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CROATIAN NEUROSONOLOGY / XbPBATCKA HEBPOCOHOJIOINA

Intima-Media Thickness and

Coronary Artery Bypass Grafting Surgery

H. Budinéevié'2, M. Meter®, P. Crnac’, K. Kordié*,
L. Marjanovié®, E. Galié*3, V. Govori¢, V. Demarin”
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Sveti Duh University Hospital — Zagreb, Croatia, ‘Department of Cardiology, Sestre Milosrdnice University Hospital
Center — Zagreb, Croatia, *School of Medicine, University of Zagreb — Zagreb, Croatia,
éDepartment of Neurology, University Clinical Center, Univerity of Pristina — Pristina, Kosovo,
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“International Institute for Brain Health — Zagreb, Croatia

Objective: The aim of this study was to evaluate the relationship between common carotid
artery intima-media thickness and risk factors in patients who underwent coronary artery
bypass grafting surgery (CABG) based on extent of coronary artery disease.

Material and Methods: This study included all patients with coronary artery disease
hospitalized in the Department of Cardiology during the period from 2007 to 2014,
who underwent CABG. Two groups were formed: patients who underwent CABG of
three and more vessels (CABG 3+) and patients who underwent CABG of two or less
vessels (CABG 2-). Carotid intima-media thickness (C-IMT) was assessed by carotid
ultrasound according to the Mannheim Carotid Intima-Media Thickness Consensus.

Results: The study included 66 patients. There were 35 patients in the CABG3+ group
and 31 patients in the CABG2- group. We found no statistically significant difference
in the mean intima-media thickness of the common carotid artery between these
two groups (p= 0.5637), neither between C-IMT and the extent of the coronary artery
disease (p=0.82612). The CABG 3+ group had higher incidence of arterial hypertension
(p=0.0298) and hyperlipidemia (p=0.0388). No statistically significant difference was
found between age, gender, previous ischemic stroke, and smoking between groups.

Discussion: Our study did not show statistically significant relationship between
common carotid artery (CCA) IMT and the extent of CABG surgery and coronary artery
disease. Arterial hypertension and hyperlipidemia are more important risk factors, more
commonly present in patients with greater extent of CABG surgery.

Je6ennHa Ha NHTUMa-Means KomMnneKkca

N KOPOHapeH Gamnac ¢ npucaaka

X. ByguHueBuu'?, M. Memep?, 1. YbpHay', K. Kopguy?,
J1. MapusiHoBuv®, E. lanuy4?3, B. loBopu®, B. emapuH’

'MiHmeH3uBHO cbgoBo omgeneHue, Kamegpa no HeBponoeus, YHuBepcumemcka 6oaHuua ,,CBemu Ayx* — 3azpeb,
2MeguuuHcku gakyamem, YHuBepcumem ,Mocug LLpocmatiep” — Ocuek, XbpBamus,
SKauHuka no kapguoaoeusi, YHuBepcumemcka 6oaHuya ,CBemu [dyx“ — 3acpe6, XvpBamus,
*KauHuka no kapguonoeusi, YHuBepcumemcku 60AHUYEH yeHmbp ,Sestre Milosrdnice* — 3azpe6, XvpBamus,
SMeguuuHcku gakyamem, 3aepebeku HuBepcumem — 3azpeb, XbpBamus,
SKAauHUKa no HeBpoAaoaus, YHuBepcumemcKku KAUHUYEH ueHmbp, YHuBepcumem Ha [MpuwuHa — lMMpuwuHa, KocoBo,

KniouoBu gymn:
atepockneposa,
MNCcXeMmyHa 605ecT Ha
CbpUETo, UHTUMa-Meamnsa
KOMIMMEKC, KapoTuaHa
XUPYPrusi, KOpOHapeH
6amnac c npucapka

’MexgyHapogeH uHcmumym 3a MO3b4yHO 3gpaBe — 3azpe6, XvpBamus

Llea: Llenta Ha Tasu ctatMa € Ja ce OLEHU Bpb3kaTa Mexay nebenuHarta Ha
KOMMMeKca WHTUMa-Meaus Ha oblara CbHHa apTepust U PUCKOBUTE GakTopu npu
nauneHTn, MpPeTbprenn KopoHapeH 6Gamnac c¢ npucapka (KBIM), B 3aBucMMoCT OT
cTeneHTa Ha KOpoHapHaTa 60J1IeCT Ha CbpLETO.

Mamepuan u memogu: TpoyyBaHETO BKMOYBA BCUYKM MALMEHTM C KOpOHapHa
60MECT Ha CbpLETo, xochnuTanmaumpaHn B KrnvHukaTta no Kapauonorus 3a nepuopa
2007-2014 1. u nopnioxxeHn Ha onepaums 3a KBIM. Qopmupann ca ABe rpynu: nauu-
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eHtn ¢ KBl Ha Tpn n noseue aptepum (KBl 3+4) u naumentn ¢ KBl Ha gBe wnu
no-manko cvpose (KB 2-). [de6enuHata Ha KapoTMAHWA WHTUMa-mMenms KOMMAEKC
(K-IMK) e oueHeHa upe3 yntpa3Byk crnopen MaHxalMCKusi KOHCEHCYC 3a paebenvHa
Ha KapoTugHarta MHTMMa-Megus.

Pesynmamu: B npoyuBaHeTo ca BkoueHn 66 naumeHtn (35 ¢ KBl 3+ n 31 ¢ KBl
2-). He ce ycTaHOBsIBa CTATUCTUYECKN 3HAYMMa pasnnka B cpefHaTa aebenvHa Ha UHTW-
Ma-Meous Komrnekca Ha obluara KapoTtugHa apTtepus mexay asete rpynu (p=0.5637),
HuTO mexay K-VIMK un cteneHTa Ha yBpexxgaHe Ha KopoHapHata aptepus (p=0.82612). B
rpynata ¢ KBl 3+ e Hanuue no-Bucoka YecTtoTa Ha aptepuanHa xuneptoHus (p=0.0298)
n xvnepnunugemns (p=0.0388). He e yctaHOBEHa CTATUCTUYECKN 3HAYMMA pas3fiuka BbB
Bb3pAacCT, MOJ, NPeaneH UCXEMUYEH UHCYNT WU TIOTIOHOMYLLUEHE MEXOY OBEeTe rpynu.

O6cbxgaHe: Hawerto n3cnegBaHe He Mnoka3Ba CTaTUCTUYECKM 3HauMma Bpb3ka
mMexgdy AebenvHata Ha WHTMMa-Meams KOMMJeKca Ha obliata kapoTuagHa apTepus,
obema Ha onepaumata 3a KBl n ucxemmnuHata 60nect Ha cbpueTo. ApTepuanHarta
XMNEPTOHNSA 1 XUNEPAUMUOEMUSATA Ca MO-BaXKHN PUCKOBU PaKTopu, KOUTO Ce Habsio-

fgasart rno-4ecTto npu nauneHT C no-wmpokK o6em Ha onepauuarta.

Stable coronary artery disease (CAD) is the most
common clinical manifestation of ischemic heart
disease and one of the leading causes of mortality
worldwide [10]. Myocardial revascularization is a
mainstay in the treatment of symptomatic patients
or those with ischemia-producing coronary lesions,
and reduces ischemia to a greater extent than
medical treatment [15]. Although percutaneous
coronary intervention — coronary angioplasty (PCl)
is feasible, safe, and effective in many patients
with stable coronary artery disease, in specific
subsets, such as patients with diabetes and
advanced multivessel coronary artery disease,
coronary artery bypass grafting surgery (CABG)
remains the standard of care in view of improved
protection against recurrent ischemic adverse
events [15].

Atherosclerosis is the common pathophysio-
logical cause for the development of coronary
and carotid artery disease [13]. Intima media
thickness (IMT) represents mainly medial layer
hypertrophy and increased IMT is considered the
earliest sign of carotid atherosclerosis [2].

Objective

The aim of this study was to evaluate the
relationship between common carotid artery
intima-media (C-IMT) thickness and risk factors
in patients who underwent coronary artery
bypass grafting surgery (CABG) based on extent
of coronary artery disease.

Material and methods

Study population

This retrospective study analyzed medical
records of 237 patients with CAD hospitalized at
the Department of Cardiology in the period from
2007 to 2014 in which CABG was considered.
Inclusion criteria were: patients’ age over 18 years,
data regarding comorbidities, available CIMT
measures and performed CABG. We excluded

CrabunHata KopoHapHa 60f1eCT Ha CbpLETO
(KBC) e Ham-yecTata KNMHWYHA MposiBa Ha UCXe-
MUYHaTa GONECT Ha CbpLETO U efgHa OT BogjewuTe
npuvyrHU 3a CMbPTHOCT B cBeTa [10]. PeBackyna-
pusaumsita Ha MuoKapaa € egvH OT OCHOBHUTE Me-
TOOM 32 fIeYEHME HA CUMMTOMATUYHNTE MaLNEHTU
Wn TE3N C UCXEMUYHU KOPOHAPHW Ne3nm, Kato Ha-
MarnsiBa MCXemMusitTa B Mo-ronsima CTEMneH, OTKOJKO-
TO MEOMKaMEHTO3HOTO neuveHne [15]. Bovnpekn, ue
nepkyTaHHaTa kKopoHapHa aHrmonnactuka (MKA) e
OCbLLECTBMM, Ge3onaceH n edpeKTMBeH MeToq npu
MHOrO MauMeHTM CbC CTabuHa KOpOHapHa 60o5ecT
Ha CbpUETO, MpU HAKOW CrneunduyHyn noarpynu
(Hanp. mauneHT ¢ guaGeT 1 HanpegHana MHOMOK-
NTOHOBa KOpOHapHa 60MeCT Ha CbPLETO), XUPYpPrny-
HUAT KOpoHapeH Gavnac ¢ npucagka (KBI) ocrta-
Ba 3narTeH CTaHdapT C ornen Ha npegoTBparsBaHe
Ha MOBTapPsLWM Ce NCXEMUYHN aTakn [15].

Atepockneposara € 06w, nartodu3nonoru-
UEH MEXaHU3bM 3a Pa3BUTMETO Ha KOPOHapHa 1
kapotugHa cbpoBa 6onect [13]. MNo-n3paseHara
peéenuHa Ha uHTUMa-meams komnnekca (MMK)
fasa MHbopmauus OCHOBHO 3a xurnepTtpodusTa
Ha CpegHWs Cnonm U Ce cuuta 3a Hanl-paHHUs
NpPU3HaK Ha KapoTuaHa aTepockneposa [2].

Len

[a ce oueHn Bpb3kata Mexpgy AebenvHata
Ha MHTUMa-MeOus KOMMieKca Ha oblaTta CbHHa
apTepus U puckoBuTe GakTopy NpU MNaAUUEHTH,
MOMANOXXEHN Ha XUPYPrMUYEH KOpOHapeH 6Gawnac
¢ npucagka (KBI), Bb3 ocHOBa Ha CTeneHTa Ha
yBpeXXaaHe Ha KOPOHaPHUTE apTepuun.

Matepuan n merogun

KoHmuHzeHm

ToBa peTpoCneKTUBHO NPOyYBaHE aHann3mpa
MeanuuHcKUTe gocmeta Ha 237 nauuenTn ¢ KbBC,
xocnutanuanpanu B KaregpaTa no kapguonorus
B nepuopa 2007-2014 r. Kputepunte 3a BKIOU-
BaHe ca: Bb3pacT Hap 18 rogvHu, gaHHM 3a Cb-
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those who underwent only percutaneous coronary
intervention (PCI) with coronary stent implantation
(n=109), previous heart valve replacement (n=6)
and those who did not undergo any interventional
procedure (N=56).

Carotid intima-media thickness measurement

Carotid ultrasound  assessments  were
conducted using a commercially available linear
array transducer (8.0 MHz linear probe, Acuson
Antares Premium Edition C 512, Siemens). An
experienced sonographer obtained images of the
far wall of both common carotid arteries (CCA)
and carotid bulbs according to the Mannheim
common carotid IMT consensus [17]. On both
sides CCA IMT was measured at three different
points and the average value of CCA IMT was
considered to be diagnostic. Thickness greater
than 0.9 mm was considered to be increased
CCA IMT.

Statistical analysis

Data are expressed as mean + SD and
frequencies in percentages. The differences
between measurements were tested using t-test
for continuous variables and chi-square test for
categorical variables. A probability value of p<0.05
was considered statistically significant.

Results

Among the 66 patients included in the study, 35
patients underwent CABG of three or more coronary
arteries; 31 underwent CABG of two or less coronary
arteries. Table 1 shows patients’ characteristics.
Our study showed that patients who underwent
coronary artery bypass grafting of three and more

MbTCTBAWM 3a60NsBaHNs, HaIMYHU U3MepBaHUs
Ha pe6envHaTta Ha kapotugHua VIMK u npetbp-
nsHa onepauusa 3a KBI1. M3kniousawm Kputepumn
ca: naumeHTn, NOANOXEHN CamMO Ha MepKyTaHHa
kopoHapHa wuHTepBeHuusa (MKW) ¢ kopoHapHa
umnnaHTaums Ha cteHT (n=109), npepxoXxgalo
KnanHo nportesnpaHe (N=6) u Te3n, KOUTO He ca
NpeTbprenu HUKakea MHTepBeHUMsa (M=56).

N3mepBaHe Ha gebeauHama Ha KapomugHUs
UHMUMa-Megusi KOMNAEKC

3a oueHKa Ha KapOoTWOHUTE YNTPa3BYKOBU
napaMeTpu € W3MNOoN3BaH JIMHEEH TpPaHCAoCcep
¢ uectota 8.0 MHz (Acuson Antares Premium
Edition C 512, Siemens). 3cnegsaHnaTa ca Ha-
npaeeHn OT ONWUTEH COHoror. NonyyeHn ca o6pa-
3/ Ha CcTeHata Ha ABETe O6LM CbHHM apTepumn
(OCA) n kapoTtugHuTe 6ynébycu, cnoped Manxanm-
CKUNS1 KOHCEHCYC 3a n3mMepBaHe Ha gebenvHara Ha
VMK Ha o6laTa cbHHa aptepus [17]. debenvHa-
Ta Ha VIMK Ha OCA e namepeHa B Tpu pasnnyHn
TOYKM OBYCTPAHHO, Kato cpegHata CTOMHOCT ce
cuuTa 3a gumardoctuyHa. debenuHa Hag 0.9 mm e
nokasarenHa 3a yesenuueH pasmep Ha VMK,

Cmamucmuyecku aHaau3

[laHHWTEe ca OocCpegHeHU 1 npeacTaBeHn B
npoueHTn. Pasnuknte B napametpute ca obpa-
60TeHN upe3 T-TECT 3a HEMPEKbCHATU NPOMEHNN-
BU 1 Ype3 Xn-KBagpaT TECT 3a KaTeropumHn nNpo-
MeHNuBK. 3a CTAaTUCTUUECKN 3HaAUMMa pasfnvka e
npueTta CTOMHOCT Ha p<0.05.

Pesyntatn

OT BKIOYEHMTE B MPOYYBAHETO 66 nauneHTu,
35 ca npetbpnenn KBl Ha Tpu nam noeeye Ko-

Table 1. Patients’ characteristics / Xapaktepuctuku Ha nauueHtute
CABG 3+/ CABG 2-/
KBIN 3+ KB 2- P value
n=35 n=31

Bapacr (romuun Gpomia - CTaMARTRO oknOHeHHe BL4ETAD  BAS4LTON 08121
Male gender/Muxe 30 (85.7%) 28 (90,3%) 0.5668
Hypertension/ApTepuanHa xvnepToHus 34 (97.1%) 25 (80,6%) 0.0298
Diabetes/[na6et 16 (45.7%) 14 (45,2%) 0.9643
Smoking/TioTioHOMYyLIEeHe 6 (17,1%) 5 (16,1%) 0.9128
Hyperlipidemia/Xunepnunugemus 31 (88,6%) 21 (67,7%) 0.0388
Prior myocardial infarction/IMpenxoxxpaly, MuokapaeH nHoapkT 24 (68,6%) 19 (61,3%) 0.5355
Carotid endarterectomy/KapotuaHa eHoapTepekToMusi 1 (2,9%) 1 (3,2%) 0.9287
Pacemaker/lNencmerkbp 1 (2,9%) 0 (0%) 0.3430
Previous percutaneous angioplasty intervention performed/ 10 (28,6%) 11 (35,5%) 0.5474

MpepwecTBalla nepkyTaHHa aHrMonnacTnka

HEBPOCOHOOIMMA 1 MO3bYHA XEMOAVMHAMIIKA, Tom 13, 2017, 6p. 1 7
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Table 2.

Patients’ angiographic findings / AHrnorpadckn Haxomoku

CABG 3+/KBI 3+ CABG 2-/KBI 2-

n=35 n=31
Frequency/YecTtoTa (%)

LAD alone / JIOA 0 3 (9,7%)
LAD+ACx+RCA / NOA+LA+OKA 29 (82,9%) 6 (19,4%)
LAD+RCA / NOA+OKA 0 5 (16,1)
LAD+ACx / NOA+LA 0 9 (29%)
RCA+ACx / OKA+LA 0 1 (3,2%)
RCA alone / OKA 0 1 (3,2%)
LMCA+ACx / NNKA+LA 0 2 (6,5%)
LMCA+LAD / NNKA+J1IOA 0 1 (3,2%)
LMCA+LAD+ACx+RCA / JIKA+NJA+LUA+OKA 4 (11,4%) 3 (9,7%)
LMCA+ ACx+RCA / NKA+LA+OKA 2 (5,7%) 0 (0%)
Normal angiogram / HopmanHa aHruorpama 0 0

LMCA - left main coronary artery, LAD — left descending artery, RCA — right coronary artery, ACx — circumflex

artery

JIKA — rs8a kopoHapHa apmepus, JIOA -as8a gBcueHgupawa apmepus, [JKA — gscHa kopoHapHa apmepus,

LIA — yupkymprekcHa apmepusi

vessels (CABG 3+4) have higher incidence of
arterial hypertension and hyperlipidemia (n=31).
We found no statistically significance between age,
gender, previous ischemic stroke, smoking and
performing coronary artery bypass surgery with
two, three or more grafts. Table 2 shows patients’
angiographic findings. Figure 1 shows relationship
between mean carotid intima media thickness with
the extent of coronary disease. Mean CCA IMT
in patients with 1-vessel disease was 0.898+0.16,
in patients with 2-vessel disease was 0.932+0.15,
while in patients with 3-vessel disease was
0.96+0.14 (p=0.82612). Mean C-IMT in the CABG
3+ group was 0.95+0.13, while mean C-IMT in the
CABG 2- group was 0.93+£0.17 (p=0.5637).
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Fig. 1. Relationship between mean carotid intima-media
thicknes and the extent of coronary disease.

Que. 1. CromHoweHue mexgy cpegHama gebeauHa Ha UMK
U mexecmma Ha KopoHapHama 6oAecm.

poHapHu aptepun; a 31 — Ha gBe UM no-masko
apTepun. XapakTepuCTUKUTE Ha nauueHTuTe ca
nokasaHu Ha Table 1. HaweTo n3cnegsaHe no-
KasBa, Ye naumeHTn, NOANOXKEHU Ha KOPOHapeH
6amnnac Ha Tpu u noseue aptepumn (Kbl 3+) nvwar
Nno-B1MCOKa 4YectoTa Ha apTepuanHa XUnepToHUs
n xunepnunugemus (n=31). He ca nokasaHu cTa-
TUCTUYECKM 3HAYMMK Pasfvky No Bb3pacT, nof,
npeaxoXkpall, UCXeMUYEH UHCYNT, TIOTIOHOMNYLWEeHe
UM N3BbPLUEH KOPOHapeH Gawnac C ABe, Tpu
uny noseve npucapku. AHrmorpadpckute pesyn-
TaTu Ha nauveHTuTe ca npeacraseHn Ha Table 2.
®urypa 1 nokasea Bpb3kaTa Ha cpepHaTa [fe-
6ennHa Ha kapotugHusa VIMK n cteneHTa Ha Ko-
poHapHa 6onect. CpegHata geéenuHa Ha VMK
Ha OCA npu naumeHTn ¢ egHOKNOHOBa GONecT €
0.898+0.16, Nnpu nNaumMeHT C ABYKIIOHOBA 60MeCT
- 0,932+0,15, a Nnpu NauMeHTn ¢ TPUKIIOHOBA 60-
nect - 0.96+0.14 (p=0.82612). CpegHaTa nebenu-
Ha Ha K-IMK B 3+ rpynata ¢ KBl e 0.95 £ 0.13,
a B 2- rpynata — 0.93+£0.17 (p=0.5637).

O6cbXxKpaHe

Hawerto n3cnensaHe nokasea, ye Hama Ccra-
TUCTUYECKM 3HaAYMma pasnuka B aebenuHata Ha
VMK Ha OCA npu naumeHTn, nognoxxeHn Ha KBl
Ha TpW UM NoBeYe apTepun, 1 Te3n ¢ Gannac Ha
OBe uUnuM no-manko aptepun. fonam 6pon npoyu-
BaHNA ca OEMOHCTpMpanu Bpb3kaTa Mexay ne-
6ennHaTa Ha K-VIMK n Te)xectrta Ha KOpoHapHa
CTEHO3a, 3aBNCUMOCT, KOSITO HE € CTaTUCTUYECKNU
3HauMMa B HaleTo u3cnegsaHe [6, 9, 11, 12].
Bpb3kara mexay neéenuHata Ha UMK n KBC oc-
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Discussion

Our study demonstrated that there is no
statistically significant difference in CCA IMT in
patients who underwent CABG of three or more
vessels, and those who underwent CABG of two
or less vessels. Previously, a great number of
studies demonstrated the relationship between
carotid IMT and coronary stenosis severity, what
was not statistically significant in our study [6,
9, 11, 12]. The association between IMT and
CAD remains debatable [1]. The Atherosclerosis
Risk in Communities study (ARIC) has shown
that the risk of CAD gradually increases with
higher values of IMT [3], but a recent analysis
of the ARIC study showed that coronary heart
disease (CHD) risk prediction could be improved
by adding all carotid artery segments IMT (A-C
IMT) or common carotid artery IMT (CCA-IMT)
with plaque information to traditional risk factors
[14]. However, a recently published meta-analysis
of 11 population-based studies has shown that
the ultrasound assessment of carotid plaque
has a significantly higher accuracy for predicting
future myocardial infarction or CAD events
compared with carotid IMT assessment [8]. The
meta-analysis of 27 diagnostic cohort studies
(4.878 patients) also showed a higher, but non-
significant, diagnostic accuracy of carotid plaque
compared with CIMT for the detection of CAD
[8]. In uremic patients IMT does not appear to
add more information regarding risk stratification
of CAD [5]. IMT increases with advancing CAD,
patients with mean IMT over 1.15 mm have a 94%
likelihood of having CAD, and the coexistence of
CAD with severe stenosis of aortic arch arteries is
relatively high and was found in 16.6% of patients
with three vessel CAD [9]. IMT incorporating data
from common and internal carotid artery, carotid
bifurcation and femoral artery are well correlated
with the extent of coronary atherosclerosis, much
better than individual IMT [11]. A high-risk IMT
score predicted an extended coronary artery
disease although a low or medium risk IMT score
cannot exclude the possibility of multivessel
disease [11]. The current guidelines prefer CABG
surgery in patients with diabetes and multivessel
diseases. [4, 7, 18]. According to the current
studies, the number of diseased vessels is
important, anatomical complexity may be more
important in determining optimal treatment for
patients with multivessel CAD, with PCIl being
reasonable for lower SYNTAX scores and CABG
surgery for higher scores [4]. Trachiotis et al.
showed that there is no statistically significance
in number of grafts performed during CABG
between patients with normal ejection fraction
than those with decreased left ventricular ejection

TaBa cnopHa [1]. MNpoyuBaHeTo ,Atherosclerosis
Risk in Communities — ARIC” (puck oOT artepoc-
Kneposa cpen O6LHOCTUTE) MOKa3Ba, Ye PUCKBLT
ot KBC nocTteneHHO ce yBenuuyaBa C MoBuLIaBa-
He Ha pge6enunHaTta Ha VIMK [3]. CkopoweH aHa-
M3 Ha TOBa Mpoy4YBaHe Mokassa, Ye MporHo3ara
Ha pucka npn KBC moxe ga ce nmopobpu upes
[OGaBsAHE Ha [aHHM 3a HamUMuMeToO Ha Mnaky u
3a pe6enuHarta Ha VIMK OT BCMYKM cermeHTn Ha
BbTpelWwHaTa 1 obuwaTta kapoTugHa apTepus KbM
TpaouumoHHUTe puckosu daktopu [14]. Hackopo
nyenukyBaH meTa-aHanm3 Ha 11 gpemorpadcku-6a-
31paHn NpoyYBaHNs nokassa obave, ye ynTpasBy-
KOBaTa OLUEHKa Ha kapoTugHaTa nnaka uva 3Ha-
UNATENHO MO-BNCOKA TOYHOCT 3a MPOrHo3MpaHe Ha
6baew nHdapkT Ha muokapaa mnn KbC, oTkonko-
TO oueHkarta Ha ge6enuHata Ha K-MIMK [8]. MeTa-
aHann3bT Ha 27 ONarHoCTUYHN KOXOPTHU Mpoy4Bsa-
Hus (4.878 mauMeHTn) CbLLO MOKasBa HE3HAYMMO
Mo-BMCOKa AMarHOCTUYHa TOYHOCT Ha YNTPa3ByKo-
BaTa OLEHKa Ha KapoTugHaTa nfnaka B CpaBHEHue
¢ nscnegeaHeTo Ha K-VMIMK 3a otkpuBaHe Ha KBC
[8]. Mpn naumeHTn c ypemmna oueHkata Ha VMK
He JaBa OOMbAHWUTENHA UHGOpPMauMs No OTHOLEe-
Hue Ha pucka 3a KBC [5]. Oe6enuHata Ha MK
ce yBenuuaesa ¢ HanpegsaHe Ha KBC, nauveHTn
CbC cpegHa gebenuHa Hapg 1.15 mm umat 94%
BepoAaTHOCT 3a passutne Ha KBC, a kom6uHa-
uns Ha KBC un Texxka CTeHo3a Ha apTepunTe Ha
aopTHaTa gbra € HamepeHa npu 16.6% oT naumes-
TUTE C TpUKNOHOBa 6onecT [9]. MNMapameTpute Ha
VMK, BkntouBalLM gaHHM OT obliata 1 BbTpeLUHa-
Ta KapoTugHa apTepus, kapotugHaTta 6udypkaums
n pemopanHaTa aprepus Kopenupar no-goépe C
TEXXECTTa Ha KOpOHapHa aTepocKnepo3a, OTKOI-
KOTO BCEKM nokasarten nootaenHo [11]. Bucoko-
puckosuat c6op Ha VIMK nporHo3upa mn3paseHa
NCXEMUYHA BONECT Ha CbPLETO, HO HUCKUAT UK
CPEemeH PUCK HE MOXXE Oa WU3KIIOUYM Bb3MOXKHOCT-
Ta 3a pas3BuUTME HA MHOroknoHoBa 6onect [11].
CbBpeEMEHHNTE KPUTEPUN 3a NEeYeHne npenopbu-
BaT Mpv MaunMeHTn ¢ Amaber u MynTMCbOoBU 3a-
6onseaHna ga ce Hanpasu KBIT [4, 7, 18]. Cnopen
HacToAWMTE MPOYYBAHNSA, MHOrO € BaKeH 6posT
Ha yBpeOeHuTe CbaoBe. AHaTOMMYHATa KOMIMEKC-
HOCT MOXe fa 6bAe Mo-BakHa Mpu onpegensHe
Ha OMTUMAJTHOTO JIEUEHNE Ha NMALMEHTN C MHOMOK-
noHoBa KBC — te3u ¢ no-Hucbk SYNTAX c6op ca
no-noaoxopsawm 3a MKW, a 1e3n ¢ no-BucokK — 3a
KBIT [4]. B npoyusaHe Bbpxy 11 830 naumeHTu
cnen HanpaseH nbpBuyeH KBI1, Trachiotis n cb-
aBT. MOKa3BaT, Ye HAMa CTaTUCTUYECKN 3HaUYNMU
pasnvky B 6pos Ha npucagkute, NpUIIoXKEHN Mpu
naumMeHT! C HOopManHa WM HamasieHa neBOoKa-
MepHa ¢pakums Ha ustnackeaHe. [lpoyuBaHeTo
pasKpuBa CbLLO CTATUCTUYECKM MO-BMCOKA YECTO-
Ta Ha xuneptoHus (p=0.0298) n xunepnunuaoemms
(p=0,0388) B rpynata ¢ KBIl 3+. ToBa e goka-
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fraction in 11 830 patients undergoing first time
CABG.

The study also revealed statistically higher
incidence of hypertension (p=0.0298) and hyper-
lipidemia (p=0.0388) in the CABG 3+ group
which also indicates that comorbidities (in this
particular case hypertension and hyperlipidemia)
could be additional factors influencing the
number of grafts placed during CABG, and that
the severity of coronary artery disease is not the
only factor for deciding on the number of grafts
placed during coronary artery bypass surgery.

The study is limited by the small sample
size and its cross-sectional nature. Mean IMT
CCA was not measured automatically or semi-
automated. However, most studies that provided
reference values used manual reading techniques
[16]. In our study 9 patients with 3-vessel disease
revealed on coronary angiogram underwent
single or double coronary artery bypass surgery
and 4 patients among them underwent one
or more stent implantation previously. These
findings confirm that previously implanted stents
can also influence the decision on the number
of grafts placed during CABG. The number of
grafts placed during CABG surgery does not only
depend on the extent of coronary artery disease,
but it can also be related to other factor, such as
the number of previously implanted stents, vessel
dominance, suitable targets as a part of coronary
artery disease complexity, surgeon and patient
preference, patient comorbidities, availability of
grafts and local experience [4].

Conclusion

Our study did not show statistically significant
relationship between common carotid artery
(CCA) IMT and the extent of CABG surgery and
coronary artery disease. Arterial hypertension and
hyperlipidemia are more important risk factors
more commonly present in patients with greater
extent of CABG surgery.

Ethical Standards: All procedures followed were in accordance
with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with
the Helsinki Declaration of 1975, as revised in 2008. Local
Ethics Committee approved study protocol.

Conflict of interests: The authors declare that there is no
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3aTencTBo, Ye CbMbTCTBAWMTE 3ab6onsBaHusA (B
cryyas XMnepToHUs U XUNepaunuaemns) morar ga
6bAaT OOMbAHUTENHN GakTopu, BAMSELM Ha 6pos
Ha MpUCagKMTE, N Ye TEeXKeCTTa Ha MCXemuyHaTa
6OSIECT Ha CbPLETO HE € eOMHCTBEHUAT dakTop
npu B3eMaHe Ha peLeHre OTHOCHO 6posi Mpucag-
K1, MOCTaBEHN MO BPEME Ha KOpOHapeH Gawnac.
i3cnegBaHeTo € orpaHuyeHo OT MasKkus pasmep
Ha n3BagKara 1 HanpeyHaTa My xapakTepucTuKa.
CpepHata pe6enuHa Ha VIMK Ha OCA He e uns-
MepBaHa aBTOMaTWYHO WNM Nony-aBToMaTnyHo. B
NnoBevyeTo MNpoyyBaHns pedepeHTHUTE CTOMHOCTU
ca n3mepBaHn pbyHo [16].

B HaweTto mn3cnepgBaHe 9 naumeHTN C OOKa-
3aHa 4ypes3 aHrmorpadusa TPUKNOHOBa 60MECT ca
NOOSIOXKEHN HA EAMHUYEH WM OBOEH KOpOHa-
peH 6avnac, a 4-ma OoT TAX umat UMNAaHTUPaH
Mo-paHo edVH WAW HSAKOJNIKM CTEeHTa. Te3n faHHu
NoTBbpPXXAaBart, Ye Mo-paHo UMMNAaHTUPaHU CTEH-
TOBE MOrat CblO [a MOBMAMSAAT Ha PELIEHUETO
3a 6pos Ha npucagkuTe, NOCTaBEHU MO Bpeme
Ha onepauusita 3a KOpoHapeH 6annac. bpoaT Ha
NpUCagKnTe 3aBMCU HE CaMO OT CTEMeHTa Ha yB-
pexgaHe Ha KopoHapHaTa apTepus, HO MOXe aa
6bAe CBbp3aH 1 ¢ apyru dakTtopu, Kato 6pon Ha
npeaBapuTENHO MMMMIAHTMPaHUTE CTEHTOBE, BUL
Ha BoOewuTe apTepun, onpenensHe Ha nogxons-
LM LN KaTo YacT OT KOMMIEKCHOTO 3abonsBa-
He, NPEeanoYNTaHns Ha XuMpypra u naumeHTa, Cb-
MbTCTBAWM 3a60MABaHUS Ha MaumeHTa, Hanuune
Ha NpuUCcagKkn n npegxoneH onut [4].
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Objective: The aim of our study was to evaluate the relationship between collateral
flow via different pathways and cerebral hemodynamic parameters in patients with
unilateral high-grade internal carotid artery (ICA) changes.

Material and Methods: 41 patients with severe stenosis and 30 patients with
occlusion of ICA underwent brain MRT, 3D TOF-MR-angiography, Color Doppler of
extra- and intracranial vessels to investigate collateral flow via the circle of Willis and
via the ophthalmic artery (OphA). Maps of the cerebral perfusion parameters were
calculated.

Results: In 50 (70%) cases “symptomatic” cerebral ischemia was noted. In
symptomatic patients cortical middle cerebral artery (MCA) infarctions — 13 (26%),
and border-zone infarctions — 10 (20%) prevailed. In cases of unilateral ICA occlusion
compensatory dilatation of contralateral ICA and enhancement of flow volume by 60%,
additional enhancement of the flow in vertebral arteries by 18% was observed. Thirteen
patients (85%) without collateral flow via the circle of Willis or flow via the PComA only
have a higher incidence of brain infarction and impaired hemodynamic parameters
in the MCA (V mean-38cm/s, PI-0.69), than patients with collateral flow via the AComA
(2 infarctions, Vmean-44cm/s, PI-0.77). Patients with reversed OphA could prove an
additional risk for infarction.

Discussion: Patients with collateral flow via the PComA and reversed OphA flow
have more impaired hemodynamic parameters and a higher risk of brain infarctions,
than patients with collateral flow via the AComA. Complex use of TCCD, 3D TOF-MR-
angiography and PWI gives all necessary information about the type and hemodynamic
parameters of collateral supply in high-grade ICA changes.

dokanHo yBpexxgaHe Ha MO3bKa 1 XeMOANHaAMNYHN
napameTpu NpyM NauneHTN ¢ egHOCTPaHHN BNICOKOCTENEHHN
NPOMEHN Ha BbTpellHaTa CbHHa apTepus

@. Togya', [l. layeuyunag3ze?, M. bepas?

'AkagemMuueH uneH, VzcaegoBamencku uHcmumym no KAUHUYHA MeguUuHa,

2Mi3cregoBamencku uHCmMuUmMym no KAUHUYHa meguuyuHa — Teuaucu, [py3sus

KniouoBu gymn:
aTtepockneposa,
KapoTugHa aptepus,
konatepasneH KpbBOTOK

Ller: pa ce oueHM Bpb3Kata Mexgy KonaTepanHus MO3bYeH KPbBOTOK U XeMo-
ANHAMUYHATE MO3bYHW NapameTpu Mpu NaunmeHTn ¢ eOHOCTPaHHU BUCOKOCTEMEHHN
CTEHO3U Ha BbTpelHata cbHHa apTepus (BCA).

Mamepuan u memogu: N3cnepsaHn ca 41 naumeHTn C Texka cTteHo3a um 30
naumeHT ¢ okny3usa Ha BCA upe3 mosbuHa MRT, 3D TOF-MP-aHruorpadusa n usetHa
jonneposa coHorpadua Ha ekcTpa- U MHTPaKpaHuanHuTe CbOoBe 3a npeumsvpaHe
Ha konarepanHus KpbBOTOK npes3 Bunuauesns kpbr u npes odranmuyHata aprepus
(OA). N3uncneHn ca napameTpute Ha MO3byHa nepdy3us.

Pesyamamu: Tpyn 50 naumeHtn (70%) e Hanuue ,cumnTomatuyHa® uepebpanHa
ncxemusi, Kato npeob6nagasat KOPTMKanHUTe nHGapKT B 6acenHa Ha cpegHa MO3bu-
Ha aptepua (CMA) — 13 nauueHTn (26%) n nHdapkT B rpaHnyHUTE 30HU — 10 naumeH-
M (20%). B cnyyanTe Ha egHocTpaHHO 3anywsaHe Ha BCA e Hanuue komneHcaTtopHa
aunaraumsa Ha KoHTpanatepanHata BCA, yBennuaBaHe Ha o6ema Ha KpbBOTOKa C
60% W pOMbAHWTENHO MOBULWIABAHE Ha KPbBOTOKA BbB BepTebpanHuWTe aptepumn C
18%. [lMaumeHTTe 6e3 KonatepasieH KpbBOTOK Mpe3 Bunusmesus Kpbr unm Tesnm c
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KonarepasneH TOK caMo npe3 3agHaTta KoMmyHukaHTHa aptepus (3KA) umar no-Bncoka
yecToTa Ha MO3bYHU MHPapKT (13 naumeHTn — 85%) U NPOMEHEHN XeMOOUHAMUYHM
napamvetpu Ha CMA (cpegHa ckopocT — 38cm/cek; PI-0.69), OoT nauueHTUTE C Kona-
TepaneH KpbBOTOK Mpe3 npepHata KomyHukaHTHa aptepus (IMKA) (2 uHdapkTa, cp.
ckopocT — 44 cm/cek, PI-0.77). MNaumeHtn ¢ petporpageH KpbeBoTok npe3 OA ca ¢
OOMb/IHUTENEH PUCK 3a pa3BuUTME Ha MHPaPKT.

