWUM feveHne usrnexaa
pasyMHo.

OnosecTABaHe / KOHPJINKT Ha HTEpecH
JInncea KOHGNUKT Ha MHTepecu.
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[42]. However, the scientific quality appears un-
altered low, as the core statements of our criti-
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ﬂeTelellHaHTI/l 3a NoOBUNLIEH PUCK
OT KOrHNTNBHO BJiOLLaBaHe
npnm oCTbp NCXeMN4YeH MO3b4eH NHCYIIT

M. QaHoBcka', 6. CmameHoB', M. AarekcaHgpoBa?, M. BbakoBa'

"KauHuka no HeBponoeus, YHuBepcumemcka 6oAHuya — heBeH
2Cexkmop no ¢usuka u 6uopusuka, MeguyuHcku YHuBepcumem — [heBeH

Kniouosu pymum: Llea: pa ce naeHTudULUMpPAT 3HAUMMK OETEPMUHAHTU 3@ MOBULIEH PUCK OT KOTrHU-
AeMeHLms, TUBHO BfioWaBaHe B ocTpaTa dasa Ha UCXEMUYEH MO3bYEH WHCYNT.

KOrHWUTMBHO HapyLleHue, KonmuHeeHm u memogu: N3cnepsaHn ca 47 nauneHtn (26 mbxe M 21 XeHu Ha
MO3bYEH VHCYNT, cpegHa Bb3pacT 63 roauHu), NocTbnuny 3a neveHve B KnuHuka no Hesponorus Ha
C-peakTuBeH NpoTenH YMBAN ,O-p Teopru CtpaHckn“ — EAL], MNneBeH npe3 nbpeute 48 yaca OT Hauyanoto

Ha OCTbp MCXEMUYEeH MO3bYeH MHCYNT. [MpoBedeHn ca KAMHWYHKU, HEBPOMCUXONOrnY-
HW, KOMMIOTbPTOMOrpapCkn 1 PYTUHHWU KPbBHWU un3cnedsaHus. [pu noctbneBaHe Ha
nauveHTuTe B KNUHMWKaTa e onpegensHa cepymHata KoHueHTpauus Ha hs-CRP.

Pesyamamu: KOrHWTMBHO BfoOllaBaHe ce ycTaHoBsBa Mpu 57% OT nauneH-
TUTE NPU M3NNCBAHETO MM OT KnuMHuKaTta. Bb3pactra (p=0.0001), o6pa3oBaHue-
TO0 (p=0.001), cucTtonHoTO apTepuanHo HansraHe (p=0.015), xunepravkemusTa
(p=0.021) n cepymHoTO HUBO Ha hs-CRP (p=0.050) npu npuema Ha 3nauneHTuTe
ca 3HauumMnTe OETePMUHAHTM 3a PaHHO KOTHWTMBHO BRowwasaHe. YcTaHOBSBAT Ce,
ye He3UBMCUMU NPEQUKTOpKU 3a Bb3cTaHoBaBaHe cnef uHcynT ca hs-CRP (OR 1,12
(1,00 - 1,25), p=0,049), nonbt (OR 5,97 (1,05 — 34,00), p=0,044) n Bb3pactta (OR
1,30 (1,09 - 1,55), p=0,004).

Oé6cbxgaHe: VIamepBaHeTo Ha cepymHus hs-CRP B Kopenauus ¢ apyr KNMHUYHA
napameTpu Mpu OCTbp MCXEMUYEH MO3bYUEH WHCYNT € BaxkeH pakTop 3a npeBeHuus
Ha MOCTUHCYNTHUTE KOTHUTVBHW HapyLUEHUS.

Determinants Associated
with Increased Risk of Cognitive Impairment
in Acute Ischemic Stroke

M. Danovska', B. Stamenov’, M. Alexandrova?, M. Valkova'

"Neurology Clinic, University Hospital — Pleven
2Department of Physics and Biophysics, Medical University — Pleven

Kniouosu gymn: Objective: To identify significant determinants associated with increased risk of
cognitive impairment, cognitive impairment in the acute phase of ischemic stroke.

dementia, Methods: The study was carried out on 47 patients (26 males and 21 females,
hs-CRP, mean age 63 years), admitted to the Neurology Clinic, University Hospital of
stroke Pleven, within the first 24 hours of stroke onset. Clinical, neuropsychological and

neuroimaging studies were performed. Routine biochemical blood parameters and
serum concentrations of high-sensitivity C-reactive protein (hs-CRP) were measured
on admission of the patients to the clinic.

Results: Our results showed that 57% of the patients had cognitive impairment
at hospital discharge. Age (p=0.0001), education (p=0.001), baseline systolic blood
pressure (p=0.015), hyperglycemia (p=0.021) and serum hs-CRP level (p=0.050)
on admission were the significant determinants of early cognitive deterioration. Of
all the variables, serum hs-CRP level (OR 1, 12 (1,00-1,25), p=0,049), gender (OR
5,97 (1,05-34,00), p=0,044) and age (OR 1,30 (1,09-1,55), p=0,004) were identified as
independent predictors of post-stroke recovery.

Discussion: Measuring of serum hs-CRP in correlation with some clinical
parameters in acute ischemic stroke is important factor for prevention of post-stroke
cognitive disturbances.
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Mo3byHMAT MHCYNT e Bofjelwa npuunHa 3a
MHBanNuamMsauus 1 BTopa Mo yectoTta npuymHa 3a
KOTHUTVBHU HapylweHus u gemeHuus [1, 14, 32,
36]. lonama vyacTt OT nauneHTuTe crnepn WHCYNT ce
Bb3CTAHOBABAT HarnbfHO OT ABurarenHus pebwu-
LUT, HO HE MOraT fa Ce BbpHaT KbM OBGUYaNHWTE
CW JEeHOCTM rnopagy HacTbMUM KOTHUTUBHU Ha-
pyweHus [13]. Vima paHHW, 4ye UCXEMUYHUAT WH-
CYNT yBenuyaBsa ABYKPaTHO pucka OT pasBuTue Ha
KOTHUTVBHU HapyLleHus He3aBnCcKMMO OT Apyru fe-
morpadcku 1 meguumHckn daktopu [6, 16]. Yec-
TOTara Ha KOrHWTUBHUTE HapylleHus B ocTpara
$aza Ha MO3bYUHMA WHCYNT MOHAKOra Haaxsbpris
70% [25]. PaHHWUTE KOrHUTVBHW HapyLUeHUs cnep
MO3bU€H WHCYNT Ce acouumpar C ObArocpoyvHa
$yHKUMOHaNHa 3aBUCUMOCT U aemeHuuns [25, 31].

MO3bUHMAT MHCYNT Bb3OENCTBA BbpPXY KO-
HUTVBHUTE HapYyLUeHUs B 3aBUCUMMOCT OT CBOATa
nokanusaumsl, TeXXecT 1 6pon Ha nesuute [4, 9,
16, 21, 27]. ConbTCTBALLM PUCKOBU GakTopu Kato
aTepockneposa, apTepuanHa XUnepToHWs, Cbp-
OEYHO-CbOOBM 3ab0fsBaHNA N 3axapeH Onabet
YTEXXHABAT KOrHUTMBHUTE QYHKUMW B OcTpaTa u
XpoHuyHaTta dasa Ha nHecynta [2, 7, 22, 23]. Npep-
rnonara ce 3Hauuma poss Ha Bb3nanutenHuTe me-
XaHU3MU, YANTO NPUYNHHO-CNEOCTBEHN BPb3KN He
ca pocrtaTbyHO npoyyeHu [17]. donycka ce, ue
YBENIMUYEHNETO Ha HAKOW Bb3MnanutenHu mapkepwu
npu OCTbp MO3bYeH MHCYNT npenckassa rnocneg-
BalllO KOrHUTUBHO BnowasaHe [29]. lNpegnonara
ce, Ye KOMMNeKc OT ¢pakTtopu obycnaBs ucka oT
Cb[OBM KOTHUTVBHU HapyLleHUs crenj WUHCYNT, HO
OEeTEPMUHAHTUTE N MEXaHU3MUTE 3a MOCTUHCYNT-
HO KOTHWTUBHO BfiOLLA@BaHe Cref WUHCYNT ocTasart
HEMbIHO Hen3sacHeHn [6, 12, 20, 33].

B HacTosiweTo npoyuBaHe cu noctaBuxme 3a
uen ga onpenenvm KOrHUTWBHMA CTatyc Ha na-
LMeHTN B ocTparta ¢asa Ha UcxemmyeH MO3bueH
nHeynT (OUMW) n ycTaHOBUM 3HAYMMUW KIVHWUYHN
OeTePMUHaAHTN N HafaeXOHW npeankTopu 3a Tax-
HOTO KOFHUTMBHO BroOLUaBaHe.

Marepuan n metogn

V3cnepgeaHu ca 47 naumeHtn (26 mbxe un 21
)KEHN) C NCXEMWYEH MO3bYeH WHCYNT (CpemHa
Bb3pacT 63 I.), nocTbnuin 3a neverHne B KnuHuka
no Hesponorusa Ha YMBAIl ,O-p leoprn Crtpak-
ckn® — lneBeH (2008 r.) npe3 mbpBUTE 48 vaca
OT Hauanoto Ha uHumpeHTta. OT npoy4yBaHeTo ca
N3KIIOYEHN MaUMEHTU C MO3bYEH KPbBOWSMUB,
npeoxoxxjalla OeMEHUMs UM CbIMbTCTBALLM MCU-
XVYHW OTKJIOHEHNS, OCTpa WM XPOHUYHAUHPEK-
LMW, CbbTCTBALLM 3/10KAYECTBEHN, YEPHOOPOGHN,
GbOPEYHN 3a60oNsSBaHUA 3aGXKNABAHUSA WK XU-
PYPrMYHN UHTEPBEHUMW,. [MonmbnBaHa € aHkeTHa
kapTa, BKoYBaLla nogpobHa uHpopmaums 3a Cb-
OOBW pUCKOBU (akTopu, MeamumMHcKara nctopus,

Stroke is a leading cause of disability, and
ranks second among causes of cognitive distur-
bances and dementia [1, 14, 32, 36]. Some of the
patients even recovered completely from motor
deficit after stroke are often unable to manage
with everyday living activities because of post-
stroke cognitive disturbances [13]. Evidence ex-
ists that ischemic stroke doubles the risk of cog-
nitive disorders regardless of other demographic
and medical factors [6, 16]. The frequency of
cognitive impairment in the acute period of stroke
is over 70% [25]. Early cognitive deterioration af-
ter the stroke is a powerful predictor of long-term
functional dependency and dementia [25, 31].

Stroke parameters such as location, severity
and number of lesions play a crucial role in the
development of cognitive dysfunctions [4, 9, 16,
21, 27]. Furthermore, concomitant risk factors,
especially atherosclerosis, arterial hypertension,
cardiovascular diseases and diabetes mellitus
worsen cognitive functions in both acute and
chronic period of stroke [2, 7, 22, 23]. Although
inflammatory mechanisms are implicated in the
pathogenesis of post-stroke cognitive impair-
ment, the causal relationships have not been
completely clarified yet [17]. Data published
suggest that increased levels of some inflam-
matory markers in patients with acute ischemic
stroke predict further cognitive deterioration [29].
Certain combinations of factors may enhance
the risk of vascular cognitive impairment after
stroke, but the determinants and mechanisms
of post-stroke cognitive deterioration remain ob-
scure [6, 12, 20, 33].

The objective of the study was to assess the
cognitive state of acute ischemic stroke patients
and identify significant determinants and reliable
predictors of post-stroke cognitive deterioration.

Material and methods

We studied 47 (26 males and 21 females)
ischemic stroke patients (mean age 63 years),
who were admitted to the Neurology Clinic of
University Hospital, Pleven (2008) within 24 hours
of onset. Patients with brain hemorrhage, demen-
tia, concomitant liver, kidney and cancerous dis-
eases, and previous surgery were excluded from
the study. A detailed questionnaire on the medical
history and physical state of the patients was
filled in by an experienced neurologist. Data re-
garding demographics, vascular risk factors, and
concomitant treatment were also collected. CT
scan of the brain was performed on admission
to the clinic. An informed consent was obtained
from the patients. The study was approved by
the Ethics Committee of the Medical University
Pleven.
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NPeQwecTBaLlo feyeHre 1 coMaTuyeH cTatyc Ha
naumeHtute. Mpyn nocTbnBaHe B KMHUKAaTa Mnpuv
BCUYKM GOMHM € MpOBeAeHa KOMMIOTbpHa TOMO-
rpadpua (KT) Ha rmaBeH MO3bK. YyacTHUUMTE B
Npoy4YBaHETO ca nognucanu UHGOPMUPaHO Cb-
rnacue. lNpoyyBaHeTo € opo6peHo OT EtnuHata
komucus Ha MegnumHcku YHusepcuteT lneseH.
TexxecTTa Ha HeBponornyHua geduunt e oue-
HaBaHa c National Institutes of Health Stroke
Scale (NIHSS) npu noctbnBaHe U u3NUCBaHe
Ha nauveHTuTe OT KNuHukaTta. MoanduumnpaHara
ckana Ha PaHkuH (mRS) e nanonsesaHa 3a onpe-
OENsHe Ha KIVHUYHUSA M3X0[d OT 3ab0nsiBaHeTo
npu M3nNUCBaHe Ha nauneHTuTe. KOrHUTMBHMAT
UM cTaTyc e oueHsBaH ¢ nomotura Ha Mini Mental
State Examination (MMSE) gBykpaTHO — npu noc-
TbNBaHe M U3NuUcBaHe OT KAuMHukaTa. HopmaneH
KOrHUTMBEH cTaTyc e npuemaH npun MMSE > 28
TOYKU. [Jenpecusita € oueHaBaHa Mo OUeHbyHaTa
ckana Ha XamunTtoH (HDRS) [15].
lMpoBeneH e cTaHOApTEH GMOXMMUYEH aHa-
JIM3 Ha KPbB U ypuHa MpU MOCTbMBAHETO W U3-
NMMCBAHETO Ha MauneHTuTe oT KnuHukata. Cepywm-
HaTta KoHueHTpauma Ha hs-CRP e onpepensiHa
ype3 NnaTtekcoB VMYHO-TYPOUONMETPUYEH METOL
Ha 6uoxmmmnyeH aHannsaTtop ABX Pentra 400 (pe-
depeHTHM rpaHuum <5mg/l) [8].
CTatncTnyecknaT aHann3 e OCbLUECTBEH CbC
Cratnctnyeckara nporpama 3a CoumnanHun Hayku,
Bepcus 12.0 (SPSS Inc., Chicago, IL). 3non3Ba-
Hu ca Pearson y2 unn Fisher's — exact test. Uk-
TepBasHUTE MPOMEHMBM Ca MPEencTaBeHU Karto
cpenHa CTOMHOCT (CTaHOApPTHO OTKMOHEHUE) Unm
MeanaHa (25-75 MbpCeHTUN) B 3aBUCUMOCT OT
TMna pasnpepeneHve Ha gaHHute. HopmanHocT-
Ta Ha pasnpepneneHneTo e MnpoBepsiBaHa C Te-
cTa Ha Shapiro-Wilk. 3HaunmocTTa Ha pasnukute
MeXZdy rpynute npyv HOpPManHo pasnpepeneHnTe
OaHHN € ycTaHoBsiBaHa cbC Student’s t test u
one way ANOVA, a npu Te3u, OTKIIOHABaLM ce oT
HOPMAasHOTO pasnpegeneHve — ¢ Tecta Ha Mann-
Whitney n Kruskal Wallis. Npu aHanu3a Ha Bpb3-
KaTa Mexgy KIVMHWYHWTE MPOMEHMBU 1N BUOXK-
MUYHWTE MoKasaTenu ca K3non3BaHm Spearman
unu Pearson product moment correlations.
BuHapHa nornctnyHa perpecus e n3nonsea-
Ha 3a OueHKa Ha NpeguKTUBHaTa CTOWHOCT Ha
CTaTUCTUYECKN 3HAUMMNTE HaKTOPU BbPXY AMXO-
TOMHaTa MNPOMEHMBA ,KOTHUTUBEH CTatyc npwu
nsnnceaHe” (kog 0 — HopmasneH KOrHUTUBEH CTa-
TyC, Ko 1 — HanMune Ha CbOOBO KOTHWUTMBHO Ha-
pyweHne). Kannépaumsara Ha MOgeniTe € oueHe-
Ha ¢ Hosmer-Lemeshow Goodness of fit TecTa.
JuckpumMuHaumoHHaTa Cnoco6HOCT Ha MOQenu-
T€, & UMEHHO KanauuteTbT MM Ja pasrpaHunya-
BaT 60/HM C HOpPManHa KOrHMUMS OT TakmBa C
HaMMYHO KOTHUTMBHO HapylleHue, e onpegeneHa
c receiver operating characteristic (ROC) curve