O6cvxxgaHe: MauneHTn ¢ konatepaneH KpbBOTOK npe3 3KA u T1e3um ¢ petpor-
pageH Tok npe3 OA umaT Mo-BMOWEHN XEeMOAUHAMWYHM MnapameTpu U Mo-BUCOK
pUCK OT MO3bYHM WMHGAPKTU, OTKOMKOTO MauMeHTW C KonaTepaneH KpbBOTOK Mpes3
MKA. CbueTaHOTO u3MON3BaHe Ha TpaHCKpaHuanHa uBeTHa coHorpadus, 3D-TOF
MP-aHrnorpadusa n neppy3moHHN TEXHUKU JaBa uanara Heobxodnma uHpopmaums 3a
BMOA M XeMOAMHaMUYHWTE napameTpy Ha KonaTepanHus KPbBOTOK MpW BUCOKOCTE-

NMeHHn cteHo3n Ha BCA.

Severe atherosclerosis of the internal carotid
artery (ICA) may lead to symptoms of transient
retinal or cerebral ischemia and an increased risk
of stroke. Therefore, knowledge of hemodynamic
status may be important to elucidate the
hemodynamic contribution of the symptoms.

In patients with occlusive disease of the
internal carotid artery (ICA), collateral circulation is
important to maintain adequate cerebral perfusion.
The primary collateral pathway is the circle of Willis,
with the possibility of redistributing flow from the
contralateral ICA via the anterior communicating
artery or from the vertebrobasilar arteries via
the posterior communicating artery. Secondary
collateral pathways include the external carotid
artery via the ophthalmic artery and leptomeningeal
anastomoses at the brain surface. When these
collateral pathways are not adequate to maintain
normal blood flow, vasodilatation of arterioles
occurs and reduces cerebrovascular resistance
for sustaining normal cerebral perfusion [1-3].

The results of several studies have
demonstrated that adequate collateral circulation
may prevent the development of hemodynamic
failure. In contrast, findings from different studies
showed that the presence of leptomeningeal
collateral flow was associated with an increased
risk of future ischemic stroke [1, 4-6]. The actual
contribution of the individual collateral pathways
is difficult to assess and quantify. Assessment of
cerebral hemodynamics can be performed with
different techniques. The non-invasive evaluation
of the collateral circulation status became
possible only after introduction into clinical
practice of several neuro-angioimaging tools,
as Computed Tomography angiography (CTA),
Magnetic-resonance angiography ((MRA), Color
Doppler sonography (CDUS), Transcranial Color
Doppler (TCCD) modalities. All above-mentioned
modalities give valuable information about the
presence and efficiency of collateral supply in
patients with ICA occlusive changes. Several
studies have reported significant correlation
(r=0,64) between TCCD and MRI findings in the

3paseHarta atepockneposa Ha BbTpelwHaTa
CbHHa apTtepusa (BCA) moxxe ga posene A0 cumn-
TOMU Ha MpexofgHa peTuHanHa uny uepebpanHa
NCXeMns 1 NMoBUWEH PUCK OT MHCyNnT. ETo 3aLuo,
YTOUHABAHETO Ha XEMOAMHAMUYHUSA CTaTyC MOXe
pa gornpuHece 3HauuTeNHO 3a U3SACHsBaHe Ha
cumnTomuTe.

Mpn naumeHTn C oknysmBHa 6onecTt Ha BCA,
KonatepanHata uMpkynaums € BaxkHa 3a noaabp-
>KaHe Ha apekBaTHa uepebpanHa nepdysus. MNbp-
BUYHUAT KonartepaneH MbT € Bunuanesuns Kpor, C
Bb3MOXXHOCT 3a MnpepasnpenensHe Ha KpbBOTOKa
OT KoHTpanatepanHata BCA upe3 npepgHata Ko-
MyHukaHTHa aptepus (MKA) nnn ot BepTebpoba-
3UnapHUTe apTepun vpes 3agHUTE KOMYHUKaHTHU
aptepun (3KA). BropuuHute konatepanHi nbTuwa
BKMIOUBAT BbHLIHATA KapoTugoHa apTepus 4ypes
obTanvmuyHaTa aptepusi U JIeNTOMEHUHreanHuTe
aHacToMO3M MO MOBbPXHOCTTA Ha MO3bka. KoraTto
Te3n KonarepasHu MbTulla He ca JOCTaTbyHU 3a
noaabpXXaHe Ha HOPMasHUS KPbBEH TOK, Bb3HMKBA
Basogunarauns Ha apTepuonnte, KOSTO Hamanssa
MO3bYHO-CbOBAaTa PE3NCTEHTHOCT 3a MNoadbprKa-
He Ha HopmanHaTta Mo3byHa nepdysus [1-3].

Pesyntatute OT HAKOMKO MpOyyYBaHUs nokas-
BaT, Ue fobparta konarepasHa uMpKynaums Moxxe
fa nNpepoTBpatu pasBUTUETO Ha XeMOOUHAMUYHA
HepgocTaTbyHOCT. [pyrn npoyuysaHus o6aye co-
yart, Ye HanMuMeTo Ha KonaTtepaneH NenToMeHVH-
reaneH KpbBOTOK € CBbpP3aHO C MOBMLLIEH PUCK
OT UCXEeMUYEH MO3bueH MHCynT [1, 4-6]. DencT-
BUTENHOTO 3HAuYeHne Ha OTOEeNHMTE KonarepasnHu
nbTULWA e TPYOHO Oa Ce OLUeHU 1 Ja ce onpenenu
konuyectseHO. MosbyHaTa xemognHammka MoXxe
Ja ce oueHW upes pasfnyHn TexHukn. HenHsa-
3/BHaTa OLEHKa Ha KonaTepanHarta uMpKynaums
CTaHa Bb3MOXHO Cfief, BbBEXOAHETO B KIMHUY-
HaTa npakTVkKa Ha HAKOJIKO HEeBPOaHrmonsobpa-
3UTEeHM MeToda, KaTo KOMMIOTbpHa Tomorpad-
cka aHruorpadpusa (KTA), mMarHMTHO-pe3oHaHCHa
aHrnorpadus (MPA), useTHa gonneposa CoOHorpa-
¢us (LAC) n TpaHCcKpaHnanHa uBeTHa [onnepo-
Ba coHorpadusa (TUOC). Bcuukn ropenocoyeHu
METOAVKM faBaT LeHHa unHdpopmaums 3a Hanu-
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identification and evaluation of collateral supply
sources in ICA occlusive changes patients [5-9].

The aim of our study was to show the
relationship between collateral flow via different
pathways and cerebral hemodynamic parameters
in patients with unilateral high-grade internal
carotid artery (ICA) changes.

Material and Methods

71 consecutive symptomatic or asymptomatic
subjects (44 men, 27 women) with occlusion or
severe (>70%) stenosis of the extracranial segment
of the ICAwere included in the study. Patients ranged
in age from 39 to 73 years (mean age 62+11y), 41
patients had severe ICA stenosis (>70%) and 30
had unilateral occlusion (Fig. 1, Fig. 2).

All patients underwent a careful neurological
and cardiological examination, ECG, transthoracic
echocardiography, brain MRT, 3D TOF-MR-
angiography, Color Doppler of extra- and
intracranial vessels to investigate collateral flow
via the circle of Willis: anterior communicating
(AComA) and posterior communicating (PComA)
arteries, and via the ophthalmic artery (OA).

In all cases contralateral ICAwas normal, or a
mild stenosis (mean 31+24%) was noted. Percent
of ICA stenosis was determined by the use of
NASCET criteria.

The control group consisted of 20 subjects
(mean age 5219 years) without hemodynamically
significant ICA obstruction.

MR imaging was performed by using a 3T
(Magnetom Verio) and 1.5-T (Magnetom Avanto)
whole-body systems (Siemens Medical Systems,
Erlangen, Germany). Flow territory imaging was
achieved by using a regional perfusion imaging

Fig. 1. Severe internal carotid artery stenosis (85%); Color
Doppler ultrasound; severe narrowing of artery lumen.

Quz. 1. Texka cmeHosa Ha BCA (85%); uBemHo gynaekc
CKEHUPAHe — MEXKO CIMECHEHUE Ha apmepUaAHUs AYMEH.

uneTo 1 edeKTUBHOCTTA Ha KonarepanHus Kpb-
BOTOK MpW MauUMEHTUN C OKIy3UBHWU MPOMEHU Ha
BCA. Hsakonko u3cnegBaHusi ca Aokasanu 3Ha-
unma kopenaumsa (r=0,64) mexny pesynratute ot
TUOC n MPT npn npeHtuduumpaHe n oueHka Ha
KonaTepasiHOTO KpbBOCHa6asiBaHe Npu NaunueHTn
C OKny3uBHU nNpomeHn Ha BCA [5-9].

Llenta Ha HalweTo u3cnegBaHe € ga ce no-
COuM Bpb3Kata Mexmgy pasfvyHUTe MbTulla Ha
kKonaTteparneH KpbBOTOK M MO3bYHUTE XEMOOWHa-
MWUYHU NapamMeTpu Npu NauneHTn ¢ eaHOCTPaHHn
BUCOKOCTENEHHN cTeHo3u Ha BCA.

Marepuan n mertoan

B nscnepsaHeTo ca BkntoyeHn 71 cumnToma-
TUYHW UM aCUMATOMATUYHN MauneHTn (44 mbxe,
27 XkeHn) C okny3usa unm Texxka (> 70%) cteHo3a
Ha ekcTpakpaHuanHus cermeHT Ha BCA. TNauu-
€HTUTE ca Ha Bb3pacT oT 39 go 73 rog. (cpemHa
Bb3pacT 6211 r.). MNpu 41 naumeHTn e Hanuue
Texkka cteHos3a Ha BCA (> 70%), a npu 30 — en-
HOCTpaHHa okny3us (our. 1, dur. 2).

Bcuuku naumeHT ca MNOANOXEHW Ha BHU-
MaTeneH HEBPOSIOTMYEH UM KapOMONIOrMyeH npe-
rnen, EKI, TpaHcTopakanHa exokappauorpadus,
mMo3byHa MPT, 3D-TOF MP-aHruorpadpus n LUOC
Ha eKCTpa- N MHTPakpaHuanHuTe CbOoBe, 3a da
ce uacrnensa kKonarepanHusa KpbBEH TOK BbB Bu-
NM3NeBNs KpPbr npe3 npegHata KOMYHMKAHTHA
(MKA) n sapHata komyHukaHTHa (3KA) aptepus
n npes odpranvunyHata aptepusa (OA).

BbB BCUUKM criyyanm KOHTpanarepanHata
BCA e HopmanHa unm ¢ neka CTeHo3a (CpegHo
31+24%). lNpoueHTbT Ha cTteHo3a Ha BCA e on-
pedeneH ypes M3noa3BaHEeTO Ha KpUTepuute Ha
NASCET.

Fig. 2. Severe internal carotid artery stenosis (85%); MR-
angiography; gad-fl3d-tof-MIP; interrupted flow signal from ICA
proximal site.

Quez. 2. Texxka cmeHo3a Ha BCA (85%); MP-anzuoepagus; npe-
KbcBaHe Ha cueHana om npokcumanHus ceameHm Ha BCA.
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sequences. Contrast enhancement by 5%
Magnevist (Schering) was used. Evaluation of
intracranial vessels was performed by Tof-fl3d-
multiple-tra TR 56ms, TE 10.4ms, F.A.40 programs,
for the extracranial vessels tof -fl2d-tra-traw-sat.
TR 52ms, TE 10ms, F.A. 70 program was used.

Color Doppler ultrasonography (CDUS) of
the extracranial carotid and vertebral arteries
was performed on the unit Toshiba Aplio 500,
with 5-12MHz linear probes. Carotid artery
disease was assessed and defined according
to standardized criteria. Transcranial Doppler
sonography (TCD) was performed on the Toshiba
Aplio500 unit 2.1MHz probe.

Both ICA and VA diameter, peak systolic
velocities, blood flow volumes (FV) were studied.
The FV was calculated by the following formula-
FV= wDx(V/4)x60, in which D is the diameter of
the artery, and V- mean flow velocity.

Examination of vessels of the circle of Willis
was performed as described by Aaslid et al.
Blood flow velocities (V — cm/s) in the middle,
anterior, posterior cerebral arteries (MCA, ACA,
PCA) and pulsatile indexes (Pl) were measured.
The patency of major collateral vessels, namely
OA, anterior (ACoA), and posterior (PCoA)
communicating arteries, was evaluated.

Results

Of 71 eligible patients, 50 were symptomatic in
the vascular territory of the middle cerebral artery
(MCA) ipsilateral to the carotid artery pathology.
Of these, 21 (30%) had a transient retinal or
cerebral ischemia (TIA), and 29 (41%) suffered
from stroke (12 of them minor stroke, Rankin
Scale score 1 or 2). The symptomatic side was
left in 40 cases (56%) and right in 31 (44%) cases.
Patients with bilateral ICA high-grade changes
were not included in the study. 21 (30%) patients
with non-focal brain discirculation were defined
as “asymptomatic” and were also enrolled.

According to the brain pathology site,
infarctions were divided as cortical/subcortical,
deep white matter, and near to the basal ganglia.
The main vascular supply areas and so-called
“border-zone” areas were defined.

As seen on Table 1, in asymptomatic patients
MRT revealed only 2 cases of so- called “silent”
infarctions; one in the MCA supply area, one- PCA
supply area. In this group prevalence of lacunar
infarctions: 8 patients (38%) and subcortical
leukoencephalopathy: 6 patients (29%) was noted.

In symptomatic (n=50) patients MRT found
prevalence of cortical or -cortical\subcortical
infarctions of the MCA supply area: 13 (26%),
and 10 (20%) cases of border-zone infarctions,
4 of these cortical (MCA\ACA or MCA\PCA

KoHTponHara rpyna ce cbctou oT 20 naumeH-
TN (cpegHa Bb3pacT 5219 r.) 6e3 xemoanHammnu-
HO 3Haumy o6CTpyKuun Ha BCA.

Mpu MPT ca nanonssann 3T (Magnetom Verio)
n 15T (Magnetom Avanto) (Siemens Medical
Systems, Erlangen, lepmanus). 306passasaHeTo
Ha TepuTopusiTa Ha KpbBOCHA6AsBaHE € MoCcTur-
HaTo C MOMOLLTa Ha MOCnefoBaTeNnHn pervoHarn-
HN nepdy3noHHN cpe3oBe. 3a MnoBuUlLaBaHE Ha
KOHTpacTa e uanonssaH 5% Magnevist (Schering).
OueHkaTa Ha WHTpakpaHvasHWTE CbOOBE € W3-
BbpweHa upe3 nporpamute Tof-fld3d multiple-tra TR
56ms, TE 10.4ms, F.A.40, a 3a ekCTpakpaHuanHuTe
CbaoBe e m3nonseaHa nporpamara TOF -fl2d-tra-
traw-sat TR 52ms, TE 10ms, F.A. 70.

LieetHa ponnepoBa coHorpadus (UAOC) Ha
eKCTpakpaHuanHaTta YyacT Ha CbHHaTa u Ha BepTe-
6panHiTe aptepun e nposedeHa Ha Toshiba Aplio
500, ¢ 5-12MHz nuHenHn coHgu. Natonormsata Ha
KapoTugHaTa apTepusi € OueHeHa W onpepeneHa
CbIMacHoO CTaHpapTu3npaHu Kputepuu. MNpu TpaH-
CKpaHuanHata ponnepoBa coHorpadusa (TOC) e
nanonaseaHa 2.1MHz coHpga Toshiba Aplio 500.

N3mepeHn ca gnameTtpute Ha BCA n BA, Tex-
HUTE MWKOBU CUCTONNYHU CKOPOCTU U 0bema Ha
kpbBOTOK (OK), KONTO € n3uncneH ypes Gopmy-
nata: OK = wDx(V/4)x60, B koato D e guameTsb-
pbT Ha apTepuaTa, a V- CKOpOCTTa Ha KPbBOTOK.

CovpoBete oT BunmaueBums Kpbr ca m3cneg-
BaHN Taka, KakTto € onucaHo oT Aaslid n cbTp.
MamepeHn ca ckopocTta Ha KpbBHUSA TOK (V —
cm/cek) n nyncatunHute nHgekcu (MA) Ha cpeg-
Hata, npegHata U 3agHaTa MO3buyHa apTepus
(CMA, TIMA n 3MA). OueHeHa € CblUO MNPOXO-
OVMMOCTTa Ha ronemuTe konarepasHui CbAoBse, a
nmeHHo odbTtanvuyHata aptepus (OA), npegHarta
(MKA) n 3agHnTe (3KA) KOMYHUKaHTHU apTepun.

Pesyntatn

OT nsbpanute 71 naumeHTn, 50 ca cbC CUMM-
TOMWU OT cbaoBaTta 3o0Ha Ha CMA, nncunatepan-
Ha Ha naTonormuHata kapotugHa aptepus. OT
Tax, 21 naumeHTn (30%) ca nmann npexogHa pe-
TMHaNHa unn uepeépanHa ucxemusa (TWA) a 29
(41%) ca npexuBenu MHCYNT (12 — NeK WHCYAT,
CcbC c60p no ckanata Ha Rankin 1 nnu 2). Cumn-
ToMartnyHaTta ctpaHa e ngsa npu 40 nadueHTtn
(56%) n pAcHa — npu 31 (44%) ot cnyvawute. la-
UMEHTN C OBYCTPaHHU BMCOKOCTEMEHHUN CTEHO3M
Ha BCA He ca BknouyeHn B nacnegsaHeto. Bknio-
yeHu ca obaue 21 naumeHtn (30%) ¢ HedokanHa
MO3byHa AMCUMPKYnaums, KOUTO ca OnpeaesnieHm
KaTto ,acumMnToMaTuyHm®,

Crnopen MSACTOTO Ha MO3byHaTa MNaTonorus,
UHPapPKTNTE Ca pasfdeneHn Ha KOpTUKamHu/cy-
6KOpPTMKaHN, B ObGOKOTO 6410 BELWECTBO U B
6nM30CT 0o 6asanHute raHrnun. JeduHnpaHn ca
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Table 1.

Brain changes in patients with unilateral ICA high-grade stenosis or occlusion

Ta6nuua 1. Mo3bYHU MPOMEHN NMPU EeQHOCTPaHHa BUCOKOCTEMNEHHA CTEHO3a WM OKMy-

3ua Ha BCA

Cortical infarction /
KopTtukaneH nHpapkr

Asymptomatic / Symptomatic /
BescumntomatnyHn CumnrTomaTnyHM

n=21 n=50
MCA / CMA 1 (4.70%) 13 (26%)
ACA / TIMA 0 5 (10%)
PCA / 3MA 1 (4.75%) 1 (2%)
Border-zone infarction / 'paHnyHa nHpapkTHa 30Ha 0 10 (20%)
Lacunar infarction / JlakyHapeH uHdapkT 8 (3.80%) 9 (18%)
White matter infarction / ViHdapkT Ha 651010 B-BO 0 5 (10%)
Leukoaraiosis / JleBkoapanpo3sa 6 (29.00%) 6 (12%)
Cortical atrophia / KopTtukanHa atpodus 5 (24.00%) 1 (2%)

supply area) and 6 deep white-matter watershed
infarctions (Table 1).

In the majority of patients with MCA area
border-zone infarction, significant decrease of
blood flow at the MCA was revealed using TCCD;
V mean-29.8+8.4 cm/s. Furthermore, there was
also a significant decrease of pulsatile or resistive
indexes: Pl mean-0.68. In contrary, in patients with
cortical infarctions, lacunar infarctions or subcortical
leucoencephalopathy hemodynamic changes were
not so impaired: Vmean MCA-37.5+9.2 cm/s.

To assess the collateral flow in the circle of
Willis we studied the presence and character of
collateral flow in the so-called primary pathway-
via anterior communicating artery (AComA) and
secondary pathway- via ophthalmic artery (OA)
(Table 2).

TCCD revealed presence of flow in the OA in
all cases. In a majority of cases with ICA critical

Table 2.
stenosis or occlusion

OCHOBHUTE 06/1aCTM Ha KpbBOCHab6AsBaHE U T.
Hap. ,fPaHUYHN 30HN"

Kakto ce Bwkpga oT Ta6na. 1, mpu acumnro-
mMatuyHuTe naumeHtT MPT nokassa camo paBa
crnyyast Ha T. Hap. ,MbaYanuBu® UHPAPKTN; eaunH
- B 6acenHa Ha CMA n egnH — Ha 3MA. B Tasu
rpyna npeeBanupart nakyHapHUTe UHPapkTn — 8
naumeHTa (38%) n cybkopTMKanHarta feBKOEHLE-
danonatmsa — 6 naumeHTta (29%).

Mpn cumnTOoMaTUYHUTE nauueHtTn (n=50),
MPT nokasBa npeBanupaHe Ha KOpPTUKanHWUTE
UM KOPTUKANHW/CY6KOPTUKANHN UHPapKTK B 6a-
cenHa Ha CMA — 13 naumeHTa (26%), n 10 cnyuas
(20%) c MHbapKT B rpaHWYHU 30HU, YETUPU OT
KOUTO KOPTUKanHM (30Ha Ha KpbBOCHa6asBaHe
ot CMA/TIMA nnn CMA/3MA) n 6 — B Obl60KOTO
6810 BewecTtso (Taén. 1).

Mpy no-rofama yacT OT MaumeHTUTe C WH-
dapKT B rpaHnyHUTE 30HM Ha 6acenHa Ha CMA,

Presence of collateral pathways in patients with unilateral ICA high-grade

Tabnuua 2. Hannune Ha konatepanHu MbTuWwa Npy eAHOCTPaHHa BUCOKOCTENeHHa CTEHO3a

nnn oknysus Ha BCA

Circle of Willis / Bunnsmnes kKpbr

Stenosis / CteHo3a

Occlusion / Okny3ns

n=41 n=30

ACOA (-) / MKA (-) 7 (19%) 8 (27%)
ACOA (+) / MKA (+) 33 (81%) 23 (77%)
PcoA(-) / 3KA (-) 13 (31%) 8 (27%)
PcoA(+) / 3KA (+) 28 (69%) 22 (73%)
Ophthalmic artery / OpTanmunyxa aptepms

Anterograde flow / AHTeporpageH Tok 23 (56%) 8 (24%)
Reversed flow / PetporpageH Tok 18 (44%) 22 (76%)
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stenosis flow direction in the OAwas anterograde.
In contrast, with ICA occlusion cases, prevalence
of OAreversed flow was noted: 22 patients (76%).

Investigation revealed collateral flow via the
primary collateral pathway, AComA in 56 cases,
and only via the PComA in 15 (21%) cases.

TCCD showed that in 16 (22%) patients with
collateral flow via the AComA flow parameters in
the ipsilateral MCA were near the normal levels —
Vmean-44cm/s, PI-0.77. In this group only 2 cases
of infarctions (1- cortical, 1- in deep white matter)
were observed. In other 14 patients prevalence
of multiple lacunar infarctions and subcortical
leucoencephalopathy were distinguished.

We found that patients without collateral flow
via the circle of Willis or flow via the PComA only
(n=15) have a high incidence of brain infarction.
Despite that in 11 (71%) cases PComAwas patent,
in 13 (85%) patients presence of infarction was
noted: 8 (53%) border-zone and 5 (33%) cortical
infarctions of the MCA supply area. TCCD showed
significant decrease of flow in the MCA (V mean-
38cm/s, PI-0.69) in this group.

In other 2 patients with multiple lacunar
infarctions and subcortical leucoencephalopathy
beneficial function of PComA and compensatory
enhancement of flow in vertebral artery was noted.
Patients with reversed flow at the ophthalmic
artery could prove an additional risk for brain
infarction. Of 40 patients with reversed flow at
the ophthalmic artery, in 20 (50%) cases brain
infarctions were revealed, 7 of which, (17.5%)
border-zone. In 31 patients with anterograde
ophthalmic artery flow infarction was detected
only in 9 (33%) cases.

Hemodynamic status tended to be worse
in this group of patients. In patients with non-
competent AComA or with reversed flow in the OA
significant decrease of pulsatile index (Pl) in the
MCA was marked — 0.66-0.72 (mean 0.69%0.27).

TCCD showed that in patients with anterograde
ACA flow, flow velocity at the ACA (V ACA) was
normal or slightly low (Vmean - 44 cm/s, range —
34-53cm/s), hemispheric ratio of velocities in the
ACA and MCA was normal — VACA/V MCA=0.76;
but where ACA flow was reversed, V ACA was
increased (Vmean - 67.5 cm/s, range - 59-
73 cm/s) and hemispheric ratio tended to be
abnormal - VACA/V MCA=1.35.

In contrast to MCA, in ACA correlation of the
pulsatile index changes with the type of collateral
supply and infarction site were not revealed.

In order to assess the circle of Willis anatomy
all patients underwent 3D-time-of-flight (TOF) MR-
angiography. Investigation revealed the presence of
classic circle of Willis in 38 (54%) patients; however,
it must be mentioned, that in 10 cases one of the
PComAwas projected by thin (0.8-1.2 mm) line and

ypesd TUOC e gokazaHO 3HAYMTENIHO Hamansiea-
He Ha nputoka Ha KpbB B CMA (cpegHa ckopocT
— 29.848.4 cm/s). [JokazaHO € CbWO 3HauuTen-
HO HamansBaHe Ha MyncaTUIHUTE U PE3NCTUBHM
unngekcn (Pl — 0.68). O6paTHO, Npu NaumMeHTn C
KOPTUKAMHW U NTaKyHapHU NHGApKTU uam cybkop-
TUKanHa neeskoeHuedanonarns, XxeMmoonHaMnyHu-
T€ MPOMEHM He ca TONKOBa M3pas3eHu (CpemHa
ckopocTt B CMA - 37.5+9.2 cm/s).

3a oueHKa Ha konarepanHus KpbBOTOK Mpes
BunusneBus Kpbr HUE m3cnegBaxme HanmumeTo
N Xapaktepa Ha konatepasnHug TOK B T.Hap Mbp-
BMYEH (Mpe3 npepHaTa KOMyHUKaHTHa apTepus)
1N BTOPUYEH MbT — Npe3 odTanMmnyHata aprepus
(OA) (Tabn. 2).

Mpu Bcuuku naumeHtn TUOC nokasea Hanu-
une Ha KpbBoTOoK B OA. B ronsima yacTt ot cnyua-
uTe ¢ KpuTMyHa cteHo3a Ha BCA kpbBoTOka B OA
e aHTeporpageH. B cnyvaute ¢ oknysus Ha BCA
obaue, e perucTpmpaH peTporpageH KpbBOTOK B
OA npu 22 nauneHTa (76%).

i3cnepgBaHeTo nokas3Ba KonaTtepaneH TOK
npes nbpBuYHMA konaTtepaneH nbT (MKA) B 56
cnyyam n camo npe3 3KA B 15 cnyuan (21%).

TpaHcKkpaHnanHata ponnepoBa coHorpadus
coun, ye npu 16 naumeHTn (22%) c konatepaseH
KpbBOTOK npe3 KA, napametpuTe B uncunare-
panHata CMA ca Ha nouytM HOpManHW HMBa —
Vcp. — 44 cm/s, PI-0.77. B 1a3n rpyna ca peru-
CTpMpaHn camo 2 cfiyyast Ha MO3bYHU NUHPAPKTY
(1- KopTuKaneH n 1- B AbN60OKOTO GSANOTO BeLle-
cTBO). MNpwn gpyrn 14 naumeHTn ca onucaHu MHO-
)KECTBO NaKyHapHU WH)apKTU 1 CybKopTMKanHa
neskoeHuUedanonaTus.

B Hawerto u3cnemBaHe naumeHTUTE 6€3 KO-
naTepaneH KpbBOTOK NMpe3 Bunnauesunsa Kpbr nnm
c TakbB camo npe3 3KA (n=15) umaT BuCOKa
yecToTa Ha MO3byeH MHPapKT. Burnpekn ye B 11
cnyvan (71%) 3KA ce okasa npoxoguma, npu 13
nauneHTn (85%) ce peructpupa Hanmume Ha UH-
dapkT, npu 8 o1 Tax (53%) — B rpaHNyYHN 30HU ”
npu 5 (33%) — kopTnkanHu (B 6acenHa Ha CMA).
Ypes TUOC B Ta3m rpyna ce gokassa 3HaunTen-
HO HamansiBaHe Ha KpbBoToka B CMA (V cp. — 38
cm/s, PI-0.69).

Mpw gpyrm 2 naumeHT C MHOXXECTBO makKy-
HapHN MHGAPKTM U CYyBKOpPTMKanHa feBKOEHLEe-
danonartus, e perncTpupaH énaronpusaTeH epexT
OT PyHKUMOHMpPaHeTo Ha 3KA n KOMMEeHCcaTOpHO
noBuMLaBaHe Ha KPbBOTOKA BbB BepTebpanHarta
aptepus. llaumeHTn C peTporpageH KpbBOTOK
npe3s OA morat ga ce okakaT C OOMbfIHUTENEH
pUCK 3a Mo3byeH uHapkT. OT 40 naumeHTn C
petporpaneH Tok npe3 OA, B 20 cnyyan (50%) ca
Hanmmue Mo3buHu MHbapKTU, oT kouTo 7 (17.5%)
— B rpaHnyHn 3oHu. OT 31 naumeHTn C aHTe-
porpageH KpbBOTOK B OA, MO3byHM NHAPKTK ca
Hanmue camo B 9 cnyyan (33%).
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Ny - 4

Fig. 3. A. Competent (closed) circle of Willis; MR-angiography, gad-fl3d-tof-MIP, B. Noncompetent circle of Willis;
MR-angiography, gad-fl3d-tof-MIP; right AComA and left PComA are absent.

Que. 3. A. QyHkyuorupawy (3amBoper) BurusueB kpwve; MP-aHeuoepagus, gad-fl3d-tof-MIP, B. HegyHkuuoHupaw Buau3ueB kpbe;
MP-aHzuoepagus, gad-fl3d-tof-MIP; aunca Ha gacHa [1KA u rs6a 3KA.

was interpreted as hypoplasia of PComA (Fig. 3).

One of the main aims of our study was to
determine whether there were changes in the
hemodynamic parameters in the contralateral to
occlusion ICAs and vertebral arteries.

Table 3 shows the comparison of the
mean+SD values for diameter, BFVs of both
ICAs and VAs and side-to-side differences for the
patients with unilateral ICA occlusion.

As is seen from table 3, in cases of ICA
occlusion (n=30), significant dilatation of the
contralateral ICA (mean 7.6£22 mm) and
enhancement of BFV (mean 432436 ml/min) was
noted, this seems about 60% higher compared
to the control group (p<0.05). We did not find

Table 3.

Mpu Tasu rpyna naumeHT XeMoOMHaAMUYHUST
cratyc e no-now. MNpu naumeHtTUtTe ¢ HedyHKUMO-
Hupawa KA nnn ¢ petporpageH Tok B OA ce pa-
MCTpUpa 3HAYUTENHO HamManeHve Ha MyncaTuiHNS
nHpoekc (Pl) B CMA - 0.66-0.72 (cpenHo 0.69+0.27).

TpaHCcKpaHnanHata uUBeTHa Jonaeposa Co-
Horpadus Nokasea, Ye Npu NaunMeHT ¢ aHTeporpa-
peH 1ok npe3 NMA, ckopocTtra (V) Ha MK Ha TMA e
HOopMarneH unu neko cHmkeH (Vep. — 44 cm/s, Hop-
Ma 34-53 cm/s), xemuchepHOTO CbOTHOLLEHME Ha
ckopoctute B NNMA n CMA e HopmanHo: V NMMA/V
CMA=0.76. Korato kpbBoTOKa B 1M e peTporpa-
[eH, ckopocTTa ce yeenuuyasa (Vep. — 67.5 cm/cex,
Hopma — 59-73 cm/s) 1 xeMncpepHOTO CbOTHOLLE-
Hue e npomeHeHo —V NMMA/V CMA=1.35.

Diameters and blood flow volumes in the ICAs and VAs in cases of unilateral ICA occlusion

Ta6nuua 3. [Juametpu n 06emMmn Ha MO3bYHMS KpbBOTOK BbB BCA 1 BA npu egHocTpaHHa okny3us Ha BCA

Diameter / QuameTbp, mm

Q / KpbBoTOK, ml/min

ICA dex ICA sin VA dex VAsin ICAdex ICAsin VA dex VA sin
IacHa JlaBa [acHa JlaBa IacHa JlaBa acHa JaBa
BCA BCA BA BA BCA BCA BA BA
Control/
KoHTponu 56+£23 5.82+29 3.38+1.4 356+1.8 312+56 328+73 88+32 97 +41
(n=25)
ICA dex
occlusion/ 78432 43420 39+18 464+52  108+44 98428
Oknysuna Ha - -
psicHa BCA
ICA sin
occlusion/ 7.542.4 37416 44+18 428+45 94436 115442
Okny3unsa Ha - -
nsasa BCA
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Fig. 4. Left internal carotid artery occlusion;, MR-angiography,
gad-fl3d-tof-MIP; absence of flow signal from ICA; compensatory
enhancement of signal intensity at the contralateral carotid artery
and posterior circulation arteries.

Qua. 4. Oxaysus Ha rgBama BCA; MP-aneuoepagus; gad-fl3d-
tof-MIP; aunca Ha cueHan om BCA; KomneHcamopHO 3acua-
BaHe Ha cueHaAHUS UHMEH3UMem Ha KOHmpaAamepaaHama
KapomugHa apmepusi U apmepuume Ha 3agHama UupKyAayus.

significant side-to-side difference in the diameters
and BFVs of the ICAs and diameters of the VAs.

In patients with unilateral ICA occlusion the
mean BFV in the ipsilateral VA was higher than
that on the contralateral side (mean 10938 ml/
min vs. 96+32 ml/min). Furthermore, there was
also a significant increase of BFV as compared
to the control group.

In all cases of the occlusion of the ICA
revealed by CDUS, the diagnosis was confirmed
by 3D-TOF MR-angiography (100% confirmation).
In all cases of ICA occlusion dilatation of the
contralateral ICA lumen and enhancement of the
signal intensity as in the contralateral ICA and
in the system of posterior circulation, as a sign
of recruitment of posterior circulation flow was
observed (Fig. 4).

Conclusion

The cerebral hemodynamic status of patients
with severe occlusive carotid artery disease
has been reported to play a significant role in
the occurrence of stroke. Two mechanisms of
cerebral ischemia in this disease have been
identified: vascular occlusion from an embolism
or propagating thrombus from an atherosclerotic
plaque of the carotid artery (artery-to-artery
embolism), and watershed or border-zone
ischemia caused by critically reduced perfusion
pressure (hemodynamic stroke) [2, 4, 10, 11].

3a pasnuka ot CMA, B NMA He e gokasdaHa
Kopenauus mMexagy nyncatuiHusa MHOEeKC, Tuna Ha
KonarepaneH KpbBOTOK U UHpapKTHaTa 30Ha.

3a pa ce oueHu aHatomusiTa Ha Bunusmesuns
Kpbl, BCUYKM MaUVEeHTU ca u3cnegBaHu n ¢ 3D-
TOF MP-aHrmorpadus. M3cnegsaHeto nokassa
Hanuuue Ha Knacmyeckm Bunusues kKpbr npu 38
nauneHtn (54%). Mpu 10 nauneHtTn epgHata 3MA
€ onncaHa KaTo TbHKa nnHMA (0.8-1.2 mm) u e
WHTEpnpeTMpaHa kato xunonnasus (our. 3).

EQHa OT OCHOBHWTE LM Ha HaweTo MNpoyuy-
BaHe e [la ce Onpenenu ganu ca Hanuue npome-
HU B XEMOAMHaAMWUYHWTE NoKas3aTenu B KOHTpana-
TepasHUTe Ha 3anywBaHeTO BbTPELHN CbHHU U
BEPTEGPANHUTE apTeEPUN.

Tabnuua 3 nokasBa CpaBHEHME Ha CpepHuTe
cTonHoctTn+SD 3a gnameTbp, ckopocT Ha MK Ha
neete BCA n BA, KakTo 1 OBYCTPaHHUTE pasnuku
npu NauneHT C egHocTpaHHa okny3us Ha BCA.

Kakto ce Bwkpa OT Taén. 3, B cnyyante
Ha okny3ua Ha BCA (n=30), e Hanuiue 3Hauu-
TenHa punartauma Ha KoHTpanatepanHata BCA
(7.6£2.2 mm) 1 noBuWABaHe Ha CKOPOCTTa Ha
MK (432+36 ml/min), koeTto € ¢ okKofno 60%
noBeye B CpaBHEHME C KOHTpofHaTa rpyna (p
<0.05). Hue He ycnsixme ga Hamepum 3Haunma
pasnuka B gnameTpute n ckopoctute Ha MK Ha
BCA n gnametpute Ha BA gBycTpaHHO.

Mpn maumeHT ¢ egHOCTPaHHO 3anyliBaHe Ha
BCA, cpegHata CKOpPOCT Ha MO3b4UHMS KPbBOTOK
(MK) B uncunatepanHata BA e no-Bucoka ot Tasu
KOHTpanarepanHo (cpepHo 109+38 ml/min, cpey
96+32 ml/min). Ckopoctta Ha MK e yBennueHa
3HAUUTENHO 1 B CPaBHEHME C KOHTpOSHaTa rpyna.

Mpu BCrukM cnyyam Ha okny3us Ha BCA, gvar-
HocTyumpann ¢ LOC, ovarHosata e noTebpaeHa U
ype3 3D-TOF MP-aHrmorpadus (100% noTBbpX«ae-
Hre). BbB BCukm crnydan Ha okny3us Ha BCA e Ha-
vue gynatauvsi Ha nyMeHa Ha KoHTpanarepanHara
BCA » noBuaBaHe Ha CUrHaTHUS UHTEH3UTET, Kak-
TO B kOHTpanartepanHata BCA, Taka n B cuctemara
Ha 3apHarta uMpKynaums, Kato ce Habmogasa npo-
LIEC Ha BbBNMYaHE Ha 3agHarta umpkynauus (our. 4).