Assessment of neurological deficit severity
was made on admission and discharge using
the National Institutes of Health Stroke Scale
(NIHSS). The clinical outcome and prognosis
were evaluated with the modified Rankin Scale
(mRS) at discharge. Cognitive functions of the
patients were assessed with the Mini Mental
State Examination (MMSE) on admission and
discharge. Patients with a score of MMSE > 28
points were considered with a normal cognitive
state. All the patients were assessed for depres-
sion with the Hamilton Depression Rating Scale
(HDRS) [15].

Routine biochemical blood and urine analyses
were performed on admission and discharge. Se-
rum concentration of hs-CRP was measured with
latex immunoturbidimetric assay on ABX Pentra
400 (reference range <5mg/l) [8].

Statistical analysis was performed with the
Statistical Package for Social Sciences version
12.0 (SPSS Inc., Chicago, IL). Pearson y2 or
Fisher's exact test were used. The interval vari-
ables were represented as mean (standard de-
viation) or median (25"-75™" percentiles) depend-
ing on the type of distribution. Normality of data
was checked with the Shapiro-Wilk test. The sig-
nificance of differences between groups was as-
sessed by Student’s t-test and one-way analysis
of variance for normally distributed data, and by
the Mann-Whitney U-test and Kruskal Wallis test
for the non-parametric data. The relationship be-
tween the clinical variables and biochemical pa-
rameters was analyzed with Spearman or Pear-
son product-moment correlations.

Binary logistic regression analysis was ap-
plied to assess predictive values of statistically
significant factors on the dichotomous dependant
variable “cognitive state at discharge” (coded 0
— normal, coded 1 — presence of vascular cogni-
tive impairment). The calibration of the models
was evaluated with a Hosmer-Lemeshow good-
ness-of-fit Test. The discrimination ability of the
models, i.e. the capacity to differentiate patients
with normal cognitive state from patients with
cognitive impairment was assessed with receiver-
operating characteristic (ROC) curve analysis by
calculating the area below the ROC curves (Han-
ley, 1982).

Results

The clinical characteristics of ischemic stroke
patients associated with their cognitive functions
at discharge are presented in table 1.

Age, gender, level of education, systolic blood
pressure, blood glucose and serum hs-CRP on
admission to the clinic were found statistically
significant factors for good cognitive state regis-
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analysis nocpencTBOM oOLEeHKaTa Ha rnnowra nof
ROC «kpuBuTe.

Pesyntatn

KnuHuyHata xapakTtepuctuka Ha 60nHWTEe C
OVIMIW B 3a2BUCUMOCT OT KOTHUTUBHUTE UM (YHK-

tered at hospital discharge (table 1).

Two binary logistic regression models were
constructed in order to identify independent
predictors of vascular cognitive impairment
registered at discharge (table 2). The model
provided a good fit with the data (y2=28.27;
p=0.0001). According to Nagelkerke’s R? analy-

Ta6nuua 1. OCHOBHU PakTopu, CBbP3aHN C KOTHUTMBHW HapyLeHns npu n3nuceaHe.
Table 1. Factors related to cognitive disturbances at hospital discharge.

Maunentn/ KorHutmBeH ctatyc npu n3nucsaHe/

Mapametpun/Parameters Patients Cognitive status at hospital
n= 47 discharge
Hopmanen/ Oedununt/
Normal Deficit p value
n= 20 n= 27
Bb3pact/Age [r./years] 63 (59-69) 61 (57-63) 67 (63-71)  0.0001*
Mbxxkn non/Male sex, n (%/) 26 (55) 16 (80) 10 (37) 0.003*
O6pasosaHne/Education, n (%) 0.001*
OcHoBHo/Basic 9 (19) 0 (0) 9 (33)
CpepnHo/Secondary 24 (51) 10 (50) 14 (52)
CpepHo cneumnanHo/Secondary special 5 (11) 5 (25) 0 (0)
YHusepcuteTcko/University 9 (19) 5 (25) 4 (15)
BackynapHu puckosu ¢akrtopum / Vascular risk factors
AptepuanHa xuneptoHus/Arterial hypertention, n (%) 45 (96) 18 (90) 27 (100) 0.176
CAH/SBP[mm Hg], median (25"-75™) 160  (140-180) 145 (123-160) 160  (158-190) 0.015*
OAH/DBP [mm Hg], median (25"-75t) 90  (90-100) 90  (83-100) 100  (90-100) 0.213
3axapeH gma6et/Diabetes mellitus, n (%) 13 (28) 2 (10) 11 (41) 0.020
AnkoxonHa 3noynotpe6a/Alcohol abuse, n (%) 10 (21) 5 (25) 5 (19) 0.723
TioTioHONyLweHe/Smoking, n (%) 19 (40) 11 (55) 8 (30) 0.080
Victopusa 3a nHcynt/Stroke history, n (%) 10 (21) 4 (20) 6 (22) 0.854
HesponorunyHa oueHka / Neurological status
NIHSS [Toukn/points], median (25"-75") 5 (4-6) 5 (3-6) 5 (4-7) 0.498
mRS [Toukun/points], median (25"-75") 1 (1-2) 1 (1-2) 2 (1-2) 0.073
HeBpopeHTtreHonornuHn nokasarenu / Neuroimaging parameters
Jlokannzaums/Stroke location, n (%) 0.244
XemucoepunanHa/Hemispheric 39 (83) 15 (75) 24 (89)
JlakyHapHa/Lacunar 3 (6) 1 (5) 2 7)
Crsonosa/Brain stem 5 (11) 4 (20) 1 4)
BuoxnmnuHmn nokasarenu / Biochemical parameters
WBC [x109/L], (SD) 7.8 (1.7) 7.6 (1.3) 8.1 (22) 0374
Glucose [mmol/L], median (25"-75") 55 (5.1-6.8) 53 (4959 57 (5.3-6.9) 0.021*
Total Chol [mmol/L], median (25"-75%") 5.1  (4.5-5.6) 54  (4.85.7) 49 (4.5-5.3) 0.439
LDL [mmol/L], median (25"-75") 33 (2637 34 (2738 29 (2536) 0576
HDL [mmol/L], median (25"-75") 11 (1013 11 (1.0-1.3) 1.1 (1.0-1.3) 0.636
TG [mmol/L], median (25"-75") 1.6  (1.2-2.0) 16 (1.320) 14 (1.2-1.9) 0.675
hs-CRP [mg/L], median (25"-75") 25 (12135 20 (1.1-61) 80 (1.4-26.1) 0.050*

SD - cmarHgapmHo omkaoHeHue; CAH — cucmoAudyHO apmepuanHo HansizaHe;, [JAH — guacmoAudHO apmepuarHo HanszaHe, mRS
- moguguyupaHa ckara Ha PankuH, WBC - aeBkoyumu; Glucose — kpbBHa 3axap; Total Chol — o6w xonecmepoa; TG — mpuaauue-
pugu, LDL — aunonpomeuHu ¢ Hucka npbmHocm, HDL — aunonpomeuru ¢ Bucoka nabmHocm,; hs — CRP — BucokouyyBcmBumeneH
C-peakmuBeH npomeuH.

SD - standard deviation; SBP — systolic blood pressure; DBP — diastolic blood pressure; NIHSS — the National Institutes of Health
Stroke Scale; mRS — modified Rankin Scale, WBC — white blood cells; T Chol — total cholesterol; TG - triglycerides, LDL — low density
lipoprotein; HDL — high density lipoproteins; hs — CRP — high-sensitivity C-reactive protein.
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LMy Npy U3NncBaHe OT KNnHVKaTa € NpeacTaBeHn
Ha Ta6nuua 1. Bb3pacTTa, NonbT, HUBOTO Ha 06pa-
30BaHNe, CUCTONTIHOTO apTepuanHo HansraHe, Hu-
BOTO Ha IOKO3a B KPbBTa U CEPYMHOTO HMBO Ha
hs-CRP npu noctbneaHe B 605HMLATa ca cTaTuc-
TUYECKN 3HauMMu dakTopu 3a [O6bp KOrHUTUB-
HWUA CTaTyC Ha G6OMHUTE MPU TAXHOTO U3NUCBAHE.

3a ycTaHOBsIBaHE Ha HE3aBUCKMMK MPEANKTO-
pu 3a CbOOBO KOrHUTMBHO BiOWaBaHe npu us-
NMCBaHETO 651Xxa KOHCTPyMpaHu OBa 6UHapHW fo-
rMMCTUYHM perpecuoHHn mogena (Taénuua 2). Ta-
KbB MOZEN nokasa Jobpo GpuTBaHe KbM AaHHUTE
(x2=28.27; p=0.0001). CvrnacHo Nagelkerke’s R2,
61% OT BapuabunHocTTa MOXKe Aa 6bae 06siCHEHA
C y4yaCTMEeTO Ha TpUTE HEe3aBMUCKMU MPOMEHIINBU.
Bb3pacTtra, nonbt 1 hs-CRP ca 3HauMmMun npeguk-
TOPU 32 KOrHUTMBHO BMOLIABAaHE Mpu M3M1MCBaHe.
JaHHuTe couat, yue HapacTBaHETO Ha Bb3pacTTa C
1 rognHa Boan fo noutn 30% ysenuyeHne B odds
naumMeHTUTe Oa Umart CbAOBO KOTHUTUBHO BJOLIA-
BaHe, a HapactBaHeTo ¢ 1 mg/L Ha cepymMHOTO
H1BO Ha hs-CRP Boav 0o 12% ysenuueHve B odds
naumeHTuTe fa umar KOrHWTMBEH Aebuunut npu
nanuceaxe. LLlecT mbTu No-BeposATHO € XeHnTe ga
nmaTt KOrHUTUBHO BfiOLIaBaHe B ocTparta ¢gasa Ha
WHCyNTa B CpaBHEHWE C MbXeTe. ducKpummnHa-
LUMoOHHaTa CrMoCcOGHOCT Ha Mofena 6e OueHeHa C
nnowra nog ROC kpueata (ROC nnow, = 0.937
(0.873-1.001). ToBa o3HauaBa, 4Ye B no4utn 94% oOT
clyyamTe Ha BCUYKM Bb3MOXXHU OBOVKMW MauMeH-
TN, MPU KOUTO EOMHUAT € C HOPMAaseH KOTHUTU-
BEH CTaTyC, a ApPYruMsT C KOTHUTVBHO BrOLLABaHe,
MOLENbT LWWe MOKakKe MOo-ronisiMa BEeposiTHOCT 3a
JIMLETO C KOTHWUTMBHO HapylweHune. OntumanHara
UYyBCTBUTENHOCT Ha mogena e 90%, a cneunduu-
HocTTa — 82%.

sis, 61% of the variation in the cognitive state
could be attributed to these three independent
variables. Age, gender and hs-CRP were sig-
nificant predictors of cognitive impairment at
discharge. Our data revealed that an increase
by 1 year in age and by 1 mg/L in serum hs-
CRP level resulted in a 30% and 12% increase,
respectively, in odds of a vascular cognitive
deficit at discharge. Furthermore, the likelihood
in female patients to develop cognitive impair-
ment during the acute period of stroke was 6
times greater as compared to male patients.
The discrimination ability of the model was as-
sessed by the area under the ROC curve (ROC
area=0.937 (0.873-1.001). In almost 94% of all
possible pairs of patients in which one had
a normal cognitive state and the other had a
cognitive impairment, the model would assign
a higher probability to the patient with cognitive
impairment. The optimal sensitivity of the model
was 90%, and the specificity was 82%.

After arterial hypertension was added to the
complex of independent significant variables
(model 2), an improvement of data fitting was
achieved (y?=34.64; p=0.000). In model 2, four
independent variables accounted for 70% of the
variance. Age and hs-CRP remained significant
predictors of cognitive state, while gender could
not reach statistical significance. Systolic blood
pressure on admission also proved to be a sta-
tistically significant predictor. The area under the
ROC curve was 0.896 (0.806-0.986). The optimal
sensitivity of the model was 80%, and the speci-
ficity was 81%, so that model demonstrated mild
reduction in sensitivity as compared to the mod-
el without systolic blood pressure. A model with

Ta6nuua 2. JlornctnyHa perpecus, Npeackassalla KOrHUTUBHO BfOLIaBaHe Mpu n3nucBaHe.
Table 2. Logistic regression for cognitive deterioration.

95,0% C.l.3a EXP(B)

Upper Lower
Bwb3pact/Age 0.261 0.090 8.318 1 0.004* 1.298 1.087 1.549
*
Mogen 1/ Mon/Sex 1.786 0.888 4.046 1 0.044 5.966 1.047 33.997
Model 1 hs.CRP 0.112 0.057 3.862 1 0.049* 1.118 1.000 1.250
Constant -19.592 6.112  10.276 1 0.001 0.000
Bb3pact/Age 0.332 0.121 7.513 1 0.006* 1.394 1.099 1.767
Mon/Sex 1.295 1.016 1.625 1 0.202 3.649 0.499 26.712
Moanen 2/ ns.cRp 0.148 0.075 3.906 1 0.048* 1.159 1.001 1.342
Model 2
CAH/SBP 0.052 0.026 4.189 1 0.041* 1.054 1.002 1.108
Constant -31.846  10.790 8.710 1 0.003 0.000

S.E. - cmaHgapmHa zpewka, df — cmeneH Ha cBo6oga, Cl — 95,0% goBepumeneH uHmepBas, Exp(B) — odds omHoweHue
S.E. — standard error, df — degrees of freedom, Cl — 95,0% confidential interval, Exp(B) — odds ratio
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J[l06aBSAVIKM HMBOTO Ha CUCTOSIHOTO apTepu-
anHoO HansdraHe KbM KOMMEKca OT He3aBUCUMWU
npomeHnmeu (Mogen 2) AoBede A0 3HAUYUMO Mo-
[O6GpeHne BbB GUTBAHETO Ha AaHHuTe (x2=34.64;
p=0.000). B cnyuasa uyetmpute He3aBUCMMU MPO-
MeHnuBM obacHaeat 70% OT npomeHute. Bvapac-
TTa 1 hs-CRP ocTtaBart 3HauMMu npegukTopu 3a
KOTHUTVUBHUSI CTaTyc, HO MOMbT HE JocTura cra-
TUCTMYECKA 3HAYMMOCT. CTaTUCTUYECKN 3HaUYUM
npeoukTop ce okasea CAH npu noctbnBaHe Ha
6onHuTEe B KnuHukarta. Nnowra nog ROC kpuBa-
Ta e 0.896 (0.806-0.986). OnTMmanHaTta 4yBCTBU-
TenHocT Ha mopena e 80%, a cneumduryHocTTa
- 81%, T.e. TO3M MoOpen rnokasBa feka penyk-
LUMsi B YyBCTBUTENHOCTTA B CpaBHEHME C Mopena
6e3 BknousaHeto Ha CAH. Mogen ¢ He3aBucu-
Ma MPOMEHSIMBA HUBO Ha [JOKO3a B KPbBTa He
6e KOHCTpyMpaH nopagu HanuuneTo Ha Kope-
naumoHHa Bpb3ka cbCc CAH npu noctbnBaHe B
knuHukata (Rs=0.358; p=0.016), a cbwWwo u 3a
Ja ce OTroBOpM Ha W3NCKBAHETO MUHMMAanHarta
CTOVHOCT Ha OTHOLUEHWETO 6poun chayyaun/6pon
He3aBucumMun npomeHnuen ga e >10.

O6cbXxKpaHe

BrnaronpusiTHata eBontouns Ha MO3bYHMSA VH-
CyNT Ce xapakrtepu3npa C MbHO WU YaCTUYHO
OBUraTeHO U KOTHUTMBHO Bb3CTAHOBSBaHE Mpes
MbpBUTE CEOMULM 1 MEeCceun OT HayanoTo Ha 3a-
6onsaBaHeTo [5]. [Npu HAKOWM NaumMeHTn B ocTpaTta
dasa Ha MHCynTa HacTbnBa PaHHO KOTHUTMBHO
BfiOWAaBaHe — MpeaukTop 3a nocnegBawy pe-
MeHuusa [25]. B HacTosweTo u3cnegBaHe nose-
ye OT nonoBuHaTa nauneHtTn (57%) nmart nek Aao
YMEPEH KOTHUTUBEH AeduuMT Npu M3MNMUCBaHE,
KOETO Cce NoTBbpXKaasa OT Apyru asTopu [15].
KorHntnBHuAT geduumT npeobnagaBa npu »XeHu
B HanpepHana Bb3pacT C MO-HUCKO 06pa3oBaHune
C BUCOKM cTomHOCTM Ha CAH, moBuweHa KpbB-
Ha 3axap U BUCOKO cepymMHO HuBO Ha hs-CRP B
nMbpBUTE 24 Yyaca OT HayanoTo Ha MHCynTa.

Vima paHHn, ye yBenuueHoto HmMBO Ha CRP
€ CBbpP3aHO C TEXXeCTTa Ha HEBPONOrMYHWS ae-
dGUUNT 1 KIMHMYHUA n3xoa cned OVIMW [7, 24,
28]. Hve cblio ycTaHOBMXME MO-BUCOKU CepyM-
HM HuBa Ha CRP npu nmaumeHTUTE C MO-TEXbK
HEBPOJIOTNYEH N KOTHUTMBEH AeduunT npu n3s-
nuceaHe. [lonyyeHuTe pesyntatu nogkpensart
NPenuLHN NPoyYBaHMs 3a MOBULLEHO CEPYyMHO
HuBOo Ha CRP B octparta dasa Ha UCXeMUYHUS
WHCYNT, KOPENMpaLLo C BMOWEH KOTHUTUBEH Ae-
duumnT [29, 38].

[Moka3aHo e, ye Bb3pacTTa CblIO € 3HA4YMM
dakTop 3a korHuTMBHO BrowasaHe [31, 35] B
octpata ¢asa Ha uHcynta. CtapeeHeTo ce aco-
ummpa c no-TeXXbK KOrHUTuUBeH gedpuumnt [13, 38],
HamaneHn KOMMeHcaTopHu GyHKUMK Npu cheum-

blood glucose as an independent variable was
not constructed because it was found to cor-
relate with systolic blood pressure on admission
(Rs=0.358; p=0.016), and to meet the require-
ment for the ratio of the number of events per
variable to be >10.

Discussion

The clinical course of stroke is characterized
by total or partial physical and cognitive recovery
the first weeks or months after onset [5]. However,
early cognitive deterioration is seen in some pa-
tients from the acute phase of stroke and this is
a powerful predictor of further dementia [25]. We
diagnosed a mild to moderate cognitive deficit at
discharge in more than half of the patients stud-
ied (57%) as it is confirmed by other authors [15].
Cognitive deficit at discharge was mostly found in
older female patients with lower level of education,
high baseline systolic arterial hypertension, hyper-
glycemia and increased serum level of hs-CRP in
the first 24 hours of stroke onset.

Data has been published that increased hs-
CRP level is associated with the severity of neu-
rological deficit and the clinical outcome of stroke
[7, 24, 28]. We have also found higher serum hs-
CRP level in patients with more severe neurological
and cognitive deficit at discharge. Our study results
confirm previous studies that enhanced serum hs-
CRP concentration in the acute period is correlated
to cognitive impairment at discharge [29, 38].

It was established that age is also a significant
factor for cognitive decline in the acute phase of
stroke [31, 35]. Normal ageing is associated with
more severe cognitive deficit [13, 38] and reduced
compensatory functions in specific deficits such
as aphasia and neglect syndromes [13, 21].

Our results confirm that the level of education
influences significantly the cognitive state of pa-
tients at discharge [21, 31, 35]. Patients with lower
level of education probably have less functional
cognitive reserve. Besides, the level of education
determines lifestyle and risk behavior profiles of
the patients.

The results we obtained indicated a 6-fold
higher probability for female patients to develop
cognitive impairment in the acute phase of stroke.
The published data about the effect of gender on
post-stroke cognitive state are still controversial
[4, 13, 21, 30]. Usually ischemic stroke in female
patients occurs at older age, when the role of ge-
netic factors associated with gender-related spe-
cific variations of blood pressure has disappeared
[11]. The existence of sexual dimorphism in blood
pressure regulation is confirmed by the results of
many population-based studies [19]. With age ar-
terial hypertension in females becomes constantly
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GUYHN KOrHUTMBHU peduumnTn (adasus, nrHopu-
HaHe u gp.) [21, 13].

HawwnTte pesyntaty noTBbpxgasaT, Y€ HUBO-
TO Ha O6pasoBaHMe MOBAMSBA 3HAYUMO KOTHU-
TMBHNA CTaTyC Ha NauMeHTUTE MNpU M3NMCBaHe
[21, 31, 35]. [NaumeHTUTE C MO-HMUCKaA CTEMEeH Ha
06pa30BaHNe BEPOSATHO MMaT MO-Manbk GyHKUNK-
OHasleH KOTHUTVBEH pe3epB, a 06pa3oBaTefiHoTo
HMBO MMa Ofpedensawa poas 3a HaunHa Ha Xu-
BOT 1 PUCKOBUS NMpOodui Ha naumneHTuTe.

lMpoyuBaHeTO NMOKa3Ba, Ye yectoTara Ha Kor-
HUTMBHWN HapylweHns € 6 MbTy MOo-BUCOKA Mpu
YKEHUTE C OCTbp UCXeMUYeH nHcynt. [y6nukysa-
HUTE 0O MOMEHTA faHHM 3a edekTa Ha nona Bbp-
Xy MOCTUHCYNTHWUS KOFHWUTMBEH CTaTyc ca npoTu-
BopeunBu [4, 13, 21, 30]. O6UYaNHO NCXEMUYHUTE
WHCYNTW MPWU >XEHU HacTbnBaT B MO-HanpegHana
Bb3pacT, Korato e OTnagHana ponsta Ha reHe-
TMUYHUTE dakTopu, ObBycnasawm MONoBO-Crneun-
dVYHUTE Bapuaumy Ha apTepuanHOTO HansraHe
[11]. Hannuneto Ha nonos aMmopdnsbM B pery-
naumsiTa Ha apTepuanHoTO HansiraHe € JoKa3aHo
npu peguua nonynaumoHHn npoyysanms [19]. C
Bb3pacTTa apTepuasHOTO HansraHe npu >XeHuTe
ce noByuWwaea TpanHO W BapuauuMTe B apTepu-
anHOTO HansdraHe, Ab/HKaly ce Ha edekTuTe Ha
MOSIOBMTE XOPMOHW, MPaKTUUYECKN N3Ye3Bar.

I3BECTHO €, 4Ye KOrHWUTUBHUTE HapyLleHus
npu ocTpa MO3bYyHA UCXEMUS 3aBUCHAT OT JlOKa-
nmnsauusta u obema Ha nesusaTta [6, 26, 30]. B Ha-
LETO Mpoy4yBaHe fiokanusaumsata Ha fesnata He
6e ngeHTnduuMpaHa Kato 3Hauynma npomMeHImBa
BEpoATHO nopaamn dakra, ye npeobnagasaliata
yacT ot nauueHTtute (83%) ca c xemmucdepuranHm
WHCYNTW, NEK OO0 YMEPEH HeBpoOnornyeH gebuuut
1 [o6bp PYHKUMOHANEH N3XOA.

Ponsita Ha NPOMEHNMBUTE CbAOBU PUCKOBWU
daKkTopu 3a KOrHUTMBHO BrOWAaBaHe Mpu OCTbp
MO3bYeH WHCYNT e npoTtmsopeunsa [10, 21, 37].
B HaweTo npoyuyBaHe 3HAUMM MPEeuKTOp 3a
MOCTUHCYNTHUS KOTHUTUBEH AePUUUT Npu M3MNnc-
BaHe e cucTofsHaTa aprTepuanHa XunepToHUuS.
ColiecTByBaT WHOMPEKTHU [JoOKas3aTencrea, ue
KONMKOTO MO-BMCOKO € apTepuanHoTO HansraHe,
TONKOBA MO-TONSIM € PUCKbLT OT pa3BuUTME Ha fe-
MeHums cnef uHcynt [37]. Cnopen npoyyBaHeTo
PROGRESS cHmxaBaHeTO Ha apTepuanHoTo Ha-
nAaraHe HamansBa pucka OT MOBTOPEH WMHCYNT U
PECMNEKTUBHO pUCKA OT KOTHUTVMBHU HapyLleHUs
[37]. Cnopeqn opyrn aBTOpY MOBULLEHOTO apTepu-
anHo HanaraHe B octpaTta dasa Ha NCXeMUYHKSA
WHCYNT OKasBa Mo3utmBeH edeKkT BbpXy KOrHu-
umsTa nNpu NauMeHTV ¢ gokasaHa marucrtpasnHa
cbaosa naronorusa [21].

B octpata ¢asa Ha mHcynTa 4ecTto ce pe-
rmcTpupa XvneprimkemMmns gopyu 1M npu OTCbCT-
BME Ha 3axapeH guabet [3]. [NoBuweHaTa KpbBHa
3axap npeou3BuKBa MOBUMLLIEHO O6pasyBaHe Ha

increased and no variations due to the effects of
sexual hormones are found.

It is well known that cognitive dysfunctions in
acute cerebral ischemia are basically determined
by the location and volume of the lesion [6, 26, 30].
In our study, however, the location of the lesion was
not identified as a significant variable, probably due
to the fact that most of the patients (83%) had su-
pratentorial hemispheric infarctions, mild to moder-
ate deficit and good functional outcome.

The effect of concomitant modifiable vascu-
lar risk factors on cognitive impairment in the
acute period of stroke is debatable [10, 21, 34,
37]. We have found that systolic blood pres-
sure on admission is a significant predictor of
post-stroke cognitive deficit at discharge. Some
indirect evidence exists, that the higher blood
pressure is on admission, the greater is the risk
of post-stroke dementia [37]. According to the
PROGRESS study decreasing of blood pressure
reduces the risk of stroke recurrence, respec-
tively the risk of cognitive disturbances [37].
Other authors have found that increased blood
pressure in the acute phase of stroke influences
positively the cognition of patients with carotid
stenosis [21].

Hyperglycemia is often found in acute
stroke, even in cases without a history of di-
abetes mellitus [3]. It causes lactic acidosis,
tissue acidosis and exerts direct neurotoxicity.
Hyperglycemia worsens functional outcome of
cerebral ischemia and influences negatively the
cognitive state of patients in the acute phase of
ischemic stroke [3] by impairing mainly the ex-
ecutive functions [18]. According to our results
baseline hyperglycemia was a significant de-
terminant of cognitive impairment at discharge
due to its positive correlation with systolic arte-
rial hypertension (Rs=0.358; p=0.016).