3aknioueHune

MO3bYHMAT XemogMHaMUYeH CTaTyCc Ha naum-
EHTN C TeXKKa OK/y3uBHa 60MIECT Ha CbHHaTa apTe-
pys Urpae BaxkHa ponst 3a nosieata Ha UHcynT. Mpu
TOBa 3a6onsiBaHe ca onMcaHu ABa MexaHusMa Ha
uepebpanHa MCxemusi: CbooBa OKIy3us OT em6o-
Nna UM Nponarvpaly TPOM6 OT aTepOoCKIepPOTUYHA
nnaka Ha CbHHaTa apTepus (apTepuo-apTepuaneH
eM60NN3bM) 1 UCXEMUS B TPaHNYHA 30Ha, B PesyI-
TaT Ha KPUTUYHO MOHKEHO NMepdy3nOHHO Hansra-
He (xemoauHamuuyeH uHcynT) [2, 4, 10, 11].

MaumeHTTe C MbMAHO 3arylwBaHe Ha CbHHaTa
apTepus MOXXe Aa HAMaT UHTPaKpaHuaiHa Xxemoau-
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Patients with complete carotid artery
occlusion may show no evidence of intracranial
hemodynamic compromise, because collateral
circulation compensates for the decrease in
cerebral blood flow (CBF). When these collateral
pathways are not adequate to maintain normal
blood flow, vasodilatation of arterioles occurs
and reduces cerebrovascular resistance in
order to sustain normal cerebral perfusion.
This phenomenon is known as cerebrovascular
autoregulation. Compromised CBF plays an
important role in causing ipsilateral ischemic
events in patients with occlusion of the ICA. As
fact, cerebral ischemia frequently develops in
areas of collateral pathways for blood supply
from bordering vascular territories. As a result
our study showed prevalence of cortical (19/38%)
and border-zone infarctions (10/20%) in cases of
ICA occlusion [3, 8, 12, 13].

In our opinion, somewhat frequent cases of
deep white matter infarctions may be the result of
hypoperfusion by carotid steno-occlusive disease.
The reason of the deep white matter diffuse
and focal changes may be hypoperfusion of
corticomedullar arteries and transformation of their
supply area in the “deep border-zone” [3, 10, 12].

In fact, there is evidence that cerebral
hemodynamic status can predict the outcome
of ICA occlusion. Anterior and posterior
communicating arteries are considered the
primary collateral pathways; the ophthalmic artery
and blood flow via leptomeningeal vessels are
considered the secondary pathways. Our study
shows that the most important compensatory
path in patients with unilateral ICA occlusion
is collateral flow from contralateral ICA via
AComA. CDUS shows that the mean BFV in the
contralateral ICA is increased almost by 55%. The
results of our study are in overall agreement with
previously published results. On the other hand,
our data show that the mean net flow volume
in the VAs is increased by almost 18% when
compared with the control ones, confirming that
the vertebrobasilar circulation is also important in
collateral supply in cases of ICA occlusion. Our
data suggest that the anterior circle is a preferential
mode of collateral supply in patients with ICA
unilateral occlusion. Patients with collateral flow
via the anterior communicating artery have less
impaired hemodynamic parameters than those
with collateral flow via the PComA (85% infarction
in group without AComA vs. 12% infarction in
patients with patent AComA). Secondary collateral
pathways include the external carotid artery via
the ophthalmic artery. Other leptomeningeal or
extracerebral anastomoses play minor role in
brain compensatory supply [13-15].

Our study shows, that patients with reversed

HaMnyHa OeKkoMmneHcauus, nopagy poépara kona-
TepanHa uMpKynaums, KOMMeHcrpala HamaneHus
MK. KoraTto Te3n konatepanHui nbTuwa He ca goc-
TaTbyHM 3a MOAObpXKaHe Ha HOPMAasHWA KPbBEH
TOK, Bb3HUKBA Basogunaraumsi Ha apTepuonuTe
M HamansiBaHe Ha MO3byHO-CbOOBaTa PE3NCTEHT-
HOCT, 3a Ja Ce nopdbp)ka HopMasHa uepeépanHa
nepdysus. Tosn deHoMmeH e U3BEeCTEH KaTo MO3bY-
HO-CbaoBa asToperynauus. NMpu naunmeHTn ¢ oky-
3na Ha BCA cHmwkennat MK wurpae BakHa pons
3a pasBUTMETO Ha wuMNcunatepasHu  UCXEMUYHN
HapyweHusi. BCbLWHOCT MO3bYyHA UCXEMUSA YECTO
Ce pasBuBa B paviOHN C KonaTtepanHO KpbBOCHAa6-
OsBaHe OT rPaHMyHM CbOoBU TepuTopun. HaweTo
n3cnegBaHe nokassa Mpeob6nagaBaHe Ha KopTu-
kanHn (19/38%) n rpaHnyHn (10/20%) nHpapkt B
cnyyauTe Ha okny3us Ha BCA [3, 8, 12, 13].

Mo Hawe MHeHWe, Manko MO-YecTUTe Cnyyauv
Ha Obnboku Genn MHPapKTK ca pesyntar OT Xu-
nonepdysnsa Npy KapoTugHa CTEHO-OKITy3uBHa 60-
nect. JudysHuTe 1 noKanHUTe NPOMEHN Ha Obi6o-
KOTO 610 BELLECTBO CE Ob/HKaT Ha xunonepdysmns
Ha KOpTUKOMEeOdynapHUTe apTepun n TpaHchopma-
uMa Ha TaxHaTa 06racT Ha KpbBOCHab6AsBaHe B
,,AblB6OKa rpaHnyHa 3oHa” [3, 10, 12].

B penctButenHOCT MO3bUHUAT XemMoauHamu-
UEeH CTaTyC MOXXe [a nmpenBuan M3xoja OT egHa
oknyauss Ha BCA. OcHOBHUTE KomnatepanHu Mb-
Tmwa ca MNKA n 3KA; obtanmuuHarta aptepus u
KPbBHUSI TOK MPe3 NEenTOMEHUHreanHuTe CbaoBe
ce cumTaT 3a BTOpMYHM MbTuwa. HaweTto nscnega-
BaHe MokasBa, Y€ Han-BaXXHUAT KOMMEHCATOpPeH
MbT NPV MaUMEHTU C eOHOCTPaHHO 3anyliBaHe Ha
BCA e konartepanHis KpbBOTOK OT CPELLyMNONOX-
Hata BCA upe3 INMKA. YnTpa3BykoBOTO m3crnensa-
He MoKasBa, Ye cpegHaTa CKOpPOCT Ha KpbBOTOKa
B KoHTpanartepanHata BCA ce ysennuasa c nou-
T 55%. Pesyntatute oT HaweTo u3cneasaHe ca
CXOOHM C My6AvMKyBaHM Mo-paHo peayntatu. Ot
Opyra CTpaHa, Hawwute OaHHW co4art, yYe cpenHu-
AT HETEH 06EM Ha KPbBOTOKA BbB BepTeEGpPANHUTE
apTepun ce e ysenuuun ¢ noytn 18% B cpaBsHe-
HME C KOHTpOnHaTa rpyna, KOeTo MOTBbp)KOaBa,
ye BepTebpobasuapHaTa UMpKynaums € CbLuo
BaXkeH KomnarepaneH nmbT npu oknysms Ha BCA.
Crnopen HawwWTe JaHHW MnpegHaTta uMpKynaums e
Har-4yeCcTUsAT MbT Ha KonarepaseH KPbBOTOK Mpu
nauvMeHTn ¢ epHocTpaHHa okny3us Ha BCA. lMa-
uMeHTUTEe C konartepaneH Tok npe3 [MKA umat
no-4o6pu XeMoguHaMnUyHMU NapamMeTpu OT Te3u C
konatepaneH Tok npe3 3KA (85% MHpapKTK B rpy-
nata 6e3 INKA B cpaBHeHne ¢ 12% uHdapkTu nNpu
naumeHTute ¢ eyHkumnoHupawa MNKA). BropnyHute
KonarepanH/ MbTulla BKIIIOYBAT BbHLIHATA CbH-
Ha apTepus upe3 odbTanmmuHara aptepus. Opyru
NenTOMEHMHIeanHN N ekcTpauepedpanHn aHa-
CTOMO3W Urpasit BTOPOCTEMNEHHA PONS B KOMIMEH-
CaToOpHOTO KpbBOCHabAsiBaHe Ha Mo3bka [13-15].
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ophthalmic artery flow have more impaired
hemodynamic parameters than those without. In
patients with OA reversed flow brain infarction was
revealed in 51% of cases, compared to 32% in
patients with anterograde OA flow. Hemodynamic
status tended to be worse in patients with
reversed flow of the ophthalmic artery. This
finding corresponds with the hypothesis that the
OA is a secondary collateral pathway, which is
only recruited when the primary pathways fall
short [14-17].

Our study allows us to conclude that adequate
collateral circulation may prevent the development
of hemodynamic failure. Collateral circulation
via the AComA or both AComA and PComA is a
sign of well-compensated hemodynamic status.
However, recruitment of the PComA as the only
primary pathway or recruitment of the OA can
be regarded as an indication of an impaired
perfusion status of the brain.
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Significant number of patients with acute ischemic stroke suffers from hypertension,
hyperglycemia or hyperthermia, particularly in hyper acute stage of ischemic stroke.
These conditions dramatically influence early and late outcome of acute ischemic
stroke. That is why early recognition and adequate treatment of hypertension, hyper-
glycemia and hyperthermia are very important.
This review paper summarizes recent knowledge on association between acute

ischemic stroke and hypertension, hyperglycemia and hyperthermia as well as empha-
sizes current treatment recommendations.

KoHTpon Ha ,xunep“ Tpnapara
npun OCTbp NCXEeMNYEeH MO3bUYEH NHCYNT:
XNMepPTOHNSA, XNnepriankemus, Xxmneprepmma

M. MuxatnoBuu, B. Anekcuy?*, X. CmepHuu4’', N. Bornstein®#*

"KauHuka no HeBponoeus, KnuHuvyeH ueHmbp Ha MeguyuHcku gakyamem, beagpagceku yHuBepcumem, Cbpbus
2Kamegpa no HeBpoxupypeus, KAuHUYeH 60AHUYEH yeHmbp 3emyH — bengpag, Cbpbus
3KauHuka no HeBponoeus, Tea ABuBcku MeguyuHcku ueHmbp Cypacku, YHuBepcumem Ha Tea ABuB — V3paen
“MeguuuHcku yeHmbp Lllaapet Llegek — Wepycanum, Vspaen
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KniouoBu aymn:
OCTbp MUCXEMUYEH
MO3bYEH WHCYIT,
XVNepToHus,
xXvnepravkemus,
XvnepTepmus,
nevyexuve

3HaunTeneH 6pon GONHM C OCTbP NCXEMUYEH MO3bUYEH MHCYNT CTpagart oT Xunep-
TOHUSA, XMNEPINMKEMUS UK XMMNEePTEPMUS, Han-Beye B OCTPWSA CTagui Ha MHCynTa.

Te3n CbCTOSHUS MOBAUABAT ApaMaTUYHO PaHHUS U KbCHUS U3XO[ Ha OCTpust
ncxemuyeH MHcynT. ETO 3alo paHHOTO pasno3HaBaHe W afeKkBaTHOTO NleYeHue Ha
XUNEPTOHNSATA, XUNEPIANKEMUSATA U XUNepTepMUATa ca OT W3KIIYMTENHA BaXKHOCT.

To3n 0630p 0606LWaBa CbBPEMEHHUTE MO3HaHWS 3a Bpb3Kata Mexmy ocTpus
NCXEMUYEH VHCYNT 1 XUMEPTOHUSATA, XMMEPIIMKEMUATA 1 XUNepTepMusTa 1 NpeacTaBss

CbBpeMeHHNUTe HaCcOKN 3a JieveHune.

About two thirds of acute stroke patients arrive at
the emergency room with systolic blood pressure
greater than 140 mmHg and in 58% of patients
diastolic blood pressure is higher than 80 mmHg.
About 32% of acute stroke patients have blood
glucose level above 150 mg/dL (~ 7mmol/L).
Also, 17% of patients have body temperature
above 37 °C on admission.

Bnn3o gBe TpeTn OT naumeHTWTe C OCTbP WH-
CYNT MpuUCTUraT B CMELHO OTAeNleHNe CbC CUCTON-
HO apTtepuanHo HansraHe (AH) Hag 140 mmHg, a
npy 58% [OWacTONHOTO apTepuanHo HansdraHe e
Hapg 80 mmHg. Okono 32% OT 60/HNTE C OCTbP UH-
CynT MMaT HMBO Ha KpbBHa 3axap Hapg 150 mg/dL
(~7 mmol/L). Mpun xocnutannsaumsta 17% oOT na-
LUMEHTUTE MMaT TenecHa Temnepartypa Hag 37 °C.
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Hypertension

Within the first 24-48 h after stroke onset, up
to 84% of patients have spontaneous elevation
of blood pressure. Blood pressure elevation
typically resolves within a few days or weeks [1].
A significant decline in blood pressure occurs in
a third of patients in the first few days after stroke
onset [2]. Explanations for high blood pressure
are numerous: pre-existing hypertension, stress of
hospitalization, neuroendocrine activation, Cushing
reflex, and pain due to for example urinary
retention [3]. There are two opposing opinions
regarding the treatment of high blood pressure
in acute ischemic stroke (AIS) [4]. Despite the
prevalence of arterial hypertension following stroke,
its optimal management has not been established
[5]. However, it should be mentioned that there are
a lot of deleterious effects of high blood pressure.
There is an increased risk of hemorrhage into
the infarcted area, malignant cerebral edema,
recurrent stroke and hypertensive encephalopathy.
On the other hand, low blood pressure can lead
to shift of the cerebral auto regulation curve in
chronically hypertensive patients, loss of normal
cerebral auto regulation in ischemic brain, and
extension of ischemic damage by hypoperfusion
[5]. Leonardi-Bee et al. showed that both high
blood pressure and low blood pressure were
independent prognostic factors for poor outcome
of AIS, relationships that appear to be mediated
in part by increased rates of early recurrence and
death resulting from presumed cerebral edema in
patients with high blood pressure and increased
coronary heart disease events in those with low
blood pressure. This study was performed on 17
398 patients from the International Stroke Trial with
confirmed ischemic stroke [6]. So, the question
still remains, what is good for the patient? On the
one side, the study of Oliveira-Filho et al. showed
that blood pressure reduction in the first 24 h after
stroke onset is independently associated with poor
outcome after 3 months [7], and some studies
suggest that induced hypertension is a treatment
option in acute stroke. Denny-Brown was probably
the first to note that improvement of neurological
function following a brain ischemic episode is
often associated with a rise in blood pressure [8].
In one study, Wise et al. administered vasopressor
drugs (antihypotensive agents) to 13 patients soon
after the development of focal brain ischemia
even though there was no significant decrease
in their blood pressure. The neurological function
of five patients improved following an increase
in their blood pressure. After this treatment was
discontinued, significant recovery was maintained
in three patients. Knowing the deleterious effects
of high blood pressure one should always keep in

XunepTtoHusa

B nbpBuTe 24-48 yaca OT HayanoTO Ha WH-
cynTa, 0o 84% OT 60MHUTE MMAT CMOHTAHHO Mo-
B/LUABAHE Ha KPbBHOTO HamnsraHe, KOETO OBUK-
HOBEHO Ce HopManM3npa OO0 HAKOMKO OHW WUiau
ceomuum [1]. 3HaunTeNHO cnagaHe Ha HansraHeTo
Bb3HMKBa NpW efHa TpeTa OT NauneHTuTe B Mbp-
BUTE HAKONKO OHW cref uHeynta [2]. MpuunHute
3a Buncokoto AH ca MHOro6ponHW: npeawecTsa-
la XunepToHusl, CTpPec OT XocnuTanusauusra,
HEBPOEHOOKPUHHA aktuBauus, KylwumHr-pednekc
N 60OnKa, ObmKalia Ce Hanpumep Ha peTeHuus
Ha ypuHata [3]. /ima OBe NPOTUBOMONOXHWN CTa-
HOBMLLA 3a JIEYEHNE Ha BUCOKOTO KPbBHO Ha-
nidgraHe npy OCTbp WCXEMWYEH MO3bYEH WHCYNT
(OIMW) [4]. Bbnpekn 4ecTtoTo KOMGMHMpaHe Ha
apTepuanHa XvWnepToHUs N WHCYAT, ONTMMAaSHOTO
noBefdeHne B Te3n Cnyyan BCE OLE HE € YTOYHe-
HO [5]. Bucokoto AH moXe ga Mma MHOXXECTBO
BpeoHn edektn. CbluecTByBa MOBULIEH PUCK OT
KPbBOU3NNB B UH(APKTHATA 30HA, 3/10KaUYECTBEH
MO3bYEH OTOK, MOBTOPEH WHCYNT U XWUMEePTOHWNY-
Ha eHuedanonatns. OT gpyra cTpaHa, HUCKOTO
KPbBHO HansraHe MO)ke [a OOBede OO0 MpomsHa
Ha MO3byHaTa asToOperynauvs npu naumeHTn c
XPOHUYHA XMMNEPTOHMS, 3aryba Ha HopmanHara
MO3bYHa aBToOperyfauns B UCXemMuyHara 30Ha U
paswupsiBaHe Ha UCXEMUYHOTO yBpexaaHe nopa-
oy xunonepadysus [5]. Leonardi-Bee n cbTp. goka-
3axa, Ye KakTto BUCOKOTO, Taka u Huckoto AH ca
He3aBUCKMMMN MPOrHOCTUYHN dakTopyu 3a Hebna-
ronpusiteH n3xon cneg OVIMW. Mpn naumeHtn ¢
BMICOKO KPbBHO HamnsiraHe TOBa Ce ObJKM 0TYacTu
Ha MoO-BMCOKAaTa 4YecTtoTa Ha paHHW peunavnBu 1
CMBbPT B pe3yntar Ha MO3bYeH OTOK, a nMpu Te3un
C HUCKO KPbBHO HansraHe — Ha Mo-4ecTtoToO pas-
BUTME Ha MCXEeMMUYHA 60necT Ha cbpueTo. B ToBa
mMexxgyHapogHo npoyuBaHe (International Stroke
Trial) ca yyactBanu 17 398 naumeHT C NOTBbPOEH
ncxemmueH mMHeynt [6]. BbnpochT ,KakBo e fo-
6po 3a nauueHTta“ Bce oule He e peleH. OT egHa
cTpaHa, npoyusaHeTo Ha Oliveira-Filho n cbTp. no-
KasBa, Y€ MOHWKaBAHETO Ha KPbBHOTO HansiraHe
npes nbpBuUTe 24 yaca Cfieq Ha4YanoTo Ha UHcysTa
€ CBbpP3aHO C He6naronpusTeH M3XOoA A0 3-9 Me-
cew [7], a HAKOW MpoyyBaHWA co4aT, Ye nHOyumpa-
HaTa XUNEpPTOHMS € Bb3MOXKEH BapuaHT 3a feue-
Hue npu octbp MHcynt. Denny-Brown BeposTHO e
MbPBUAT, KOUTO OT6ENA3BA, Y€ NOOO6PSABAHETO Ha
HeBposormyHarTa GyHKUMs crneg NcxemmyeH Mo3b-
UYEH MHCYNT YeCTO e CBbp3aHa C MoBuMLIABaHe Ha
KpbBHOTO HansraHe [8]. B egHo npoyusaHe Wise
N CbTp. Mpunarat Ba3onpecopHu fiekapctea (aH-
TUXUMNOTEH3VBHN MEeAuKameHTy) npu 13 naumeHTm
BeOHara cnef pasBUTUETO Ha doKanHa MO3buyHa
NUCXEeMUs, BbMPEKN funcara Ha 3HaA4MTeSHO Mo-
HVDKEHO apTepuanHo HansraHe. HeBponornyHute
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mind that vasopressor agents may cause edema
or hemorrhage if they are administered after the
stroke has already occurred. That is why Wise et
al. suggest that it is probably better to discontinue
vasopressor therapy in patients who do not have
any clinical improvement after several hours of
treatment [9]. Nowadays, induced hypertension
has been abandoned as a treatment for ischemic
stroke due to the perceived risk of hemorrhage
and edema, but interestingly similar therapy has
become the gold standard for management
of cerebral vasospasm after subarachnoid
hemorrhage (triple H therapy) [10]. Rordorf and
colleagues have conducted a retrospective study
on 63 patients admitted to the neurological intensive
care unit with a diagnosis of ischemic stroke.
Thirty-three were not given a pressor agent, while
30 were treated with phenylephrine in an attempt
to improve cerebral perfusion. The results of this
study suggest that careful use of phenylephrine-
induced hypertension is not associated with an
increase in morbidity or mortality in AIS and
that a subset of patients, particularly those
with multiple stenoses of cerebral arteries, may
improve neurologically upon elevation of the blood
pressure [11]. A few years later the same author
and his colleagues conducted a pilot study of drug-
induced hypertension for the treatment of acute
stroke. They concluded that induced hypertension
in acute stroke is feasible and probably safe, and
can improve the neurological examination in some
patients [12]. Data about the safety of induced
arterial hypertension therapy also came from the
retrospective study by Marzan et al. These authors
concluded that induced arterial hypertension is
feasible and safe in patients with acute stroke [13].
In a randomized double-blind, placebo-controlled
trial with 16 hypertensive patients, Lisk et al. found
that hypertensive ischemic stroke patients with a
moderate elevation of blood pressure in the first
few days may not require antihypertensive therapy
and that nicardipine and possibly other calcium
channel blockers may cause an excessive fall in
blood pressure and impair cerebral blood flow in
these patients and should therefore be used with
caution [14].

Based on the current data it is still unclear
what should be the best management of blood
pressure in AIS.

In 2003, Schrader et al. published the results
of a prospective, double-blind; placebo-controlled,
randomized, multicentre phase Il study with 500
recruited patients. This study, called ACCESS
(Acute Candesartan Cilexetil Therapy in Stroke
Survivors), was designed to assess the safety of
modest blood pressure reduction by candesartan
cilexetil in the early treatment of stroke. Although
this safety trial was stopped prematurely when

dYHKUMN NMpuY NeTMMa NaumeHT ca ce nogoépunm
crnen MnoBMLLIABAHETO Ha KPbBHOTO MM HansraHe.
Cnen npeycTtaHOBSIBaHE Ha NIEYEHNETO 3HauMTes-
HOTO Bb3CTaHOBSIBAHE Ce e 3anas3wunio npu Tpuma
naumeHTn. No3HaBankn BpegHUTe edekTn Ha Bu-
cokoTo AH, BuHarn TpsiBa ga ce Mma npeasua,
ye Bas30MpPEecopHMTE CcpeacTBa Morat fa npu-
UMHAT OTOK UMM KPbBOW3MMB, ako Ce npuioxkat
cnen Beve Hactbnuia MHeynt. lNMopaon ToBa Wise
M CbTp. Mpeanarar ga Ce npekpatu Ba3ornpecop-
Hata Tepanus MNpu MNauMeHTU, KOUTO He Mokas-
BaT KIMHWYHO MOJOGPEHNE HSAKONMKO Yaca creq
3anoyBaHeTo Ha neyeHneto [9]. [lMoHacTosLweM
npean3BrKaHaTa XUMnepToHNs € M30CTaBeHa Kato
METOA 3a JIEUEHNE HA NCXEMUYEH VHCYNT nopaau
PUCK OT KPbBOW3MMB U OTOK, HO MHTEPECHOTO €,
ye nopgobHa Tepanus ce e npesbpHana B 3nareH
CTaHOapT Mpu fieYyeHre Ha MO3bYeH Ba30CcnasbMm
cnen cybapaxHoupganeH KpbBousnue (TporHa ,X“
Tepanus) [10]. Rordorf n HeroBm konerun ca npoBee-
N PETPOCMEKTUBHO NpOoyyBaHe npu 63 nauneHTu,
NPUETN B UHTEH3VMBHO HEBPOSIOTMYHO OTAENEHNE
C OmarHosa mcxemmuyeH HcynT. pu TpugeceT um
TPpMMa HE € MPWIOXKEH MPECOPEH MEeOMKaMEHT,
a 30 ca nekyesaHu ¢ deHunedbprH B onuT ga ce
nopo6pu mo3buyHata nepdysus. Pesynratute ot
TOBa MpOy4yBaHe MokassaTt, Ye BHUMATENHOTO W3-
nonseaHe Ha deHunedpuH-NHOyLMpaHa XunepTo-
HUS HE e CBbP3aHOo C yBenuyaBaHe Ha 3abonesa-
emocTTa unmn cmbptHocTTa npu OUMU, a Hsikoun
MOArpynu NaunmeHTn, OCO6EHO TE3N C MHOXXECTBO
CTEHO3M Ha LepebpanHute aptepumn, ce nogobps-
BaT HEBPOJOMMYHO MpPY NOBULLIABAHE HA KPbBHOTO
HangraHe [11]. HAKONKO rogmMHM MO-KbCHO CbLUU-
AT aBTOP U HEroBUTE KOMern npoBexxgaT MUoTHO
npoyuyBaHe 3a NeKapCTBEHO-MHOyuMpaHa Xunep-
TOHUS MPU JIeYeHNe Ha OCTbp WHCYyNT. Te cturart
OO 3ak/lOYEHVETO, Ye uHAyumpaHaTa XunepTo-
HUS NP OCTbP WHCYAT € Bb3MOXHa U BEPOSTHO
6esornacHa 1 MOXke fa nogobpu HEBPOSOTUYHMS
cratyc npu Hakou naumeHTtn [12]. OaHHn 3a 6e3-
OMacHOCTTa Ha IEYEHNETO C MHAOyLMpaHa apTepu-
anHa XuMnepToHus NpeacTaBs N PETPOCMHEKTUBHO
npoyusaHe Ha Marzan n cbTp. Te3u asTopu naosar
[0 3aK/oYEeHNETO, Ye nHayumpaHaTa apTepuanHa
XUMEpPTOHNS € Bb3MOXKHA 1 6e3oMnacHa npu nauy-
€HTW C OCTbp MO3byeH uMHcynT [13]. B paHoomu-
31paHo, [ABOWHO-CNAMNO, MNaue60-KOHTPOAMpPaHo
npoyusaHe Ha 16 naumeHTn c xuneptoHus, Lisk n
CbTp. YCTaHOBABAT, Y€ MaUMEHTUTE C UCXEMUYEH
WHCYNT 1 YMEPEHO MOBULLIEHO KPbBHO HansraHe
B MbpPBUTE HAKOSIKO AOHW MOXXE Ja He U3ucKeat
AHTUXUMNEPTEH3MBHO NEYEHMe, a NpunaraHeTo Ha
HUKapAMNUH WA Opyrn GnoKepu Ha KanumesuTe
KaHanu moraT ga goBefart OO CUHO MOHVKaBaHe
Ha AH 1 ga BnowaT MO3bUHMS KPbBOTOK Mpu TE3N
60SHM, 1 CriegoBaTenHo TpsibBa oa ce u3nonsear
C MOBULWEHO BHUMaHue [14].
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342 patients (339 valid) had been randomized
because of an imbalance in endpoints, the
cumulative 12-month mortality and the number
of vascular events differed significantly in favor
of the candesartan cilexetil group. In conclusion,
the authors suggested that candesartan cilexetil
(angiotensin type 1 receptor antagonist) is a safe
therapeutic option when there is need for or no
contraindication against early antihypertensive
therapy in AIS [15].

However, a larger efficacy trial on candesartan
therapy conducted on 2004 in randomly allocated
AIS patients with a similar study design showed
a mean systolic blood pressure reduction of 7
mmHg and mean dyastolic blood pressure of 5
mmHg at day 7 and no improvement in functional
outcome. Favorable outcomes after 6 months,
however, were less likely with candesartan than
with placebo [16].

A few years later, Potter et al. evaluated the
feasibility, safety and effects of two regimens for
lowering blood pressure in patients who have
had a stroke. Patients who had AIS or cerebral
hemorrhage and were hypertensive (systolic blood
pressure over 160 mmHg) were randomized to
receive labetalol, lisinopril or placebo within 36 h
of symptom onset in this double-blind pilot trial
(called CHHIPS). The doses were titrated up if
the target blood pressure was not reached. Of
179 patients, 58 received labetalol, 58 received
lisinopril and the other 63 patients were the
placebo group. There was no evidence of early
neurological deterioration with active treatment,
despite the significantly greater fall in systolic
blood pressure within the first 24 h in this group
compared with placebo. No increase in serious
adverse events was reported with active treatment
but 3-month mortality was halved, so the authors
believe that early lowering of blood pressure with
lisinopril and labetalol after acute stroke seems
to be a promising approach to reduce mortality
and potential disability. However, because of the
small sample size, further evaluation in larger
trials is needed [17].

Taking into account that about 50% of patients
with acute stroke are taking antihypertensive drugs
on hospital admission, Robinson et al. conducted
a multicentre, prospective, randomized, open,
blinded-endpoint trial on 763 patients to determine
the efficacy and safety of continuing or stopping
pre-existing antihypertensive drugs (COSSACS
study) in patients who had recently had a stroke.
In 379 patients antihypertensive therapy was
continued, and in 384 it was stopped. Continuation
of antihypertensive drugs did not reduce 2-week
death or dependence, cardiovascular event rate or
mortality at 6 months. Lower blood pressure levels
in those who continued antihypertensive treatment

Bb3 OCHOBa Ha CbLleCcTByBalMTE B MOMEHTA
OaHHN, BCE OlLE He € SICHO KakbB 6U Tpsi6Basno
Oa 6bae Ham-gobpus KOHTPOS Ha KPbBHOTO Ha-
naraHe npu OVIMW.

Mpe3 2003 r. Schrader n cbTp. ny6nmkyeart
pesyntatnte OT MPOCMEKTUBHO, ABOWHO-CSAMNO,
nnaueb0-KOHTPOAMPaHO, PaHOAOMU3MPAHO, MHO-
roueHTpoBO rnpoyysaHe BbB ¢dasa ll, B KoeTo
yyacTsart 500 nauneHTn. MNpoyuBaHeTo, HapeyeHo
ACCESS (Acute Candesartan Cilexetil Therapy in
Stroke Survivors), nma 3a uen ga oueHu 6e30-
nMacHOCTTa Ha J/IEKOTO MOHMKABAHE Ha KPbBHO-
TO HansgraHe 4ypes3 npunaraHe Ha KaHgecapTaH
LUIEKCETMN MPX HAYarnHOTO JIeYEHNE Ha WHCYINT.
Bbnpeku, ye npoyyBaHETO € CApPSHO Npexaespe-
MEHHO npu 342 paHooMuU3upaHu nauueHtn (339
BanMaMpaHn) nopagu AucbanaHc B KpanHUTe
uenu, otyeteHarta 12-mecevyHa CMbPTHOCT U 6pOST
Ha CbOoOBUTE YCIOXKHEHNS Ca MO-HUCKU B rpynara
C KaHgecapTaH umnekceTun. B 3aknioueHne aBto-
puTe Npeanonarar, Ye KaHgecapTaH LMNEKCETUN
(QHrMOTEH3MH 1 pPeLenTopeH MHXMBUTOP) e 6es-
oracHa TepaneBTU4yHa Bb3MOXXHOCT, KOrato nva
Hy)XOa uin HaMa npOoTMBOMOKasaHus 3a paHHO
aHTUXUNEPTEH3UBHO neveHne cneg OVIMUA [15].

[Mo-ronamo npoy4ysaHe CbC CXOOeH AM3anH OT-
HOCHO edurKacHOCTTa Ha Tepanusata C KaHgecap-
TaH, nposefeHo npe3 2004 r. npu crnyyYanHo nog-
6paHn nauneHtn ¢ OVIMU, nokasea HamansiBaHe
Ha CpenHOTO CUCTONHO HansdraHe CbC 7 mmHg u
CpenHOTO AMacTonNHO — ¢ 5 mmHg Ha cegmus OeH,
HO nunca Ha QyHKUMOHANHO nopo6peHuve. bnaro-
NpUSATEH pe3ynTar B Kpas Ha 6-9-meceL e No-Masiko
BEPOSATEH MPU NaUMEHTUTE, IEKyBaHN C KaHaecap-
TaH, B CpaBHEHME C Te3n Ha nnaueeéo [16].

Hskonko rogmHy no-kbCHO Potter n cbTp. oue-
HABaT MPUIOXKMMOCTTa, 6e3onacHocTTa 1 edek-
TUBHOCTTAa Ha [BE CXeMu 3a MOHWKaBaHe Ha
KPbBHOTO HansiraHe npu naunmeHTu, MPeXMBenm
nHeynt. MNauventute ¢ OUMW v mMO3bueH Kpb-
BOM3NMB U XUMEPTOHMS (CUCTOMHO HansraHe Hap
160 mmHg) ca paHooMu3mpaHu B ABOWHO-CASAMO
nunotHo npoyusaHe (CHHIPS) n ca nekysaHu c
na6eTanosn, NMM3NHONPUN UK Nnaueéo B pamkute
Ha 36 yaca cnep nosieata Ha cumnrTomuTte. Josute
ca TUTPMPaHN ako >KETaHOTO KPbBHO HansraHe He
e nocturHaro. OT 179 naumeHTn, 58 ca nonyyasanu
naéetanon, 58 — nu3uHOMpWn, a octaHanute 63 —
nnaue6o. Mpu aKTMBHO NeKyBaHWUTE HAMA JaHHM 3a
pPaHHO HEBPOSOMMYHO BIIOLIABAHE, BbINPEKM 3HAUN-
TEMHO MO-TONSIMOTO CrafjaHe Ha CUCTOSTHOTO KPbB-
HO HangraHe npes MbpBuUTE 24 yaca, B CpaBHEHUE
C rpynata Ha nnaue6o. He ce cbobliaBa 3a yBe-
NMYaBaHe Ha CEepUO3HUTE HEXENaHn peaxkumn B
rpynara Ha akTMBHO JIeUYeHne, HO CMbPTHOCTTA Ha
3-9 Mecel, € 6una HamasieHa HanonosuHa. ABTopu-
TE CMATAT, Y& PaHHOTO MOHWKABAHE Ha KPbBHOTO
HansraHe C NMM3VHOMNPWN U fabeTanon cnen ocTbp
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after acute mild stroke were not associated with an
increase in adverse events. These neutral results
might be because COSSACS was underpowered
owing to early termination of the trial, and support
the continuation of ongoing research trials [18].
Anderson and other INTERACT2 investigators
randomly assigned 2839 patients who had had
a spontaneous intracerebral hemorrhage within
the previous 6 h and elevated systolic blood
pressure to receive intensive treatment to lower
their blood pressure (with a target systolic
level of <140 mmHg within 1 h) or guideline-
recommended treatment (with a target systolic
level of <180 mmHg) with the use of agents of
the physician’s choosing. The primary outcome
was death or major disability, which was defined
as a score of 3 to 6 on the modified Rankin scale
(in which a score of 0 indicates no symptoms,
a score of 5 indicates severe disability and a
score of 6 indicates death) at 90 days. A pre-
specified ordinal analysis of the modified Rankin
score was also performed. The rate of serious
adverse events was compared between the two
groups. Among the 2794 participants for whom
the primary outcome could be determined, 719
of 1382 participants (52%) receiving intensive
treatment, compared with 785 of 1412 (55.6%)
receiving guideline-recommended treatment, had
a primary outcome event. The ordinal analysis
showed significantly lower modified Rankin
scores with intensive treatment. Mortality was
11.9% in the group receiving intensive treatment
and 12.0% in the group receiving guideline-
recommended treatment. Non-fatal serious
adverse events occurred in 23.3% and 23.6%
respectively of the patients in the two groups.
So, in patients with intracerebral hemorrhage,
intensive lowering of blood pressure did not
result in a significant reduction in the rate of the
primary outcome of death or severe disability.
An ordinal analysis of modified Rankin scores
indicated improved functional outcomes with
intensive lowering of blood pressure [19]. New
guidelines of the American Heart Association/
American Stroke Association (AHA/ASA) on blood
pressure management in acute stroke patients
were issued in 2013, with only minor changes from
the previous ones. Revised recommendations are
given in Table 1 [20].

The optimal time after the onset of AIS to
restart or start a long-term antihypertensive
therapy has not been established. It may depend
on various patient and stroke characteristics.
Nonetheless, it is reasonable to initiate a long-
term antihypertensive therapy after the initial 24 h
from stroke onset in most patients [20].

Despite the many ftrials referred to, the
management of high blood pressure in AIS still

VHCYNT n3rnexga obellasall, Noaxon 3a Hamans-
BaHe Ha CMbpPTHOCTTA M MOTeHumManHara UHBanua-
HOCT. Bbrnpeku TOBa, nopagu Mankus pasmep Ha
n3Bagkara, € HeobxodvmMa OOMbiHWUTENHA OLEHKa
B Mo-ronemu npoy4ysaHus [17].