In conclusion, cognitive disorders after acute
ischemic stroke are associated with complex in-
terrelations between the acute cerebrovascular
event, vascular risk factors and individual genetic
characteristics of the patient. Our study results
confirm the role of increased hs-CRP as signifi-
cant predictor of cognitive deficit after acute isch-
emic stroke in female patients with systolic arte-
rial hypertension. Future studies aiming at modi-
fication of risk factors and CRP are necessary
to prevent or delay post-stroke cognitive decline.
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fakTaT, TbKaHHa aumpgos3a U MMa okasBa Mpsko
HEBPOTOKCUMYHO Bb3aeuncTeme. Xuneprinkemusra
Bfowasa OQyHKUMOHaNHUS n3xon OT uepebparn-
Hata uCXemMmss U MOBMMsBa HEe6IaronpusTHO
KOTHUTVBHUSI CTaTyC B ocTpata ¢as3a Ha ucxe-
MUYHUA MHCYNT [3] KaTo Brnowasa NpeauMHO ek-
3ekyTnBHUTE QPyHKUMK [18]. B HaweTo npoyusa-
He ocTparta XUNepriMkemus rnpu nocTbrnBaHe e
3HAUUM OETEPMUHAHT 3@ KOrHUTVBHO BriOWaBaHe
npw n3nucBaHe nopagu Hanuume Ha MNo3UTMBHA
Kopenaums Mexgy CUCTonHata apTepuanHa Xu-
NEepTOHUS 1N XUMEPrIMKEMUATA NPU MNOCTbMBaHe
(Rs=0.358, p=0.016).

B 3aknioueHne, KOrHUTUBHUTE HapyLleHus
cneg OVMIMU ce acouumpaT CbC CNOXXHO B3au-
MOLENCTBME MEXOy OCTPMS MO3bUHOCHAOB UH-
LUMOEHT, HANNYMETO Ha CbOOBU PUCKOBU GakTopu
W MHOMBMAOyanHUTE THETUYHU OCOBEHOCTM Ha na-
umeHTa. [poyyBaHeTO MOTBbp)KAaBa ponsdTa Ha
nosuweHuns hs-CRP kato 3HauMm npeamkTop 3a
KOrHUTMBEH aeduumnt npu octbp VMW npu »xeHu
CbC CUCTOSIHA apTepuanHa xunepToHus. Heobxo-
OVMMK Ca HOBM MpOyyBaHWs, HACOYEHU KbM MO-
onédnumpaHe Ha puckosute daktopu n CRP 3a
npegoTepartsaBaHe unv 3abaBsHe Ha NMOCTUHCYNT-
HUS KOTHUTUBEH ynagbK.
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OPUTMHAJIHW CTATVN / ORIGINAL PAPERS

MpomsaHa B XpaHeHeTO 1 CTua Ha XXNBOT B afiroputbma
Ha CECTPVHCKMNTE FPYXKN NPN OCTbP MMOKapaeH NnH¢apKT

M. leopeueBa, J1. UBaHOBa

MeguyuHcku ¢pakyamem Ha Coguticku yHuBepcumem ,CB. KaumeHm Oxpugcku® — Cogus

Kniouosu pymum: Llea: pa ce naeHTGULMPAT PUCKOBUTE HaKTOPU, CBbP3aHN C XPaHEHETOo 1 CTuna Ha
MH}APKT Ha MUoKapaa, )KMBOT, MPX MauyeHTn C OCTbp MuokapaeH nHpapkt (OMW) n B pamkute Ha CeCcTpuH-
puCKOBYM bakTopu, CKUTE TPYKM Ce MpemnoXar KOMYHVKALUWMOHHN cTpaternn 3a BTopuyHa npodunaktuka.

CECTPUHCKMN TPIDKU KoHmurzeHm u memogu: AHkeTupaHn ca 100 60nHM — 64 MbXe (CpegHa Bb3-

pact 67.7+12.7 r.) n 36 »xeHun (cpegHa Bb3pacT 61.4+16.8), xocnutanuaupaHu B Yb
LJlo3eHeL” npe3 nepuopa nekemepu 2011 — nekempy 2012 rogmHa. AHKeTHaTa KapTta
BKMIOYUBA BBMNPOCK, Kacaelww npuapyxasawy 3a60a1BaHUS, XPaHUTENHW HasBuLM U
nosedeHune, TIOTIOHOMNYLWEHEe, KOHCYMaLms Ha ankoxon U CTEeMNeH Ha ABuraTenHa akTue-
HOCT npeau MHUMAeHTa.

Pesyamamu: B npoyuBaHeTo ¢ anarHo3a OMW npeo6napasar mbxeTe (64%), nuuara
C HagHopMeHO Terno (59%), 3axapeH amabet (73%) n xunepToHus (84%). MNMoseueTo nauy-
eHTU (62%) ca nyLiaumn, KOHCYMUPAT eXXEAHEBHO ankoxon (74%) n npun 55% KoHcymauusTa
Ha afikoxon Haaxsbprs 2 ankOXOMHN eAMHNUM. AHKETVPaHMUTe niua MMAaT He3[paBoCiioB-
HV XpaHUTENHW NPeanovnTaHns — Meco 1 Konbéacu, MbpXXeHy XpaHu, JOMbAHUTENHO cone-
He 1 HepefoBeH xXpaHuTeneH pexxkum. Easa 2-9% OT maumeHTuTe npegnovutar npecHuTe
nnogose n 3eneHuyuu. lNMpean vHUMpeHTa 3HauuTenHa YyacT OT NauneHTUTe ca VMann
HuCKa ¢un3ndecka akTUBHOCT — 58% OT 60MnHUTE He ca ynpaxHasanu crnopt (MET<1), a
30% ca yManu He3HauMTENHU UHUMAEHTHN $ur3uueckn HatoBapsBaHus (<3 MET).

O6cbxxgaHe: Xocnutanu3daumata no nosofd Ha OMIU paBa Bb3MOXKHOCT 32 UOEH-
TMduLMpaHe Ha PUCKOBU GaKTOPU — XPaHeHe W CTUM Ha >KMBOT W U3rpakgaHe Ha
anropyTbM Ha obyuyeHne 3a mMoaMduKaums Ha pUCKa KaTo MHTerpanHa 4yacTt OT cec-
TPUHCKUTE TPVKN 1 LANOCTHOTO NeYeHre Ha nauueHTa.

Modification of Diet and Lifestyle in the Algorithm
of Nursing Care in Acute Myocardial Infarction

D. Georguieva, L. Ivanova
Faculty of Medicine at Sofia University “St. Kliment Ohridski” — Sofia

KniouoBu aymu: Objective: to identify the risk factors related to diet and lifestyle of patients
myocardial infarction, with acute myocardial infarction (AMI) and suggest communication strategies for
nursing care, secondary prophylactics within the nursing care.

risk factors Material and methods: Respondents were 100 patients — 64 men (mean age

67.7+12.7 years) and 36 women (mean age 61.4+16.8 years), hospitalized at the
“Lozenets” University Hospital from December 2011 to December 2012. The questionnaire
was especially elaborated, aiming to find out patients’ history (related accompanying
diseases), eating habits and behaviour, smoking and alcohol use, degree and frequency
of physical activities before the myocardial infarction.

Results: The hospitalized patients diagnosed with acute myocardial infarction were
predominantly male (74%), overweight (59%), diabetic (73%) and hypertensive (84%).
A significant percentage of the tested patients were smokers — 62%, 74% consumed
alcohol daily and 55% consumed more than two alcohol units per day (AU). As a
whole, the inquired persons were found to have a number of noxious food preferences
- meat and salami, fried food, adding excessive salt to their meals and overall
unhealthy eating habits and regimen. Only 2-9% of the patients preferred fresh fruits
and vegetables. The majority of inquired persons had low physical activity before the
myocardial infarction; 58% did not even exercise at all (MET<1) and 30% had only
incidental physical exercise on rare occasions (<3 MET).

Discussion: Hospitalization for AMI allows the identification of risk factors — diet
and lifestyle and the building of a training algorithm for modification of risk as an
integral part of nursing care and overall therapy of the patient.
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KoHTponbT Ha puckosute daktopu (PD) npu
OCTbp MuokapgaeH uHdapkt (OMW) n obyyeHneTo
Ha MauneHTUTe 3a MPOMEHN B CTUS1a Ha »KMBOT ca
BaXkHa MHTErpasHa 4acT OT CECTPUHCKUTE TPUXN,
KOUTO MoraTt fa ce apanTtupar Cropea MHOMBULY-
anHus pUCcKoB Npodun Ha BCEKN GOMEH.

Mo paHHM Ha HaumoHanHus CTaTUCTUYECKN UH-
CTUTYT BOMECTUTE Ha KPbBOOGPLLUEHNETO, B TOBA
uncno OMW, xmnepToHnyHa 60necT U MO3bYHOCDH-
[0Ba 60MeCT ca Ha MbpPBO MSCTO CPen NMPUYNHUTE
3a CMbPT — Te ca 67% OT BCUYKN ymMupaHus B bbn-
rapusa npe3 2011 roguHa. CMbpTHOCTTa OT Te3n 3a-
6onsBaHus e pocturHana 987.7/100 000 oywn Hace-
NEHNEe C MalTbK NPeBEC 3a MbXXKMa non — 987.7/100
000 mMbxxe 1 984.3/100 000 — >keHu [1]. MporpecrBHO
yBenMyaeawata ce TeHOEHUMs 3a HapacTBaHe Ha
cbpaeyvHocbaoBute (CC3) n MO3bUHOCHOOBUTE 3a-
6onasaHus (MC3) cb3gaBa cepuo3eH Npobrem 3a
OBLLECTBEHOTO 3[paBe U yBenuyasa GprHaHCOBUTE
pasxodm Ha LAanoTo obliecTtso. HamanssaHeTo Ha
pucka ot CC3 u TaxHaTa BTOpMYHa Npoduiaxktuka
— NpepoTBparsiBaHe Ha OCTbp CbpPAEYHOCHOOB WH-
LUMOEHT N afekBaTHa pexabuniraums Ha naumeHTa
cnen NpexxmnBsiH cbpaeyveH NHGAPKT 1 MO3bUYEH UH-
CynT € CEepuo3HO MpPedM3BNKaTencTBO npen 3apa-
BeonaseaHeTo. Hy)xHM ca KOOpAuHMpaHu yecunms B
pamKniTe Ha 60MHMYHATA U WU3BLHOOMHMYHATA MO-
MOLL, 32 OBYYEHNE 1 CTUMYyMPaHe Ha nauveHTa 3a
nNpPOMsiHa KbM MO-34paBocnoBHO nosegeHue [10].

[Mporpama 3a pexabunutaums Ha CbpAEUHO
BGONHNTE B CTALMOHAPHW 1 OOMALUHW YCrOBUS €
BbBefgeHa B CALL, 3a mbpBu nbT npes3 1960 ro-
OVHA, OPMEHTMpaHa OCHOBHO KbM Bb3CTaHOBS-
BaHe Ha ¢usnyeckara akTMBHOCT [16]. [No-kbCHO
KoHLenuuaTa 3a pexabunuraums Ha naumeHTuTe
ce paswupsBa 1 O6xBalla OLEHKa Ha pucka u
mMoamoukaums Ha PO upes apekBaTHa KOMYHM-
Kauusa OT CTpaHa Ha MeauuuHCKNS nepcoHan [6].
[okasaHo e, ye KOMMNAEKCHUAT nogxon — ¢pu3u-
UYECKMN YNPaXKHEHUS 1 NMPOMSHa B XPaHEHETO, Mo-
BMSBA MO-6MaronpusaTHO KIMHWYHATA KapTuHa
N MPOTUYAHETO Ha Bb3CTAHOBUTENHWS MNEepuos
cnen muokappeH uHdapkt (MW) ot camocTos-
TEHOTO npunaraHe Ha PU3NYECcKn yNparkHEHUS.
KnuHunuHn Ha6mogeHns Bbpxy naumeHtn ¢ MW,
KOWUTO MMaT KOHTPOAMpaHu Gpu3nyeckn HaTosap-
BaHNs U eQHOBPEMEHHO C TOBA XPaHEHEeTO UM e
KOHCYNTUPaHO OT OWETOSON, Noka3BaT 3abaBsHe
Ha npoueca Ha aTeporeHesa 1 HamansiBaHe yec-
TOTata Ha NMOBTOPEH MH(APKT 1 xocnutannsaums
[15, 17]. HezaBmucmMmo OT gokasaHaTa nofsa Ha
TE3M WHTEPBEHLMUN, KIMHUYHMTE NleKapu Hamar
OOCTaTbyHO BPEME U CbOTBETHM YMEHUS Oa oby-
yaBaT NauMeHTUTe 3a 3APaBOCMOBHO XpPaHeHe,
KOHTPOJST Ha TENecHOTO TEerno M ga npenopbuy-
BaT wuHOMBMAOyanHa ¢u3snyecka axkTMBHOCT [2].
[Mo-edekTMBHO € cb3fgaBaHETO Ha anropuTbM Ha
pexabunuTaumoHHus npouec cneq OMU n pedwu-

The control of risk factors (RFs) in acute
myocardial infarction (AMI) and patient education
about changes in lifestyle are an important inte-
gral part of nursing care, which can be adapted
to the individual risk profile of each patient.

According to the Bulgarian National Statisti-
cal Institute, cardiovascular diseases, including
acute myocardial infarction, hypertension and
cerebrovascular disease, are the primary reasons
for death (67% of all deaths) in Bulgaria for 2011.
The mortality rate for these illnesses has reached
987.7 per 100,000 persons, with slight preponder-
ance of men (987.7 per 100,000 persons) over
women (984.3 per 100,000 persons) [1]. The pro-
gressively increasing upward trend in cardio-
vascular and cerebrovascular diseases creates
a serious risk for public health and increases
the community expenses. Reducing the risks
of cardiovascular diseases and their secondary
prophylaxis (prevention of acute cardiovascular
accidents and adequate rehabilitation of the pa-
tient after that) is a serious challenge for public
healthcare. Coordinated effort in the framework
of inpatient and outpatient care is necessary for
the proper training and stimulation of patient’s
improved, healthier lifestyle [10].

A rehabilitation program for cardiac patients,
both in hospital and at home, was first introduced
in the United States in 1960 and was essentially
aimed at regaining physical activity [16]. With the
advance of evidence-based medicine, patient re-
habilitation has grown as a concept and now it
includes risk assessment and modification of RFs
through adequate communication of healthcare
professionals [6]. Research shows that the com-
plex approach — physical activity, diet and eat-
ing regimen, influences more positively the clinical
presentation and the recovery process than physi-
cal exercise alone. Clinical observations on pa-
tients with myocardial infarction, who have abided
by a physical activity and dietician-prescribed food
regimen, indicate a deceleration in the process of
atherogenesis and reduced incidence of recurrent
accidents and hospitalization [15, 17]. Despite the
benefits of these interventions, general practitio-
ners do not have enough time and appropriate
skills to teach patients about healthy eating, weight
control and an individual workout regime [2]. It
would be significantly more effective to elaborate
an algorithm of rehabilitation after acute myocar-
dial infarction and indentify the nurse’s role as a
key factor in patient consultation for modification
of the risk factors.