Kato ce uma npensug, ye okono 50% ot na-
LUMEHTUTE C OCTbp MWHCYNT MpremMaT aHTuxurnep-
TEH3VIBHU MeaukaMeHTV npeau xocnuranusaums-
Ta, Robinson u cbTp. nposexaar MynTULEHTPOBO,
NPOCMNEKTMBHO, PaHOOMU3MPaHO, OTBOPEHO, CNs-
Nno No KparHu Lenu npoyysaHe Ha 763 nauneHTy,
HaCKOpO MpeXxuBenu WHCYAT, 3a onpejensHe Ha
edukKacHocTTa 1 6e30MacHOCTTa OT NpoabiKasa-
He unn cnupaHe Ha npeaBapuTenHoO npuemaHu
aHTMXnnepTeH3nBHu nekapctea (COSSACS). Mpu
379 naumeHTn aHTUXMnepTeH3mBHaTa Tepanusa e
6una npogb/mkeHa, a npu 384 — cnpsHa. [lpo-
Ob/DKaBaHETO Ha aHTUXUMNEPTEH3VBHUTE fekap-
CTBa He e Hamanuno 2-cegMuyHata CMbPTHOCT,
yecToTarta Ha CbpAeyYHO-CbOOBUTE UHUMOEHTU WX
CMbpPTHOCTTa 00 6-9 mecel. [10-HUCKOTO KPbBHO
HanaraHe npu nauneHTn, MNPOObIDKUIN aHTUXK-
nepteH3nBHata Tepanusa cnen nek OVIMU He e
CBbP3aHO C yBenuyaBaHe Ha BGposi Ha HexXXenaHu
YCINOXXHEHWSA. Te3n HeyTpanHu pe3yntaTi MOXXe 6u
ce gbmkatr Ha ¢akta, ye COSSACS e npekpa-
TEH MPEeacpoYHO, N MOAKPENsAT HEO6XOAUMOCTTa
OT Npogb/KaBaHe Ha TeKyLMTe HayyHW npoyuysa-
Husa [18]. Anderson 1 yyacTHUUMTE B MPOYy4YBAHETO
INTERACT2 BknouBaT Ha ciyyaeH npuHumn 2839
naumMeHT CbC CMOHTAHEH BbTPEMO3bYeH KpPbBO-
n3nue (B MbpBUTE 6 Yaca) 1 NOBULLEHO CUCTOJSTHO
KPbBHO HansraHe. [auneHTute ca nonyyvunu wnmv
WHTEH3VBHO fleyeHre 3a NoHWKaBaHe Ha KPbBHO-
TO HansraHe o HuBa <140 mmHg B pamkute Ha
1 vac, unn feyeHve No CbLIEeCTByBaALLUTE CTaH-
Japtu (C uenesm CUCTONHU HuBa <180 mmHg) u
N3non3BaHe Ha MedVKaMeHTU no n36op Ha neka-
ps. MbpBUYHMAT n3xop Ao 90-9 OeH € 6Un CMbPT
UM 3HAUUTENHO yBpexxkaaHe (oT 3 oo 6 criopen
moambuumpaHata ckana Ha Rankin, B kosito pe-
3yntat 0 nokassa nunca Ha CUMMTOMU, 5 - TexkKa
WHBaNMOHOCT, a 6 — cmbpT). lNMpoBedeH € u npe-
cneunduueH pefeH aHanu3 Ha moamduumpaHata
ckana Ha Rankin. YectoTtarta Ha cepuosHuTe yc-
NOXXHEHNA e cpaBHeHa Mexay ABeTe rpynu — 52%
npy npuemalLmMTe NHTEH3NBHO neyeHne un 55.6%
npu Tesu, noslyyasalyy npenopbyaHo No craHgap-
TV NneyeHve. PeqHuAT aHann3 nokassa 3HauuTen-
HO no-manko Toukn no Rankin npu nauneHTUTe
Ha WHTEH3MBHO neuyeHme. CmbpTHOCTTA € 11.9%
B rpynarta, nonyyaBana WHTEH3VWBHO feyeHue u
12.0% B rpynara, nosyuyasana MpenopbyaHo Mo
cTaHpapT nedveHue. HedatanHn ceprosHn yCrnox-
HEHUs ce perncTpupar CboTBETHO MNpu 23.3% 1
23.6% oOT naumeHTUTE B ABeTe rpynu. MNMpn naunex-
TUTE C BbTPEMO3bUYEH KPbBOU3NB UHTEH3UBHOTO
NOHMWKaBaHe Ha KPbBHOTO HanaraHe He e [JoBe-
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Table 1.

Revised recommendations of the AHA/ASA on blood pressure management in acute stroke

Recommendations

Classes and Levels of Evidence

In patients with markedly elevated blood pressure who do not receive
fibrinolysis, a reasonable goal is to lower blood pressure by 15% during
the first 24 hours after onset of stroke. The level of blood pressure that
would mandate such treatment is not known, but consensus exists that
medications should be withheld unless the systolic blood pressure is >220
mmHg or the diastolic blood pressure is >120 mmHg

Class [; Level of Evidence C

Initiation of antihypertensive therapy within 24 hours of stroke is relatively
safe. Restarting antihypertensive medications is reasonable after the first 24
hours for patients who have pre-existing hypertension and are neurologically
stable unless a specific contraindication to restarting treatment is known

Class lla; Level of Evidence B

No data are available to guide selection of medications for the lowering of
blood pressure in the setting of acute ischaemic stroke

Class lla; Level of Evidence C

The management of arterial hypertension in patients not undergoing
reperfusion strategies remains challenging. Data to guide recommendations
for treatment are inconclusive or conflicting. Many patients have
spontaneous declines in blood pressure during the first 24 hours after
stroke onset. Until more definitive data are available, the benefit of treating
arterial hypertension in the setting of acute ischaemic stroke is not well
established. Patients who have malignant hypertension or other medical
indications for aggressive treatment of blood pressure should be treated
accordingly

Class llb; Level of Evidence C

remains unclear. The results of an international
multicentre prospective randomized single-blind
blinded-endpoint parallel-group partial-factorial
controlled trial of transdermal glyceryl trinitrate
(a nitric oxide donor, given for 7 days) versus
no glyceryl trinitrate and of continuing versus

N0 0O 3HAYMTESNIHO HamasleHWe Ha JectoTata Ha
neTaneH M3Xo[ WM Texxka uHBanupoHocT. PepeH
aHanM3 Ha pesynratnte oT MoandbuLvpaHaTa cka-
na Ha Rankin nokassa nopobpeH ¢GyHKUMOHaneH
N3XO[ Cnep MHTEH3VBHO MOHWKAaBaHE Ha KPbBHO-
To Hanarane [19]. lMpe3 2013 r. ca nNy6AMKyBaHW

stopping (temporarily for 7 days) pre-stroke

HOBW Mpenopbku Ha American Heart Association/

Ta6nuua 1. Peusmpanu npenopbku Ha AHA/ASK 3a KOHTPOM Ha KPbBHOTO HassraHe npu oCTbp MHCYNAT

Mpenopbku

KnacoBe n HNBa Ha gokKasaTtesicTBa

Mpy naunMeHTn cbC 3HAUUTENHO MOBULLEHO KPbBHO HansdraHe, 6e3 npu-
noxeHa ¢n6pPMHONM3a, pa3ymMHa Len e KPbBHOTO HansiraHe ga ce no-
HWKN ¢ 15% npe3 nmbpBuUTE 24 yaca cnep HavanoTo Ha uHcynrta. He e
YTOUYHEHO MpY KaKBO HMBO Ha KPbBHO HansraHe Tps6Ba ga ce 3arnoyHe
TakoBa JleYeHne, HO CblLECTBYBa KOHCEHCYC, Y€ NiekapcTBarta Tpsib6Ba
Ja ce cnpart, OCBEH akO CUCTOMIHOTO KPbBHO HansdraHe He e >220
mmHg unu gunactonHoto - >120 mmHg.

Knac |; HuBo Ha pokasatenctea C

3anouBaHe Ha aHTUXWMNEPTEH3MBHa Tepanus npes3 MbpBuTe 24 4. Ha
MHCYNTa € CpaBHUTENHO 6e3omacHo. PecTtapTMpaHeTo Ha aHTuxunep-
TEH3VBHUTE MEeOMKaMEHTU € pa3yMHO cref MbpBuTe 24 uU. 32 nauueHTu,
KOUTO MMaT npefLecTsalla X1MnepToHust 1 ca HEBPOJIOTMYHO CTabUIIHU,
OCBEH aKO He e U3BECTHO KOHKPETHO MPOTKBOMNOKa3aHne 3a NoBTOPHO-
TO 3amnoyBaHe Ha NleYeHneTo.

Knac lla; HuBo Ha pgokasartenctsa B

Hsma paHHW, KOUTO Aa pbKOBOAAT M360pa Ha MeavKaMeHTU 3a Mo-
HIKaBaHe Ha KPbBHOTO HansraHe B YCMOBMATA HA OCTbP WUCXeMuueH
WHCYIT.

Knac lla; HuBo Ha poka3zatencTtesa C

KOHTpOJ‘IbT Ha apTepuanHata XuneptoHua npun naudueHTn, KOUTo He
nognexxar Ha penepdysroHHO NeYeHne, ocTaBa MPEAU3BMKATENCTBO.
[aHHNTE OTHOCHO MpPEenopbKUTE 3a JleueHne ca Hey6eauTenHu uam
npotmeopeunsu. MHOro OT nauMeHTUTE UMAaT CMOHTAaHHO ChnajaHe Ha
KPbBHOTO HansraHe npes nbpeBuTe 24 Y. Crieq HayanoTo Ha uHeynTa. [o
noslyyaBaHe Ha Mo-TOYHW AaHHW, non3ata OT JIeYeHNETO Ha apTepuan-
HaTa XUNepTOHUS B YCNOBMUSITA Ha OCTbP MCXEMUYEH UHCYNT ocTaBa He
[o6pe ycTaHoBeHa. [laumeHTn, KoUTo NMaT 3110KayYecTBEHA XMNEPTOHNS
UM ApYrn MeOMUUHCKIN NokKas3aHnsa 3a arpeCUBHO NIEYEHME HA KPbBHOTO
HansdraHe, Tpsa6ea Aa 6baaT CbOTBETHO JNIEKYBaHMU.

Knac llb; HuBo Ha pokazatencTtea C
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antihypertensive drugs if relevant, in patients
with AIS and high systolic blood pressure
(140-220mmHg), are about to be issued by Bath
and his collaborators in the ENOS (Efficacy of
Nitric Oxide in Stroke) study. The data from the
trial will improve the precision of estimating the
results (efficacy and safety) from completed trials
of blood pressure management in acute stroke
and provide the first large-scale randomized
evidence on transdermal glyceryl trinitrate and
on continuing (versus stopping) pre-stroke
antihypertensive medications in AIS [21].

Regardless of whether it is the acute phase
or sometime after stroke onset, considering
antinypertensive  therapy, an individualized
approach is probably the best.

Hyperglycemia

Hyperglycemia is common during AIS. Several
studies have shown that admission blood glucose
is elevated in over 40% of patients with AIS,
most commonly among patients with a history
of diabetes mellitus [22]. Recent observational
studies have found that admission and in-hospital
hyperglycemia have worse clinical outcomes than
admission and in-hospital normoglycemia [23].
Also, several studies have found an association
between AIS hyperglycemia and worse outcomes
defined by magnetic resonance imaging infarct
volume [24]. Although multiple observational
studies consistently found this association, on the
basis of such studies it cannot be determined
whether this is a cause and effect relationship
[20]. Similar to the high blood pressure, there are
several detrimental effects of hyperglycemia, such
as tissue acidosis, increased blood-brain barrier
permeability, decreased vascular reactivity, and
risk of hemorrhagic transformation, which are most
probably pathophysiological substrates of poor
outcome in stroke patients with hyperglycemia. First
studies considering the effect of hyperglycemia
on stroke outcome have been conducted on
animal models [25]; there are many studies and
much evidence that acute hyperglycemia predicts
increased risk of in-hospital mortality and poor
functional recovery after AIS in non-diabetic
stroke survivors. This conclusion has been made
by Capes and his colleagues, after a literature
review of 32 studies [23, 26]. However, currently
there is no clinical evidence that targeting the
blood glucose to a particular level during AIS will
improve outcomes. The main risk from aggressive
hyperglycemia  correction is the possible
hypoglycemia. Avoidance of hypoglycemia requires
frequent glucose monitoring; in many hospitals
this necessitates admission to an intensive
care unit, which may otherwise not be needed

American Stroke Association (AHA/ASA) 3a KOH-
TPON Ha KPbBHOTO HansraHe npv NauMeHTu ¢ Oc-
Tbp WHCYNT, KOUTO Ca C MVWHUMANHU MPOMEHM B
CpaBHeHVe C npepxopgHuTte. PeBusupaHute npe-
MopbKu ca npeacTtaBeHn B Tabnvua 1 [20].

OnTmanHoTO Bpeme 3a 3anoyBaHe unu npo-
Ob/hDKaBaHe Ha ObNrocpoyHa aHTUXMNEePTEH3NBHA
Tepanus cned Hayanoto Ha OVIMW He e ycta-
HOBEHO. TO 3aBUCK OT Pa3NUYHUTE MaALMEHTU U
XapakTepucTukmMTe Ha mHCynTa. HesaBucumo oOT
TOBa, NPU NMOBEYETO MauMEHTU € pa3yMHO Aa ce
3arnoyHe [ObArocpoyHa aHTUXWUMEPTEH3MBHA Te-
panva crep nmbpBuTe 24 yaca OT HayanoTo Ha
uHcynta [20].

Bbnpekn MHOXECTBOTO HACOYEHW MpoyuyBa-
HUS,, HAUMHBT 3a KOHTPOS Ha BUCOKOTO KPbBHO
Hanarade npu OVIMIW octaBa HegoCTaTbyHO YyTOuY-
HeH. Pesynratnte oT mMeXaoyHapoOHO MHOMOLEH-
TPOBO, MPOCMNEKTMBHO, PaHOZOMWU3UPaHo, Crsno,
CbC 3acrieneHn KpamHu uenun, 4yacTuyHo-pakTop-
HO, KOHTPONUPAaHO MpPOy4YBaHE 3a mpunaraHe Ha
TpaHcOepManeH HUTPOrNUUEPUH (M3TOYHUK Ha
a30TeH OKCuA, JAaBaH B MPOObIDKEHME Ha 7 OHK)
npwv napanenHy rpynu, B CpaBHEHVE C Henpwna-
raHeTo My, 1 Ha NPoAb/HKaBaHe CpeLly CrnupaHe
(BpeMeHHO 3a 7 gHW) Ha NpedwecTBala aHTUXu-
nepTeH3nBHa Tepanusl (ako € Heo6xoanmo), npu
naumeHT ¢ OVIMWA n BUCOKO CUCTOMHO HansraHe
(140-220 mmHg), we 6bpart nNy6aMKyBaHU CKOPO
oT Bath n HeroBuTe cbTpyaHMUM B NpOy4YBaHETO
ENOS (Efficacy of Nitric Oxide in Stroke). JaHHu-
T€ OT MPOY4YBAHETO e NOJ06PAT TOUHOCTTA NpU
oueHsiBaHe Ha pesyntatute (edprkacHOCT n 6es-
OMacHOCT) OT Beuye 3aBbpLUEHN MpOoyyBaHWs 3a
KOHTPOJST Ha KPbBHOTO HansraHe mnpuy OCTbp WH-
CyNlT M e OCUrypaT MbpBOTO LUMPOKOMALLAGHO
pPaHOOMU3MPAaHO [0Kas3aTesicTBO 3a JieyeHne C
TpaHcaepManeH HUTPOMMMLEPUH 1 3a Npoabika-
BaHe/CnupaHe Ha Be4ye 3anouyHara aHTuxunep-
TeH3uBHa Tepanua npu OVIMU [21].

HesaBucynmo OT TOBa, 4anu NHCYNTLT € B OC-
Tpa dasa unm e u3MMHano BpPeME OT HauyanoTo
My, VHOVBVAYaANM3UPaHUAT MOOXOA 3a aHTUXW-
NEepPTEH3NBHO NIEUYEHNE € MOXE 6U Han-Ao6puNT.

Xuneprankemuns

Mo Bpeme Ha OVIMW uecto ce Ha6nogaBa
Xvneprankemunsi. HAKonNko npoyysaHusi Nokasear,
ye MbpPBOHAYANIHUTE HMBA Ha [MIOKO3a B KPbB-
Ta ca nosuweHn npu Hag 40% OT naumeHTuTe
¢ OVIMW, Ham-yecTO Npu TE3N C aHamHe3a 3a
3axapeH guabet [22]. Ha6niopatenHu npoyysa-
HUS B NOCMedHNTE FOAMHU coyart, Ye naumeHTmTe
C XUNEPrIUKeMUs NMpu NPUEMAHETO N MO Bpeme
Ha xocnuiTanu3aumata, ca C MO-NOW KIVHWYEH
MU3XO4 B CpaBHEHME C Te3n C HOPMOIMUKEeMUS
[23]. Opyru npoyusBaHuss ca HamMepwunu Bpb3ka
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[20]. Multiple studies have found an association
between AIS hyperglycemia and worse outcomes
defined by magnetic resonance imaging infarct
volume [27, 28]. One elegant study, in which 63
acute stroke patients were prospectively evaluated
with serial diffusion-weighted and perfusion-
weighted magnetic resonance imaging and acute
blood glucose measurements, showed that acute
hyperglycemia increases brain lactate production
and facilitates conversion of hypoperfused at-risk
tissue into infarction, which may adversely affect
stroke outcome [27].

Based on the above-mentioned data the
question is the following: High blood glucose
in acute stroke: to act or not to act? Mesotten
and Van den Berghe found that intensive insulin
therapy in critically ill patients reduced mortality
by more than 40% [29]; in 2004 Bruno et al.
confirmed that good glycemic control during
acute cerebral infarction in patients with diabetes
mellitus type 2 was feasible and appeared to be
relatively safe [30]. On the other hand, in a large,
international, randomized ftrial (the NICE-SUGAR
study), investigators found that intensive glucose
control increased mortality among adult patients
in the intensive care unit [31].

Only one large randomized efficacy trial of
hyperglycemia treatment in acute stroke has
been reported so far. In the Glucose Insulin
Stroke Trial — UK (GIST-UK), 933 patients with
AIS within 24 h of symptom onset, not previously
treated with insulin, were randomized to unblinded
intravenous treatment with insulin, potassium
and glucose versus placebo - saline. Protocol
treatment continued for 24 h. Although the results
of this trial were neutral, the design was such that
key questions remain unanswered. First, the trial
was stopped early; 2355 subjects were originally
planned and it was thus underpowered to detect
a possible treatment effect. Second, the mean
glucose level in the insulin-treated group was
only 10 mg/dL lower than in the saline control
group, and the control group was only with mild
hyperglycemia (=122 mg/dL between hours 8 and
24). This was probably because of the inclusion
of predominantly non-diabetic patients (84%).
Third, the median time to initiation of protocol
treatment was 13 h. Although the optimal time to
correct hyperglycemia during AIS has not been
established, earlier treatment may have been
therapeutic [32].

Bruno et al. tested the feasibility and tolerability
of aggressive hyperglycemia correction with
intravenous insulin compared with usual care
during AIS in a study called THIS (Treatment of
Hyperglycemia in Ischemic Stroke). This was a
randomized, multicentre, blinded pilot trial for
patients with cerebral infarction within 12 h after

mexgy xuneprivkemusta npu OUMW un no-no-
LINS N3x0p[, CNOpeq rofemMuHarta Ha nHdapkrHara
30Ha, onpegefnieHa 4ypes3 MarHUTHO-pPEe30HaHCHa
Tomorpadua (MPT) [24]. Bbnpekn, 4e HSAKOMKO
nocnegoBaTenHy  HabnogarenHu  NpoyyBaHuUs
HamupaTt TakaBa Bpb3ka, Bb3 OCHOBa TE3U W3-
crnegBaHusl HE MOXKE fa ce onpemenv ganu tasu
Bpb3ka € npuunHHo-cneacteeHa [20]. Nogo6HO
Ha BMCOKOTO KPbBHO HansraHe, Xuneprivkemu-
AaTa MMa pasnuuHu BpeoHu edekTn — TbKaHHa
aumaosa, noBuleHa MPOMYCKIMBOCT Ha KPbBHO-
MO3byHaTa 6apuepa, HamaneHa CbaoBa peak-
TMBHOCT M PUCK OT XemoparmyHa TpaHchopma-
LuMsi, KOUTO BEPOSITHO ca Natodu3nonornyHuTe
NPUYMHU 3a HEGNAronpusATEH U3X04 NMpY NauneH-
TN C MO3bUEH VMHCYNT 1 xuneprivkemus. MMbpsu-
Te n3cnegBaHusl, [OKasBaluM Bb3OEenNCTBMETO Ha
XUMEeprivkemmaTa BbpXy m3xoga OT MHCynTa ca
NPOBEOEHN BbPXY XMBOTUHCKM mopenun [25]. Cb-
LecTByBaT MHOMO MpOy4YBaHMa 1 OOKa3aTencrsa,
ye ocTpaTta Xunepriavkemms npu HegmaéeTuum ¢
OVMW Boan OO MOBULIEH PUCK OT paHHa CMbPT
NN He3aaoBONMUTENHO GYHKLUMOHAHO Bb3CTaHO-
BaABaHe. [Jo ToBa 3aknoueHne pocturar Capes u
HEeroBu Komnern cnep nutepaTtypeH 063op Ha 32
npoyusaHus [23, 26]. Bonpekn TOBa, B MOMEHTa
He CblUEeCTBYBaT K/VHMYHM [OKas3aTtencrsa, ue
noaobp)KaHeToO Ha KpbBHaTa 3axap B onpege-
neHn rpaHuum no Bpeme Ha OUMMW nopo6psia
naxopa. OCHOBHUAT PUCK MpW arpecrBHa Kope-
KUMS Ha XUMEprinkemmaTa € Bb3MOXKHaTa XMUMo-
rMkemus. 3a fga ce U3GEerHe Xumnornmkemus, ce
N3NCKBa 4YECTO MpOCMedsBaHe Ha KpbBHaTa 3a-
xap. B MHOro 6onHuuM TOBa Hanara npuemaHe B
WHTEH3MBHO OTOENEHne, KOETO B MPOTUBEH Chy-
yam Moxxe ga He e Heobxoaumo [20]. MHOXecTBO
Npoy4YBaHNs yCTAHOBSBAT Bpb3ka MEexdy Xurnep-
ravkemuaTa npu OVIMW un no-nowwute pesynra-
T OTHOCHO ronemMmuHata Ha UHQapkKTHaTa 30Ha,
yctaHoBeHa upe3 MPT [27, 28]. EqHO eneraHTHO
npoy4ysaHe, B KOETO 63 naumeHT C OCTbP UHCYNT
ca MNpOCMEeKTNBHO M3CnedBaHn C A4peHo-MarHu-
TEH pe3oHaHC C nporpama 3a gudysns n nep-
dy3us Ha Mo3byHaTa TbKaH U MOMEHTHO U3Mep-
BaHe Ha KpbBHaTa 3axap Mokasea, ye ocTpara
XUMEPrivkeMmns yBenuyasa MNpon3BOACTBOTO Ha
nakTat B MO3bKa U ynecHsiBa MpeBpPbLUAHETO Ha
xnnonepdysunpaHaTa TbkaH B UHbAPKTHA, KOETO
MOXKE [Oa MOoBnMsie HeGnaronpuaTHO Ha m3xoga
Ha uHcynTa [27].

Bb3 oCHOBa Ha MOCOYEHWUTE MO-TOPE AaHHU,
Bb3HMKBA CrnepHusT Bbnpoc: [Ja ce genctsa wniu
HE MpU HalMuMe Ha BUCOKA KpbBHA 3axap Mpu
nauneHtTn ¢ octbp mHcynt? Mesotten 1 Van den
Berghe yctaHoBsiBaT, Ye UHTEH3MBHOTO WHCYVHO-
BO JIeUEHVe Mpu KPUTUYHO GOMHW MauMeHT Hama-
fsBa CMbPTHOCTTa C noseye oT 40% [29], a npe3
2004 r. bpyHO 1 cbaBT. NOTBbPXKAABAT, Ye JO6PUSAT
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onset and baseline glucose value over 150 mg/
dL. The intravenous aggressive insulin protocol
corrected hyperglycemia during AIS significantly
better than usual care (subcutaneous insulin)
without major adverse events [33]. This pilot
study was a great introduction for a randomized,
blinded, multicentre, phase Il trial, called the
SHINE trial, of approximately 1400 hyperglycemic
patients who received either standard sliding scale
subcutaneous insulin or continuous intravenous
insulin for up to 72h, starting within 12h of stroke
symptom onset. This trial will provide important
novel information about preferred management of
AIS patients with hyperglycemia. It will determine
the potential benefits and risks of intensive
glucose control during acute stroke [34].

In 2009, GRASP investigators (Glucose
Regulation in Acute Stroke Patients trial) conducted
a pilot prospective, randomized, multicentre, three-
arm trial on 73 subjects (1, tight control, target
70-110 mg/dL; 2, lose control, target 70-200 mg/
dL; 3, control usual care, 70-300 mg/dL) to assess
the feasibility and safety of two insulin infusion
protocols in patients with AlS. They found that this
therapy is safe with only one symptomatic patient
with hypoglycemia in the loose control group and
zero in the tight control group. In conclusion they
stated that insulin infusion for patients with AIS
was feasible and safe [35].

In AIS many questions still remain open: What
level of blood glucose is best for intervention?
When to act? What is the optimal administration
method of insulin? Will identification of the
penumbra with computed tomography and
magnetic resonance imaging help in selecting
appropriate patients? How long should the insulin
infusion last? These and many other questions
require answers that are yet to be found.

The European Stroke Organization (ESO)
guidelines for management of ischemic stroke
and transient ischemic attack recommend the
following [36]:

— Serum glucose level monitoring;

— Treatment of serum glucose levels over 180
mg/dL (over 10 mmol/L) with insulin titration;

— Severe hypoglycemia (below 50 mg/dL,
2.8 mmol/L) should be treated with intravenous
dextrose or infusion of 10%-20% glucose [36].

AHA/ASA guidelines for the early management
of blood glucose level in patients with AIS from
2013 are as follows:

- Hypoglycemia (blood glucose <60 mg/
dL) should be treated in patients with AIS (Class
I; Level of Evidence C). The goal is to achieve
normoglycemia.

— Evidence indicates that persistent in-
hospital hyperglycemia during the first 24 h after
stroke is associated with worse outcomes than

rMVKEMUYEH KOHTPOS MO BPEME Ha OCTbpP MO3byeH
VHGAPKT NMpU NaumMeHT! CbC 3axapeH anabeT Tun
2 e OCbLECTBUM N OTHOCUTENHO 6e3omnaceH [30].
OT gpyra cTpaHa, B €OHO FofsiMO MEXOyHapOQHO,
paHpomusnparo npoyusaHe (NICE-SUGAR) nscne-
[oBartenuTe yCTaHOBABAT, Y€ NHTEH3VBHUS KOHTPOS
Ha rnioko3aTta nosuaBa CMbPTHOCTTa Cpef Bb3-
pacTHUTE MauneHTn B MHTEH3UBHO otaeneHue [31].

[Jo momeHTa cblliecTByBaT pesynTtatu camo
OT eHO rofsmMo, paHaoMU3UPaHO NpoyyBaHe OT-
HOCHO edurKacHOCTTa Ha JfleYeHNeTo Ha Xxunep-
rmuKkemMuaTa npu OocTbp MHCYNT. [lpoyuBaHeTo
Glucose Insulin Stroke Trial — UK (GIST-UK), e
nposegeHo npu 933 nauueHtn ¢ OVIMW, Hene-
KyBaHM npeau ToBa C WHCYMWH, KOUTO Ca paH-
OOMU3MpaHN 3a 3acrerneHo UHTpPaBeHO3HO neve-
HWe C MHCYNWUH, Kanum n rniokosa B MbpeuUTte 24
yaca OT nosieata Ha CUMNTOMUTE B CPaBHEHue C
nnaue6o (pusnonornyeH pasTteop). [poTokonbT
3a JleyeHne e C MPOAb/HKUTENHOCT OO 24 vaca.
Bbnpeku, ye pesyntatute OT ToBa NpoyyBaHe ca
HeyTpanHy, Au3anHbT € TakbB, Ye KIIOYOBUTE Bb-
npocwu ocTaeart 6e3 oTroeop. [MbpBO, NpoyyBaHe-
TO € CMPSHO paHo: MbpPBOHAYANHO Ca niaHupaHu
2355 naumeHTn N CrnmpaHeTo He e [ano Bb3MOXX-
HOCT fa Cce pasKpue eBeHTyanHus edpekT oT ne-
yeHneTo. BTopo, cpeaHoToO HMBO Ha rnioko3saTa B
WHCYNUH-TPpeTupaHara rpyna e camo ¢ 10 mg/dL
Nno-HNCKa, B CPaBHEHWe C KOHTponHarta rpyna Ha
dnsnonornyeH pasTBop, Kato KOHTponHata rpy-
na e camo C neka xunepravkemus (=122 mg/dL
mMexay 8-9 u 24-a yac). ToBa BEPOSATHO Ce Ab/HKM
Ha BKI/IIOYBAHETO MPEQUMHO Ha nauveHTn 6e3 3a-
XapeH onabet (84%). Ha TpeTto MsCTO, CpeaHoTo
BpemMe 3a 3arnoyBaHe Ha NevyeHUeTo Mo NPOTOKOS
e 13 vaca. Bvnpekn, ye onTumanHOTO Bpeme 3a
kopurnpaHe Ha xuneprnnkemuata npu OVIMU He
€ YyCTaHOBEHO, NOo-pPaHHOTO 3anoyBaHe Ha neuve-
HMETO MOXXe Aa € 6uno TepanesTnyHo [32].

B npoyuBaHe, HapeueHo THIS (Treatment of
Hyperglycemia in Ischemic Stroke), Bruno n cb-
aBT. TecTBaTr [MPUNOXEHNETO U MOHOCUMOCTTa
Ha arpecuBHaTa KOpeKuMs Ha Xurneprivkemmsata
upe3 WHTPaBEeHO3HO rMpunaraHe Ha WHCYNUH, B
CpaBHEHME C 06MYanHO NeyeHne Mo Bpeme Ha
OVNMW. ToBa e paHOOMU3NPaHO, MHOIOLEHTPOBO,
3acneneHo MNWIOTHO NpoyyBaHe 3a nauueHTu C
MO3bUeH WHCYNT B MbpBuTe 12 yaca cnepn Hava-
NOTO 1M 6a3oBa CTOMHOCT Ha rnioko3aTa Hag 150
mg/dL. MMpOoTOKONbT 3a arpeCUBHO NHTPABEHO3HO
NeyeHne C UHCYMUH Kopurupa xunepriankemusta
no speme OVIMW 3HauuTenHoO no-gobpe OT 06u-
YaNHOTO feyeHve (MOAKOXXEH WHCYNWH), 6e3 ce-
pPVO3HK CTpaHuuHn peakummn [33]. ToBa NMAOTHO
npoyuyBaHe € JO6pO BbBEAEHWE 3a 3arnoysaHe Ha
paHooMu3npaHo, cnano, MynTuueHTposo, ¢asa lll
npoyuBaHe, HapeueHo SHINE, BkniouBawo OKofo
1400 maumeHTn C XUnepriamkemmns, KoUTo nonyya-
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normoglycemia and thus it is reasonable to treat
hyperglycemia to achieve blood glucose levels in
the range 140-180 mg/dL and to closely monitor
to prevent hypoglycemia in patients with AIS
(Class lla; Level of Evidence C) [20].

Hyperthermia

It is well known that ischemic damage as well
as cerebral infarct size are dependent on body
temperature [37]. In 1996, Reith et al. conducted
a prospective and consecutive study with 390
stroke patients. They showed an association
between body temperature and initial stroke
severity, infarct size, mortality and outcome
[38]. Similarly, Prasad and Krishnan conducted
a meta-analysis involving 2986 patients. This
meta-analysis suggested that fever within the
first 24 h of hospitalization in patients with AIS
is associated with a doubling of the odds of
mortality within 1 month of the onset of stroke
[39]. On the other hand, experimental evidence
and clinical experience showed that hypothermia
protects the brain from damage during ischemia.
There is a growing hope that the prevention of
fever in stroke will improve outcome and that
hypothermia may be a therapeutic option for the
treatment of stroke [40]. Also, a favorable effect
of hypothermia has been recognized in patients
with cardiac arrest. In patients who have been
successfully resuscitated after cardiac arrest
due to ventricular fibrillation, therapeutic mild
hypothermia increased the rate of a favorable
neurological outcome and reduced mortality [41].

Guided by the above-mentioned facts, Kasner
et al. conducted a randomized, controlled clinical
trial at two university hospitals. They found that
early administration of acetaminophen (3900
mg/day) to afebrile patients with acute stroke
may result in a small reduction in core body
temperature. Acetaminophen may also modestly
promote hypothermia (below 36.5 °C) or prevent
hyperthermia (over 37.5 °C) [42]. Similar results
came from Dippel et al. who treated 75 acute
stroke patients with a daily dose of 6000 mg
acetaminophen. This treatment may result in a
small, but potentially beneficial, decrease in body
temperature shortly after ischemic stroke, even
in normothermic and subfebrile patients [43].
Although many experts are guided by consensus
— the lower the better — we should wait for the
results of many randomized clinical trials that
are being conducted at the present time, for
example the EuroHYP-1: European multicentre,
randomized, phase lll clinical trial of therapeutic
hypothermia [44]. At the present time, insufficient
evidence exists to recommend hypothermia
for treatment of patients with acute stroke, but

BaT WM CTaHgapTHa [03a MOAKOXKEH WHCYMVH
UM NPOAb/HKUTENHA WHTPABEHO3Ha WHCYMHOBA
NMHOY3MA 3a CPOK OO0 72 yaca, 3arnoysaniku B Mbp-
BUTE 12 yaca OT nossara Ha CUMNTOMUTE Ha WH-
cynta. ToBa npoy4yBaHe Le OCUrypn HoBa BadkHa
nHOpMAaLMs OTHOCHO MPEeanoyYnTaHOTO JIeUEHNE
Ha naumeHTn ¢ OVIMN n xuneprivkemus. To e
onpegeny NOTEHUManHWTE MON3nM U PUCKOBE OT
WHTEH3VBHNA KOHTPON Ha KpbBHaTa 3axap Mo
BpemMe Ha OCTbp MHCyNT [34].

Mpe3 2009 r. uscneposatenu ot GRASP
(Glucose Regulation in Acute Stroke Patients)
NpoBexJaT MUIOTHO MPOCMEKTUBHO, PaHAOMU3N-
paHO, MHOrOLEHTPOBO MPOyYBaHE C TPU pameHa,
3a OueHKa Ha MpUOXKEHNETO 1 6e30MacHoCTTa
Ha ABa VHCYNMUHOBU MPOTOKOMa Mpu NaunmeHTn C
OVMMW. YuacTteart 73 naumeHTtn (1-8a rpyna — cTpor
koHTpon un uen 70-110 mg/dL, 2-pa rpyna — cnaé
KoHTpon un uen 70-200 mg/dL, 3-ta rpyna — o6uua-
eH KOHTpon u uen 70-300 mg/dL). lNpoyusaHeTO
nokasea, ye npuaoXkeHaTa Tepanus e 6e3onacHa.
OnucaH e camo eavH NMauneHT C XUMOrMMKEMUS B
rpynata CbC €fnab KOHTPON U HUTO edWH B rpyna-
Ta CbC CTPOr KOHTpOs. B 3aknioueHne ce nocou-
Ba, Ye MHCynuHoBaTta WHOY3Ms NpyY MauneHTn C
OVIMWU e Bb3MOXXHa 1 6e3onacHa [35].

MHOro BbMPOCKM OTHOCHO JIEYEHNETO MpwU
OVIMWN Bce owe ocTtaBar HeyTouHeHu. Kakso
HMBO Ha [NIOKO3a B KpbBTa TpsbBa fa Ce KOM-
neHcupa? Kora ga ce genctsa? Kom e ontuman-
HUS MEeTon 3a MPUIIOXKEHME Ha MHCYAMH? Odanm
ornpenensHeTo Ha neHambpara C KOMMIOTbpHA U
MarHUTHO — pe30HaHCHa Tomorpadus Lie nomor-
He Npu n36opa Ha nogxoasawm nauneHtTn? Konko
ObNro TpsSibBa oa NpoAb/hKaea MHCyNMHOBAaTa WH-
by3ua? Te3am n MHOro Opyru BbMpOCU M3NCKBAT
OTroBOpPW, KOUTO MPEACTOAT Aa 6bAaT HaMepeHu.

CraHpapTtbT Ha EBponenckara opraHusauust
no wHcynmm (ESO) 3a neyeHve Ha MCXEMUYEH
WHCYNT 1 TPaH3UTOPHA UCXEMWNYHA aTaka BKJIOY-
Ba [36]:

— MOHUTOPUPAaHE Ha CEepyMHOTO HMBO Ha
rI0KO33a;

— NleYeHne Npu CepyMHN HUBA Ha rmoKo3arta
Hag 180 mg/dL (Hag 10 mmol/l) ¢ nHCynMHOBO
TUTPUPAHE;

— Texxkara xunornukemus (nog 50 mg/dL;
2.8 mmol/l) Tps6bBa na 6bae nekyBaHa C MHTpa-
BEHO3Ha [fekcTpo3a unu uHoysusa Ha 10%—20%
rniokosa [36].

CraHpapTtbT Ha AHA/ASA ot 2013 1. 3a paHeH
KOHTPOJ Ha HMBaTa Ha KpbBHaTa 3axap npu na-
uneHtn ¢ OVIMIW Bknousa:

— xunornukemuaTa npu naumeHtn ¢ OIMU
(roko3a B KpbBTa <60 mg/dL) TpsibBa pa ce
nekysa (knac |; HuBo Ha pgokasatenctsa C). Llen-
Ta e oa ce NnocTUrHe HOPMOTIINKEMUS.

— [oKasaresfictBata couart, Y€ MpOOb/HKMTEN-
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AHA/ASA recommendations are well defined for
treatment of hyperthermia.

It is generally agreed that sources of fever
should be treated and antipyretic medications
should be administered to lower temperature in
febrile patients.

Sources of hyperthermia (temperature >38 °C)
should be identified and treated, and antipyretic
medications should be administered to lower
temperature in hyperthermic patients with stroke
(Class [; Level of Evidence C) [20]. Medications such
as acetaminophen can lower body temperature
modestly, but the effectiveness of treating either
febrile or non-febrile patients to improve neurological
outcomes is not established. Additional research on
the utility of emergency administration of antipyretic
medications is under way.

ESO guidelines from 2008 suggest the
following:

— The presence of pyrexia (temperature over
37.5 °C) should prompt a search for concurrent
infection (Class IV, GCP).

— Treatment of pyrexia with paracetamol and
fanning is recommended (Class lll, Level C).

— Antibiotic prophylaxis is not recommended
in immune competent patients (Class Il, Level B)
[45].

Conclusion

Hypertension: be careful; always be aware of
the deleterious effects of high and low blood
pressure. So, the best is an individualized
approach.

Hyperglycemia: monitoring of serum glucose
level is recommended. Treat serum glucose levels
over 180 mg/dL (over 10 mmol/L) with insulin
titration.

Hyperthermia: one may consider lowering
body temperature as soon as it reaches 37.0 °C,
but soon we shall have the results of large
randomized controlled trials, and new guidelines
will be issued.
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Hata Xxunepriankemns B MbpBUTE 24 vyaca cneq
HayanoToO Ha WHCynTa € CcBbp3aHa C no-nowa
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Xuneprepmua
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patypa B nbpBuUTE 24 yaca OT xocnurtanu3auusara
Ha naumeHTn ¢ OVIMU e cBbp3aHa C yaBoOsiBa-
He Ha kKoeduumeHTa Ha CMbPTHOCT OO0 1 mecel,
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nokassar, ye xunotepmusita npeanassa MO3bka
OT yBpeXaaHe no Bpeme Ha mucxemus. Hagexaun-
Te ca, Ye NPemoTBPAaTABAHETO Ha XMNepTepmMus
NPV MHCYNT We nogobpu KpamHuTe pes3yntatn 1
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HUAT ePEeKT Ha XMNOTEPMUSATA € YCTAHOBEH U Mpu
naumMeHT CbC CbpaeyeH apect. lNMpy naumeHTw,
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M3X04 U Hamansiesa cMbpTHOCTTA [41].

BooeHn ot ropecrniomeHatute dakTtu, Kasner
M CbaBT. MpOBEXOaT PaHOOMWU3UPAHO, KOHTPO-
NIMPaHO KNMHWYHO W3NUTBAHE B [OBE YHMBEPCU-
TETCKM 6ONHMUM. Te ycTaHOBsBaT, Y€ PaHHOTO
npunaraHe Ha auetamuHodeH (3900 mr/gH) Ha
abebpusiHi NaLMeHTn C OCTbP MO3bYEH UHCYNT
MOXXe [a JoBede OO NeKO MOHWKEHME Ha Tenec-
Hata Temnepartypa. AueTaMUHOPEHBT MOXE Ja
npeousBrka neka xunotepmus (nog 36.5 °C) nnm
ga npepoTBpatn xuneptepmusa (Hag 37.5 °C) [42].
Mopo6Hn pesyntatn cbobwasat Dippel n cbtp.,
KOUTO ca nekyBann 75 nauueHTn ¢ OCTbp UHCYNT
Cc auetamumHodeH B gHeBHa fosa 6000 mr. ToBa
nevyeHne Moxxe ga nosene A0 NeKo, HO MOoTeHuu-
anHoO Mone3Ho HamansBaHe Ha TenecHara TeM-
nepartypa CKOpO Clief, UCXEMWYEH WHCYNT, AOpWv
npu MNauMeHTn C HopmanHa wnu cyedebpunHa
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Me pes3ynaTatuTe OT MHOXECTBO pPaHOOMMU3MpPaHu
KIMHUYHN NPOyYBaHWs, KOUTO Ce MpOBexaaT B
MOMeHTa, Hanpumep EuroHYP-1: EBponencko
MHOrOLIeHTPOBO, paHaomMmusupaHo, dasa Il knu-
HUYHO M3MNUTBAHE Ha TepaneBTUYHa XUMOTEPMUS
[44]. B mOMeHTa He CbluecTByBaT JOCTaTbYHO J0-
KasaTencTea, 3a fa ce npenopbya XunoTepmus-
Ta 3a MleYEHNEe Ha MauMeHTM C OCTbP MO3bYEH
nHcynt, Ho npenopbkute Ha AHA/ASK 3a neue-
HMe Ha XunepTepmns ca goépe aedpuHnpaHu.

O6wonpureTo e, Ye U3TOUYHULUTE Ha BUCOKA
Temnepartypa Tps6Ba ga ce nekysar, a npu ¢e-
OpPUHUTE MauMeHTn TpsiéBa ga ce npunarart aH-
TUNUPETUYHN MEOMKAMEHTU OO MOHWKaBaHe Ha
Temneparypara.

V3TOuHMUMTE Ha xunepTepmMmus (Temnepatypa
>38°C) TpsibBa Aa 6boat unaeHTnduumpaHm n ga
Ce NeKyBaT C aHTUMUPETUYHN MeguKameHTn OO0
CHWKaBaHe Ha Temneparypata Ha GebpusHiTe
nauMeHTn ¢ uHcynt (knac |; HMBO Ha [Ookasa-
Tenctea C) [20]. MeamkameHTn Kato auetamu-
HOpEeH moratr Ja MoHwKaT NeKo Temneparyparta
Ha TANOTO, HO ePEKTUBHOCTTA HA JIEYEHNETO NMpPU
debpunHn nnu HedebpunHM nauueHtTn 3a no-
[O6GpsiBaHE HA HEBPOMIOTMYHUTE CUMMATOMU HE €
JokasaHo. B xon ca gombnHUTENHW Npoy4YBaHus
OTHOCHO Mnonsata OT CMewHO MnpuiaraHe Ha aH-
TUNMUPETUYHN MEANKAMEHTN.

Hacokute Ha ESO ot 2008 r. ca cnepHuTe:

— Mpy HanuuMe Ha nupekcus (Temneparypa
Hag 37.5°C) TpsioBa Oga Ce TbpCU CbMbTCTBALLA
nHpekums (knac IV, pobpa MeaMuMHCKa npaktu-
ka);

— MpenopbYBa Ce NeYeHne Ha nMpekcusTa c
napauetamon n oxnaxxgaHe (knac lll, Hueo C);

— aHTMBMOTNYHA NpoduakTKa He ce npeno-
pbyBa NPV MMYHOHEKOMMPOMETUPAHN MaLUMEHTU
(knac Il, HuBO B) [45].

3aknioueHune

XunepToHusa: 6bAeTe BHMMATENHW; Tps6sa
BMHArM Aa CTe HasiCHO C BpepHuTe edekTn Ha
BMCOKOTO M HUCKOTO KPbBHO HansraHe. BuHaru
Han-po6bp € MHANBMAOYaNN3npaHus Noaxopa.

Xuneprnnkemus: npenopbyBa ce creneHe
Ha cepyMHUTE HMBa Ha rnoko3a. [a ce npunara
WHCYIMHOBO TUTPUPaHEe Mpu HUBA Ha cepymHaTa
rmoko3a Hag 180 mg/dL (Hag 10 mmol/l).

Xuneprepmus: MOXe ga ce O6MUCIN MOHU-
)KaBaHe Ha TefecHata TemnepaTtypa, BegHara
cnep kato 19 gocturHe 37.0°C, HO CKOpO Le 6b-
jat Hanuiue pesynTtat OT rofieMu paHooMu3u-
paHu KOHTPONMpaHu Npoy4YBaHuns, Cropen KOUTo
e 6baaT n3paboTeHN HOBM CTaHOAPTW.

HEBPOCOHOOIMMA 1 MO3bYHA XEMOAVMHAMIIKA, Tom 13, 2017, 6p. 1 33



m.

Mijajlovic et al. HYPER-link treatment in stroke

26.

27.

28.
29.
30.

31.

32.

33.

34.

35.

36.

37.

Douketis J. Review: Stress hyperglycemia after ischemic
stroke indicates a greater risk for death in patients without
diabetes. ACP J Club 136, 2002:114.

Parsons MW, Barber PA, Desmond PM et al. Acute hyperglyce-
mia adversely affects stroke outcome: a magnetic resonance
imaging and spectroscopy study. Ann Neurol 52, 2002:20-28.
Ginsberg MD. Hyperglycemia and stroke outcome: vindica-
tion of the ischemic penumbra. Ann Neurol 52, 2002:5-6.
Mesotten D, Van den Berghe G. Clinical potential of insulin
therapy in critically ill patients. Drugs 63, 2003:625-636.
Bruno A, Saha C, Williams LS, Shankar R. IV insulin during
acute cerebral infarction in diabetic patients. Neurology 62,
2004:1441-1442.

NICE-SUGAR Study Investigators, Finfer S, Chittock DR, Su
SY et al. Intensive versus conventional glucose control in
critically ill patients. N Engl J Med 360, 2009:1283-1297.
Gray CS, Hildreth AJ, Sandercock PA et al.; GIST Trialists
Collaboration. Glucose-potassium-insulin infusions in the man-
agement of post-stroke hyperglycaemia: the UK Glucose Insulin
in Stroke Trial (GIST-UK). Lancet Neurol 6, 2007:397-406.
Bruno A, Kent TA, Coull BM et al. Treatment of hyperglycemia
in ischemic stroke (THIS): a randomized pilot trial. Stroke
39, 2008:384-389.

Bruno A, Durkalski VL, Hall CE et al. The Stroke Hyperglycemia
Insulin Network Effort (SHINE) trial protocol: a randomized,
blinded, efficacy trial of standard vs. intensive hyperglycemia
management in acute stroke. Int J Stroke 9, 2014:246-251.
Johnston KC, Hall CE, Kissela BM, Bleck TP, Conaway MR;
GRASP Investigators. Glucose Regulation in Acute Stroke
Patients (GRASP) trial: a randomized npilot trial. Stroke 40,
2009:3804-3809.

Quinn TJ, Paolucci S, Sunnerhagen KS et al. Evidence-based
stroke rehabilitation: an expanded guidance document from
the European stroke organisation (ESO) guidelines for man-
agement of ischaemic stroke and transient ischaemic attack
2008. J Rehabil Med 41, 2009:99-111.

Meden P, Overgaard K, Pedersen H, Boysen G. The influence
of body temperature on infarct volume and thrombolytic
therapy in a rat embolic stroke model. Brain Res 647,
1994:131-138.

38.

39.

40.
41.

42.

43.

44,

45.

Reith J, Jorgensen HS, Pedersen PM et al. Body tempera-
ture in acute stroke: relation to stroke severity, infarct size,
mortality, and outcome. Lancet 347, 1996:422-425.
Prasad K, Krishnan PR. Fever is associated with doubling of
odds of short-term mortality in ischemic stroke: an updated
meta-analysis. Acta Neurol Scand 122, 2010:404-408.
Olsen TS, Weber UJ, Kammersgaard LP. Therapeutic hypo-
thermia for acute stroke. Lancet Neurol 2, 2003:410-416.
Hypothermia after Cardiac Arrest Study Group. Mild thera-
peutic hypothermia to improve the neurologic outcome after
cardiac arrest. N Engl J Med 346, 2002:549-556.

Kasner SE, Wein T, Piriyawat P et al. Acetaminophen for alter-
ing body temperature in acute stroke: a randomized clinical
trial. Stroke 33, 2002:130-134.

Dippel DW, van Breda EJ, van Gemert HM et al. Effect of
paracetamol (acetaminophen) on body temperature in acute
ischemic stroke: a double-blind, randomized phase Il clinical
trial. Stroke 32, 2001:1607-1612.

Van der Worp HB, Macleod MR, Bath PM et al. EuroHYP1:
European multicenter, randomized, phase Ill clinical trial of
therapeutic hypothermia plus best medical treatment vs.
best medical treatment alone for acute ischemic stroke. Int
J Stroke 9, 2014:642-645.

Ringleb PA, Bousser MG, Ford G et al.; ESO Writing
Committee. Guidelines for management of ischaemic stroke
and transient ischaemic attack 2008. Cerebrovasc Dis 25,
2008:457-507.

Address for correspondence:

Assoc. Prof. Milija Mijajlovic, MD

Neurology Clinic, Clinical Center of Serbia;
School of Medicine University of Belgrade, Serbia
6 “Dr. Subotica” Str.

11000 Belgrade, Serbia

Phone: +381 11 3064265

Fax:  +381 11 2684577

E mail: milijamijajlovic@yahoo.com

34

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 13, 2017, No. 1



REVIEW ARTICLES / HAYYHW OBE30OPV
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Three-dimensional bioprinting is a new method for identical reproduction of biological
tissues and organs by layering living cells. The technological process consists of three
stages: (1) pre-bioprinting includes biopsy of the desired organ or tissue, depiction
by computer (CT) or magnetic resonance imaging (MRI), creation of a virtual model,
selection of cell culture, broths and technology; (2) bioprinting — setting a mixture of
selected cells, broths and bioink in a special printer (Inkjet, Microextrusion or Laser-
assisted), incubation and conversion of the mixture into a tissue with a subsequent
nano-dimensional multi-layer printing of the target CT/MRI image; (3) post-bioprinting
— a process of a biological stabilization of the resulting organ or tissue. The creation
of biomaterials is achieved through different approaches: biomimicry (cultivation
of identical microcellular and extracellular structures), autonomous self-assembly
(through embryonic embedded replication of the corresponding cells, tissues and
organs) and building “mini tissues” by integrating miniature structural and functional
components. Nowadays, the application of the method is mostly experimental (for
testing drugs, analyzing chemical, biological and toxic agents) and clinically limited
in transplantology. It has been shown that a skin, bone, cartilage, and other tissues
and some organs (ear, trachea, heart valves, blood vessels, etc.) can be successfully
bioprinted. Recently the first human embryonic neural stem cells, GABAergic neurons
and spontaneously active neural networks have been also reproduced. However the
full bioprinting of liver and kidney is still incomplete.

Regardless the advantages of 3D-bioprinting (greater resistance of the organ, no
risk of rejection and no need for immunosuppressive therapy), the method is still not
routinely used mainly because of its very high price and the need for highly qualified
multidisciplinary team. In the future, it is expected 3D-bioprintig to be combined with
mini-invasive personalized robotic systems.

MpuHUMNN HA TPUN3MEPHOTO GMONPUHTNPaHE

B MeanumnHarta

LIB. KoneBa', E. TumsaHoBa'?

'KauHuka , QyHKUUOHaAHa guasHocmuka Ha HepBHama cucmema’, BoeHHomeguyuHcka akagemus — Copusi
2MeguuuHcku ¢pakyarmem npu Coguticku YHuBepcumem ,CB. Kaumenm Oxpugceku® — Cogus, bbazapus

Kniouosu gymn:
MeguumHa,
3D 6uonpuHTpaHe

TpUM3MEPHOTO GMOMPUHTAPAHE € HOB MEeToh 3a WAEHTUYHO Bb3MpOou3BeXxkaaHe
Ha GUONOTrMYHN TbKaHM U OpraHy Ype3 HaclosiBaHe Ha XKUBMW KNETKW. TEXHONOrMYHUAT
npouec ce cbCcToM OT Tpu eTana: (1) npe-6uonpuHTMpaHe — BKJOYBa 6uorncus ot
)KenaHus opraH WnM TbkKaH, M306passBaHeTo My ype3 KommoTbpHa (KT) vnan mar-
HUTHOpe3oHaHcHa Tomorpadus (MPT), cb3gaBaHe Ha BupTyaneH Mopen, n3bop Ha
KNeTbyuHa KynTypa, XpaHUTenHW CPeau 1 TexHomnorus; (2) 6uonpuHUTpaHe — nocTass-
He Ha CMeC OT M36paHuNTEe KIETbUHU KYNTypW, XPaHUTENHW CPeau U 6MOMacTUio B
crneuvaneH npuHTep (MacTuieH, NPecoBaYveH, nas3epeH), UHKyGMpaHe 1 NpeBpbLiaHe
Ha cmecTa B TbKaH C MOCNEeABaLlo HaHO-MOCMOMHO MpUHTUPaHe Ha enanus KT/MPT
o6pas; (3) noct-6uonpuTUpaHe — GUONOMMYHO CTabUNM3npaHe Ha MOoSlyYeHnss opraH
unn TbkaH. Cb3gaBaHeTO Ha 6uomatepuany ce MocTura 4vpe3 pasnuMyHu MOOXOAU:
BUOMUMUKPUS (KYNTUBMPAHE Ha MOEHTUYHM MUKPOKNETbYHN U N3BBHKMETbUYHMN CTPYK-
Typy), aBTOHOMHO Bb3MPOM3BOACTBO (Upe3 eMGPUOHANHO KoaupaHa penamkKaums Ha
CbOTBETHUTE KIIETKMW, TbKaHW U OpraHun) 1 n3rpakgaHe Ha "MWHM TbKaHW" 4pe3 UHTer-
pupaHe Ha MUHWATIOPHU CTPYKTYPHU U GYHKLIMOHAMHU KOMMOHEHTW. B AHeWwHo Bpeme,
npunaraHeTo Ha MeToda € Han-Beye ekCrnepuMeHTanHo (3a TeCTBaHe Ha flekapcTea,
aHanMsmpaHe Ha XMMUYHW, GUOMOMMYHN 1 TOKCUYHU areHTn) 1 B TPaHCMIaHToNnorusTa.
CbobLuaBa ce 3a yCnewHo 6MoNpUHTUPaHE Ha KOxXa, KOCTW, XPYLWAAn 1 ApYri TbKaHw,
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HAKOM opraHu (yxo, TpaxesTa, CbpAeYHN Knanu, KPbBOHOCHW CbAoBe W Ap.), YOBELLKN
eMBpUOHaNHN HEBPOHHW CTBOMOBU KneTkn, GABA-epruyHu HEBPOHW U CMOHTaHHO
aKTUBHN HEBPOHHM Mpexu. Bb3anpomssexpaHeTo Ha uyepeH Opo6 u 6b6peun e Bce

ole HerbAHOLIEHHO.

HesaBucumo OT cBouUTe MpeavMcTBa (MO-TofisiMa YCTOMUYMBOCT Ha opraHa, nuvn-
caTa Ha pUCK OT OTXBbPJISIHE U Hy)XAa OT WMYHOCYMNpecuBHa Tepanus), Tpuuamep-
HOTO GUOMPUHTPAHEe He Ce M3MOoN3Ba PYTUHHO MOpaau TBbPAE BMCOKaTa CU LieHa
N HEeo6XOAMMOCT OT BUCOKOKBanMbUUMpaH MynTUaucumnivHapeH ekun. Ouaksa ce
B 6belle TO Oa Ce CbueTae C MUHUMHBA3VBHU POGOTM3UPAHM CUCTEMU, KOWUTO fOa

6baat nepcoHanu3npaHu.

Brief historical data: The classic definition of
“printing” is a process of repeated reproduction
of identical text or other images using a printing
press or peripheral device (printer) connected
to a computer. Its foundations were laid in 1439
when the German goldsmith and pianist Johannes
Gutenberg constructed the first mechanical
printing press; by applying pressure to an inked
surface he printed a pattern on a woodblock. This
revolutionary discovery had a significant impact
on the development of book printing, education,
politics, religion and society. The world's first
mechanical system was invented by the British
mathematician Charles Babbage in the 19th
century. By the end of the 20" century, 2D-printing
dominated. It is only in the last 20 years that
3D-printing of mostly inorganic materials and
objects is applied [32].

Historically, the principle of bioprinting has
been known since 1986 when Chuck Hull patented
a new method (U.S. Patent 4,575,330) called
“stereolithography” [18]. It is based on printing thin
layers of a given material under the influence of
ultraviolet light, forming a solid three-dimensional
structure. Three years later, the construction of
different 3D-printers began. In the 1990s new
materials were introduced: nanoparticles, polymer
blend and powdered metals. In 1999 scientists from
the Wake Forest Institute for Regenerative Medicine
used a 3D printer to build a synthetic skeleton of
human bladder [2] and in 2010, Organovo (San
Diego, California), began manufacturing the first
bioprinted blood vessels. For a short time, different
tissues and organs were bioprinted, and in 2015
the first human embryonic stem cell [11].

A variation of the traditional bioprinting is the
magnetic 3D-bioprinting. It uses biocompatible
magnetic nanoparticles to print cells into 3D
structures or cell cultures. Cells are tagged
with magnetic nanoparticles (nanoshuttle) that
magnetize them. Using external magnetic forces
that mimic tissue structure and function, they can
be quickly printed in specific 3D models [35].

Bioprinting technology. Bioprinting is a
complex process involving three main stages:
(1) pre-bioprinting, (2) bioprinting and (3) post-
bioprinting (Table 1). Three approaches are used:

KpaTkn nctopuuyeckn paHHwn. Knacuuecko-
TO OnpegjeneHne Ha ,neyaraHe” (MPUHTUPAaHE)
€ Mpouec Ha MHOrOKpaTtHO Bb3MPON3BEXAaHe
Ha WAEHTMYEH TEeKCT WIN Opyrn n3obpakeHus C
n3non3eaHe Ha nevyarHa npeca wnn nepudepHo
YCTPOMCTBO (MPWHTEP), CBbp3aH C KOMIMIOTHP.
OcHoBute My ca nonoxeHn npes3 1439 roguHa,
KoraTo repMmaHcKuaT 3narap v nedetap Johannes
Gutenberg KoHCTpympa nbpBaTa MexaHU4HO 3afd-
BIPKBAHA nevyarHa npeca — upes HansiraHe BbpXy
MacTuieHa MOBbPXHOCT TOW OTrneuyaTBa 3apjafeH
MOZen BbpXy AbpBEHa MoAfoka. ToBa pesosio-
LUMOHHO OTKpWTME OKasBa 3HauiM eQpeKT BbpXy
pasBMTMETO Ha KHMUroneuaTtaHeTo, O6pasoBaHue-
TO, MOAMTMKATA, PenurnaTa U OBLLEeCTBOTO Kato
uano. MNbpBKAT B CBETA NPUHTEP, NPEACTaBAsABALL
MEXaHV4YHO 3adBWKBaH anapart, € U306peTeH OT
6putaHckusa matematuk Charles Babbage npes 19
Bek. [1o Kpas Ha 20 BeK AOMUHMPA OBYU3MEPHOTO
npuHtupaHe. Ensa npes nocnepHute 20 rogvHu
ce mpunara TPUM3MEPHO MNPUHTMPaHe NPeaVMHO
Ha HeopraHu4yHu marepum n obektn [32].

B wucTtopuueckn acnekT NpUHUMMBLT Ha 6KO-
npuHtTUpaHe e u3secteH oT 1986 roguHa, Kora-
To Chuck Hull nateHToBa HoB meToa (U.S. Patent
4,575,330), HapeueH ,cTepeonutorpadpus” [18]. Ton
ce 6asypa Ha NOCAONHO MPUHTMPaHe Ha onpene-
neH maTepuan nof Bb3OeWCTBME Ha ynTpasuose-
TOBa CBETNVHA, popMUpankin TBbpaa TpumMsmMepHa
CTpykTypa. Tpy rogvHU nO-KbCHO 3arnoysa W3-
rpaxgaHeTo Ha pasnuyHn 3-U3MEepHW MPUHTEPMU.
Mpe3 90-Te roAMHN Ha MMHaNUS BEK Ce BbBexaar
HOBW Martepuanu — HaHo4YacTuLW, CMECeHN nnacT-
Macu 1 metanu Ha npax u gp. MNpes 1999 r. yueHu
ot Wake Forest Institute for Regenerative Medicine
n3snonssat 3D NpuHTEp 3a mM3rpaxkaaHe Ha CUHTe-
TUYEH CKemneT Ha YOBELLKM nukoyeH mexyp [1], a
npe3 2010 r. komnaHusta Organovo ot Cax Ouero
(KanndopHus) 3anousa Nnpon3BOACTBO HA MbpBU-
Te GUOMPUHTMPAaHN KPbBOHOCHM CbaoBe. 3a Kpar-
KO Bpeme Ce GMOMNPUHTMPAT PasinuyHy TbKaHu ©
opraHu, a npe3 2015 r. — 1 nMbpBaTa YoBeLlKa em-
6puoHanHa cTeonoBa knetka [11].

Pa3HOBMAOHOCT Ha TPagWLUMOHHOTO GMOMNPUH-
TYpaHe € MarHUTHOTO TPUM3MEPHO GUONPUHTUPA-
He. MNpn Hero ce n3nonsear 6MOCHBMECTMMU Mar-
HUTHW HaHo4yacTuLUM 3a oTneyaTBaHe Ha KNeTku B
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e Biomimicry - cultivation of identical
microcellular and extracellular structures [18, 20,
34].

» Autonomous self-assembly — it is performed
by embryonic embedded replication of the
corresponding cells, tissues and organs [32].
Depending on their type, the cells create their
own extracellular matrices. By cell signaling,
sorting and modeling, they reproduce the tissue
structure and function of the organ of origin (the
so-called “scaffold-free” model) using their own
cellular “spheroids” [30].

e Building “mini-tissues” — by integrating
miniature structural and functional components
[32].

Pre-bioprinting includes a biopsy of the desired
organ or tissue. It starts with imaging the target
structure by computer (CT) or magnetic resonance
imaging (MRI), creation of a virtual model, selection
of the cell culture, broths and technology. At this
stage, the main used approach is biomimicry
for cultivation of identical microcellular and
extracellular structures [15, 19, 22, 32].

The second stage is the actual bioprinting. In a
special bioprinter (Inkjet, Microextruction or Laser-
assisted), a suitable broth, mixture of selected cells
and bioink are placed. Incubation and conversion
of the mixture into a tissue with a subsequent
nano-dimensional multi-layer printing of the target
CT/MRI image are performed [4, 8, 32].

The process finishes with post-bioprinting and
biological stabilization of the organ or tissue. The
end product is an identical copy of the required
model, possessing to a great extent (except for
kidney and liver) the anatomical and functional
characteristics of the original organs and tissues
[7, 32].

There are several principal differences
between 3D-printing and bioprinting, which are
shown in Table 2.

Regardless of the technological improvement
of the bioprinting process observed in recent
years, there are still a number of technological
barriers related to creating a stable bioink,
a suitable bio-environment for reproducing
functional tissues and organs, minimisation and
personalisation of printers, etc. [24].

3D cTpyKTypY unu KNneTbuHn Kyntypu. Knetkute ce
MapKuMpar ¢ MarHuTHM HaHouyacTuum (nanoshuttle),
Kouto rm marHetm3vpar. C nomowta Ha BbHLUHM
MarHUTHW CUNN, KOUTO UMUTMPAT TbKaHHa CTPYK-
Typa n GyHKUMS, Te moraT ga 6baaTr 6bp30 oTne-
yataHu B crieunduruHn 3D mopenu [35].

TexHonorna Ha 6uonpuHTUpaHe. bronpuk-
TMPAaHETO € CNOXXEH MPOLEC, BKOYBALL TP OC-
HOBHUM eTana — (1) npe-6uonpuHTUpaHe, (2) 6mno-
npuHTUpaHe 1 (3) NOCT-6MonNpuHTUpPaHe (Tabnuua
1). lanonsear ce Tpu noaxoga:

o GUOMUMUKPUSI — KyNTUBMPaHE Ha WOEHTWY-
HUN MUKPOKMETbYHN N U3BBHKIIETbYHU CTPYKTYPU
[17, 33];

e aBmoHomHo Bb3npou3BogcmBo — OCbLUECT-
BSIBa Ce 4Ype3 eMOGPUOHANHO KOAMpaHa pennvka-
LMS Ha CbOTBETHW KMETKW, TbKaHn 1 opraHu [32].
B 3aBMCMMOCT OT CBOS BMA KNETKUTE Cb3gaBart
COBCTBEHN W3BbHKIETbYHN MaTtpuun. Ypes kne-
TbYHO CUrHanNM3upaHe, NMoppeXxpaHe un MoJenu-
paHe Te Bb3MpOM3BEeXZaT TbKaHHaTa MUKpoap-
XUTEKTOHMKA 1 GYyHKUMATA Ha opraHa, OT KOWTO
npomusxoxpat (T.Hap. “scaffold-free” mopen), ns-
Nnon3Bankn CO6CTBEHN KNeTbyHn ,cheponan” [30].

* U32paxgaHe Ha ,MUHU MbKaHU“ — 4ypes WnH-
TEerpyupaHe Ha MUHWATIOPHU CTPYKTYPHU U PYHK-
LMOHaNHN KOMMNOHEHTK [32].

lNpe-6uonpuHmupaHemo BKNOUYBa 6UOMNCUSA Ha
)KenaHus opraH unm TbkaH. 3anoyBa ce C M30-
bpassBaHe Ha TapretHara CTPyKTypa upes3 KOM-
niotbpHa (KT) nnm marHutHope3oHaHcHa (MPT)
Tomorpadus, cb3gaBaHe Ha BUpTyaneH Mopern,
Cenekumst Ha KeTbYyHu KyNTypW, XPaHUTENHU
cpean 1 nogbop Ha MOOXOQsAWM TEXHOMOrUu.
[Npe3 TO3M eTan OCHOBHUAT MNOOXOQ, KOWTO ce
n3nons3ea, € GUOMUMUKPMATA 3a KynTMBUpPaHE
Ha WOEHTUYHU MUKPOKIIETBYHU M N3BBHKIETHYHM
CcTpyKkTypyn [15, 19, 22, 32].

BTopuaTt eTan npencraensBa CbLUMHCKOTO 6U-
onpuHmupaHe. B cneumaneH 6uonpuHTep (Mac-
TUNEH, MPEeCcOBayYeH WU fa3epeH) ce MnocTass
nogxopgsila XxpaHuTenHa cpega, CMec OT noabpa-
HU KNETKU 1 6momactuno. /I3BbpluBa ce WUHKy-
6upaHe 1 Npeobpas3yBaHe Ha CMecTa B TbKaH C
nocneaBallo HaHO-MOCNONHO TPUU3MEPHO MPUH-
TupaHe Ha TapretHus KT/MPT o6pas [4, 8, 32].

MpouecsyT 3aBbpluiBa C nNOcm-6UoONpPUHMUpPAa-

Table 1. Schematic representation of the 3D-bioprinting main stages [32]

Ta6nuua 1. CxemaTnyHO NPeEACTaBsHE HA OCHOBHUTE eTanun Ha TPUU3MEPHOTO GMOMNpUHTUPaHe [32]
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Imaging Design approach Material selection Cell selection Bioprinting Application
X-ray Biomimicry Synthetic polymers  Differentiated cells Inkjet Maturation
CT Self-assembly Natural polymers Pluripotent stem cells Microextrusion Implantation
MRI Mini-tissues Extracellular matrix ~ Multipotent stem cells Laser-assisted In vivo testing
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Table 2.

Differences between 3D-printing and bioprinting

Ta6bnuua 2. Paznuuna mexxgy TPUN3MEPHOTO MPUHTMPAHE U BUONMPUHTUPAaHE

3D-printing / 3D npuHTNpaHe

3D-bioprinting / 3D 6uonpuHTNpaHe

« Plastic is used. /
3non3ea ce nnacTtmaca.

« A bioink is used. /
3non3Ba ce 6uomacTuno.

 There is a risk of the graft rejection. /
ChbluecTByBa pUCK OT OTXBbpAsHe Ha rpadTa.

 There is no graft rejection reaction. /
Jlnncea peakuma Ha OTXBbpJidHe Ha TpaHcniaHTaHTa.

» Applied in aerospace, architecture, art, medicine,
fashion, jewelry, education, science, etc. /

Mpunara ce B KOCMUYECKaTa UHOYCTPUS, apXUTeK-
pypaTa, W3KyCcTBOTO, MeauuuHaTa, B MopHarta WH-
LyCTpuu, 6uKyTepus, obyueHne, Hayka 1 ap.

» Applied experimentally (for drug testing, chemical,
biological and toxic agents) and in transplantology. /

Mpunara ce ekcrnepumeHTarnHo (3a TecTBaHe Ha ne-
KapcTea, aHanMaupaHe Ha XVMWYHW, GUONOrMYHN 1
TOKCWUYHW areHTu) U B TpaHCMIaHTONorusTa.

Application. Nowadays, the use of three-
dimensional bioprinting is primarily experimental
and rarely clinical. In experimental conditions,
drugs and chemical substances are being
tested on bioprinting tissues and mini organs
(hearts, liver, lungs, etc.), eliminating the
need for experimental animals [5]. Magnetic
three-dimensional bioprinting is mainly used
in the pharmaceutical industry to screen for
cardiovascular toxicity caused by drugs and drug
substances. In clinical practice the application of
three-dimensional bioprinting is limited to muilti-
layer skin, bones, vascular grafts, trachea, heart
tissue and valves printing, etc. [24, 32].

Arevolutionary achievement is the bioprinting
of stem cells and, in particular, of embryonic
stem cells [11]. Their main problem is the exact
reproduction, maintenance of cellular activity,
proliferative capabilities for pluripotent stem
cells. By encapsulation of embryonic human
stem cells in gelatin methacrylamide-based
hydrogel, Levato et al. [29] created a high
percentage (about 90%) of stem cells with up
to 3 days viability after bioprinting, allowing the
creation of different bones and cartilage. In 2016,
GABAergic neurons and spontaneously active
neural networks were reproduced, revealing the
prospect of producing functionally active nerve
tissue [13, 14].

Bioprinting of skin. This is one of the most
developed directions in this area. 3D bioprinted
skin has the same shape and elasticity as
the original [28, 31]. Portable devices for local
bioprinting of autologous skin graft on the
damaged skin area have already been designed.
In 2016, “L'Oreal” and “Poietis” announced a
new project for a three-dimensional bioprinting
of a hair follicle that could be used for hair
transplantation and hair production.

Bioprinting of bones and cartilage. The aim is
bioprinting of bones and cartilage with high precision
(over 96%) using a biomaterial mainly from human
umbilical and mesenchymal stem cells, osteoblasts

HE N BUOSIONMYHO CTabunmnaupaHe Ha MonyyYeHus
opraH unm TbkaH. KpanHusaT npoaykT e uaeHTuu-
HO KOMWe Ha 3ajafeHuns Mopen, kaTo B ronsma
CTeneH (C N3KoYeHne Ha 6bL6pPeEK 1 YepeH Apoob)
nputexxaea BCUYKM aHATOMUYHU N PYHKLMOHA-
HN XapakTEPUCTUKN Ha OpPUrMHAaNHUTE OpraHu 1
TbkaHu [7, 32].

ColiecTByBaT HSAKOMKO MPUHUUMHWA Pa3nku
MeXay TPUN3MEPHOTO NMPUHTUPAHE U BUONPUHTK-
paHe, KOUTO Ca nokasaHu Ha Taénuua 2.

He3aBucnmo OT TEXHOMOMMYHOTO YCbBbP-
LUEHCTBaHe Ha npoueca Ha 6uonpuHTUpPaHe, Ha-
6nogaBaHoO Npe3 MOCNegHUTE roguHn, BCE OLe
CbLUECTBYBAT peauua TEXHOMNOIMYHU Gapuepu,
OTHacsWwy ce OO Cb3haBaHe Ha CTabunHo 6u-
omMacTuno, Nopgxopsuia éuocpena 3a Bb3npous-
BeXpgaHe Ha GYHKUMOHANHO rogHu penpoayumpa-
HN TbKaHW 1 OpraHn, MUHUMN3UPaHe 1 NepcoHa-
nu3unpaHe Ha NpuHTepuUTe 1 apyru [24].

MpunoxxeHmne. B Hawwn gHW npunaraHeTo Ha
TPUM3MEPHO BUOMNPUHTUPAHE € NMPEAMMHO eKcre-
PUMEHTANHO 1 PAOKO KIMHUYHO. B ekcnepumen-
TanHN ycrnoBusi BCe MO-YECTO Ce TecTBaT nekap-
CTBa U XUMMWYECKM CYy6CTaHUMM BbpPXYy GUOMPUH-
TMPaHU TbKaHW W MWHW OpraHu (cbpua, YepeH
Opo6, 6enu OpoboBe M ApP.), KOETO enuMuHupa
Hy>Xgata OT OMUTHU >XMBOTHWM [5]. MarHuTHOTO
TPUM3MEPHO BMOMPUHTMPAHE Ce u3noni3ea npe-
OMMHO BbB dapmaueBTnyHaTa MpPOMULLIEHOCT
3@ CKPUHWMHI Ha CbpAEYHO-CbOOBa TOKCUYHOCT,
npuYMHEeHa OT JleKapCTBa U NEeKapCTBEHM Cy6-
cTaHuuun. B knnHMyHaTa npakTuka Tpun3MepHOTO
GUONPUHTMPAHE Ce npunara OrpaHUYeHo — NPUH-
TMpaT Ce MHOroCioMHa KOXa, KOCTW, CbOOBU
rpadToBe, Tpaxes, CbpAeyHa TbKaH U Knamu u
ap. [24, 32].

PeBOMIOLMOHHO MOCTMKEHNE € BUOMNPUHTK-
paHeTo Ha cmBoaoBu kaemku u B YacmHocm Ha
embpuoHarHu 4YoBewku cmBoaroBu kremku [11].
[Mpn T9X OCHOBEH NPOGSIEM € TOUHOTO Bb3MPOU3-
BOACTBO, 3ana3BaHETO Ha KNeTbyHaTa akTUBHOCT
N HenHute nponudepaTtVBHU U MIYPUNOTEHTHU
Bb3MOXHOCTU. Ype3 KancynupaHe Ha emo6puo-
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and etc. [6, 12, 37]. There is a need to improve the
physical properties of the used bioink [24].

Blood vessels, heart valves and muscles.
Bertassoni et al. [3] successfully bioprinted a
blood vessel network, improving the metabolic
transport and the formation of endothelial
monolayers. Heart valves (most successful for
the aortic valve), myocardial tissue, arteries and
veins, grafts are produced for the cardiac surgery
[9, 10, 16, 23, 26, 34].

Bioprinting of liver. This is a strategic direction
that opens new perspectives on transplantology:
bioprinting of hepatic tissue does not require
the use of liver from live or death donor [24, 39].
Hepatocytes and stem hepatocyte derivatives are
most commonly used for bioink [2]. Although the
bioprinted organ may have the recipient’s shape
and size, complete functional compatibility has not
been achieved yet [20]. Modern technology uses
a hepatic tissue-like structure called "canaliculi’,
which mixed with primary hepatocytes, is placed
in a collagen matrix. The functional properties of
the resulting mixture are assessed, and the end
product (liver cells, liver tissue, bile duct) can
be stored for up to 4 weeks [24]. By perfecting
the technology, it is expected to create a fully
functional and functionally active liver which will
have a significant impact on the development of
liver transplantology in adults and children.

Bioprinting of kidney. At the end of 2016,
Kimberly and co-authors [25] reported for
bioprinting of proximal renal tubules, incorporated
into an extracellular matrix with perfusion tissue
and survival within two to three months. The
epithelial barrier may be disturbed by a dose-
dependent mechanism following administration
of nephrotoxins and cyclosporine A. It is believed
that this will contribute to the creation of a
functionally active bioprinted kidney that has not
been achieved yet [24, 36].