The purpose of this study is to identify the
RFs related to nutrition and lifestyle habits of pa-
tients hospitalized with acute myocardial infarc-
tion and to offer communication strategies for
secondary prophylaxis.

46 HEBPOCOHOJ10IM A 1 MO3bYHA XEMOAVMHAMUKA, Tom 9, 2013, 6p. 1



D. Georguieva, L. Ivanova. Nursing Care in AMI

HMpaHe ponsTa Ha MeAMUUHCKata cectpa Karto
KMOYOB GakTop 3a KOHCYNTMpaHe Ha MauneHTu-
Te 3a moanoukaums Ha PO.

Llenta Ha HacTosWOTO MpoyyBaHe € pJa ce
noeHTnouumpar P@®, cBbp3aHuW C XpaHEHEeTO U
CTUNa Ha >XMBOT MPU XOCMUTANN3NPaHN MnauneH-
Tm cneg OMI.

KOHTNHreHT n mertoan

[MpoBeneHO e aHKeTHO npoy4ysaHe Bbpxy 100
nexawo 60nHM naumeHTn ¢ guarHosa OMW, no-
cTonunu Ha neverHne B YbB ,JloseHeu® npes ne-
pvopa pekemspu 2011 — gekemspun 2012 roguHa.
Paspa6oTeHa e cneumanHa aHkeTHa KapTa, KOsTo
cbobp>ka 13 Bbnpoca, kacaewy npugpy)kasatlim
3a60nsBaHNs, XpaHUTENHN HaBMLM 1 NOBEAEHME,
BPEOHN HaBuMUM KaTo TIOTIOHOMYyLEHE, KOHCyMa-
LUMs Ha ankoxon U CTeneH Ha aBuraTenHa axkTuB-
HOCT npean WHUMAEHTA.

Buga, konnyectBoTO 1 yectoTaTa Ha obuyan-
HO KOHCYMUpaHWsa ankoxon ca TpaHchopmmpaHu
B ankoxonHu eguHuum (AE). Cnopen Bb3npueTtu-
Te KpuTepuu 3a CTaHgapTM3upaH npuem Ha an-
koxon, egHa ankoxonHa AE cbobpxa 14 r unict
ankoxos, KOeTO CbOTBETCTBA MPUBAN3UTESTHO Ha
340 ml 6upa, 145 ml BMHO n 45 ml KOHUEHTpaT
[3, 14]. MNpenopbknte 3a 6e3omaceH Npuem Ha
ankoxon OHEeBHO ca CbOoTBeTHO 1 AE 3a »XeHu n
2 AE 3a mbxe.

O6uyanHarta ¢n3unyecka akTMBHOCT Ha nauu-
eHTUTE npean HactbneBaHe Ha CC3 e onpepe-
JIeHa uype3 perucTpupaHe Ha BUOOBETE OENHOCT
N WN3NON3BaHE Ha CbOTBETHUTE METABONUTHU
ekBmBaneHtn (MET) 3a onpepensiHe Ha WHTEH-
3MBHOCTTa Ha ¢usnyeckara aktusHocT (Harvard
School of Public Health). PbcTbT 1 Ternoto ca
perncTpupaHn uypes3 Mn3MepBaHe Ha Ternoto C
Tanita Body Composition Analyzer BC — 542 npwu
cTaHOoapTM3npaHy ycrnoBus, a pbCta CbC CTagmo-
MeTbp. VIHOeKchT Ha TenecHa maca e M3uncrneH
no ¢opmyna (kg/m?). daHHUTE Ca UHTEpPNpeTu-
paHu no kputepuute Ha C30 [18].

Pesyntatute ca o6paboTeHn C nporpama 3a
cTatucTnyeckn aHannad SPSS (Bepcus 10). lMNpu-
faraH e anTepHaTVBEH U BapuvauMOHEH aHanua.

Pesyntatn

Ha Ta6nuua 1 ca npencTtaBeHW OCHOBHUTE
XapaKTePUCTUKN Ha GOMHUTE U HANMYMETO Ha HS-
kon PO 3a Bb3HuKBaHe Ha OMU.

Cpen xocnutanuaupaHuTe NauueHTn ¢ ama-
rHo3a OMW npeo6nagaBat MbxeTe (64%), nuua
C HapgHopMeHO Terno (59%), 3axapeH puabet
(73%) n apTepuanHa xunepToHus (84%).

AHanusbT Ha P® (taénuua 2) nokassa, ue
3HaYUTENHA YacT OT XOCMUTANN3NPaAHUTE NauneH-

Material and Methods

In the framework of nursing care, a question-
naire was spread among 118 patients, males and
females, diagnosed with myocardial infarction
and hospitalized at “Lozenets” University Hospital
from December 2011 to December 2012. A case-
specific questionnaire was elaborated, which
contained 13 questions, concerning accompany-
ing diseases, eating habits and behaviour, nox-
ious habits, such as smoking and alcohol con-
sumption, and degree of physical activity before
the accident.

The type, quantity and frequency of usual
alcohol consumption were all transformed in
alcohol units. According to the criteria adopted
for standardized alcohol intake, one alcohol unit
(AU) contains 14 g pure alcohol, which corre-
sponds to approximately 340 ml of beer, 145 ml
of wine and 45 ml of liquor [13, 14]. The daily
alcohol consumption, considered safe for human
health is 1 unit for women and 2 units for men.

The regular physical activity of the patients
before the accident was determined by register-
ing the different types of activities and usage of
the appropriate metabolic equivalents (MET) for
defining the intensity of physical activity (Harvard
School of Public Health). The patients’ weight and
height were measured by Tanita Body Compo-
sition Analyzer TBA 2115 in standardized condi-
tions for the weight and by a stadiometer for
the height. The body mass index was calculated
based on the formula kg/m? and the data were
interpreted on the basis of WHO criteria [18].

The results were processed with a statistical
analysis program SPSS (version 10). An alterna-
tive and variance analysis was applied.

Results

Table 1 demonstrates the essential character-
istics of the patients and the presence of some
RFs for acute myocardial infarction. The hospital-
ized patients are predominantly overweight (59%),
diabetic (73%) and hypertensive (84%) males
(74%). The analysis of risk factors (table 2) shows
that 62% of patients are smokers, 74% consume
alcohol daily and 55% consume more than two
AUs per day. The questions about eating habits
and preferences — intake of certain foodstuffs,
adding extra salt, unhealthy food preparation and
diet, suggest that a significant proportion of re-
spondents have unhealthy eating habits. Nearly
half of them (45%) prefer meat and salami, for
54% frying is the most common method of prepa-
ration, and 65% add excessive salt to their meals.
Only 2-9% of the patients prefer fresh fruits and
vegetables. The majority had low physical activity
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M ca nywaun (62%), KOHCyMMpaT e)xegHEBHO ar-
KOXon (74%) n npu rnoeeve OT nonosuHaTa (55%)
KOHCYMMPaHOTO KonnyecTBo Haaxsbpnsa 2 AE. Bob-
NpoOCuTE, CBbP3aHN C XPaHWUTENHU MpeanoymTa-
HUS 1 MOBEAEHVE — MPUEM Ha OMpeenieHn XpaHu,
OOMbIHUTENHO [O6aBsSiHE HAa COJM, HE3OpPaBOC/OB-
HN KYNTMHAPHU TEXHOMOTMM N PEXUM Ha XpaHEHe
nokassar, Ye 3HauunTenHa 4YacT OT aHKeTMpaHuTe
nMmaTt He3[paBOCNOBHM XPaHUTENHN Haeuun. bawn-
30 nonosuHaTta (45%) npeanounTat Meco u Kos-
6acu, Npu 54% MbPXXEHETO € OCHOBHA KynMHapHa
TexHosnorna n 65% CconaT OOMbAHUTENIHO ACTUATA
cu. Eaea 2-9% oT nauueHTuTe Mmart npegnoynta-
HUS KbM MPEeCcHUTe NNogoBe 1 3eneHuyun. fonava
yacT OT aHKeTMpaHWTe Nnuua MMaT HenpasWieH
PEeXUM Ha XpaHeHe — 62% ce XpaHAT gBa MbTu
OHeBHO, a 13% — eauH NbT gHEBHO. bonwmnHCTBO-
TO OT MauveHTUTe MNpeau WHUMOEHTa ca umanu
HUcka ¢uanyecka akTMBHOCT — 58% n306WO He
ca ynpaxnasanu cnopt (MET<1), a 30% ca nwma-
NN HE3HaUNTENHN PU3NYECKN HATOBapBaHUsA 1 TO
MHUMaeHTHo (<3 MET) (Ta6nuua 3).

Ha Taébnuua 2 ca npencrtaBeHn pesynrature
oT npoyuBaHe Ha P® 3a CC3, cBbp3aHu ¢ xpa-
HEHETO 1 cTuna Ha »XMBOT Ha 6onHute ¢ OMW.

O6cbXxKpaHe

HaweTto npoyusaHe NOTBbpPXKOABA 3HauVMaTa
pofisi HAa HagHOPMEHOTO TEerno W 3aTbCTABaHe-
T0 Kato PQ 3a passutme Ha CC3 kato OMW,
KOpPOHapHa 601ecT Ha CbpLETO, BHe3arHa Cbp-
[leyHa CMbPT, KOETO € CBbP3aHO U C HamasneHa

before the accident; 58% did not exercise at all
(MET<1) and 30% had only incidental physical
exercise on rare occasions (MET<3) (table 3).

Table 2 presents the results from the analysis
of the RFs for cardiovascular diseases, related to
nutrition and lifestyle.

Discussion

Overweight and obesity are the most significant
RFs for developing cardiovascular diseases, such
as myocardial infarction, coronary heart disease,
sudden cardiac death, all associated with low
survival rates [9]. The co-presence of more than
one risk factor, as found in our patients, increases
the risk of myocardial infarction, which is confirmed
by several large-scale epidemiological studies in
the United States [5]. In a significant number of
patients overweight and obesity, hypertension and
impaired glucose tolerance (IGT) are found, all
leading to progressive atherosclerotic changes
[12]. Even in the absence of other concomitant
RFs, the relationship between obesity and impaired
cardiac function has already been proved. It has
also been determined that overweight (BMI 25-
28.9) increases the risk of coronary heart disease
by 50% as compared to individuals with normal
BMI <25 [13]. Hypertension is largely due to
obesity and it has been found that the risk of
its development is 40-60% higher in persons with
excess body mass index [8].

The dietary factors leading to obesity are
complex and not fully explored yet. Emphasis is

Tabnuua 1. KnuHuuHa xapaktepuctuka Ha naumeHtute ¢ OMW (n=100).
Table 1. Clinical characteristics of patients with AMI (n=100).

Moka3zartenun /Parameters

%

Mon / Sex Mbxxe / Men 64
KeHn / Women 36
CpepHa Bb3pact / Mean age Mbxxe / Men 67.7+12.7

Kenun / Women 61.4+16,8
CewmeitHo nonoxxeHune / Marital status
Cemeuru / Married Mbxe / Men 30
JKenu / Women 4
Hecemeuru / Unmarried
BAoBeL / Baosuua/ Mbxe / Men 66
widower / widow JKenu / Women 54
HeXxXeHeH / single Mbxe / Men 4
HeoMbXeH / single XKeHu / Women 5
MpuppyxaBalyo 3a6onasaHe / Accompanying disease 3axapeH guaeet, Tun I n 1l / 73
Diabetes mellitus Type |, Il
XuneptoHusa / Hypertension 84
(RR > 140/90 mmHg)73
NTM (kg/m?) / BMI (kg/m?) 18.5-24.9 29
25-30 59
> 30 12
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npexxmssaemocT [9]. EqHOBpPEMEHHOTO MPUCHLCTBUE
Ha noseve oT eanH PO, kakTo e npw Haénopasa-
HWUTE OT HAC NauneHTy, yBenmyasa OTHOCUTENHaTa
TexxecT Ha pucka ot M/ - ¢akT, noTebpaeH npu
ronemMu enugemumonornyHyn npoyusaHus B CALL,
[5]. Mpn 3HaunTeneH 6pon OT HabnaaBaHUTE
OT Hac /Mua e yCTaHOBEHO HaOHOPMEHO TErno n
3aT/IbCTABaHe, XUMNEPTOHMS N HAPYLUEH TNIOKO3EH
TONEpPaHC — KOHCTenaumsl, KoATo Ce CBbp3Ba C
nporpecupaLLy atepoCcKIepoTuYHMU npomeHn [12].
Hopu npu nunca Ha Apyru cbibTcTBaWm PO e
JOKasaHa Bpb3karta MexXxay 3aT/TbCTABaHETO U Ha-
pyLleHuTe cbpaeyHn QyHKUMKN. YCTAaHOBEHO €, Ye
HagHopmeHoTo Terno (UTM 25-28.9) yeBenuuasa C
50% pucka OT KOpOHapHa 60feCT Ha CbpLETO B
CcpaBHeHue c nvua ¢ HopmaneH UTM <25 [13].
XvnepTtoHusTa ce Ob/MKM OO0 rofsma CTeneH Ha
HagHOPMEHOTO TErno M € [0Kas3aHo, Y€ PUCKDLT
3a pasButmeTo n e 40-60% no-BUCOK Mpu auua

placed on several nutrients (fats, carbohydrates),
food and beverages (soft drinks) and the overall
eating habits (number of meals per day and portion
size) [11]. The eating behaviour of our patients
is characterized by an overall preference for
foodstuffs rich in fat — meat and salami, salty foods
and low intake of fruits and vegetables. Nutrition
and smoking, excessive alcohol consumption and
low physical activity are all modifiable factors.
Their association with myocardial infarction has
been demonstrated in a number of large-scale
epidemiological studies [7]. The control and
supervision of arterial hypertension, enhancement
of physical activity and diet modification are among
the modifiable factors for secondary prophylaxis
of myocardial infarction.

During the hospital stay individual consultations
could be integrated as part of nursing care
in order to motivate patients to change their

Ta6nuua 2. XpaHUTENHOTO NOBEAEHME, TIOTIOHOMYLLIEHE U yNoTpeba Ha ankoxon npu nauneHtnte ¢ OMIN.

Table 2.

Eating behaviour, smoking and alcohol consumption of the patients with AMI.