Othertissues and organs. Modern technology
allows each tissue or organ to be three-
dimensionally bioprinted. Successful creation of
ear, leg, trachea, lung, etc. have been reported.
[24, 32]. Their application is mostly experimental.

Ethical issues. The development of bio-
technology and tissue engineering is inter-
disciplinary [21], posing a number of ethical issues.
Vermuelen et al. [38] describe the advantages
and disadvantages of the three-dimensional
bioprinting through the prism of the ethical code.
A major advantage of the method is that it can
replace the need for a donor in transplantology
without risk of rejection. It is an alternative to
animal experiments and can be used in minors.
On the other hand, there are a number of religious
and other limitations that should be complied
with. There is still no international consensus

Ha/lHM YOBELLKN CTBOJSIOBU KNETKM B >KEnaTuH-
MeTakpunammg 6a3vpaHo 6MONOrMYHO MacTuIo,
Levato n cvaBT. [29] cb3gaBaT BUCOK MPOLEHT
(okono 90%) >KM3HEHOCMNOCO6HN CTBOJIOBU KIET-
KN C rogHOCT JO 3 OHW cnep 6ronpuHTUPaHETO,
KOeTO MOo3BOJMisiBa Cb34aBaHe Ha pasfnyHU Mo
ronemMmuHa koctn n xpywsanu. Npes 2016 r. ca pe-
npogyunpann GABA-epruyHn HEBPOHU K CMOH-
TAHHO aKTUBHM HEBPASTHN MPEXN, KOETO OTKpPMBa
nepcrnekTea 3a Npon3BeXxpaHe Ha GyHKUMOHan-
HO aKTWBHAa HepBHa TbKaH [13, 14].

BuonpuHmupHe Ha Koxxa. ToBa e eqHO OT Han-
pas3BuTUTE HanpaeneHus B Ta3u obnacrt. Tpunsmep-
HO GUOMPUHTMPaHaTa KoXa Mma cbliata ¢opma
N enacTMYHOCT KaTo opurnHana [28, 31]. Beue ca
KOHCTPyMpaHy nopTaTvBHM anapatu 3a JOKanHo
BGUONPUHTVPAHE Ha aBTONIOXKEH KOXKEH rpadT Bbp-
Xy KOXHUS yyacTbK, KOUTo e yBpeneH. lNpes 2016
r. dupmure ,L'Oreal” n ,Poietis“ cbobliasaT 3a HOB
MPOEKT 3a TPUU3MEPHO BMOMPUHTUPAHE Ha KOC-
MeH dOnMKys, KOETo 61 MOIO fa ce 13nonsea 3a
nprcaxkaaHe 1 NPOM3BOACTBO Ha Koca.

BuonpunmupaHe Ha kocmu u xpywsau. To
LenM OGUOMPUHTMPAHE Ha KOCTU U XpyLsaam C
BMCOKA TOYHOCT (Hapg 96%), kato 3a uenta ce
n3nona3ea Guomarepuan npeayMHO OT YOBELLKM
YMOUIMKANHN Y ME3EHXMMHM CTBOJSIOBU KIETKM,
ocTteobnactn n gp. [6, 12, 37]. OTunta ce Heo6-
XOAMMOCT OT nogobpsiBaHe Ha PU3NYHWUTE CBOW-
CTBa Ha M3MON3BaHOTO 6nomacTuio [24].

KpbBoHocHu cbgoBe, cbpge4yHU KAanu u
myckyau. Bertassoni n cbaBT. [3] ycnewHo 6uo-
NPUHTMPAT MpexXa OT KPbBOHOCHM CbOOBE, KaTo
nogo6psaBaT MeTaboNnTHUS TPaHCNopT 1 Gopmu-
paHEeTo Ha EeHOOTENHU MOHOCMOoeBe. 3a uenute
Ha KapaMoxXupyprusta ce npous3BexxpaT Cbpaeu-
HU Knanu (Ham-ycnewHo 3a aopTtHaTa knana),
MUOKapaHa TbKaH, apTepun 1 BeHu, rpadTose [9,
10, 16, 23, 26, 34].

BuonpunmupaHe Ha 4YepeH gpob. Toea e
CTpaTernyecko HampasfieHNe, KOETO OTKpMBa HOBW
MepcrneKkTuBM MNpen TpaHcnaHTonorvsTa — uypes
GUOMPUHTMPAHE Ha YepHOOpPO6Ha TbkaH He ce
Hanara non3BaHe Ha YepeH Opo6 OT >XMB OOHOP
unuM opraH oT nouvHan [24, 39]. 3a 6uomacTuio
Han-yecTo Ce M3MOM3BaT XenaTouuTn 1 CTBOSIOBM
XenaTouuTtH1 gepusati [2]. Bvnpekn, ye 6uonpuH-
TUPaHUAT OpraH MOXXe da nputexasa dopmara u
pasmepute Ha 4YepHusi OpOo6 Ha peuunveHTa, Bce
Olle He e mocTurHata MbiHa GyHKUMOHaNHa CbB-
mMecTumocT [20]. CbBpemeHHUTE TEXHONOTUN W3-
nona3ear NMojobHa Ha uepHOOpPO6HA TbKaH CTPykK-
Typa, HapeuyeHa ,canaliculi“ (kaHanuerta), KOATO
CMeceHa C MbPBWMYHU XenaTtouuTh, Ce MocTaBs B
konareHeH matpukc. OueHsBaTt ce QyHKUMOHaNHW-
Te Bb3MOXXHOCTU Ha MOMyyeHaTa CMEC, Kato Kpan-
HUSAT NPOAYKT (YePHOOPOGHN KIETKU, YePHOOPOGHA
TbKaH, XITbYHO KaHasye) MOoXke Aa Ce CbxpaHu 0o
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on the issues of three-dimensional bioprinting,
which at this stage is not routinely applied in
clinical practice. The method is associated with
large financial costs that are unbearable for the
patient. Clinical trials are needed to undoubtedly
prove that biotransplants fit morphologically and
functionally to replace the injured tissue or organ.
There are additional requirements for the material
and human resources associated with the
transplantation process that are to be formulated
and internationally accepted [21].

In conclusion, three-dimensional bioprinting
contributes to significant advances in medicine
and tissue engineering. By creating innovative
bio-materials adapted and used to print three-
dimensional objects, the original tissues and organs
can be successfully replaced by more persistent
and even improved biological copies. In the future,
3D bioprinting is expected to be combined with
mini-invasive personalized robotic systems.

Despite the great advances in bioprinting
technology and the significant benefits of bio-
products (greater resistance of the organ, no risk
of rejection and no use of immunosuppressive
therapy), the method is still not routinely used
mainly because of its very high price and the
need of highly qualified multidisciplinary team.

Conflict of interests: The authors declare that there is no
conflict of interests.
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npy Bb3pacTHU U Jeua.

BbuonpuHmupaHe Ha 6bbpek. B kpas Ha
2016 rog. Kimberly n cvaBTOopn [25] cbobwasat
3a 6UONPUHTUPaHE Ha MNPOKCUMManHW Gb6pPEeYH!
TyGyNnn, KOUTO Ca BrpageHu B W3BbHKIETbYEH
MaTpUKC € nepdy3noHHa TbKaH 1 NPEeXNBAEMOCT
0O AoBa-Tpy meceua. Cnep npunaraHe Ha Hedpo-
TOKCUMHU W LMKNOCMAOPVH A, enuTenuanHaTta 6a-
puepa MOXe [a Ce Hapywu fno [0303aBUCUM
MexaHn3bm. CmsTa ce, ye ToBa Le JonpuHece
OO Cb3daBaHeTo Ha GYHKUMOHANHO aKTUBEH 6u-
OMPUHTMPaH GbOPEK, KOETO Ha TO3WU €Tan He €
nocrturHato [24, 36].

Apyeu mbkaHu u opeaHu. CbBpemeHHaTa
TEXHOJIOMMSA MO3BONSIBa BCAKA TbKaH WM OpraH
ga 6baat TPUU3MEpPHO 6uonpuHTupaHn. Cbob-
laBa ce 3a YCnewHO Cb3faBaHe Ha yxo, Kpak,
Tpaxes, 681 gpo6 n ap. [24, 32]. TaxHOTO Npuno-
YKEHVE € MPEQVMHO eKCNepUMEHTasHO.

ETnuHn npo6nemn. PassBntneTo Ha 6UOTEXHO-
NOTMUTE W TbKAHHOTO WH)XEHEPCTBO € WHTepaumC-
umnamHapHo [21], kaTo nocTtaeBa peavua eTUYHU
npo6nemu. Vermuelen 1 cbvaeT. [38] onuceaT npe-
AVMCTBaTa U HeQoCTaTbLMTE Ha TPUU3MEPHOTO 6U-
OMNpUHTMPaHe NpPe3 npuamara Ha eTUYHWS KOOEKC.
OcCHOBHO MPeaMMCTBO Ha MEeToda e, Ye MOxXe aa
3amMecTy u3uano Hykgara OT OOHOP Mpy HEOBXO-
OVMOCT OT TpaHcrnnaHTaumsi 6e3 puck OT OTXBbp-
naHe. Ton e antepHaTMBa Ha €KCNepUMEHTUTE C
YXKMBOTHU N MOXKE [a Ce npwunara npu Hemb/HOMEeT-
HY1 naumentn. OT gpyra cTpaHa, Hanmue ca peguua
PENUIMO3HN 1 OPYrn OrpaHNYeHns, KOMTO creasa
Ja 6bpar cbobpaseHn. Bce owe He cbluecTByBa
MEXXOyHapOOAEH KOHCEHCYC MO npo6nemute Ha Tpu-
N3MEPHOTO GUOMPUHWUTPAHE, KOETO Ha TO3U eTan
He ce npunara pyTMHHO B KIUHMYHATA MpakTuka.
MeToobT € cBbp3aH C ronemu ¢GuUHaHCOBU pas-
XOOM, KOUTO Ca HEemMoCUHU 3a PenoBUs MauMEHT.
Heobxoommmn ca KIVHUYHKM MNPOYYBaHUS, KOUTO
6e3CrnopHO [a [OoKaxkaT, yYe GUOTPaHCrIaHTaHTW-
Te ca MOPGONOrMYHO N PYHKLUMOHANHO rogHU Aa
3amMecTaT yBpedeHata TbkaH unu opraH. CbliecT-
BYBaT U OOMbIHWUTENHN N3UCKBAHUS KbM Martepu-
arHUs N YOBELLKUSI PeCypC, CBbp3aHu C mnpoueca
Ha TpaHcMmnaHTauus, KOMTO MPEeAcToaT ga 6baat
dopMynIMpaHn 1 MeXXOyHapoaHO MPUETH.

B 3aknioueHne, TpUM3MepHOTO BUONPUHTMPA-
He JonpuHacs 3a 3HayMTeneH Hanpeobk B Meaun-
uMHaTa u TbKaHHOTO MHXXeHepcTBO. Ype3 cb3pa-
BaHe Ha MHOBATUBHY 6uomarepuanu, agantmpaHu
M M3MOM3BaHN 3a OTrneyarBaHe Ha TPUU3MEPHU
OGEKTW, OpUTMHAMHWTE TbKaHW W OpraHu morat
[Ja 6bAaT yCrnewHo 3amMecTeHn C No-yCTONYNBM U
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44

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 13, 2017, No. 1



HayuoHaneH KoHCeHcyc 3a MexaHu4Ha mp0M6€Km0MUﬂ npu _ocmbp _UcXemu4yeH MO3b4eH UHCYAm

OCTpVAT MO3bUYEH MHCYNT € CMELWHO CbCTOos-
Hue B MeguuumHaTa. Ton e pesynTat OT OCTPO
HapyweHne Ha MO3bYHOTO KpPbBOOGPALLEHNE,
KOETO MOXXe Ja OOBEefe OO0 CMbPT MU OO0 TEXKM
n HeobpatumMn MOPPOAOTMYHN N DYHKLIMOHATHM
yBpeXOaHnsa Ha LUeHTpanHata HepBHa cucte-
Ma. Heobxogmma € crewHa xocnuTtanu3aums u
He3abaBHO OMPEPEHLMPAHO JfleueHne, LEenswo
MocTUraHe Ha CBOEBPEMEHHA pekaHanu3auus,
dyHKUMOHANHa CTaBuHOCT, MbIHO Bb3CTaHOBS-
BaHe Ha HEeBPONOrMYHMSA OePpuUNT NI HEroBOTO
npenoTBparsBaHe.

MexaHnyHata TPOMGEKTOMUA MpU  OCTbP
ncxemuyeH mosbueH nHeynt (OUIMW) e pudepen-
uMpaH eHpoBacKynapeH METOA 3a pekaHanm3a-
uMs ypes OTCTpaHsiBaHe Ha Tpomba npu OBGCTPYK-
uMs Ha rofnsam apTtepuaneH cbd (MHTpakpaHuanHa
OKIy3usi Ha OucTanHaTa 4yacT Ha BbTpELlHA CbHHA
aptepua (BCA) n/unn cpegHa MO3byHa apTepust
(CMA), BkmiouutenHo M, cermenr). V3nonssaHe-
TO My MO3BOMSBA YOb/HKaBaHe Ha TepaneBTUYHUS
NPO30peL, 3a pekaHannsauusl, KOUTO Npu MHTpa-
BeHO3Hata Tpom6onuia (VIBT) e orpaHuveH Ao
3-4.5 yaca OT HauanoTto Ha cumnromuTe. Mexa-
HMYHaTa TPOMGEKTOMMS CE OCbLUECTBSIBA OT UH-
TEPAVCUMMIVHAPEH €KUM, aHrakupa, pasinyHu
CneunanucT — HEBPOSIO3W, MHTEPBEHLMOHANHN/
€HOOBAaCKynapHu CrneumanncT, HEeBPOXUPYpP3u,
CbOOBM XMPYpP3MW, KapAMosio3n, PEHTreHono3u,
aHecTesnosnosu, HespopexaéunuTaTtopu 1 ap.

HacToawmsaT KoHceHcyc o60o6LlaBa onuta ot
€KCMNEePVMEHTANTHOTO U KIIMHUYHOTO MPUSIOXKEHUNE
Ha mMeToda M ce 6as3upa Ha OEenCTBalMsa Mex-
JyHapoaeH KOHceHcyc, npuet oT Esponeiickarta
opraHudauus no uHcyntn (ESO), EBponencka-
Ta opraHu3aums N0 MUHUMASHO WMHBA3VBHO He-
BponornyHo nedeHne (ESMINT), EBponenckara
opraHmnzaumss no Hespopagmonorus (ESNR) un
EBponenckara Akagemust no Hesponorus (EAN).
Ton e cbobpaseH C usnckBaHuata Ha MwuHuc-
TEPCTBOTO Ha 34paBeonas3BaHETO KbM OpraHu-

3aUMOHHUTE CTPYKTYpW, OEVHOCTUTE U YOBELU-
KU pecypc 3a npunaraHe Ha WHTEePBEHLMO-
Ha/HO feYeHne npu MO3bYeH MHCYNT (3anoBen
Ne P[-01-213/28.06.2016 r.), C MeaANUMHCKUTE
cTaHgap™ no ,HepsHu 6onectn, ,HeBpoxu-
pyprusi, ,AHECTE3MA N WHTEH3UBHO NeyeHne” un
,CnewHa wmeguumHa®. KOHCEHCYCbT Cnyxu 3a
NpaKTYeCKO PbKOBOACTBO Ha MOBEOEHUue, Koe-
TO € npennocTaBka 3a paHHa amarHosa, n36op
Ha MpaBwWieH TepaneBTMYEH MOOXOA MpU OCTbP
NUCXEMWUYEH WHCYNT B pes3yarar Ha OKy3us Ha
rofisM apTepuasnieH CbA U ObArOCPOYHO Mpocne-
OsBaHe Ha NauneHTuTe, MNPy KOUTO € MpoBefdeHa
cnewHa pesackynapusauus. lNMpunaraHeto my ot
pasnuyHM CrneunanucTi OOoMnprHacs 3a BUCOKO
KauecTBO Ha OMarHOCTUYHWTE, NMEeYEBHUTE N NpPOo-
dUnakTMYHUTE 30paBHU YCIYrM BbB BCUYKU 3BE-
Ha B OBOMIHMYHATA M 60MTHUYHATa NMOMOLL, KOUTO
ca Cbobpas3eHn C HMBOTO Ha KOMMETEHTHOCT Ha
30paBHOTO 3aBefeHve 1 nokanudaumsTa, Buaa u
TEXXEeCTTa Ha cbpoBarta natonorus.

KoHCeHCcyCcbT BkOUBa Mpenopbky, 6asupa-
WM Ce Ha MyATULEHTPOBW PaHOOMU3UPAHU Kiu-
HUYHW MPOyYBaHMs unn meta-aHannsun (HuBo Ha
gokasamencmBa A), eqHOLEHTPOBY U HepaH-
OOMU3MpaHy npoyysaHus (HUBo Ha gokasamea-
cmBa B) v exkcnepTHM MPEnopbKu UK Tepanes-
TUYHKN cTaHdapTn (HUBo Ha gokasameacmBa C).
TepaneBTUyHUTE M MNPOLEOYPHU MPENopbkni ca
rpagupaHn KaTo 3agb/kutenHu (knac ), npeno-
pvumtenHn (knac Il) n 6e3 edekt (knac lll).

KoHceHcycbT cbabpxa Tpu pasgena. Te
BK/IOUBAT WHPOpMaLMs 3a €HOO0BaCKynapHOTO
NIeYEHNE MPU OCTbP UCXEMWUYEH WHCYNT, MHOMKA-
uMMTE 3a MEXaHUYHa TPOMGEKTOMUS, N3UCKBaHU-
ATa KbM OPraHn3auuoHHUTE CTPYKTYpW, AENHOC-
TN N YOBELWIKUS PECYPC U MPUHUMMUTE Ha MOBe-
peHvie. Ton noanexu Ha nepuoguyHa akTtyanu-
3aums npy HacTbNWIM CbLUECTBEHN MPOMEHU B
HaUMOHANHNTE N MEXOyHaApOOHUTE MEeOMLMHCKM
cTaHgapTVi 1 anroputMn Ha NoBedeHue.

Paspen nbpBu

MEXAHNYHA TPOMBEKTOMMWA
NP OCTbP NCXEMWYEH MO3bYEH NHCYNT.
KPUTEPNI 3A N3BOP HA NMAUMNEHTN

1.1. MEXAHWYHA TPOMBEKTOMMWA

CucmemHa (BeHO3Ha) mpomboAu3a upe3 un3s-
nonseaHe Ha rt-PA noHacTosiLleM e eauHCTBe-
HOTO 6as3upaHo Ha gokasartencTsa AndepeHum-
paHO MEOMKAMEHTO3HO JleYEeHME Ha UCXEMUYEH
MO3bY€H MHCYNT B ocTpaTa My ¢asa, HO To uma
orpaHuyeHa ebunKacHOCT NMPU WHCYNTN B pe3ys-

TaT Ha OKNy3uA Ha MPOKCUMAIIHUA CEerMeHT Ha
BbTpelHaTa CbHHA apTepua — ycrewHa pernep-
dy3us ce noctura egsa npu 10%, a npu okny3us
Ha cpegHa MO3byHa apTepus — T9 € cpedHo 30%.
OrpaHunyeHnaT TepaneBTUYeH Npo3opeL, Yectara
PEoKIy3usi 1 He3adoBOINTENHUTE pe3ynTaTy Npu
Te3u NauveHTV ca nNpuymHa 3a TbpCeHe Ha Apyru
MEeTOoau 3a feveHue.
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MexaHuyHama mpombekcmpakyus € €eHpo-
BaCKyfapHO OTCTpaHsiBAHE Ha KpPbBEH CbCU-
pPeK OT KPbBOHOCEH CbA B MO3bKa, MmpwuniaraHa
3a NleYeHne Ha OCTbp WCXEMUYEH MO3bUEH WH-
CynT MNpu CTPOro nomgépaHu nauueHTtun. lNpoue-
gypaTta BKOYBa M3MON3BaHETO Ha KateTpu 3a
TpomGacnupauus (no Bpeme Ha aHrmorpadus)
U CTEHT-PETPMBBLPU 3a U3BMYAHE Ha TPom6a,
3anywnn mo3byHaTta aptepus. [pu mexaHuu-
Ha TPOMOGEKTOMMS pekaHanusauus ce nocrtura
06MYarHO 3a HSAKOMKO MUHYTW, OOKaTto mnpu u3-
non3BaHeTo Ha papMaueBTUYHU TPOMOBOAUTULIN,
OOpPY U Te3un, NPUNOXKEHN MHTpaapTepuanHo (Ha
MACTOTO Ha OKMy3uaTa), pekaHanusauusTa e
3HauUMMO Mno-6aBHa — A0 2 vaca. VanonssaHeTo
Ha CTEHT-PETPUBBLPU (U3BNMYALLM CTEHTOBE) MO-
[o6psiBa TEMMOBETE Ha pekaHanu3auus B cCpas-
HEeHne C knacuyeckarta mexaHuuHa (Merci) eHpo-
BacKynapHa emMmb60/1EKTOMUS.

[MokasaHo e, ye 3a KpanHUa N3xXo[ OT UHCYI-
Ta OT 3HA4YeHNe ca MEeToObT Ha peKkaHanusauus,
BPEMETO [0 HAuyanoTto Ha TPOMGEeKToMusTa, Ha-
NIMYNETO Ha CbuyeTaHa MO3bYHOCHOOBA MaTOSO-
rmsa (Hanp. Tpom6o3a Ha CMA n xomonarepanHa
okny3uns Ha BCA), Bb3pacTtra Ha nauueHTta u Bu-
ObT Ha aHeCcTe3ns Mo BpPeMe Ha MHTEpPBEeHuuATa.
Han-pobpwu pesynrtatu ce Habnwgasat npu TPOM-
6ekTommns OO 3.5 yaca OT HayanoTo Ha Cumnm-
TOMUTE, KaTto MON3uTe OT Hes Hamansear cnep
TOBa. YBenuuyaBaHeTo Ha BpemeTo A0 penepdy-
3usTa ce CBbp3Ba C HamansBaHe Ha LlaHca 3a
[o6bp dyHKUMoHaneH naxoa (MRS 0-2), nopaau
KOETO mpouegypara ce npenopbysa ga ce npu-

nara no Bb3MOXXHOCT [0 6-Md yac OT HayanoTo
Ha uHcynTa.

M360pbT Ha aHecTe3ns npu NpoBexaaHe Ha
MEeXaH1YyHa TPOMGEKTOMUSI CbLLO € OT 3HauveHune
3a m3xopa OT 3abonsBaHeTo. PetpocnekTuBeH
aHanM3 Ha nauneHTun, Nony4nnmn obLua aHecTesuns
UM Cb3HaTenHa cepaums, NMokasBa, Ye Cb3Ha-
TenHaTta cepaums ce CBbp3Ba C MO-0O6bP KINHU-
yeH naxop. MNMaumeHtTute ¢ obwa aHecTe3us umart
Nno-BUCOKa BbTPEBGOSHUYHA CMbPTHOCT U MHEB-
MOHUSl, CPaBHEHO C 6GOMHUTE CbC Cb3HaTenHa
cepaumsi, HO MOAOGHA YecToTa Ha CUMMTOMHUTE
VHTpanapeHxXnMHN xemoparuu.

EkcnepteH koHceHcyc Ha Acoumauusita no
HeBpOVHTEpPBEHUMOHanHa xmpyprma  (SNIS -
Society of Neurointerventional Surgery) n Aco-
umaumaTa Ha HEBPOWHTEH3VBHUTE CMEeunanvctu
(NCCS - Neurocritical Care Society) npenopbusa
N3MON3BaHEeTO Ha O6LUa aHecTe3uns camo npu 6o-
JTHN, KOUTO Ca CWUTHO aXXUTWPaHU, C HUCKO HUBO
Ha cb3HaHne (GCS<8), 3aryba Ha pednekcuy,
pecnmpaTtopHO KOMMPOMETUPAHN U MpU CbOOBU
WHUMOEHTN B 6aceriHa Ha 3agHOTO MO3bYHO Kpb-
BOOGpaALLEHME.

Bbnpekun BucokaTta 601eCTHOCT U CMbPTHOCT,
CBbp3aHy C OKJy3usi Ha GasunapHarta apTepus,
non3ute OT €HOOBAaCKYyNapHOTO feyeHne He ca
KaTeropMyHo OoKas3aHu OT MpPOBedeHMTEe paHpo-
MU3MPaHN MHOFOLEHTPOBW MpoyyBaHus. EfHo-
LleHTpOoBM npoyysaHua ¢ u3sapgka nog 100 na-
umeHTn yctaHossBat npu 30-48% OT TAX OO6LP
dyHKUMOHaNeH W3XO4 cfen TPOMGEKTOMUS Ha
6asunapHara aprepus.

Ganglionic Level

ganglionic Level

@ue. 1. Cxara ASPECTS — oueHsBam ce gBa cmaHgapmHu pesuoHa Ha mepumopusma Ha CMA — HuBo 6azanHu eaHeAuu (thalamus,
basal ganglia, nucleus caudatus) u cynpaeaneauorepHo HuBo, koemo BkaouBa centrum semiovale u corona radiata. PaskAoHeHu-
ama Ha CMA (M-M,) ca Ha HuBomo Ha 6asarHume eaneAuu, a M~M, — Ha HuBomo Ha BeHmpukyAUme Hag 6asarHume Agpa.
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1.2. KPUTEPUN 3A N3BOP HA NMAUNEHTIA
3A MEXAHNYHA TPOMBEKTOMMU A

KputepnnTe 3a n360p Ha nauneHTun, Noaxoas-
LM 3a MEXaHU4yHa TPOMBEKTOMUSA, Ca CBbP3aHu C
NPOMEHN B 06pa3HUTE U3CneaBaHust — KOMMOTbP-
Ha Tomorpadusa (KT) Ha rnasa n/wnn KT-aHrnorpa-
dus, marHuTHOpe3oHaHcHa Tomorpadus (MPT) Ha
rnaea W/wnnm MarHUTHOPEe3OHaHCHa aHrnorpadus
(MPA) Ha mo3byHUTE apTepun. NpoBexxagaHeTo Ha
MeXaHU4yHa TPOMBEKTOMUS € MoKal3aHo Mnpu 60-
JIHW C VHTpaKpaHuanHa Okiy3us Ha aucrtanHara
uacT Ha BCA n/wnn cteona Ha CMA vim M, cer-
MEHT. AKO HEMHBa3VBHA apTepuorpapus He MoXxe
aa ce u3Bbplmn, nauneHtsT € ¢ NIHSS Hag 9 T
npes nbpsuTe 3 Yaca 1 Hapf 7 T. Mexgy 3-Tu 1 6-Tn
yac, ce npuema, ye ToBa € MpU3HaK 3a OKIy3us
Ha ronsma UHTpakpaHuanHa apTepus.

1.2.1. OnpepensiHe rosieMnHaTa Ha MO3bu-
Hus nHPapkT upes ckanataASPECTS

B noeeueTo npoyuBaHns, CBbpP3aHn C OLEHKa
Ha edekTMBHOCTTa 1 6e30MmacHOCTTa Ha Mexa-
HUYHaTa TPOMGEKTOMMWS, 3a Nnoabop Ha 6OMHKU-
Te e usnonseaHa 10-toukosarta ckana ASPECTS
(Alberta Stroke Program Early CT score). Ta e pas-
paboTeHa npu ctaHgaptHata KT Ha rmaBa kato
Bb3MPOU3BOAMMA CUCTEMA 3a OLEHKA Ha PaHHU
NCXEMWUYHN NPOMEHN MNMpu OCTbP UCXEMWUYEeH WH-
CynT B TeputopuATa Ha npegHarta umpKynauums.
Ckanarta oueHsiBa OBa CTaHOAPTHW pervoHa Ha
Teputopuata Ha CMA: HMBO 6asanHu raHruu
(thalamus, basal ganglia, nucleus caudatus) wu
cynparaHrmoHepHO HUBO (BKMOYBaLWoO centrum
semiovale n corona radiata). OueHaBa ce nno-
wTa Ha MOo3b4Ha npomMmaHa B Han-marnko ABa no-
cneposarenHm cpesa (dur. 1).

I'Ipm Jimnca Ha MO3b4Ha ncxemma U Hopmarsl-
Ha KT Ha rnaBa 6poAT Ha MakKCUMarHUTE TOUKM
no ckanara e 10. [Npu HanMuMeTo Ha ocTpa ncxe-
MUS 32 BCsSIKa TepuTopus, MOcCoYeHa no-gony, ce
n3saxga no 1 Touka (pur. 2 n ¢dur. 3):
n. caudatus;
putamen;
capsula interna;
NHCYNapeH KOPTEKC;
M, - npegHa mo3buHa Kopa (ppoHTaneH
OnNepKynym);
M, - mo3buHa KOpoBa 30Ha, narepasHo
OT WHCynapHus KopTekc (npegeH Temno-
parneH noo);

7. M, - 3aneH TemnopaneH noo;

8. M, - HenocpepcTeeHo Haa M ;

9. M, — HenocpencTeeHo Hap M,;

10. M, - HenocpeacTteeHo Had M,.

ASPECTS < 7 e nokasaten 3a NoBuLWEH PUCK
OT CcMMnTomMaTtn4yHO KbpBeHe 1 ce acouunmpa C

—_

o R LN

2

Barber et al. Lancet 2000; 355 (9216): 1670-1674.

Qua. 2. Tepumopuu, aHzaxupaHu om NAMOAOZUYHU NPOMEHU No
ckanama ASPECTS: A — npegHa yupkyrayus; P — 3agHa yupky-
Arayus; C — n.caudate; L — n. lentiformis; IC — internal capsula;
| — insular ribbon. KopoBu 30HU Ha mMo3bKa, KpbBocHabgsBanu
om cpegHa mosbyHa apmepus (CMA): M, — npegra; M, — rame-
parHo om insular ribbon; M, — sagHa; M,, M, u M, — npegHa,
cmpaHuyHa U 3agHa wacm Ha mepumopusma Ha CMA Heno-
cpegemBero Hag M, M, u M,; om M, go M, — 30Hu Ha HuBomo
Ha 6asanHume eaweauu; om M, go M, — 30HU Ha HuBomo Ha
BeHmpukyAume HenocpegcmBeHo Hag 6azarHume eaHeAuu. Cy-
bKopmukarHume cmpykmypu ca pasnpegeaeHu 8 3 mouku (C.
I, IC). Mosbynama kopa, kpbBocHabgsBana om CMA, cbgbpxa 7
mouku (insular cortex, M,, M,, M, M,, M, u M,).

nowa nporHosa fo 3-tus mMecel cnep MHcynTa.
ASPECTS > 8 ce cBbp3Ba C 6naronpuaTteH us-
XO4 oT Tpombonu3sa. Pesyntat 0 nokassa o6wu-
PEeH WHCYNT, aHraxupaw, usnara Teputopus Ha
CMA. Ckanata mma HSKOW OrpaHvyeHusi, KOUTo
ce OTHacsT Jo:
» TepuTtopus camo Ha CMA;
» 3aTpyOoHeHa UHTepnpeTaums Ha NpPOMeHUTe
B M, cermeHTa Ha CMA nopaaun aptedakTu
no 6asaTa Ha uepena;
» TPYOHO oueHsiBaHe Ha MHGAapKTX B rpaHmnu-
HUTe 30HU (T.Hap. Watershed infarcts);
» TPELHO WHTeprpeTMpaHe Ha Bb3pacTo-
B/ CYGKOPTMKANHU W MEePUBEHTPUKYNaPHN

Que. 3. pegnama mepumopus Ha CMA (3ereHo) omeaoBaps
Ha M, M, M. obracm no ckarama ASPECTS. 3agHama mepu-
mopus Ha CMA (curbo) omeoBaps wa M, M, M, o6aacm no
ckanama ASPECTS.
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npomeHn B 6ANOTO MO3bYHO BELLECTBO;

> apTedaktT B o6pasa OT [OBWKEHWEe W
NMPOMEHMN B HaKIOHa.

1.2.2. [penopbKun 3a NpoBeXxpaHe Ha mexa-
HUYHa TPOMGEKTOMMUS

» Korato e npunoxuma, mexaHuyHata Tpom-
6ekTomMus ce npenopbyBa OO 6-ms yac oT
HauyanoTo Ha KAMHUYHMUTE CUMMMTOMU KaTo
pobaBka KbM WHTpaBeHO3HaTa TPOMGO-
nm3a (MBT) npe3 nbpBuTe 4.5 yaca, 3a
NeyeHne Ha OCTbp MCXEMUYEH WHCYNT C
OKMy3nMs Ha rofsama apTepus B MpegHa-
Ta UMpKynauus npu CTpoOro crnassaHe Ha
onpepenenn kputepun (Knac 1, Hueo A)
(B 2.2.2.);

» MexaHuuHaTa TpOMGEKTOMMUS He Tpsi6Ba aa
npeunm Ha 3anoyBaHETO Ha WHTPaBEHO3Ha
Tpom6051M3a, Korato T e nokasaHa. [lpe-
LieHKaTa 3a n36op Ha MexaHu4yHa TPOMOEK-
Tomusi npeg VIBT po 4.5 yaca oT Hayanoto
Ha CUMMNTOMWTE CE MpaBu OT MyATUAUCLN-
nnumHapeH eknn (Knac 1, Hueo A);

» lMpn nokasaHWsa MexaHuyHaTa TPOMGEK-
TOMUS Tps6Ba Ja Ce M3BbPLUM Bb3MOXXHO
Han-ckopo (Knac 1, Huso A);

» Kato cpepncTtBo Ha nmbpBuM M360p 3a Mexa-
HMYHa TPOMBGEKTOMUSA Ce U3MNOoN3BaT CTEHT
peTpuBbPY, OOOBPEHN OT MECTHWUTE 3OpaB-
Hu cnyx6u n M3 (Knac 1, Huso A);

» [pyrn noaxoau v cpedcTsa 3a TPOMGEKTO-

MUS UK acnupaums, ogobpeHn OT MECTHU-
Te 3OpaBHU CAYXGM, MoraT foa ce n3nons-
BaT, ako Ce nocTtura 6bp3a, NbiHa n 6e30-
nacHa peBackynapusauusi Ha NpuLEenHUTe
cbooBe (Knac 2, Hueo C) (Bumk 2.4.5.);

» AKO MHTpaBeHO3HaTa TPOMGOnM3a € Mpo-
TMBOMOKa3aHa (naumMeHT Ha CUHTPOM C
HagTepaneBTnyeH INR n gp.), mexaHuu-
HaTta TPOMGEKTOMWS Ce MpernopbyBa KaTo
MbpBO CPEOCTBO Ha M360p 3a JfleyeHue
npu OKMy3us Ha ronemMy MO3buHM CbOOBE
(Knac 1, HuBo A);

» [Npn ocTpa okny3usi Ha 6asunapHara apre-
pus ce npernopbyBa NMPoBexpgaHe Ha Mexa-
HUYHA TPOMOEKTOMUS B OO6GaBKa KbM WH-
TpaBeHoO3HaTa Tpom6onm3a fo 6-ns vac ot
HauyanoTo Ha cumnTomute (Knac 4, Hueo C);

» PeweHneTo 3a 3anouBaHe Ha MexaHn4yHa
TPOMGEKTOMUSI Ce B3ema OT MyATuancLm-
NAVHapeH €eKwun, BKAYBaL, HEeBPOSor C
OnuT B JIEYEHMETO Ha OCTPUTE WHCYNTW,
HEBPOXMPYPF, aHEecTe3nosior U HEeBPOWH-
TEPBEHLUMOHANMCT C ONUT B eHOOBAaCKynap-
HU Npouenypu Ha MO3byHKU aptepun. Mpo-
Luegypara TpsibBa Aa ce n3BbpLlin B ONUTEH
LEHTbP C MepuonpouenypHU YCIOXKHEHNS
non 3%, ocurypseall, ageksatHa rpuka u
HeBpoaHecTesnonorna (Knac 4, Hueo C);

» 360pbT Ha aHecTe3us 3aBUCU OT UHAMBU-
OyanHarta cutyaums. Benukn yennus Tpsésa
[a 6baaTt NnonoXXeHu ga ce n3berHe 3abass-
He Ha Tpomb6ekTomusTa (Knac 2, Huso C).

Paspen BTopmn

N3NCKBAHNA KbM OPTAHU3ALUWNOHHWUTE CTPYKTYPW,
AENHOCTWN N YOBELLUKIN PECYPCI

M360pbT Ha AMArHOCTUYEH UM TepaneBTUYEH
noaxon npuv OCTPUS NCXEMUYEH MO3bYEH UHCYNT
Ce OCHOBaBa Ha peguua paHooMu3npaHu Npoyu-
BaHUs, Bb3 OCHOBA Ha KOUTO ca MpUeTW Mexay-
HapOAHN KOHCEHCYCU 1 Ca Cb3OaaeHN KOHKPETHU
ykasaHus. [lmarHo3aTta OCTbp MCXEMUYEH UHCYNT
ce 6a3upa Ha NOApPOGHA aHamHes3a, CoMaTU4eH
cTatyc, LWaTenHo HEBPOJIOMMYHO WK3cnenBaHe,
NPOBEXXAAHE Ha [OMbIAHUTENHW KapOMoaOorMuHn
N napaknuHUYHU K3cnedBaHus, npunaraHe Ha
HeBpouzobpassasawm (KT/MPT), HeuHBasuBHu
(HeBpocoHorpadHu, KTA n MPA) n uHBa3vnBHU
06paszHnN MeToaMN.