Puckos ¢akTop / Risk factor

MonoxxnutenHu otrosopu
Positive answers (%)

TiomioHonyweHe / Smoking

o [yway / smoker 62
e Henywayu / non-smoker 38
Ynompeba Ha ankoxoa / Alcohol consumption
* pedoBHO, exxeaHeBHO / regularly, daily 74
e pSOKO, MHUMAEHTHO / rarely, on occasion 26
Bug ankoxon / Type of alcohol
e KOHuUeHTpaT / liquor, spirits 36
e BVHO / wine 20
e 6upa / beer 44
KoausecmBo ankoxon gHeBHo / Quantity of alcohol per day
e [o 1 ankoxonHa eguHuua / up to 1 alcohol unit 25
e [0 2 ankoxonHu eamHuuy / up to 2 alcohol units 20
e >2 ankoxonHu egmHuum / >2 alcohol units 55
Pexxum Ha xpaHeHe / Eating regimen
e eauH nbT gHeBHo / Once a day 13
e [fBa NbT AHEBHO / Twice a day 62
e Tpu nMbTu gHeBHO / Three times per day 11
e yeTupu NbTu AHeBHO / Four times per day 12
XpaHumenHu npegnoyumanusi u xpaHumeneH u3éop / Food choices and preferences
e Meco 1 konbacu / meat and salami 45
e XxN186 1 TecTeHn xpaHu / bread and baked goods 22
e Crnapgkapcku n 3axapHu m3genus / sweets and sugar 18
e nnopose / fruit 9
e MNSKO U mnaeuHn xpaHu / milk and dairy products 4
e 3eneHuyumn / vegetables 2
lNpunazaHu KyauHapHuU mexHonozuu / Methods of food preparation applied
e nbpxxeHe / frying 54
e BapeHe, neueHe, mopxeHe / boiling, baking, frying 30
* MpeoumHo neyeHe / mostly baking 10
e npegumHo BapeHe / mostly boiling 6
JlonbAHUMEAHO coneHe / Additional salt
e pa/ yes 65
e He / no 12
e noHskora / sometimes 23
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Ta6nuua 3. Pusnyecka akTMBHOCT Ha 6onHuTe ¢ OMI.

Table 3. Physical activity of the patients with AMI.

YecToTa nbTM/CcCeamMmnyHo /
Frequency: times/week

OtHocuTeneH gan (%)
Proportion (%)

HwuBo Ha ¢punsnuecka aktmusHoct B MET*
Level of physical activity by MET*

>3 nbTn cegMmmnyHo / >3 times per week 3-6 MET
1-3 nmbTn cegmuuHo / 1-3 times per week <3 MET
< 1 NbT CEAMNYHO/VNHUMNOEHTHO / <1 MET

Less than once per week/on occasion

MET = Mema6onumeH exkBuBaneHm 3a ¢usuyecka akmuBHocm, 1 MET e eHepaopa3xogbm npu Aunca Ha gBueameaHa akmuBHocm

u e paBeH Ha 1 kkan/1 kg menecHa maca/1 yac.

MET = Metabolic equivalent for physical activity, 1 MET is the energy expenditure in the absence of physical activity and is equal to

1 keal/1 kg body mass/1 hour.

Cc HagHopmeH WTM [8]. XpaHuTenHute dakTopu,
BOAELUM OO 3aT/bCTABaHE, ca KOMMIEKCHU U He-
MbAHO AeduHpaHn. AKUeHTUpa ce Bbpxy peau-
La HyTPUEeHTU (MasHWHW, Bbrnexmgpartn), XpaHu u
HanNUTKN (6e3anKOXONHN HaNUTKN) U XpPaHUTENEH
pexxum ( YecToTa Ha XpaHeHe U pas3mep Ha nop-
unute) [11]. XpaHnTenHOTO NOBeAEHNE Ha Ha6io-
[JaBaHNTe OT HaC MauMeHTW ce XxapakTepusupa c
npennounTaHns KbM 60rati Ha Ma3HUHW XpaHu
— MECO 1 KOnbacw, COMIeHN XPaHN U HUCHK Npuem
Ha NNoJoBe M 3eMeHYyun. XpaHeHeTO 1 TIOTIOHO-
NyLIEeHeTo, NMPeKoOMepHaTa KOHCyMauus Ha asiko-
X0f1 N HUCKaTa ¢usnyecka akTMBHOCT ca Moandu-
umpyemmn daktopu. lNMpu ronemmn ennaemmonorny-
HW NpoyYBaHus € gokasaHa TaxHarta Bpb3ka ¢ MU
[7]. Cpen unscnepsaHuTe mogmbuumpyemmn $Gakro-
pu 3a BTOpu4yHa npodunaktnka Ha MW ocobeHo
3HaYeHMe 3a pepykuMsl Ha pucKa MMa KOHTPOSbT
Ha XUNepToHWsTa, MOBULWABaHE Ha duU3nyecka-
Ta aKTMBHOCT M MOAMOUKALMS Ha XPaHWUTESTHUS
pexum. B pamkiTe Ha GOHWYHUS NPECTON KaTo
€/TEMEHT Ha CECTPUHCKUTE FPUKM MoXe fa 6bae
WHTErpypaHa WHAMBUOyanHaTa KOHCynTaumus 3a
MOTMBMPaAHE Ha naumeHTa 3a MPOoMsiHa Ha MnoBe-
LOEHNETO 1 Bb3MNpUEMaHE Ha HSKOU 30PaBOCIIOBHM
npakTuku. MeguunHckata cectpa MoXke fa obyun
naumeHTa ga ngeHtnduumpa Co6CTBEHNTE CU MO-
mduvuvpyemn PO, pa dopmynupa WHAUBUAYyas-
HUTE Uenu 3a nopgobpsiBaHe Ha TeflecHata maca,
OveTata W ABuratenHa akTMBHOCT, KakTo M Jda
npuEo6ue KOHKPETHN yMEHMS 3a nogobpsBaHe Ha
XPaHUTENHUS PEXUM U duramyeckara akTMBHOCT U
HaGeneXxu Lenn 1 ctparteru 3a nocTuraHeTo Um
[6, 8, 10].

HacTtoswoTto npoyuysBaHe [okasBa Hanuune
Ha pasnuyHn moauduumpyemmn PO cpep 60nHUTE
¢ OMIW n paskpuBa Bb3MOXHOCTM 3a Mnogrnoma-
raHeTo Ha naumMeHTUTe oa NPUOoGUAT NO3HaHUS,
NnoBeAeHYEeCKN YMEHNS 1 CaMOOTIOBOPHOCT Upes3
06ByyeHVe KaTo MHTerpasnHa 4yacT Ha CECTPUHCKU-
Te rpwxn. MoeHtnduumpaHeto Ha wHauBMayan-
HUTe PO 1 TaxXHOTO mMoauduumpaHe MOXe afek-
BaTHO [a Ce BK/OUM B €XEOHEBHUS anroputbm
Ha cecTpuHckute rpwxkmn npu OMW.

behaviour and to adopt certain healthy practices.
The nurse may help patients to identify their own
modifiable RFs, in order to formulate individual
goals to improve their weight, diet and physical
fitness, acquire specific skills to improve their
eating habits, elaborate a workout regimen and
successfully outline appropriate objectives and
strategies for the improvement of their overall
health condition [6, 8, 10].

Conclusion

This study proves the presence of a number
of modifiable RFs in patients hospitalized for AMI
and provides opportunities for helping patients
acquire knowledge, behavioral skills and self-
responsibility by introducing patient training as
an integral part of nursing care. ldentification
of individual RFs and their modification may
adequately be included in the algorithm of daily
nursing care for AMI.
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KnuHuka “@yHKUMOHanHa auarHocTuka Ha HepsHata cuctema”, BMA — Codus
17-19 ¢pespyapu 2014 .

KypcoBeme BkatouBam Aekyuu U npakmuy4yecku YnpakHeHUs!
Cb2AaCHO npozgpamume 3a oby4eHue.

NHdopmauna n sanuceaHe

BMA - Codus 1606, yn. “feopru Coduickn” Ne 3, Yue6HO-HayueH oTaen, eT. 1, ctaa 9, Ten.: 02 92 25 316(866)
MepuunHcku dakyntet Ha CY "Cs. KnumeHT Oxpuackn' — Codus, Ten. 02 868 71 40
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[NOYETHW 3BAHVA / HONORARY TITLES

BEBJITAPCKA AKAJEMUWA
HA HAYKUTE N N3KYCTBATA

Ha 20 anpun 2013 r. O6WwoTO CcbbpaHne Ha
Bbnrapckata akagemusi Ha Haykute U U3KycTBa-
Ta yOoCTOM C MOYETHU 3BaHWS — akaJemuk, Oo-
MWCEH UNeH, uneH-Ha6noJaten, NoYeTeH UneH u
UyXXOECTPaHeH UfieH Ha akajemusTa WU3TbKHaTU
GbIrapCckn 1 Yy>KOECTPaHHU Oenuy B obnactra
Ha Haykata W M3KyCTBOTO. 3a akagemuuy B 06-
nacTra Ha meguumHata 6sxa n3bpaHu:

BULGARIAN ACADEMY
OF SCIENCES AND ARTS

On 20 April 2013 the General Assembly of the
Bulgarian Academy of Sciences and Arts awarded
honorary titles of Bulgarian and foreign scientists
in the field of science and art.

The title “Academician” in the field of Medicine
was given to:

Akagemuk npog. g-p I. BeaeB BpbyBa Ha npog. g-p E. TumaHoBa gunioma ,,Akagemuk”
Ha bbreapckama akagemusi Ha Haykume u u3kycmBama

Academician Prof. G. Velev awarded Prof. E. Titianova with the title ‘Academician”
of the Bulgarian Academy of Sciences and Arts

Mpod. o-p EkarepuHa TutaHoBa, oM, AMH —
HeBpOsor, pbkoBoauTEN Ha KMHMKa ,,DyHKUMO-
HanHa AMarHocTMkKa Ha HepBHata cuctema“ npwu
BoeHHomeaouumHCKa akagemus, u.A. pbKoBOaUTEN
Ha katepgpa ,Hesponorus, ncuxuatpus, ¢usnoTe-
panus 1 pexaéunurauns, NpeBaHTUBHA MeauLMHA
n o6LiecTBeHO 3apase” npu MeguumuHckn dakyrn-
TeT Ha Codunckn yHusepcutet ,CB. Kn. Oxpup-
ckn® n npepacenaten Ha bBbnrapckara acouuaums
Mo HEBPOCOHOSOMMS U MO3bYHA XEMOAUHAMUKA.

Prof. Ekaterina Titianova, MD, PhD, DSc
— Neurologist, Head of the Clinic “Functional
Diagnostics of Nervous System” at the Military
Medical Academy - Sofia, Acting Head of
Department “Neurology, Psychiatry, Physiotherapy
and Rehabilitation, Preventive Medicine and
Public Health” at the Faculty of Medicine of Sofia
University “St. Kliment Ohridski” and President
of the Bulgarian Society of Neurosonology and
Cerebral Hemodynamics.
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[OYETHW 3BAHVIA

HONORARY TITLES

Mpod. a-p Tpoiuo Tpoes, am, omH — GU3U-
oTepaneBT, PbkoBOOMTEN Ha KnvHuKa ,Pusnote-
panus 1 pexaunutauma“ npu BoeHHoMeanumH-
cka akagemusi — Codus, maeeH ¢usnotepanesT
Ha Bbnrapckara apmus n npegcepaten Ha Peny-
BINKaHCKOTO OpPY)KECTBO MO du3noTepanus.

Prof. Troycho Troev, MD, PhD, DSc -
Physiotherapist, Head of Clinic “Physiotherapy
and Rehabilitation” at the Military Medical
Academy - Sofia, Chief Physiotherapist of the
Bulgarian Army and President of Bulgarian
Society of Physiotherapy.

lpog. g-p T. TpoeB ¢ gunroma ,Akagemuk”
Prof. T. Troev with his diplom for "Academician”

Junnomnte 6s1Xa BPbYEHM HA TbpXXECTBeHa
LepemMoHns OT npepcepaTens Ha bBbarapckata
aKkagemmsi Ha Haykute M U3KycTBaTa akagemuk
npod. a-p MNpurop Benes, am, OMH.

Ot mmeto Ha bBwvnrapckata acoumaums no
HEBPOCOHOJOMSA U MO3bYHA XEMOAMHAMUKA Hue
nosgpassiBaMe HOBUTE akagemuuy U UM mnoxxe-
naBamMe Kpenko 3ApaBe M TBOPYECKU YCNeXxu.

Om pegakyuoHHama KoAeaus

Diplomas were awarded at an official
Ceremony by the President of the Bulgarian
Academy of Sciences and Arts Academician Prof.
Grigor Velev, MD, PhD, DSc.

On behalf of the Bulgarian Society of
Neurosonology and Cerebral Hemodynamics we
welcome the new Academicians and wish them
good health and creative successes.

By the Editorial Board
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KOW KOW E /WHO IS WHO

Prof. Dr. med.
José M. Valdueza, m.p.

Mpod.
Xoce M. Banpyeca

General Born 2/21/58 in El Escorial Medical School, Hamburg,
(Madrid), Spain Germany (1989)
Present Director, Centre of Neurology Assistant Professor, Humboldt
Affiliations & Stroke Unit, Neurological University, Berlin, Germany (1998)
Intensive Care Unit and Associated Professor, Humboldt
Neurological Rehabilitation, University, Berlin, Germany (2004)
Segeberger Kliniken, Bad Research & Interests
Segeberg, Germany
Ultrasound, Stroke, Cerebral
Board German Board of: Neurology venous and sinus thrombosis,
Certification (1998), Neurosurgical ICU

(1997), Neurosurgery (1993),
Ultrasound in Medicine (2001),
Clinical Neurophysiology -
Electromyography (1999) and
Ultrasound (2000)

Professional Experience

Publications

Brain Tumours, Migraine

80 publications in peer reviewed
journals. Book: “Neurosonology
and Neuroimaging of Stroke”,
Thieme Publishers, 2008

Reviewer Medical Journals

Since 2004 Segeberger Kliniken, Bad Stroke, Cerebrovascular
Segeberg, Germany Diseases, Intensive Care
Neurology & Medicine, Stroke, Journal
Neurorehabilitation of Neuroimaging, Journal of
1993 - 2003  University Hospital Charité, Neurological Sciences, Journal
Humboldt University, Berlin, of Neurology, Journal of
Germany — Neurology (9 years) Neurology, Neurosurgery and
and Psychiatry (1 year) Psychiatry, Ultraschall in der
1986 — 1992  University Hospital UKE, Medizin, European Neurology
Hamburg, Germany Professional Memberships
Neurosurgery (5.5 years) and
Neuroradiology (6 months) German Academy of Neurology,
1983 - 1986  University Hospital UKE, German Academy of ,
Hamburg, Germany Ngu_rosurgery, German Society of
Neuropathology Clinical Negrophysmlogy, Ge.rman
Stroke Society, German Society
Education Hamburg University, School of of Neurological Intensive Care,

Medicine, Hamburg, Germany
(1977-1983)

Medical License, Hamburg,
Germany (1993)

M.D., University of Hamburg,

German Society of Ultrasound
in Medicine, European Society
of Neurosonology and Cerebral
Hemodynamics, World Stroke
Organization
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IN MEMORIAM

. ac. Jliogmuna
3anpsaHoBa, oM

1958 —

M3mnHa efHa roguMHa OT CMbpTTa Ha rf.ac.
a-p Jogmunna 3anpsiHoBa, JOCTOEH YOBEK, BCEOT-
[laeH fiekap 1 OTNnYeH npenopasaten. PogeHa e
Ha 6 toHn 1958 1. B Codusa. 3aBbpluBa MeauumHa
npes3 1982 r. ¢ otnyeH ycnex. podpecuoHanHuaT
M NbT 3anoysBa B 6onHuuata B rp. Jlio6rumey, kaTo
opavHaTop. Cnep cneyenieH KOHKYpPC 3a aCUCTEHT
kbM Karegpata no Hesponorus Ha Meguumuckn
yHuBepcuteT, Codua pabotn nocnegoBaTenHo
B HEBPOMOrMYHUTE KIUHWKU Ha AnekcaHapoBCKa
6onHuua n  VICYN (6onHuua ,Lapuua MoanHa®).
Mpe3 1983 r. T9 e Ha3HayeHa B OTAENEHMETO
3a aveHuedanHa naTtonornsa u 3abonsBaHusa Ha
BereTaTMBHaTa HepBHa cucTtema npu 3-Ta HeBpoO-
nornyHa KnuHuka (6onHuua ,Ce. Haym®), kbpeto
paboTn A0 CMbpTTa CWU.