CobrnacHo 3anoeeg Ha M3 Ne P[-01-
213/28.06.2016 cneunann3npaHoTO UHTEpPBEH-
LMOHAITHO JleYeHne npu OCTbp MO3bYEH WHCYNT
Ce OCbLUECTBSIBA B CbOTBETCTBUE C pPerinameHTu-
paHuTe M3NCKBaHWS, NMOCOYEHW B 3anoBenra U

MeOMUMHCKMTE cTaHgapti no ,HepsBHu 6onecTn®,
~HeBpoxnpyprus®, ,AHeCTe3ns N NHTEH3UBHO e-
yeHne“, ,06pasHa amarHocTmka“ un ,duaunkanHa un
pexabunutaumMoHHa mMeguumHa“. To ce ocbliecT-
BABa BbB BNCOKOTEXHONOMMYeH MO3bUYHOCHOOB
LEeHTbp, OTroBapsll Ha CNegHUTE U3UCKBaHUS:

2.1. OPTAHN3ALNA

2.1.1. Jleue6H1TE 3aBeaeHUs1 Cb3aaBaT HE06-
Xogumara opraHusdaums B CTPYKTypuTe 3a creLl-
Ha MeauMLUMHCKa MoMoLl, B O6XxBaTta Ha creuuarn-
HocTTa ,CrnewHa mMeamumHa® 3a OcCbllecTBABaHe
Ha crellHa aMarHocTka U neYeHne Ha WHCYNT, B
T.Y. C HEOGXOAMMOCT OT MPOBEXAaHe Ha UHTep-
BEHLIMOHANTHO NeYeHue.

Cobc 3anoBeq Ha pbKOBOAMTENS HA NEeYeBGHOTO
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3aBefleHne ce Cb3aaBa Ha PYHKUMOHaNeH NpuHUMN o6opynsaHe OT lll HUBO Ha KOMMETEHT-
BrcokoTexHonornyeH Mo3bYHOCHAOB LIEHTBbP, Mpu HOCT (UBETEH Aynnekc coHorpad C Bb3-
Hanmume Ha BCAKO €QHO OT MOCOYEHUTE YCIIOBUS: MOXXHOCT 3a TpaHCKpaHWanHoO MOHMWTO-

» Onpepgens ce pbkoBoauTen Ha Bucoko- pupaHe) 1 nekap ¢ npugoéuta keanupu-

TEXHOSIOMMYHNS  MO3bUHOCBAOB  LEHTHLP,
OTFOBOPEH 3a UudAnocTHaTa opraHu3aums
Ha OEeNHOCTTa MO WHTEePBEHLMOHANHO ne-
YEHMEe Ha MauMeHT C OCTbP WHCYAT;
dopmupat ce MynTUOANCUMINHAPHN eKu-
nn oT cneunanucT OT cregHuTe cneuunan-
HOCTU: HEPBHU 60NECTn, HEBPOXMPYPrus,
aHecTe3nosnorns M WMHTEH3UBHO NeveHue,
obpasHa amarHocTuka, ¢usukanHa u pe-
XabunutaunmoHHa MeouuuHa n nekapu c
npodecuoHanHa keanmdukaums 3a BUCO-
kocneuwannampaHaTta genHocT ,EHpoBac-
KynapHO JIeYeHNe Ha MO3bUYEH MHCYNT"
BucokoTexHoNnormyHmnaT MO3bYHOCHOOB
LEeHTbp crefBa da € ocurypeH ¢ GyHkumo-
HYpaLLM Ha TepuTopusaTa Ha nevyeGHOTOo 3a-
BegeHue:

e KnuHnka/oToeneHne 3a  €HOO0BAcCKy-
napHa (MHTepBeHUMOHANHa) Tepanus
Ha MO3bY€H WHCYNT, pasnonarawa c
aHrmorpadCckm anapaTr C BUCOKa pes3o-
fioumsa U gurhtanHa cyetpakuus (oa oT-
roBapsi Ha ycnoBuaTa, 3aferHanm B TOuY-
ka 2.4.3.);

e KnuHnka/oToeneHune mno aHecTe3nono-
MM U UHTEH3UBHO neyeHwue, lll HMBO Ha
KOMMETEHTHOCT;

o KnuHvnka/otoeneHune no HepBHU 6one-
ctm ot lll HMBO Ha KOMMNETEHTHOCT U
KNUHMKA/OTAeNEHNe MO HEeBPOXMPYPrns
ot lll HNBO Ha KOMMNETEHTHOCT (BKMHOUU-
TEHO MO [OOroBOp 3a TAX C Apyru ne-
UYebHN 3aBefeHus nNpu gonycTuva Tepu-
TopuanHa 651M30CT) C HEBPOXMPYPrnyHa
ornepaumMoHHa N HEBPOXUPYPIrUYEH KU
(Ha noBuWKBaHe npuW YCINOXHEHUS)) Ha
pasnonoxeHue 24/7;

» KnuHuka/otgoeneHue no kapguonorus lll
HUBO Ha KOMMETEHTHOCT n/nnn KnmHuka
no cbposa xupyprus lll HUBO Ha Komne-
TEHTHOCT;

« KnuHuka/otoeneHve no o6pas3Ha au-
arHocTtuka, lll HMBO Ha KOMMETEeHTHOCT,
obopyaBaHa Cc aHrmorpadcka anapatypa
C [OeHOHoweH ekun 24/7; KT myntu crnanc
C peHoHouleH ekun 24/7; MPT ¢ Bb3MOXX-
HocT 3a andy3us, nepdysns, MPA;

e KnuHvnka/otoeneHune no ¢usukanHa u

pexaébunutaumoHHa megmumna, Il HuBO
Ha KOMMETEHTHOCT;

e KnuHnyna na6opatopus, |l HMBO Ha
KOMMETEHTHOCT;

o CneuunanunampaHo HEBPOCOHONOrM4YHO

Kauusi Mo HEeBPOCOHONOMMs, 060CO6EeHM
B KMVMHWKA/OTOENEHNE WM KABUHET Mo
dyHKUMOHaNHa guarHocTka Ha HepBHa-
Ta CUCTema;

» YCTpOMNCTBOTO U 063aBEXOAHETO Ha Mno-
MeLleHNsaTa ca Cbo6pasHO chneunduyHu-
T€ W3NCKBaHWA W OencTBaluMTe cTaHgap-
™M ,HepBHu 6onectn®, ,HesBpoxmpyprusa
,AHECTe3nss N NHTEH3MBHO neveHune® ,06-
pas3Ha amarHoctuka“, ,duamnkanHa n pexa-
6UNMTaLMOHHA MeauumHa“

2.2. OCHOBHIN OENHOCTU

2.2.1. OCHOBHWUTE OENHOCTU Ce u3BbpLuBaT
B  MyNTUNPOGUNHO wunn npodunupaHo cne-
HO OTAeneHue (crneweH MO3bYHOCHAOB LEHTHP)
cneweH GOMHNYEH KOMMMEKC npu crna3BaHe Ha
MeamumHCKus ctaHpgapt ,CrnewHa meguumHa® n
N3NcKBaHnAaTa:

» V3puueH npoTokon 3a nosegeHve npu oc-
TbP WMHCYNT, CbAbp>KalL:

e [lpouemypa 3a curHan 3a WHCYAT, Cb-
rnacyBaHa CbC CbOTBETHMS LEHTbP 3a
crnewHa MeguuMHCKa MoMOLL;

e [lpouenypa 3a ocCblLleCTBABaHE Ha KOH-
TakT C nekap-cneuvanucT npean npuc-
TUraHeTO Ha NauneHTa;

e [pouenypa 3a npenBapuUTenHO UHPOP-
MUpaHe Ha nadopaTopusTa U CTPYKTy-
pata no ob6pasHa AMarHoOCTUKa,;

e [lpouepypa 3a cneweH OJOCTbM OO 06-
pa3Hu n3cneaBaHus C NPUOPUTET Ha na-
LUMEHTUTE C OCTbP WHCYT.

» Mpn BCMuYKM naumeHT C npeanonara-
€M VHCYNT Ce W3BbpLIBAT 3aOb/KUTENHO
cnegHUTe OEenHOCTW, CBbP3aHn C AuarHoc-
TUYHO-TIEYEBHUS anrOPUTHM:

e ComamuueH cmamyc (OBYCTPaHHO W3-
MepBaHe Ha apTepuanHOTO HansraHe,
nync, EKT, kucnopogHa catypauus);

e [loctaBsaHe Ha nbpBoHayarHa guazHo3a
OT HEeBpOJIOr, MPeMuHan cneuvannsupa-
HO O6yyeHMe 3a OLEeHsiBaHEe Ha OCTbp
WHCYNT, KOUTO N3BbpLUBa:

— [bneH HeBpoOnoOrMyeH craTyc;

— lNonbnBa NpoTOKON 3a 6bp3a Ccenek-
UMs Ha MauMeHTuTe, noaxodawm 3a
ondepeHunpaHo neyeHue;

— Onpepgena TexecTra Ha WHCynTa Cb-
rmacHo  cTaHgapTu3upaHu — ckanm
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(NIHSS, GCS, GLCS, mRS);

- ﬂ,OKyMeHTVIpa CbCTOAHMETO N HacouBa
nadneHTa Kbm 06pa3Ho na3crnegBsaHe.

» O6pasHu uscregBaHusi:

e [lo cnewHocT ce m3ebpwsat KT n/unn
MPT Ha rnaBa no npeleHka Ha cneuma-
nucta no mHeyntu. MNpu nokasaHus ce
n3sbpwBat no crewHocTt KTA unn MPA;

» B cnyvaunte, B Kouto ce nposexga MPT,
3agb/kuTenHo ce  Bkmousa diffusion
weighted imaging (DWI) n T2 — weighted
gradient echo sequence;

o KTA/MPA n/unn myntumoganHo gynnekc
CKeHupaHe Ha MarucTpanHy CbAaoBe ce
npoBeXxaa He3abaBHO NPW TPaH3UTOPHM
ncxemumunn artakm (TUA), neku OUNMU
WM MHCYNTWU C GAyKTyauus Ha CUMMTO-
mMuTe;

e [py nokasaHus 3a WHTEPBEHUMOHATHO
neveHve ce npoBexja aurutanHa cyb6-
TpakunoHHa aHruorpadus (OCA).

» [NosTopHa KT/MPT Ha rnaBsa e nokasaHa
npy BriOWaBaHe Ha nauueHTa.

JlabopamopHu u3cregBaHus:

» [lbnHa KpbBHA KapTuHa C AudepeHumn-
anHoO BGpPOEHE;

» EnexTtponuty;

» OueHka Ha 6bbpeuHaTa GyHKLUS;

» YepHogpobHa pyHKUMS;

e Jlnnnpex npodwun;

e CYE, C-peaKTiBeH NpOTEuH;

» KpbBHO3axapHu HUBA;

» KoarynaumoHeH craryc;

» [lpn HeobxoammocT (VIBT, nHTEpBEHLMO-
HanHO nevyeHne) — KpbBHa rpyna.

lMpenopbyumenHu BpemeBu uHmMepBaru 3a

cboTBeTHUTE AenHocTn (no AHA/ASA):

» Bpeme oT xocnutanu3aums 0o NpoBeX-
JaHe Ha o6pasHo m3cnegBaHe — oo 25
min;

» Bpeme ot xocnutanusauusta OO MNoOny-
yaBaHe Ha fabopaTopHUTE Mnokasarenu
— [0 45 min.

« Bpeme oT xocnutanudaumata oo 3anou-
BaHe Ha ne4yeHmeTto — go 60 min;

2.2.2. PewieHne 3a cnewHo eHaoBacKynap-

HO Jie4yeHne Ha OCTbp unucxemm4yeH
MO3bY€H NHCYNT

> OKJ'Iy3I/IFITa Ha WHTpakKpaHunanHute cbaoBe

TpsA6Ba Aa ce OMarHoCTUUMpa C HeuHBa-
3VBHM 06pPAa3HU U3CnedBaHusl, Korato e
Bb3MOXXHO, MPEAN PeLIeHMEeTO 3a Mexa-

HUYHa TpombekTomusa (Knac 1, Huso A);
AKO 06pasHunTe U3cnenBaHns He ca Hanuu-
HW, TEXXECT Ha HeBpoOsiorMyHaTa cuMmnToma-
Tmka no NIHSS > 9 Toukm npes nbpBuUTE
3 yaca u NIHSS > 7 Toukn mexxgy Tpetus
N WeCTNs yac ca WHOUPEKTEH nokasaTen
3a OKy3usi Ha rofieMun MO3bYHU CbOOBE
(Knac 2, Huso B);

MauveHtTuTe ¢ 6ene3n OT o6pa3HUTE U3-
cnegBaHusa 3a rofiemMmun MHGapKTHU 30HK NO
ASPECTS ckanata mo)xe Aa ca Henogxo-
oswm 3a TpombekTomus (Knac 2, Huso B);
3a oueHKa Ha rpaHuyHaTa 30Ha Ha MO3byHa
nepdy3ms (penumbra), Kato OOMbHUTENEH
MeTOf, 3a M36G0OP Ha MauWEHTU, MOOXOASALLN
3a eHOoBaCKynapHO fleveHre, ce npenopby-
BaT GYHKUMOHAIHM 06pas3HN 13cnensaHus
(KT/MPT mudysna n nepdysus). Coluute
Morat ga ce U3nonsBar U 3a kKopenaumu
C QYHKUMOHANHNSA W3XOA cnepd MexaHuyHa
TpombekTomus (Knac 1, Huso B);
HanpepHanata Bb3pacT He € npoTMBOMO-
KasaHne 3a MexaHuyHata TPOMOGEeKTOMUSA
KaTo OOMbAHWUTENHO nedyeHue. [peleHka-
Ta Ce MnpaBW BHUMATENHO Bb3 OCHOBA Ha
HEBPOJSIOTUYHUS CTaTyC, HeBpon306pass-
BalLMTe U3cnedBaHus U HanMyHWa KOMOP-
6UOMTET, KaTto Ce OLEHW CbOTHOLUEHUETO
nonsa/puck (Knac 1, Huso A);
lMauneHTMTe C UCXeMUYeH MO3bUEH WH-
CynT, MNPV KOUTO € NpoBefeHa cnelHa pe-
Backynapugdaumus (BT, wHTpaapTepuanHa
Tpom6onuza (MAT) u/unum TpoMGeEKTOMUS),
€ npenopbuMTeNnHO Ja ce BKIoYBaT B N10-
KasHW/HaUMoHanHN 1/unm MexxgyHapoaHu
peructpu (Knac 1, Hueo A).

2.2.3.MpoTnBOMNOKa3aHNA 3a eHOoBacKy-

JTapHO NeyeHne

2.2.3.1. AHamHe3a 3a:

>

Te)kbK MO3bUYeH WHCYNT (MM MUOKapaeH
nHbapKT) Npes nocnegHuTe 3 meceua Unm
TeXXKa uJepenHomMoO3byHa TpaBma C [aB-
HOCT A0 21 gHu;

lonama xvpypruyHa MHTEPBEHLMS NN TEX-
Ka TpaBma npes nocnegHuTe 14 OHu;
VHTpakpaHuanHa xemoparusi, MO3byHa
aHeBpu3Ma UM apTepuoBeHo3Ha Mandop-
Mauus;

ApTepranHa MyHKUMs Ha HEeQOCTbMHO 3a
KOMMNpecus MsCTo;

MHorokpatHa unm ycrnoXHeHa nymoéanHa
NyHKUMS Npes3 nocnegHute 7 OHu;

TeXxkn comaTuyHu xemoparum npes no-
cnegHute 21 gHW.

50

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 13, 2017, No. 1



HayuoHaneH KoHCeHcyc 3a MexaHu4Ha mp0M6€Km0MUﬂ npu _ocmbp _UcXemu4yeH MO3b4eH UHCYAm

2.2.3.2. KAUHUYHU Kpumepuu:

>

O6patHO pasBuTME Ha HeBpOJorMyHarTa
cumnTomatuka B MbpBuUTE 3 yaca OT Ha-
YyanoTo Ha CUMMATOMUTE WAN MUHUMAnEH
pednumnt (NIHSS <4);

HekoHTponupyemMo apTepuanHo HansiraHe
Hag 180/110 mmHg wnm Texxka xunepTto-
HUYHA Kpn3a B MOMEHTA,;
ViHTpaapTepuaneH 0ocTbn, HeQOCTbMNEH 3a
HagexaHa foKanHa XemocTasa;

TeXxKo uepHOOpPOGHO, 6bL6PEUHO, Xemarto-
MIOTUYHO WU METaboNNTHO 3a60nsiBaHeE;
EnunentnyeH npunagbk B Hayanoto Ha
cumnTomarumkara, Konto nmutnpa ONMU,
CvmnTomun 3a cybapaxHOuaeH KPpbBOU3NB
UM MHTPaKpPaHNanHO KbPBEHE;
MepukapauT, EHOOKAPAWUT, NMPECEH MUOKap-
OeH nHbapKT o 3 meceua (oTHOcCUTENeH
KpUTEPUIA MpY 3HaAYMMa emMGonn3auns);
MegouumuHcKka [OOKyMeHTauuss 3a TeXKu
cCoMaTMyHM Xxemoparum (0T racTpo-UHTEC-
TUHANHWSA, YpPUHapHUSA TpakT U gp.) npes
nocnegHute 21 gHW.

2.2.3.3. JlabopamopHu Kpumepuu:

>

2.2.3.4. TexHu4eckuU Kpumepuu 3a U3KAlo4YBaHe:

>

Ynotpe6a Ha aHTukoarynaHTu — npoTpOM-
6uHOBO Bpeme Hap 15 s nnm INR>2.0 (oT-
HOCUTENEH KpUTepui);

Mpuem Ha xenapuH (Hag 15 000 E) 48 uaca
npeou HavyanoTo Ha MWHCyNTa U BUCOKMU
CTONMHOCTM Ha aPTT (OTHOCUTENHO NPOTU-
BOMoOKa3aHue);

TpomGouuteH 6poit nog 100 000 x 1079/1;
KpbBHa 3axap < 2.77 mmol/l (50 mg/dl)
unn > 22.2 mmol/Il (400 mg/dl);
BpemeHHOCT, NO3UTUBEH TECT 3a 6GpemeH-
HOCT, WM KoraTo Bpeparta 3a mankara e
no-ronsiMa OT eBeHTyanHaTa nonsa.

Henpeoponuma (HegunaTtupyema) npoKcu-
ManHa apTepuanHa CTeHo3a uiM Bapua-
Ly, KOSITO € Npeyka 3a 6e3onaceH fOCTbM
C eHAoBacKynapHu cpefactsa A0 MSCTOTO
Ha WHTpakpaHuanHaTta OKIy3us.

2.2.3.5. lpegukmopu 3a uHMpauepebpareH
KpbBousauB/xemopacuyHa mpaHcoopmayusi cAeqg
eHgoBacKyAapHO AeyeHue:

>

>

>

KT xunogeH3Ha 3oHa wnm MPT DWI
ncxemmyHa 3oHa > 1/3 3a TepuTopusita
Ha MCA;

MPT nso6passsaHe ¢ DWI/ADC n o6em Ha
ncxemunata > 100-500 ml;

NIHSS > 21 1. u Bb3pacT Hap 80 rogmHu;

» Bpeme ot HauyanoTto > 180 min npu BEHO3-
Ha TpomGonuaa unu Hag 360 min npu UAT;

» BrCOKO 1 TpyOHO KOHTPOMMPYEMO KPbBHO
HansraHe, gaHHu 3a xunepnepdy3noHeH
CVHOPOM Mpe3 nocnegHuTe ABe ceaMuuu;

» Bucok HAS-BLED score;

» AHamHe3a 3a npepLecTsall, MHTpaKpaHua-
NeH xemaTom;

» MPT paHHM 3a Mukpoxemoparun n gueys-
Ha neBkKoaparnosa,

» CepymHa rniokosa Hag 10 mmol/I;

» [MapanenHo MNpuno)xeHne Ha HAKOMKO aH-
TuarperaHT B CbueTaHue C aHTUKoarynaHTt
n/vnu ramkonpotenH lib/llla nHxnéutopu.

2.2.3.6. PelmeHneto 3a 3anouyBaHe Ha mexa-
HUYHa TPOMGEKTOMUS Tpsi6Ba A Ce B3EME CbB-
MECTHO B MYNTUAMCUMMSIMHAPEH €KUM, BKJIIOY-
Ball, HEBPOJSIOr C ONUT B JIEUEHMETO Ha OCTPU-
T€ WHCYNTW, HEBPOXMPYPr (Mpyv HEO6XOAMMOCT),
aHecTe3nosor, HEBPOUHTEPBEHLMOHANNCT (cep-
TMdULMpaH UM C Heo6XoaMMMUS ONUT B EHOO-
BaCKynapHOTO fleyeHne), Kato npouegypara ce
N3BbpLUBa B OMUTEH/aKpeoutupaH LEHTbP, OCK-
rypsieaw, ageksaTtHa rpwka (3anoseq Ha M3 Ne
P[-01-213/28.06.2016 r.)

» VIHTepBEHLMOHAHOTO NeYeHne Npu OCTbp
WHCYNT Ce OCbLUECTBSIBA Creq MnosyyaBaHe
Ha MHPOPMUPAHO Cbraacune OT naumeHTa
UM HEroB 3aKOHEH MpPeacTaBuTEl.

» [Mpn HEBB3MOXKHOCT Ha MauueHTa fga pas-
6epe n noanuwe MHPOPMUPaHO cbriacue,
KaKTO 1 Npu nunca Ha 61M3Kn, eHOoBacKy-
NapHOTO feveHne crnefga fa ce M3Bbplin
npu ycnosuaTa Ha Touka 2.2.6.

2.2.4. Xvipyprua n aHrnonnactmka (cbeaac-
HO HauuoHareH kKoHceHcyc 3a yampas3BykoBa gu-
aszHocmuka u noBegeHue npu ekcmpakpaHuasHa
KapomugHa namoAoeusi)

» KapoTugHa eHpapTepeKkToMus:

e B nopocTpua ctagui Ha NCXEMUYEH MO-
3bUEH VHCYNT KapoTuaHa eHaapTepek-
TOMUSI Ce NpernopbyBa fa ce NnpoBeae B
cneumann3npaHn KavMHUKM nNpu naumuex-
™" cbC 70-99% KapOTUAHN CTEHO3WN.

e )XenarenHo e TA pa ce NpoOBede Bb3-
MO>XHO Han-CKOpO cref OCTPOTO MCXe-
MUYHO CbOUTME, HaW-Oo6pe B pamkuTe
Ha 2 cegMmuLM.

» KapoTtngHa TpaHciyMyHaiHa aHrMonnacTuka

e KapoTmpgHata TpaHCnymMuHanHa aHru-
onnacTuka 1 CTEHTMpPaHe e anTepHaTnea
Ha Xxupyprusta npu naumeHTu ¢ BUCOK
onepatuBeH (aHaTOMUYEH U KIVHUYEH)
PVCK.
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2.2.5. lekomnpecnBHa XeMNKpaHNEeKTOMMNA

» OcbluecTBsiBa ce NP KIUHWYHW U HEBPO-
n3obpasnsBaliM faHHW 3a HapacTsawa
WHTpakpaHuanHa XxunepTeHcus, BofAelwa
[0 KOMa, Nporpecus Ha orHuwHaTa HeBpo-
niornyHa cyuMmnTomaTtka 1 nposisn Ha CTBo-
nosa AUCOYHKUUS;

» [lekomnpecuBHaTta Tepanus B nMbpeuTe 48
yaca crfief, Ha4yanoTo Ha cumMmnToMaTuhKara
ce npernopbyBa npu nauveHtn o 60-ro-
OVLIHA Bb3pacCT CbC 3/10KAYEeCTBEH €BOJIO-
npaw, nHPapKT Ha cpeaHa MO3byHa apTe-
pws;

» VIHTepBeHUUusATa ce npepxoxga OT OCMO-
TUYHA OuNypeTuyHa Tepanua 3a Hamanssa-
He Ha NOBULLEHOTO NHTPaKpaHwanHo Hans-
raHe;

» [Mpn obwurpHN uepe6enapHN WHPAPKTM C
KOMIMpPecmnsa Ha MO3b4UHMA CTBOST € MOoKa-
3aHa BEHTPUKYNOCTOMUSA WU XUpypruyHa
OeKomMnpecus;

» Cblata e npunoXxuma mnpu orpaHuyeH
KOHTUHIEHT OT GOJSIHN.

2.2.5.1. Kpumepuu 3a gexkomnpecuBHa xe-
MUKpaHUeKmomus

e Bb3pact < 60 roguHu;

e Hauano Ha cumntomn < 24 vaca (No us-
KnoueHne < 48 yaca);

e Hanuume Ha umHpapkTHa 30HaA Ha npoBse-
peHata KT unun MPT ¢ ronemuHa Hapg Y2 ot
xemucoepara;

« Jlunca Ha KOHTpanHaMKauMn 3a onepatms-
HO neveHue;

e HeycrnewHa pekaHanu3aumsi, B T.4. HeyC-
newHa TpomM6onn3a, TPOMGEKTOMMUSA 1 Ap.

o Cbrnacue Ha 6nNmM3KnTE 3a N3BbPLUBAHE Ha
npouenypara.

2.2.5.2. KpaHuekmomus npu MaAKOMO3bYeH UH-
papkm

e KnvHMKa 3a nocTeneHHO nporpecupaLla
VHTpakpaHuanHa XunepTteHcus C MposBu
Ha cTBOMoBa ANCOYHKUNS;

» HeBpounso6passaBaliy AaHHN 3a reHepanu-
31paH MO3bYeH OTOK;

e Cobrnacve Ha 60fHUS Unn 6IM3KuTe 3a nU3-
BbpLUBaHe Ha npouenypara;

 Jlvnca Ha KOHTpauHayKauun 3a onepatmBs-
HO neyeHue.

2.2.5.3. KoHmpauHgukayuu 3a npoBexgaHe Ha
gekomnpecuBHa xeMukpaHueKkmomus

« Koma c pBycTpaHHa HeMeguKameHTO3Ha

Muapuasa un 3eHuyHa apednekcus;

e Hannume Ha noseuye oT 3 HebnaronpusaT-
HU MPOrHOCTUYHKN dakTopu: Bb3pacT >60
roouHn; NHGapKTU C AncnokKaums Ha cpe-
OVHHaTa NMHWS, egHOoCcTpaHHa Mugpuasa,
GCS <5;

e KnuHMYHM nnu HeBpou3o6passasaly npos-
B/ Ha BKJIMHSIBAHE;

o Te)XbK KOMOPOBUAUTET;

o TeXxkO npepLecTBallo yBpeXaaHe;

e OTkas Ha 6AM3KNTE 3a W3BbPLUBAHE Ha
npouegypara.

2.2.6. N3ncksaHunsa 3a nHpopmmpaHo
cbrnacme Ha naumeHTa

» VIHTepBEHUMOHANHO feyeHve w/wnu pe-
KOMMpPECUBHA KPAHNOTOMMS NPU OCTbP WH-
CyNT Ce OcCbLecTBABaT Clnef nosiyvyaBaHe
Ha MHPOPMMPAHO cbrnacme OT MauueHTa
W HEroB YrMbJIHOMOLLEH NpeacTaBuTern;

» [pn HEBB3MOXXHOCT Ha MaumMeHTa ga pas-
6epe 1 Noanuwe CbLLOTO, KaKTO U Mnpu
OTCbCTBME HAa GMU3KN UM YNMbIHOMOLLEH
npeacrtaBuTen Ha nauueHTa, npouenypu-
Te cnepBa fga Cce U3Bbplar no BUTanHU
WHOMKaLUN Bb3 OCHOBA Ha npeueHka oT
MynTugncumnninHapHmua  ekun, oTpa3eHa
CTPUKTHO B MeguuMHCKata [OOKyMeHTa-
ums.

2.3. YHOBELUKWN PECYPC N OBYYEHWE
2.3.1. YoBewkn pecypc

WHTepseHumoHanHoto neverHne npu OVIMU
Ce 13BbplUBa OT flekapu C Heobxogumara npo-
decroHanHa keanupukaums B 60MHNUYHN 3aBeqe-
HWA OT TPEeTO HMBO Ha KOMMETEHTHOCT C akpe-
AUTMPaHN ByCOKOTEXHONMOMMYHN MO3bYHOCHOOBM
LEHTPOBE, OTroBapsILLM HA HOPMAaTUBHUTE U3UCK-
BaHUs 3a MpoBeXaaHe Ha HeBPOVHTEePBEHLMO-
HanHO nedyeHue, cbrnacHo 3anoseg Ha M3 Ne
PO-01-213/28.06.2016 T.

2.3.1.1. PbkoBogeH nepcoHan

3a pbkoBoauTen Ha BucokoTexHonornyHus
MO3bYHOCBOB LIEHTbP Ce ornpeens xabunutu-
paHo nuue C npu3Harta CneumanHoCT Mo HEepPBHU
GONECTN WM HEBPOXUPYPrus, ¢ ONUT B OuarHo-
CTULMPAHETO 1 NIEYEHNETO HA MO3bYHOCHOOBUTE
3abonsBaHua Hag 5 roguHu, C yyactue B KBa-
NMMOUKALMOHHN KYPCOBE U HanuuMe Ha Hay4yHu
nyénukaumn no temarta.

PbkoBoauTensaT TpsbBa na o6esneun 24/7
(yaca/ceoMnYHO) U3MbIIHEHWE HA CBOMWTE PbKO-
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BOAHM 3adb/DKEHWs, OTHacAWM ce OO MEeAULH-
CKW, aOMVWHUCTPATVBHW W [UarHoCTUYHO-Tepa-
NEBTUYHU npob6nemn. Tonm u3NbfHABa CRegHuTe
byHKUMM:

» lnaHupa, opraHusupa, KOHTpoauMpa u OoT-
rosapsi 3a uUanocTHaTa AEenNHOCT Ha PyHK-
uMoHanHoO o6ocobeHarta CTPYKTypa;

» KoHTponupa kayecTBOTO Ha AenHocTuUTe,
CbOTBETCTBALLM HA W3MUCKBaHMSATA Ha [o-
6pata MeaMuMHCKa KVHUYHA NPaKTuKa;

» YuacTBa B Mpekute OeMHOCTU Ha CTPYKTY-
para;

» PasBrnBa Heo6XxoOMMUTE OpraHn3auyMoHHU
BPb3kM Mexady OyHKUMOHANHO 060cobe-
HaTa CTPyKTypa C ocTaHanuTe CTPYKTYPHU
3BEHa Ha 1e4ebHOTO 3aBedeHue;

» OcbluecTBsiBa KOHTPOST BbpXy CTPUKTHOTO
cnasBaHe Ha BbTPELWHUTE anroputMn U
NpPOTOKONY;

» V3paboTtBa M nepuogmuHO akTyanusupa
nporpamMara 3a KOHTPOS BbPXy Ka4yecTBOTO
1 epeKTMBHOCTTA Ha AENHOCTTa U 1 npega-
CTaBsa Ha U3MbAHUTENHUA OUPEKTOP 3a YT-
Bbp>KAaBaHe;

» KoHTponupa cnegamnioMHOTO O6yyeHune 1
KBanudukaums Ha MeguUMHCKUTE cneuua-
NCTN B LEeHTbpA.

2.3.1.2. MyamugucyunauHapeH ekun

NHTepBeHunoHanHoTo neveHne npu OVMUA
ce nposexpga OT npegBapuUTenHO MOAroTBEH
MYNTUANCUNIMAIMHAPEH €Kun OT Cheunannuctn C
OOCTaTbYHO TEOPETUYHU MO3HAHUS, MpaKTUyec-
K/ onut u npodecnoHanHa keanudukauus, no-
COYEHU B y4yebHUTE nporpamu n HOpMaTUBHUTE
pasnopenbn 3a nNpugobuBaHe Ha crneunanHocT
B cuctemara Ha 3gpaseonasBaHeTo. B ueHTpo-
BETE paboTAT MEOUMUMHCKN CcecTpu u/wunu na-
60paHTU, NpemMuHann crneumanu3vpaH Kypc Ha
obyueHue.

MynTuancunnavHapHUST eKnn ce CbCTon OT:

» MuHnmym egunH HeBponor 3a 24/7,

» HeBpoxumpypr Ha pasnofioXXeHue C MUHWU-
MasiHa roguHa akTMBHOCT Hap 10 KpaHu-
OTOMUM 3a KMUMCMPaHe Ha MO3bUHU aHe-
BPU3MU N AEXYPEH €eKUn Ha MOBUKBaHe
(oo 30 min);

» CbOooB Xupypr Ha pasnonoXxeHue npu
HEOGXOAMMOCT OT WHTEPBEHLMM BbPXY
eKCTpakpaHuanHiTe CbooBe (ako He ce
OCbLUECTBABAT OT HEBPOXUPYPT);

» VIHTepBeHUMOHaneH,/eHaooBacKynapeH cne-
umnanumcT (HeBpPOMOr, HEBPOXMPYPT, PEHTre-
HOJIOr, MHTEPBEHUMOHANEH Kapamoror, Cb-
[OOB XVpypr 1 4p.), NpeMuHan cneuuannsu-
paHo o6yyeHne u/unn ceptuduumpaH no

nporpamata ,EHOOBacKynapHoO neyeHue
Ha MO3bYeH MHCYNT" (BWXK T. 2.3.2);

» CneumannucT No aHecTe3nosnorns N NHTEH-
3UBHO NneveHue 3a 24/7;

» Kappgnonor Ha pasnonoXeHue;

» Pexa6bunutatopy MNop pPbKOBOACTBOTO Ha
cneuvanucT no ¢usukanHa Tepanus n pe-
xabunutaumsa, 4yMmnmto 6pon ce onpenens
cbrnacHo meguuuHcku ctaHpgapt ,Pusu-
KanHa 1 pexaébunutaunmoHHa MegmumuHa“;

> Jloronep — Npy HEO6XOAUMOCT OT rOBOpPHA
pexabunuTauus;

» MeanumHCKKN cecTpu € OOMbIHUTENHA KBa-
nuérkaumsa 3a 3gpaBHU FPYKKA NPU UHCYNT,
YOOCTOBEPEHO CbC cepTudUKaT;

» Craplia meguumHcka cectpa c o6pa3oBa-
TENHO KBanUdUKaUMOHHa CTeneH ,6akana-
Bbp“ unm ,marnctbp” Mo cneunanHocTtTa
,YNpaB/ieHNe Ha 3OpaBHU TPUKN“ B CbOT-
BETCTBME C un. 68, an. 6 or 3akoHa 3a
nevyebHNTEe 3aBeAeHUs;

» CoumaneH pabOoTHUK.

2.3.1.8. TexHuyecku ymeHus U kBaaugukayus Ha
eHgoBackynapHume cneyuaaucmu, ocbujecmbaba-
wu UHMepBEeHYUOHaAHO AedeHUe:

» [OKYMEeHTUpaHoO obyyeHune 3a guarHocTuka
N fleYeHne Ha MO3bYHU MHCYNTK, CbIMacHo
yyebHnTe nporpamu;

» [JOKyMeHTUpaHo o6yyeHue u npeaxopeH
oNuUT C KaTeTbp apTepuorpadus C MNOHe
100 MO3b4HM aHrnorpadun. YcnoxxHeHusTa
OT npouegypuTe He TpsbBa Aa HAOXBbPASAT
pencTeawmTe ctaHgapTu;

» JJOKyMeHTUpaHo obyyeHne u npeaxopeH
ONUT 3a HaBuraumsi ¢ MukpokaTetTbp (<3
French) n mukposopau (<£0,014 nHua);

» [OKyMEeHTUpaH NpenxofeH OnuT 3a OueH-
Ka 1 OCblLLEeCTBSIBAHE HA eHOOoBacCKynapHu
WHTEPBEHLMOHanNHW npouedypu npu oc-
Tbp WHCYNT — WU3UCKBaT ce MuUHUMyM 50
eKcTpakpaHuanHn un 20 uHTpakpaHuanHu
CaMOCTOSITENHM MNpouUedypu KaTo rnaBeH
N3NbAHNUTEN;

» CneumnanuctuTe, NPoBeXAallM UHTpaapTe-
puanHu kateTepusaumv npu ocTpU WHCYII-
™M, Tps6Ba [a AOKYMeHTMpaT npouenyp-
HATE U KIUHWYHK pe3yntaTn 1 nepurnpo-
LeaypHW YCIIOXXHEHUsl, CbrNacHo yTebpae-
HUTE HauMOHAMHU W/UNN MEXAyHapOOHU
cTaHgapTm.

» [MocoueHnTe n3nckeaHWa nognexxar Ha ne-
PUOAMYHO AOMbIHEHNE U aKTyanu3npaHe u
mMoraT ga 6bpart vacT OT Apyry nporpamMu u
KOHCEHCYCW, NPU KOUTO Ce BKIoYBa Mexa-
HUYHA TPOMBEKTOMMUS.
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2.3.2. ObyueHmne

OGyuyeHneTo 3a Npupo6mBaHe Ha npodecuno-
HanHa KBanupukaums 3a M3BbpLUBaAHE Ha BUCO-
Kocneumanu3anpaHa penHocT ,EHpoBackynapHo
NeYEHNEe Ha MO3bYEH MHCYNT® ce MpoBexaa no
€OMHHM y4ebHN Nporpamun ¢ nonaraHe Ha Abpika-
BEH M3nuT. KOHKpPETHUTE YCnoBMS Ca MOCOYEHU
B NMporpammTe 3a 06y4YeHne 1 OencTBallnuTe Hop-
MaTuUBHN pasnopenséu 3a npuaobueaHe Ha cre-
UManHoCT B cucTemarta Ha 34paBeona3BaHeTo.

» lsuckea ce TeopeTMyHa © npaktuyecka
NMoaroToBka MO [OMarHoCTMka u JieyeHune
Ha MO3bYEH WHCYNT, WHTEepnpeTauus Ha
MO3bYHM aHrnorpadun 1 Opyrn HEBPOU3-
obpassaBaly METOOUKMN;

» O6yuyeHneTo ce nposexaa OT npenoja-
Batenn - xa6|/|n|/|Tv|paHv| nua no CboT-
BETHATa CneunanHocT (HepBHM 6onecTu,
HEBPOXMPYPrusl, HEBpoOpaamMonorus u ap.),
CbrMacHo yyebHaTta nporpama;

» KOHKpeTHWTe cpokoBe 3a 06yyeHne ce
onpepensaT oT yyebHata mporpama, HO He
TpsbBa ga 6baar no-manko ot 12 meceua.