OT 1990 r. g-p 3anpsHOBa MMa CcneumanHocT
no HepsHuM 6onectn. lMpe3 1993 r. T4 3awwmTasa
AMCepTaLVOHEH TPyA Ha Tema ,HeBpoBereTatBHU
N HEBPOEHOOKPUHHM acnekT Ha 6MONornyHmS
CTPeC — OTfOBOP MNPV GOSHW C XUMoTanamyCHU
CvHOpOMK” U MpUOo6uBa HayyHa CTeneH ,J0KTop"
ABTOp € Ha MHO)XECTBO Mybnvkaummn B obnactra Ha
aBTOHOMHaTa ¢wuauonorna n naronorms. B ceosTta
KIIMHWYHA pa6oTa Ta Ce HaNoXu Kato 3aabnboyeH
N yBakaBaH NpPOdEeCroHaUCT Npu AnarHocTkara
N NEYEHMETO Ha 3abonsBaHMs Ha aBTOHOMHATa
HepBHA CUCTEMA W TPaHWYHN C EHOOKPUHOMOorMSTa
N ncuxmaTpusTa 60MeCTHU ChCTOSHIS.

CbC cBOSiTa OT3UBYMBOCT KbM 60MHUTE, TPYLRO-
nobue 1 konervanHocT a-p Jliogmuna 3anpsHoBa
e OCTaHe 3aBuHarM B nameTrTa Hu.

Om pegakyuoHHama KoAeeus

Ass. Prof. Ljudmila
Zaprianova, MID, PhD

2012

One year has passed since the death of
Dr. Ljudmila Zaprianova, a worthy woman, a
dedicated doctor and an excellent teacher.
She was borne on June 6, 1958 in Sofia. She
graduated from the High Medical School in Sofia
in 1982 with excellent grades. Her professional
career began in the Hospital of the Ljubimez
town. After winning a competitive examination
for Assistant Professor at the Department of
Neurology of the Medical University she worked
successively at the Alexandrovska and the ISUL
(Tzaritza Jovanna) Hospitals. In 1983 she joined
the Department for Diencephalic Pathology and
Autonomic Nervous System Diseases at the 3rd
Clinic of Neurology (St. Naum Hospital) where
she worked until her death.

Since 1990 Dr. Zaprianova was a specialist in
Neurology. In 1993 she defended her thesis

“Neurovegetative and Neuroendocrine Aspects
of the Biological Stress- Response in Patients
with Hypothalamic Syndromes” and acquired the
scientific degree “Doctor”. She was an author of a
number of publications in the field of the autonomic
physiology and pathology. During her work as a
clinician she was approved as a competent
and respected professional in the diagnostics
and treatment of the diseases of autonomic
nervous system and borderline endocrinology and
psychiatry pathological conditions.

Dr. Zaprianova will remain in our memory
with her responsiveness to the patients, her
hardworking and collegiality.

By the Editorial Board
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IN MEMORIAM

AO-p Cotnp MupoHos

1948 —

Ha 17. 02. 2013 r. cnen kpaTko 6onegyBaHe
3arybnxme eOuMH [OOCTOEH O6bfarapCku nekap u
gbnrorogvweH uneH Ha Bvnrapckarta acoumaums
MO HEBPOCOHOMOMMS 1 MO3bYyHa XEMOAMHAMMKA.

O-p Cotmp MwupoHoB e popeH Ha 27. 07.
1948 r. B c. benu V3Bop, 06n. BpauaHcka. Cnepga
MeguuMHa BbB Bucluimnsg MemuuUMHCKM UHCTUTYT —
Codus. Ounnommpa ce C OTAUYEH ycnex npes
1975 r. PaboTn nocnemoBaTenHo Kato opavMHaTop
no HeBponorus BbB BoeHHomeguuuHcKka akage-
mus (1976-1977 r.), KaTto aBMoOnekap B NOAENEeHne
30060 — la6posHuua (1977-1980 r.), a crnen nNpuao-
6vBaHe Ha CneumanHOCT HEPBHU GOMECTU — KaTo
HeBpornor BbB BoeHHusa caHatopuym B rp. benoso
(1980-2000 r.). bun e AMPEKTOp Ha AMpeKkums B
PanoHHarta 3gpasHoocuryputenHa kaca — Codus,
CNefl KOeTo npoab/mkaBa fa MNpakTikyBa KaTo
HEBPOJIOr Ha WHAMBUOyanHa MpakTuka.

[bn6oK NOKMOH Npen »XMBOTa U AENHOCTTa My.

Om pegakuyuoHHama koAeaus

Sotir Mironov, MD

2013

On 17 February 2013 after a short illness we
lost a decent Bulgarian doctor, a member of
the Bulgarian Association of Neurosonology and
Cerebral Hemodynamics.

Dr. Sotir Mironov was born on 27 July 1948
in the village of Beli Izvor. He studied Medicine
at the Medical University — Sofia. He graduated
with honors in 1975 and worked as an intern
in Neurology in the Military Medical Academy
(1976-1977), where he received his specialty
in Neurology. He worked as a physician in the
aviation unit 3006 in Gabrovnitza. In 1980 he was
appointed as a neurologist in Military Sanatorium
— Belovo (1980-2000). He was a Director of
Sofia Regional Health Insurance Fund and
then continued to practice as a neurologist in
individual practice.

Deep reverence to his life and work.

By the Editorial Board
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APEACTOAUNM OOPYMM / FORECOMING EVENTS

i 16" WORLD NEUROSONOLOGY MEETING
of the World Federation of Neurology

jointly with

fﬁ"@ 8" Meeting of the Bulgarian Society of
BSNCH Neurosonology and Cerebral Hemodynamics

October 17-20, 2013 | Sofia, Bulgaria

www.nsrg2013.net

Call for Abstracts

Deadline for Submission of Abstracts: June 30", 2013
Early Registration Deadline: June 30™, 2013

" . . '
r L The Neurosonology Research Group BAHMX Society of gy and
i jar y WWW.NSg.org.tw #eAehert(  Cerebral Hemodynamics
wals v

L G BSNCH www.neurosonology-bg.com
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Under the Aegis

Sofia Municipality
Bulgaria

Mayor of Sofia

Mrs. Yordanka Fandakova
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B Welcome Message - n

Dear Colleagues and Friends,

On behalf of the Neurosonology Research Group (NSRG) of the World Federation of Neurology and the
Bulgarian Society of Neurosonology and Cerebral Hemodynamics we are honored to invite you to the 16t World
Neurosonology Meeting in Sofia from October 17" to 20* 2013. The participants from all over the world will have
the opportunity to enjoy the history and the beauty of Sofia — one of the oldest capitals in Europe.

The objectives of the NSRG meetings are to offer a platform for experts from all over the world to discuss the
present state of the art in Neurosonology, to standardize and advance teaching programs and to update and
discuss guidelines and standards. We hope to continue the successful tradition of bringing together worldwide
specialists who are interested in Neurosonology and application of therapeutic ultrasound in Neurology. We
believe that this meeting will contribute to translation of the advanced ultrasound technology to clinical practice.
During the meeting delegates will be given the possibility to acquire an International Certificate in Neurosonology.

Every NSRG meeting has its own character, diverse participants and consideration of different clinical applications
of Neurosonology. The members of faculty of these meetings consisted of foremost experts in the field of
Neurosonology as well as prominent neurologists from the Europe and country that hosts NSRG meetings. This
makes NSRG society unique and meetings so exciting. On behalf of the NSRG Executive Committee, the Local
Organizing Committee and the Bulgarian Society of Neurosonology and Cerebral Hemodynamics, we look
forward to meeting you in the beautiful European and Balkan capital Sofia.

Mark your calendar now... See you in Sofia!

Prof. Manfred Kaps Prof. Ekaterina Titianova

;/L(%A

President Meeting Chair

Neurosonology Research Group President of the Bulgarian Society of

of the World Federation of Neurology Neurosonology and Cerebral Hemodynamics

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 9, 2013, No. 1

61



Meeting Chair

Ekaterina Titianova (Bulgaria)
Local Organizing Committee

President:
E.Titianova (Bulgaria)

Treasurer:
E. Christova (Bulgaria)

Program Secretary:
I. Velcheva (Bulgaria)

Members:

S. Andonova (Bulgaria)
S. Karakaneva (Bulgaria)
B. Stamenov (Bulgaria)

Committees

President of NSRG
Manfred Kaps (Germany)

NSRG Executive Committee

President:
M. Kaps (Germany)

Secretary:
T. Shiogai (Japan)

Treasurer:
W. Mess (Netherlands)

Members:

N. Bornstein (Israel)

M. Del Sette (Italy)

D. Evans (UK)

M. Goertler (Germany)
A. Hetzel (Germany)

Y. Huang (China)

J. Navarro (Philippines)
F. Perren (Switzerland)
N. V. Ramani (Singapore)
A. Razumovsky (USA)
E.Titianova (Bulgaria)
P. Traubner (Slovakia)
L. K-S Wong (China)

M. Yasaka (Japan)

International Scientific Committee

R. Aaslid (Switzerland)
A. Allah (Egypt)

M. Alpaidze (Georgia)
E. Azevedo (Portugal)
C. Barrachini (Italy)

E. Bartels (Germany)
N. Bornstein (Israel)

E. Bor-Seng-Shu (Brasil)
L. Csiba (Hungary)

M. Del Sette (Italy)

V. Demarin (Croatia)
D. Evans (UK)

M. Goertler (Germany)
W. Mess (Netherlands)
A. Hetzel (Germany)

S. Horner (Austria)

E. Christova (Bulgaria)
Y. Huang (China)

M. Kaps (Germany)

L. K-S Wong (China)

M. Lange (Brasil)

J.Hong Lee (Korea)

C. Levi (Australia)

M. Mijajlovic (Serbia)

J. Navarro (Philippines)
M. Nedelmann (Germany)
K. Niederkorn (Austria)

V. Oliveira (Portugal)

D. Pankov (Russia)

F. Perren (Switzerland)

A. Persson (USA)

J. Powers (USA)
N.V.Ramani (Singapore)
A. Razumovsky (USA)

E. B. Ringelstein (Germany)
T. Rundek (USA)

NSRG Advisory Board

A. Persson (USA)
J.Toole (USA)
G. von Reutern (Germany)

D. Russel (Norway)

T. Shiogai (Japan)

M. Siebler (Germany)

E. Stolz (Germany)

E. Titianova (Bulgaria)

F. Tranguart (Switzerland)
P. Traubner (Slovakia)

N. Uzuner (Turkey)

J. Valdueza (Germany)

T. C. Vazques (Mexico)

. Velcheva (Bulgaria)
J.Villacura (Chile)

G. von Reutern (Germany)
W. Xu (China)

M. Yasaka (Japan)

V. Zetola (Brazil)

HEBPOCOHOJ10IM A 1 MO3bYHA XEMOAVMHAMUKA, Tom 9, 2013, 6p. 1



Original contributions according to the meeting topics will
be accepted for oral or poster presentation. Please, indicate
your preferred form of presentation.

The Organisers reserve the right to assess and decide wheth-
er the presentation should be delivered as an oral or poster
communication.

e Abstracts should be submitted electronically by June 30,
2013 using the online registration system available at
www.nsrg2013.net
Acknowledgement of submission receipt will be sent to the
e-mail address of the corresponding author.

e The corresponding author will receive all correspondence
concerning the abstract and is responsible for informing
the other authors of the status of the abstract.

e The presenter of the abstract has to be registered for the
meeting. Failure to register will result in the exclusion of
your paper.

All authors should follow the editorial guidelines
for the abstract submission:

e The abstract must be in English; MS Word for Windows,
font Arial 10 points.

The abstract should not exceed 300 words or 2500 characters.
The scientific topic should be specified.

Use capitals only at the start of each sentence.

The text should be single spaced and justified.

The name(s) of the author(s) must be indicated by the ini-
tial of the first name with a dot followed by the surname (e.
g. P. Smith). Reference numbering should indicate which
authors belong to each Institute/Hospital or Department

Educational Topics

1. Comprehensive Tutorial
2. International Certification in Neurosonology

Scientific Topics

Vascular Neurosonology

o Atherosclerotic occlusive disease including
plague assessment and IMT

e Non atherosclerotic vascular disease

(dissection, vasculitis)

Ultrasound in acute stroke

Sonothrombolysis

Ultrasound contrast agents

Microembolic signals in clinical setting

Cerebral venous disorders

Pitfalls and case reports

Sickle Cell Disease

Clinical studies

Abstract Submission Guidelines

mentioned in the field Affiliation of all Authors as per the
example.

Example:

Treatment of acute ischemic stroke with thrombolysis in
Bulgaria

E. Titianova', I. Velcheva? B. Stamenov?

'Clinic of Functional Diagnostics of Nervous System, Military Medical

Academy - Sofia, *State University Hospital of Neurology and Psychiatry

“St. Naum’; Medical University — Sofia, *Clinic of Neurology, Medical Uni-

versity — Pleven

e The abstract should be submitted by filling out the follow-
ing categories: Objective, Material and Methods, Results,
Discussion.

e Keywords should be up to 4 words no more than 50 char-
acters.

e All abstracts submitted electronically can be modified by
the corresponding author till 30 June, 2013.

Notification of acceptance

Acceptance or rejection of an abstract and the type of pre-
sentation (oral or poster) will be communicated to the e-mail
address of the corresponding author by August 1th, 2013.
All accepted abstracts will be published in the Journal “Neu-
rosonology and Cerebral Hemodynamics”

e In case of difficulty to submit your abstract electronically,
please send it via e-mail to
nsrg2013@aimgroup.eu

Deadline for Submission of Abstracts -
June 30%*, 2013

Abstract Topics

Non-Vascular Neurosonology

Imaging of brain parenchyma
Muscle & Nerve

Sonography of the orbita
Transfontanel echography
Neurodegenerative diseases
Genetics

Monitoring and Functional Studies

Orthostatic intolerance

Endovascular procedures
Neuro-Cardio-Sonology (Heart & Brain)
Functional TCD

Cerebral vasomotor reactivity

Ultrasound guided neurosurgery & biopsy
Ultrasound guided botulinum toxin injection

New technologies in Neurosonology
Others
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B Registration |
Meeting Fees (include 20% VAT)

Registration Early Fee Late Fee Onsite Fee
9 (Up to June 30) (July 1 - October 1) (October 2 & onsite)

Members (NSRG, ESNCH, BSNCH) €360 €420 €480
Non members €420 €480 €540

Low income countries * €50 €50 €50
Technicians €380 €100 €120

Students ** €10 €10 €10
Accompanying Person *** €110 €110 €110
Gala Dinner €60 €60 €60

* According to the World Bank Classification of Low Income Countries, http://data.worldbank.org/about/country-classifications/country-and-lending-groups
**Valid Student ID is required; *** Includes Opening Ceremony, Welcome Reception, Galla Dinner, Exhibition Area and Meeting Coffee Breaks.

All Registration fees include (if not stated differently with an asterix (*)) Opening Ceremony, Welcome Reception, meeting materials and program, access to the
scientific sessions and the exhibition area, certificate of attendance, coffee breaks and VAT.

Tutorial Fees

Reaistration Early Fee Late Fee Onsite Fee
9 (Up to June 30) (July 1 - October 1) (October 2 & onsite)

For Registered Meeting Participants €100 €120 €150
Tutorial only
(Meeting Registration is not included) €130 €150 €180
Cancellation
Early Fee Late Fee Onsite Fee
(Up to June 30) (July 1 - October 1) (October 2 & onsite)
Full refund, less handling fees 50% refund, less handling fees No refund

B Accommodation |

We have seleced a range of accommodation options in Sofia City, with specially reduced rates available only to
the participants.

Individual Bookings

“ Room Type 56l Room OBt Room

Hilton (limited availability) Standard (Guest) €89 €116
Kempinski 5% Deluxe €97 €110

Grand Hotel Sofia 5% Superior €103 €121
Sheraton 5% Standard (Classic) €106 €110

Central Park 4% Standard (Classic) €83 €110
Lozenetz (limited availability) 3% Standard (Classic) €45 €55

Reservation, cancellation polices and payment terms are available at www.nsrg2013.net

Group bookings

For group bookings (10 rooms or more) please contact the meeting organizer directly or write an e-mail to:
nsrg2013@aimgroup.eu
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Payment

Payment is available by Credit Card or Bank Transfer. See www.nsrg2013.net
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Meeting Dates
October 17 - 20, 2013, Sofia, Bulgaria

Meeting Venue

National Palace of Culture - Congress Center Sofia
1, Bulgaria Sq., Sofia 1463, Bulgaria. www.ndk.bg

Language
The official language of the meeting is English.

Participation
The Meeting will be open to all physicians, residents and
students.

Access to the meeting

Participants should wear the identification badge collected
at the Secretariat Desk upon registration during all meeting
sessions and events.

Certificate of Attendance
A certificate of attendance will be given to all participants.

CME Accreditation

An application will be submitted to the European Accreditation
Council for Continuing Medical Education (EACCME) to provide
CME credits. The EACCME is an institution of the European
Union of Medical Specialists. www.uems.net

Head Office
Local Organizing Committee

Prof. Ekaterina Titianova, MD, PhD, DSc
Meeting Chair
President of the Organizing Committee

23, Yanko Sofiyski Voyvoda Str.,
Sofia 1164, Bulgaria

E-mail: titianova@nsrg2013.net
Tel.: +359 887 284 554

Fax: +359 2 92 25 454

Prof. Emilia Christova, MD, PhD
Treasurer (emichristov@nsrg2013.net)

Assoc. Prof. Irena Velcheva, MD, PhD
Program Secretary (nsrg2013@aimgroup.eu)

General Information

Contacts

Final Program
The printed version of the final program will be available to
all registered participants directly on-site.

Exhibition & Sponsorship

During the meeting an exhibition of medical equipment and
pharmacological companies will be organized. For further
details, please visit the meeting website www.nsrg2013.net

Visa Requirements for Bulgaria

For information, please visit website of the Ministry of
Foreign Affairs of The Republic of Bulgaria, www.mfa.bg/en/
pages/109/index.html

City Accessibility

The Sofia Airport is an international facility that receives
flights from Europe and the world.

In the city of Sofia it is recommended to use Public
transportation or Taxi. The transfer time to the city center is
approximately 20 minutes. More information can be obtained
in www.bulgariatravel.org

Climate
The average temperature in October ranges from 6° C (43° F)
to17° C(63°F).

Travel Health

Meeting participants should arrange an insurance policy
on their own (in regards to personal insurance, insurance
for luggage, valuables and for third party damages). The
Organisers will not be responsible for this. No responsibility
will also be accepted for problems resulting from strikes,
climate conditions or any other circumstances beyond the
Organisers’ control.

Social Program and Meeting Tours
The social program and Meeting tours will be available on the
website www.nsrg2013.net

Professional Meeting
Organizer

AIM

GROUP

INTERNATIONAL

AIM Group International
Sofia office

28, Khan Krum Str.,

Sofia 1000, Bulgaria

E-mail: nsrg2013@aimgroup.eu

Tel.: +359 2983 52 44, +3592 983 69 16
Fax: +359 2983 31 50

Contact person:
Mrs. Julieta Trifonova
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Apyrn HayuyHn popymn
Other Scientific Events

2013

18" Meeting of the ESNCH
25 - 27 May, 2013

Porto, Portugal
www.neurosonology2013

22" European Stroke Congress
28 — 31 May, 2013

London, UK

www.eurostroke.eu

23 Meeting of the ENS
08 — 11 June, 2013
Barcelona, Spain
www.ensinfo.org

17" International Congress
of Parkinson‘s Disease and
Movement Disorders

16 — 20 June, 2013

Sydney, Australia
www.mdscongress2013.org

7" World Congress of Behavioral
and Cognitive Therapies (WCBCT)
22 - 25 July, 2013

Lima, Peru

www.wcbct2013

Asia Pacific Stroke Congress (APSC)
August 30 — September 1, 2013

Hong Kong

www.apsc2013hk.com

XXI World Congress of Neurology
21 - 26 September, 2013

Vienna, Austria
www.wch-neurology.com

World Parkinson Congress -
WPC 2013

1 — 4 October, 2013
Montreal, Canada

29" Congress of the European
Committee for Research and
Treatment in Multiple Sclerosis
(ECTRIMS)

2 — 5 October, 2013
Copenhagen, Denmark

www.ectrims.eu/conferences-and-meetings

16" World Neurosonology Meeting
of the WFN Jointly with

8" Meeting of the BSNCH

17 — 20 October, 2013

Sofia, Bulgaria

www.nsrg2013.net

Neuroscience 2013

9 — 13 November, 2013
San Diego, CA, USA
www.sfn.org

Controversies in Cerebrovascular
Disorders

16 November, 2013

Leuven, Belgium

3" International Congress on Neurology
and Epidemiology (ICNE)

21 — 23 November, 2013

Abu Dhabi, United Arab Emirates
www.icne2013.com

XX WFN World Congress on Parkinsons
Disease and Related Disorders

08 — 11 December, 2013

Geneva, Switzerland

2014

8" World Congress for NeuroRehabilitation —
WCNR

8 — 12 April, 2014

Istanbul, Turkey

www.wchnr2014.org

17" Congress of the European Federation
of Neurological Societies

31 May - 3 June 2014

Istanbul, Turkey

www.wchnr2014.org

8" Symposium on Neuroprotection
and Neurorepair

09 - 14 April, 2014

Magdeburg, Germany
www.neurorepair-2014.de

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)

31May - 03 June, 2014

Istanbul, Turkey

www.efns2014.efns.org

9t FENS Forum of Neuroscience
July 05 2014 - July 09 2014

Milan, ltaly
www.fens2014.neurosciences.asso.fr

10™ Asian & Oceanian Epilepsy
Congress (AOEC)

24 - 27 August, 2014, Singapoure
www.epilepsysingapore2014.org
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YKa3aHuf Kbm aBTOpUTE

CnucaHueto “HeBpOCOHOMOMMS U MO3bYHaA Xemopaw-
Hamuka” e oduumaneH opraH Ha Bbnrapckarta acouua-
LM MO HEBPOCOHOMOMMS U MO3byHa XemMoguHamuka. To
ny6nKyBa OpUrMHaIIHU CTaTumn B o6nactra Ha ynTpassy-
KOBarTa OvarHoCTUKa B HEBPONOruATa, HeoHartonornsra
N aHrmonorusTa, Kakto 1 akTyanHu NpoyyBaHUsi BbpXy
MO3byHaTa XemoauHamvka 1 Apyru CBbp3aHu npobne-
mMatvkn. CnnucaHneTo CbabpyKa CnegHuTe pyepuiku:

- pemakuMoHHA cTaTusi, Bb3MIOXKEHA OT pepkonerunsra.

- OopurvHanHu ctatum — 0o 6-8 cTpaHuuu, BKIOYUTeN-
HO Ta6nuun, GuUrypu, KHAronmc.

- KpaTKy Hay4yHW CbOBLLEHUS — OO0 4 CTpaHULM.

- 0630pHM cTatm — go 10 cTpaHuuW, BKIOUYUTENTHO
KHUrornmc.

- MHbopmaumn 3a HayuHu Gopymu.

- PELEH3UN Ha HOBU KHUIK.

- KO KOW e — MpefcTaBsiHe Ha WU3TbKHATU y4yeHu U
opraHusauum.

Cratuute (C U3KNIOYEHNE Ha PEefaKTOpCKuTe) oT
6b/IrapCKky aBTOpU TPsAGBa Aa 6bAaTt HanucaHu Ha 6bi-
rapcku n aHrmuncku e3vk. Te ce apgpecupar go rnas-
HNA pedakTop 1 ce nanpawaT Ha eneKTpoHeH HocuTen
M pasnevyaTtka B [Ba eK3emmnispa Ha agpec:

lpog. EkamepuHa TumsHoBa, gMH
KauHuka ,, QyHKUUuOHaAHa guazHocmuka
Ha HepBHama cucmema“
BoeHHomeguyuHcka akagemusi

Bbya. “Teopeu Coguucku” 3

1606 Cogus, bvrecapus

E-mail: titianova@yahoo.com

Cratuute Tps6Ba fa CbObpXKaT 3arnaBHa CTpaHu-
ua, peslome, KIUYoBY OyMU, EKCNO3E 1 KHUTOMKUC.

1. 3arnaBHa cTpaHuua — CbabpyKa MbHO 3arnasue,
MMEHa N UHMLMANM Ha aBTOpUTE, akaaeMuyHN CTENEeHN,
mecTopaboTta (MHCTUTYUMs, rpag, gbpxxasa). OT6ensassa
ce VMEeTO 1 ToueH agpec, TenedoH n e-mail Ha aBTopa,
oTroBapsill, 3a kopecnoHaeHuusTa. lNMocousa ce cbkpa-
TEHO 3arnaBve Ha 6bArapCcky N aHrMNCKN e3KK.

2. Pe3iome — Ha 6bArapckm U aHrnuncKn e3uk, He
noseye oT 500 gymu, NOCMEeABaHO OT K/IOYOBM Oymu
(no 6), nogpeneHn No asbyyeH pea.

3. Ekcrnose — opurnMHanHute cTtatum u KpaTkuTe
Hay4yHN CbOGLLEHMS CbabpXKaT YBOA, LENn, KOHTUHIEHT
N MEeTOAM, pes3yntatu, o6CuxaaHe. Tabnuuute n Unoc-
TpauumuTe ce NPEeAcTaBAT Ha OTAENEeH NUCT, HOMepW-
paHn 1 C KpaTbK OBGSACHWUTENEH TEKCT. VI3mepuTenHuTe
eanHuUM ce obo3HauyasaT no Sl cuctemara, geceTnu-
HUSAT 3HaK ce 0bO3HauyaBa C Touka.

4. KHuronuc — aBTopuTe Ce noapexxpjart no aseéy-
UeH pepn, 3arnaeusTa ce MocoyBaT M3LUANIO, CbKpalle-
HUATA N MEeHaTa Ha CrnucaHusTa ce NpeacTaBsaT KakTo
B Index Medicus. LiutupaHute aBTopu ce oT6ena3sar
C NMopenHus UM HOMEpP OT KHUronmca.

Mpumepun:

[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). Transcra-
nial Doppler. Raven Press. New York, 1992, 83-99.

3a cnpaBku:

O-p P. Oumosa

e-mail: rddimova@abv.bg

www.neurosonology-bg.com

Pbkonucu, Henpuemu 3a neyam, He ce Bpbwam.

Instructions for authors

“Neurosonology and Cerebral Hemodynamics” is
the official Journal of the Bulgarian Society of Neuro-
sonology and Cerebral Hemodynamics. The journal
is published original papers on ultrasound diagnos-
tics in neurology, neonatology and angiology, as well
as articles on the cerebral hemodynamics and re-
lated 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 refer-
ences.

- information for different scientific forums.

- new books reviews.

- who is who - presentation of outstanding scientists
and organizations.

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

Prof. Ekaterina Titianova, MD, PhD, DSc
Clinic of Functional Diagnostics

of Nervous System

Military Medical Academy

3, “Georgi Sofiiski” Blvd.

1606 Sofia, Bulgaria

E-mail: titianova@yahoo.com

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

1. 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 author, responsible for the correspondence.

2. Abstract — written in Bulgarian and English, con-
taining up to 500 words, followed by key words, ar-
ranged alphabetically.

3. The original papers and short scientific reports
include introduction, objective, material and methods,
results, discussion. The tables and illustrations should
be presented on a separate sheet of paper, numbered,
with a short explanation. All measurements should be
in international units, using a decimal point.

4. References — presented on a separate sheet
of paper, with authors’ names arranged in alphabeti-
cal order, full titles, abbreviations and journals’ names
mentioned as in Index Medicus. The authors are cited
in the text by their number from the reference 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.

For more information:

R. Dimova, MD

e-mail: rddimova@abv.bg

www.neurosonology-bg.com

Manuscripts not approved for publishing, are not re-
turned to the authors.
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