2.4. TEXHNYECKO OBOPYOBAHE (cvrnac-
Ho 3anoeen Ne P0-01-213/28.06.2016 r.)

2.4.1. MynTngeTteKTopeH KOMMIOTbPEH TO-
morpad (KT) c ksanuduumpaH [OeHOHOLWEH
ekun

» Bb3moOXXHOCT 3a nposexgaHe Ha KT Ha
rnaea oo 25 min OT NOCTbMBaHE B CMNELHO
npuemHo otgeneHue (Cr1O) cve/6e3 KT-
aHrnorpadus;

» Bucoka CeH3uTMBHOCT ” cneumduyHoCT
npu n3obpassiBaHe Ha eKcTpakpaHuanHa
CbAoBa NaTtonorna N Mo3byHU aHeBPU3MMU;

» O6xBaTt Ha CKeHupaHe — MUHUMYM 150 cm
C NpocCTpaHCTBeHa pesonouma Hag 0,4 mm
3a no-manko ot 20 s (oTHacsa ce 3a efHo
KT ckeHupaHe ¢ aHruorpadus no speme
Ha eAMH UHCMUPUYM);

» Bb3amoxkHocT 3a EKI-cuHxpoHu3saumns npu
CKEHUpaHe Ha uenus Topakc 3a nepuop
0o 20 s, KOeTo ynecHsiBa andepeHumanHa-
Ta AmarHosa Ha 605ku B repante (MHdapKT
Ha Muokappga, 6enogpobHa emoonusa 1 on-
cekaums Ha aopTara);

» CodTyep 3a BMCOKO kayectBO Ha KT-06-
pasuTe 1 TaxHata pekoHcTpykums; DICOM
3.0 uHTepoenc, c DICOM ¢yHKkuun — Send,

Receive, Query/Retrieve, Basic print,
Get Worklist, Storage Commitment (SC),
DICOM MPPS;

> [ByrnaB MHXXEKTOp C aBTOMATWYHO MPUSIO-
YKEHME HA KOHTPACT;

> ApxvBrpalla cucteMa C Bb3MOXHOCT 3a
TpaHcnaums Ha o6pasuTte.

2.4.2. MarHutHope3oHaHcHa (1,5 T u/vnn
3 T) rtomorpadpua (MPT) c ksanuuumpaH oeHo-
HOLLEH €KMM M Bb3MOXXHOCT Mpu HEeo6xoammMmocT
3a nposexaaHe B pamkuTe [0 2 yaca Ha:

» MPT gndysuna (3a o6ekTnsn3npaHe Ha oc-

Tpa Mmo3byuHa ucxemus) u MPT aHrnorpadus

(3a pokasBaHe Ha kapoTugHa naTonorus,

MO3bYHN aHEBPU3MU HA4 5 MM 1 BEHO3HMU

TPOMGO3N).

» AnapaTbT Tps6Ba [a € 3agb/DKUTENHO

OKOMIJIEKTOBAH C:

» Mopgyn 3a AUCTaAHUMOHHO MOHUTOPUPaHe
Ha nauweHTa, MP o6gmwBaly anapart, MP
NHXeKTop, dapapeesa KneTka, 03By4u-
TenHa CrcTemMa, UHTePaKTUBHO 1U306pass-
BaHe B peasiHO Bpeme Hag 16 kagbpa/s,
nporpamu 3a Diffusion Tensor Imaging u
Diffusion Tractography n gp. (Buwx 3ano-
Ben Ne P[0-01-213/28.06.2016 r.);

e WNHTerpupaHe Ha MPT-pesyntatute B
nokanHara 60nH1YHa MpeXxa 3a NpPeHocC
Ha MeOuUMHCKU 06pa3Hn gaHHu (HIS/
RIS/PACS), DICOM worklist Server class
N TEXHUS apXuB;

» AHecTe3nonorvyeH anapart, BanuaupaH
3a paboTta B ycnoBusiTa Ha MarHUTHO
none € WHTErpupaH MOHWUTOP, OTroBa-
PSLL HA NOCOYeHUTEe U3UCKBaHWA B 3a-
nosen Ne PO-01-213/28.06.2016 r.

2.4.3. KoHBeHUnoHasnHa aHrnorpadus

» [MpoBexpaa ce kaTo ,3nateH ctaHaapT” npu
[OKa3BaHe Ha MO3bYHU aHEBPU3MU, apTe-
pVO-BEHO3HM Mandopmauumn u  GucTynu,
CTEHO32a U TPOMBO3M Ha MO3bUHU apTEPUN
0o 90 MmuHyTM OT noctbneaHeTo B CIO B
pamMKnTe Ha [JOnNycCTUMUS TepaneBTUYEH
NPO30peL, 1 NpY NepunpPoLEnyPHA YCIOX-
HeHus Ha ueHTbpa < 3%.

» BonHnuHaTta aHrmorpadcka cucrema Tpso6-
Ba Ja OTroBaps Ha u3uckBaHuATa Ha 3a-
noseq, Ne P0-01-213/28.06.2016 T.

2.4.4. MyntumopanHo ynTpa3ByKOBO N30-
6pa3sBaHe Ha MO3byHUTe cbpoBe OT Il HMBO
Ha KOMMETEHTHOCT, CbIMaCHO MEAMLUUHCKA CTaH-
papt ,HepsHu 6onectn“ n ,HaunoHaneH KOHCeH-
CyC 3a ynTpa3ByKOBa AMArHOCTUKA 1 MOBEeAeHne
npu ekcTpakpaHuanHa kapoTugHa naronorma’:

» MyntumopaneH pynnekc-coHorpad, OKOM-

nrektoBaH C pasnnMuHu 1306passBalim
ynTpassykoBn wmetoam (B-mode, B-flow,
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power Doppler, M-mode n gp.) n cuctema
3a TpaHCKpaHuanHO MOHUTOPUPAHE;

» Jlekap ¢ npupo6buta npodecmoHanHa Ksa-
nmoukaumsa ,HespocoHonorus® ot Il HuBo
Ha KOMMETEHTHOCT, Ha pasnosioXkeHne 24/7;

» [pu nunca Ha kBanuduumpaH nepcoHan
N KauyecTBeHa anapartypa npouenypaTa He
ce nposexpga n 60MHUSAT Ce HacouBa KbM
Apyr HeBpousobpaszssaw, meton (KTA wn/
unn MPA);

2.4.5. OcnrypeHoCcT ¢ KOHCymaTuBu n me-
OUUVIHCKN n3penns 3a MexaHu4Ha
TpOMGEeKTOMMSA

HdunarHoctunueH cet 3a MO3bYHa

aHrnorpadua — BKIOUBA MOKPUBEH CeET,

cuctema 3a KOHTpacT M cepym, aptepua-

NeH UHTpoJlocep, OANarHOCTUYEH KaTeTbp,

xngpoduneH sogay — 0,035 ;

» VIHTepBeHUMOHaneH nHTpoacep (aesune)
- 90 wvnmn 100 cm; 6,7,8 Fr;

> BbBexpgall kaTeTbp 3a Abn6oKa Karetepu-
3auma Ha BCA — nossonsBsall npemunHaBa-
HETO Ha Tpomb6acnupaTtop W/unu ycTpou-
CTBO 3a CTEHT-aCUCTMpaHa eKCTpakuus Ha
Tpomoun (YCET);

» TBbpon O6GMEHHM Bogaunm Tun Amnna
(Amplatz superstiff) 0,035“ ¢ gbmkuHa He
no-marnko ot 260 cm;

» BbBexpgaw, katetbp C 6anoH 3a OKy3us
no Bpeme Ha acnupaums;

» Tpomb6-acnupaunoHHN KaTeTpu 3a
WHTpaKpaHuanHa Tpoméacnupaums;

» VIHTepBeHUMOHaNHN BoJauun, npegHasHa-
YeHN 3a HaBuUrauus Ha MHTpakpaHuanHara
unpkynauma — 0,010-0,014%

» MukpokaTeTpyn 3a HaBuraums Ha WHTpa-
KpaHuanHaTa LMpKynaumns;

» YCTpPOWCTBO 3a CTeHT-acucTupaHa TPOM-
GEeKCTpaKumMs C OOCTaBsL, KaTeTbp — T.Hap.
»otent Retrievers®;

> OU6PVHONNUTVK 3a UHTpaapTepuanHa yno-
Tpe6a rt PA;

» YcTponcTBO 3a 3arBapsHe Ha [JocCTbna
npes demopanHara unu gpyra aprepus.

v

2.5. OLUEHABAHW MNOKASATENN

2.5.1. 3a oueHka Ha KayeCTBEHUTe nokasa-
TENM Ce Cb3aBa 3a0b/DKUTENHO JOKaneH pe-
TMMCTbP Ha BCEKWM LIEHTbp 3a npoBedeHo aude-
peHUMpaHO feyeHne 3a CrelwHa peBacKynapu-
3aums npn OVMIMW — VBT, tpom6ekTomus, WAT.
lMpenopbuBa ce OO0 ABeE roAMHW fa ce cb3pane
€0VHEH HauuoHaneH PerucTbp M Tekywo oTpa-

351BaHe Ha JaHHUTE B MEXAYHapOOHUSA PErNCTbp
SITS.

2.5.2. B 3aBncnMmMOCT OT opraHm3aumoHHarta
CTPYKTypa Ce oueHsBaT CrnegHuTe KauyecTBeHWU
nokasarenu:

2.5.2.1. CnewHo npuemHo omgereHue/CneuweH
6ONHUYEH KOMNAEKC

» [poueHT Ha npucTurHann 60/IHN BbB Bpe-
MEBUS Npo3opeL, 3a penepdys3voHHa Tepanus
(0o 4.5 vaca 3a VIBT unu po 6 yaca 3a mHTEp-
BEHLIMOHANTHO fIeYeHNe);

» [lMpoueHT Ha obaxgaHusTa Ha LleHTbp 3a

cnewHa meguumnHcka nomou, (LLCMI);

» lMpoueHT Ha TenepoHEeH KOHTaKT Mexay
LICMIT n pexypHus nekap WM HeBpOnor
npeaou NpuUCTMraHeTo B 60nNHMLATA;

» [NpoueHT Ha npunaraHe Ha ckanute NIHSS,
GCS, GLCS, Hunt n Hess ot pexypHus
HEBPOSIOT;

» TOUHO onpepgensHe Ha BpemeBuUTe napame-
TPY (B MUHYTK):

e Mexay npucturaHeTo B 60nHULATa 1 Mbp-
BWSI KOHTaKT C MEOULMHCKN CNeunanicT;

e Mexgy npucturaHeTo B 6GonHuuata u
BPEMETO Ha MbpBaTa KpbBHa Npo6a;

e Mexxgy npuctiraHeTo B 6onHMLATa U MO-
nyyaBaHeTo Ha nabopaTtopHuTe pesynTa-
TV OT nekapsl, B3emall, peweHne (Bpeme-
TO OT XocnuTanusauuaTa Oo rnonyyasaHe
Ha nabopaTopHUTE pe3ynTartu);

e Mexgy npucturaHeTo B 6GonHuuaTa u
KOHCynTaumsaTa C Jfiekap cneumanuct
(Bpeme OT xocnutanusaumsta A0 KOH-
cynTauusTa C nekap crneumanucr).

2.5.2.2. QyHKUUOHaAeH BUCOKOMEXHOAOSUYEH
UeHmMbp 3a AeYeHUEe Ha OCMPU MO3bYHU UHCYAMU
(Bux m. 2.1.):

» [NpoueHT nocTbnuAM 60MHW C OCTbP WH-
CYNT (UCXeMUYEH, XemMoparmyeH, CMeCceH);

» [MpOUEHT WHTPaBEHO3HW TPOM6OAU3N ro-
[OMLLHO;

» [MpoueHT eHgoBackynapHu npolegypu npu
cyb6apaxHOVOHN KPbBOU3NNBM TOOQULLHO;

» [poueHT HeBpou3obpasssaln K3cnensa-
HMA HA MO3bYHW CbOOBE B OCTPUS CTaaun;

» [MpoueHT eHpoBackynapHu npouenypu, OT
TAX:
e TpomGeKkToMUn
e VIHTpaapTepuanHn Tpomeonun3u
o KapotngHa eHpapTepekToMums
e KapotngHa  TpaHcnymuHanHa

onnacTuka
e lIHTepBEeHUMOHANHO nevyeHne npu cyba-
paxHoMaeH KPpbBOU3NNB

aHrn-
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» Hpyru
» TOYHO onpepensiHe Ha BPEMEBMUTE napame-
TPU (B MUHYTW):
o CpenHo BpemMe OT HayasnoTo Ha CUMMTO-
mute go Cr10;
e CpenHo Bpeme oT noctbneaHe B CI10O

Paspgen Tpetn

00 HayaJio Ha Jie4YeHUNEeTO,

» CpegHa Npoab/MKUTENHOCT Ha GONTHUYHUS
npecton (B AHW);

» Wsxop oT NnpoBeAeHOTO neveHve
(MHBanMausaumsa Npy aexocnuranusaumsaTa
— oueHeHa cbc ckanarta Ha Rankin (mRS).

NMPAHUWNNN HA NMOBEAEHMNE

3.1. ANGEPEHUNPAHO NNEYEHNE HA
OCTbP NCXEMWNYEH MO3Bb4YEH
NHCYNT

OudepeHunpaHoto nedyeHne Ha OUMU
BK/IIOYBA CaMOCTOATESNIHO WNW MocnefoBarTesnHo
npunaraHe Ha BT, AT n mexaHu4Ha TpOM6GEKTO-
Musi. I360pbT Ha nevebHMs NOAXon € CTPOro WH-
OMBMAyaneH n cbobpaseH C Bb3MOXXHOCTUTE Ha
30paBHOTO 3aBefeHue. 3anoyHanarta VIBT moxe
ga 6baoe npopbmkeHa ¢ WAT u/unn mexaHu4vHa
TPOMBEKTOMMSA B HaW-6IM3KNS  TeputopuasnHo
pasnonoxeH BucokoTexHonornyeH MO3bYHOCDH-
[OOB LEHTbP, ako ca crnaseHn BCUYKU YCRoBusa 3a
TOBa, NMNCBaT NPOTUBOMOKA3aHNA 1 € OCUrypeH
cneuvannampaH MeguuUMHCKM TPaHCMopT.

3.1.1. BeHO3Ha TpOM60OIN3a — BUXK KIMHNYHA
nbreka Ne 51 (BpemeBun nposopeu oo
4.5 yaca OT Ha4arnoTo Ha CUMMATOMUTE)

3.1.2. IlHTepBeHUNOHANHO neyeHue npwm
OCTbp MCXEMWYEH WHCYNT (BpemeBu
npo3sopeLl 40 6 yaca OT Ha4yanoTo Ha
cumnTomuTe)

» [Mpunarat ce cnegHWTe NOOXoau:

* MEexaHuMyHa eM60feKTOMUS OT cpegHa
MO3bYHa apTepus unm 6asunapHa apre-
pus CbC CTEHT PETPUBLP;

» Tpomboacnupaums oT cpedHa MO3byHa
aptepusa unu 6asunapHa apTepusi CbC
CbOTBETHA CUCTEMA;

* WHTpPaapTepuanHa Tpombonusa - Cy-
npacenekTMBHO WMHTpaapTepuanHo npwu-
noxeHue Ha Actilyse (t-PA) 6onyc 10
mg. Cnen 60MYyCHOTO MpUIIOXKeHue, ce
BKMouBa Actilyse kaTo KOHCTaHTHa WH-
¢dys3ua Ha nepdysop 3a 1 yac LA, mak-
cumasnHa gosa 25-35 mg;

» GanoHHa gunaraums UM CTeHTupaHe Ha
WHTpakKpaHmanHa CTeHo3a;

e MyNTUMOOANHO €eHOOBAaCKYynapHO reve-
HMe, CbyeTaBallo HAKOW OT npeaxonHu-
TE TEXHVKM.

» [Npenopbku, CBbp3aHM C eHpoBacKynapHa-
Ta npoueaypa:
* Bpewmeto , 01 npuemaHeto B CI1O po

NyHKUMATA Ha apTepuanHua cba“ Tps6-

Ba ga 6bge nopg 60 MUHYTM BbB Bpe-

MEBMSA NPO30peL, 3a €eHAOBACKynapHO

NeYeHue;

Jonyckatr ce 0o Tpy MaHeBpu 3a Me-

XaHU4yHa TPOMGEKTOMUS, KOpenvpaiim ¢

BPEMETO 3a pekaHannsauus;

CreneHta Ha penepdy3usi ce OueHs-

Ba no TICI ckanata, 6as3upawa ce Ha

aHrnorpadpCckyn Kputepuu:

- Knac 0 - 6e3 nepoysns;

- Knac 1 - muHumanHa penepdysns;

- Knac 2 - yactnuna penepdysus: Knac
2a — camo 4YaCTMUHO M3MbJIBaHE, KaTo
ce Bu3yanuaupar no-manko ot 2/3 oT
usanara cbgosa Teputopust; 2b — mb-
HO M306passBaHe Ha usanaTa CbaoBa
TEepUTOpKUS, HO NO-6AaBHO W3MbJIBAHE;

- Knac 3 - nbnHa penepdysus.

KpuTepun 3a ycnelwHa pekaHanusauus

cnopen ckanata TICI e oueHka 2b nnmn

3. KnnHnyHata non3a Hamanssa npu

CKOPOCT Ha KpbBOTOKa nof 2b.

OyHkunoHanHuaT usxog or OUMW ce

oueHsiBa No mognduumMpaHaTa ckana Ha

Rankin npu pexocnutanusauusita u Ha

90-na oeH cnep nedveHveto. Ton e 6naro-

npusaTeH npyu mRS < 2 TouKy;

Mpn TaHpemHa okny3us (CbuyeTaHa 06-

cTpykums Ha CMA un xomonartepanHata

BCA) ce npunara nbpBO pekaHanusaums

M aHrnonnactTuka Ha npoKcumanHara

CTeHO3a WM OKNy3usi, nocnegsaHa oT

peBackynapmsaums Ha Mo3byHata ap-

Tepusi BbB BPEMEBUS NPO30OpeL, U npwu

cnasBaHe Ha KpuTepuuTe 3a eHpoBac-

KynapHa Tepanus. [Npu 3Haunma octa-

TbYyHa MNpPOKCUMAasnHa CTEHO3a B Kpas

Ha mpouegypara MOXe Aa Cce MpUIoXu

CTEHTVpPaHe Ha apTepusTa.
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» [Npenopbku, CBbp3aHN C aHecTe3us/cea-

Lms:

e MpenopbuBa ce o6Lla aHecTesnsi nNpu 60-
JTHW, KOUTO Ca CUTHO @XXUTUPaHWN, C HACKO
HMBO Ha cb3HaHue (GCS<8), 3aryba Ha
pednekcu, pecnupaTtopHO KOMMPOMETM-
paHn 1 Npv CbOoOBU MHUMAEHTU B 6acenHa
Ha 3aQHOTO MO3bYHO KPbBOOHGPALLEHME;

e O MNpeLeHKa B ocTaHanuTe cnyvam npo-
Luegyparta MOXKe fa ce M3BbpLUM npu ce-
jauuvs Ha nauueHTa.

MocTnpouenypHO Ha6noaeHe Ha nauneH-

Ta — NMpu Heo6xodMMOCT TO Ce MpoBexaa

B aHrnorpadckata 3ana o 1 uac cnep eH-

[OBackynapHara tepanus;

®yHKUMOHATHO MOHUTOPUPAaHE:

e Ha BWUTanNHWTE nokasatenu (nync, ap-
TEpPUanHO KPbBHO HansraHe, AMWLIAHE,
cartypaums, EKI) npes 15-30 muHyT! B
nbpeute 12 vaca. lNpenopbvusa ce noa-
Obp)XKaHe Ha CUCTONMYHO apTepurasnHo
HangaraHe (AH) < 180 n Ha gUacTONMYHO
AH < 110 mm Hg;

e Ha HEBPONOIMYEH CTaTyc Mo ckKanata
NIHSS Ha 15-30 muHyTM npes nbpeuUTe
12 vaca;

e TpaHCKpaHmanHo ynTpa3BykKOBO MOHU-
TopupaHe Ha CMA 3a oueHka Ha peka-
Hanu3auuaTta go 3-ua vyac 1 Ha 12-ua un
24-na yac (B mbpBuUTE 24 vaca);

» [lpocnekTuBHa oLeHKa Ha MO3bYHUSA Na-
pPEHXVMM 1 CbAOBE C HEBpPOM306passBa-
wn metogun (KT/KTA, MPA nnn OCA) Ha
24-na yac cnep eHgoBackynapHa Tepa-
nust 1 NMO-4eCTO NPU UHAMKALNW;

e [lpu puck 3a peoKny3ns U HUCBbK PUCK
OT KbpBEHe Ce MpoAb/mKasa C xenapuH
B fo3a 500 E/kg wnn 12 000/24 uaca;

e [lpu NOBMLIEH PUCK OT MHTPaKpaHuamaHo
UM  CUCTEMHO KbpBEHE (OTHOCUTEN-
Ha KOHTpaMHAaMKauusl), He ce npuna-
rat aHTmkoarynaHtu (syntrom, pradaxa,
xarelto, eliquis) n aHTnarperaHtun 12-24
yaca (acetysal, clopidogrel) cnen nHTpa-
apTepuvanHa Tpom60on13a;

« [locTaBsAHETO Ha UeHTpaneH BEeHO3eH
MbT WM MNyHKTMPaHe Ha apTepusi nNpes
nbpBuTe 2-24 yaca cnep VAT He e npe-
NMOPBYMTENHO (OTHOCUTENHA KOHTPaWUH-
ankaums!);

e o 30 muHytn cnen WAT ce usbsarea
NMOCTaBSIHETO Ha GanoOHeH ypUHapeH Ka-
TEeTbp N OO0 24 yaca — MoCTaBsAHETO Ha
Haso-racTpanHa coHpga (oTHocuTenHa
KOHTpanHamkaums!);

e ApTepuanHusaT MHTpOQtOCEep ce OTCcTpa-

HfBa cnej Hopmanu3upaHe Ha Xemoc-
Ta3HUTE nokasaTenu o0 24-us yac.

3.2. MOKA3AHUS 3A XOCMUTANN3NPAHE
HA MAUMEHTUTE B HEBPOWHTEH-
31BHO OTAENEHNE UMW KIVHUKA/
OTOENEHMWE NO AHECTE3NOSOrs
N WHTEH3WBHO NEYEHUWE (KAWUM/
OAUN)

» Cflieq eHOOBAaCKyNapHO NeYeHue;

> 06Llla aHecTe3ns 1u/nnu cegupaHe;

» npu cuctonHo AH > 185 mm Hg unmn < 110
mmHg;

» npu GCS < 10 Toukm unu nog 12 Toukn no
GCLS;

» MNPV WHCYNTW C TIbATaATENHU HapyLUEHUS
npeou Wnu cnep npouenypata;

» NpY AuXaTenHy HapyweHus u/unm CbMHe-
HMe 3a O6CTPYKTMBHA CbHHA anHes:;

» NPU KIMHUYHW JaHHW 3a U3pas3eH MO3bYeH
OTOK;

» MosiBa Ha MepunpoLesypHU YCINOXXHEHNSI.

3.2.1.MoBegeHne cnepn eHOoOBacKynapHO
neueHmne
» KOHTpON Ha KpbBHOTO HansraHe n nynca
e [lpn noBmwasaHe Ha cuctonHoto AH

Hag 185 mm Hg wnm Ha pguactonHOTO

— Hag 110 mm Hg ce npenopbyBa KoOH-

TpOn npes3 5 MUHYTKM 0O CTabuaHu CTOW-

HOCTW;

o [lpenopbunTenHy MegMKameHTn 3a Ha-
mManssaHe Ha AH:

— beta 6nokepu

— Nitroprussid iv Ha nepdy3op (MHOnBK-
gyanuaupaH nogxom).

— ACE - nHxmnéutopun

o TapretHu cToMHOCTU Ha AH:

- cuctona <180 mm Hg, agmactona
<110 mmHg npu nogabpxaHe Ha
ONTMManHoO 3a 60nHUA Nepdy3nOHHO
HanaraHe (pPecrneKkTUBHO CpPemHO ap-
TepuanHo HansiraHe);

— CHWWKEHMETO Ha KPbBHOTO HansraHe
npes3 MbpeKs Yac OT npouegypaTa He
ce npenopbyBa fa 6bae C noseve OT
25% OT N3X0OHUTE CTONHOCTW;

— lNpn xemogMHamMmyHa HeCTabuIHOCT
N HapacTBall HEBPOSOrMYeH aepuumt
ce npenopbyBa nosuwasaHe Ha AH
nog HernpekbCHaT MOHUTOPUHT.

» 3eHuUM 1N Cb3HaHue
e Cb3HaHMETO ce mpocrensBa Hernpekbe-
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Hato no ckanarta GCS;

» Peructpupa ce ronemuHaTa Ha 3eHULM-

TE 1 peakumaTa UM Ha CBeTIuHa.
> KonTpon Ha aunwaHeto n O, -catypauus

e npu O,-catrypauma < 95% e Heo6xoau-
Mo nopasaHe Ha O, upes HasaneH Kare-
T™HP;

e Mnpu anHonyHu naysu > 10-15 s go 20/h
ce BkntouBa kbm CPAP ¢ macka;

e Npu Temnepatypa Hap 37.5° KbMm Te-
panusta ce [obaBAT  aHTUNUPETULM
(Paracetamol, Metamizole).

o [logpo6eH HeBpoOnorMyeH craTyc no
NIHSS ce cHema HenocpeacTBEHO cnen
npuemaHe B WHTEH3UBHO OTAeneHue/
KNVHUKa 3a feyeHne Ha WHCynTw, 24
yaca cnep ToBa U NMpuv BCSKO BfOWaBa-
He B HEBPOSIOrMYHNA CTaTyC.

» HeBpomsobpasssawy n na6opartopHu un3-
cnepBaHus

e MpU BRoOLIaBaHe B HEBPOSIOTMYHUS CTa-
Tyc cnewHo ce nposexpa KT/MPT;

e KOHTPOMHWM f1abopaTopHu n3cnenBaHus
(Hb, Leuc, Thr, xematokput, CRP, Glu,
Na, K, Kreatinin, INR) ce Ha3HauaBar
12-24 yaca cneg TPOMGEKTOMUS;

e MO MpeueHkKa ce NnoBTapaT cneunduyHn
BUOXUMUYHY MOKa3aTesnu.

3.3. HEAUDEPEHUWPAHO NEYEHUE

HeondepeHumpaHo nevyeHne B OCTpuUsA CTa-
QWA Ha NCXEMUYHWSI MHCYNT Ce MpOBeXha C aH-
TUKoarynaHtu u/unm aHtmarperantu. Npuema ce,
ye NeYeHNEeTo MOXXe Ja NpefoTBpaTh paspacTtsa-
HETO Ha TPOMGa KbM UCXEMUYHaTa neHambpa, aa
Hamanm pasmepuTe Ha uHdapKTa 1 TexecTra Ha
HeBponorMyHUS aeduunt. To NoHMXaea prcka oT
paHHM peuuaMBM Ha WUCXEMWUYHUS WMHCYNT U OT
ekcTpauepebpanHm  TPOMBOEMOBOSINYHN  YCIIOXK-
HEeHUs — TPOMGO3a Ha AbNGOKNTE BEHM U 6eno-
OpO6Ha embosus.

» MaumeHTuTe crnepsa pa nonyyaeaT aHTW-

TPOMGOTUYHA Tepanus;

» [aumeHTn, Mpu KOWTO He ce Hanara ne-
YeHne C aHTMKoarynaHTu, cnegsa pga no-
nyyaBaT Tepanus C aHTuarperaHTn. Kbae-
TO € Bb3MOXHO, ce npunara Acetysal unm
Clopidogrel camocTosTeNHO;

» KoméuHaumsta Ha Acetysal ¢ Clopidogrel
He ce npenopbyBa Npu NPECeH UCXeMnYeH
WHCYNT, OCBEH B cneuuanHu cnyyau (Hanp.
HecTabunHa cteHokapaus, Non-Q muokap-
LeH MH(apKT NN CKOPOLLUHO CTEHTUPAaHE).
JleueHneto cnegsa ga 6bde NpPoOBEXOAHO

00 9 meceua cnep CboUTUETO;

OpanHo aHTMKOarynaHTHO fleYyeHne C WH-
OVPEKTHEH aHTUKOAarynaHT Win HOB opaseH
aHTukoarynaHt (INR 2.0-3.0) ce npenopbu-
Ba Cfeg WUCXeMWYEH WHCYNT, CBbp3aH C
NPeacbpaHoO MbXaeHe. TO He e mokasaHo
npu nauneHTn C KO-MOPOBUOHWM CbCTOSHUSA
(NnpunagbuK, NowWw KbMMnanbHC, HEKOHTPO-
nmpaHa enunencusi UM racTPOUHTECTU-
HanHO KbpBEHE);

HanpepgHanarta Bb3pacT, cama no ceée cu,
He e KOHTpanHoukKauus 3a neyeHne ¢ opa-
NEeH aHTMKOoarynaHT;

3a nauneHT C Kaponmoemo60fIMUYeH UHCYIT,
HECBbp3aH C MpPeacbpoHO MbXAOEHE, Ce
npernopbyBa flieYyeHne C opanHu UHOUPEKT-
HK aHTukoarynaHtu (INR 2.0-3.0), ako puc-
KbT 3a peunanBs e BUCOK;

He ce npenopbuBa neyeHne ¢ opaneH aH-
TUKOarynaHT Ccnen Hekapamo-emMm605MyeH
WUCXEMWYEH WHCYNT, OCBEH B cryyanTte C
HAKOU CNeundUuYHN CbCTOSIHUS — aopTeH
atepowm, dy3ndopmeHa aHeBpu3ma Ha 6a-
3unapHata apTtepus, ucekaums Ha LWun-
Ha apTepus unu nepcuctnpawl dopameH
OBafie C HanMume Ha [Joka3aHa Obnboka
BEHO3Ha TPOM603a, KaKTo 1 Npu aTpuranHa
cenTanHa aHeBpu3ma.

3.3.1. HeandepeHuunpaHo neyeHne no Bpe-

Me Ha Xxocnurtann3aundara

» MoHuUTOpUpaHe Ha HEBPONOMMYHMS CTaTyC

upe3 “NIH Stroke Skale” — Ha 4-4yacoBu WH-

TepBanu B MbpBUTE 72 yaca crneq VHCynTa,;

lMpoTekuus Ha guxatenHuTe nbTuwa n 6e-

noapo6Ha PpyHKLMS:

» ApjekBaTHa KpbBHa OKCcureHaums — npu
cartypaums nog 95% npunoxxeHune Ha 2—4
nmTpa KMcrnopopa HasasHo;

o [lpn Texxko yBpepneHa guxaTenHa QyHk-
uMs ce MnpoBexaa uMHAMBMAyanHa npe-
LieHKa 3a U3KYCTBEHA BeHTunauus.

[pvXn 3a cbpaeyHata GyHKUUSA:

e CbpoeuHo MoHuTOpUpaHe (C uen oT-
KpuBaHe Ha €eBEeHTyasHO MNpPeacbpaHo
MbXXOEHE);

» PerynupaHe Ha cbppoeyHus puTbMm (Me-
OMKaMEHTO3HO, upe3 Kapauosep3uo
AN MMMAaHTaums Ha CbpOeYeH CTuMy-
narop);

o KopurmpaHe Ha xunoBonemuns u4pes
nnasmo3amMecTBalln pasTBopy;

o [MopobpkaHe Ha BWCOKO HOPMAasHO
KPbBHO HansraHe U HopmanHa Cbpaeu-
Ha yecToTa — C Orfnea onNnTMMU3npaHe Ha
CbpAeYHNA Oe6UT.
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> MOHI/ITOpI/IpaHe Ha KPbBHOTO HandraHe:

e PyTMHHO NMOHWXaBaHe Ha apTepuanHoTO
HangaraHe He ce npenopbyBa Cnep oc-
TbP WHCYNT;

e BHMMaTenHo u NOCTENEHHO MOHWXaBa-
He Ha KPbBHOTO HansraHe nNpu CTOWHO-
cTm Hapg 220/120 mm Hg, npu 60nHu
CbC CbpaeyHa HepocTaTbyHOCT, Auce-
Kaunss Ha aopTaTta, OCTpa 6bbpeyHa
HEOOCTaTbUYHOCT, 3/10KayecTBeHa Xu-
NepTOHUS NN XMNEepPTEeH3MBHA eHueda-
nonarus;

e [lpu aprtepuanHa XuMoOTOHWSA Kato pe-
3yATat OT XUMNOBOMEMUS WA acoumun-
paHa C HeBpoOnorMyHa yBpeda ce rnpe-
nopbyBa MNPUIOXEHNE Ha MOBULLABALLM
o6ema nnasmo3amecTBally pasTBOpPM.

lMopobp)kaHe Ha onTUMAaneH BOOHO-ENek-

TPONNTEH GanaHc

e MoHuTOpMpaHe Ha BOOHO-ENIEKTPONUT-
HUs 6anawc;

o [lpyno)xeHne Ha WHTPaBeHO3eH ¢u3un-
ONorMyeH pasTBop, M36ArBaHe Ha [ek-
CTpO3a B paHHWSA CTaaumn Crep uHcynTa.

MoHuTopupaHe Ha CEPYMHO HMBO Ha KPbB-

HaTta 3axap

e JleyeHne C VHCYNUH MpY HWBO Ha KPbB-
HaTta 3axap >10 mmol/I

o Mpu xunornukemus < 2.8 mmol/l ce
npunara BnueaHe Ha 10-20% rnioko3a.

Mpn nupekcus Hap 37.5° ce po6ass

Paracetamol. Tbpcu ce cbnbTCTBaLLla WH-

dekuus.

3.3.2.JleueHne Ha MO3bUYeH OTOK N MOBMU-

LEHO UHTPaKpaHnanHo
HansraHe

XupypruyHa OeKOMMpecuBHa Tepanus ce

npunara npu CTporo NOAGPaHN NaUNEHTU:

e Bb3pacTt oT 18 go 60 rogmHu, NIHSS
>15 TOUKM, MPOrPECUBHO HapyLUeHNe Ha
Ccb3HaHueTo, KT gaHHM 3a MO3bYeH UH-
dapkT Hag 50% ot TeputopusaTa Ha CMA
unn >145 cm® Ha DWI po 48-us yac ot
Ha4anoTo Ha WHCYNTa;

e PV OGEMHO HapacTBaliM MankoMO3bu-
HU UHPaPKTV;

KoHcepBaTuBHO neyeHune

e MoBAMraHe Ha rnaeara Ha nauueHTta go
30°;

e N36SrBaHe Ha GONKOBU CTUMYNN;

e HOpManuaupaHe Ha TenecHara Temne-
partypa;

e rogxopsila OKCUreHauus;

e ropgabp)aHe Ha uepebpanHo nepdysu-

OHHO HangraHe Hag 70 mm Hg;

e BEHO3HO npunoxeHue Ha 10% Mannitol
(25-50 g Ha Bcekn 3-6 vaca);

e GOMYCHO npunoxxeHve Ha Thiopental.

3.3.3.Moaxoan 3a ctumynupaHe Ha eHOoO-

» W3nonssaHeTo Ha

reHHaTa HeBpONpoOTeKUnA
HEBPOMNPOTEKTUBHY

(HeMeOMKaMeHTO3HU K/UnNn  MeanKamMeHTO3HN)
cpeactea npu OVIMU e cnopHo. To ce ouaksa
[a orpaHnyn HeBpOnornyHus geduumut upes nog-
rnomaraHe Ha npoueca Ha pecTuTyuus B NepumnH-
dbapKTHUTE 30HM Ha penumbra;

>

MauneHTn, kouto ca 6GWIM Ha Tepanus
CbC CTaTuHW Npegu Hadyanoto Ha OVIMU e
YMECTHO [a npoabikart Tepanuata no Bpe-
Me Ha ocTpus cTagum Ha uHcynta (Knac
2a, Hueo B);

XvnepbapHa okcugMHaums He ce rpeno-
pbusa npu ONMW c mn3knioyeHne Ha Mo-
3byHa embonuM3aums OT ra3oB MNpPOU3Xopn
(Knac 3, Huso B);

MHayumpaHaTta xmnotepmmsa 1 TpaHCKpaHu-
anHata nasep Tepanusa B nepuHdapkTHaTa
30Ha ca B npouec Ha npoyuysaHe (Knac
2b, Hueo B);

[MoHacTosAwem ocTaHanute  HEBpPOMpPO-
TEKTVBHU MEOMKaMeHT! He ca Jokasanu
edeKTVBHOCT, Nopaan KOeTo He ce npeno-
pbuBat (Knac 3, Huso A).

3.3.4.JleyeHne n npeBeHUNA Ha YCIIOXHe-

>

>

>

>

HuATa
JleueHve Ha UHpeKLUUTE C NOAXOAALLMN aH-
TUBUNOTULIN;

[MpeBeHUMa Ha acnMpaunoHHa MHEBMOHUS

e YEecTU NMPOMEHM Ha Mno3arta B NErnoTo u
npoBeXxaaHe Ha nynvoHanHa éusnkan-
Ha Tepanus;

e XpaHeHe C HasoracTpanHa coHga Wam
nepkyTaHHa eHTepasnHa ractpocToma;

e paHHO pas3aBYKBaHE;

[MpeBeHUMs Ha Obn6oka BEHO3Ha TPOMG60-

3a 1 6enogpobHa eméonus

e pPaHHO pPa3dBWKBaHE;

e paHHa pexuppartauus 1 NPUIoXKeHne Ha
KOMMnpecupall, vyopar;

e HUCKODPaKUMOHUPAHN XenapuHu, WIm
HUCKN [031 HedpakuMoHMpaH XenapuH
MOOKOXHO — MpW MauMeHTn C BUCOK
pUCK (3aTnbCTsABaHe, AMabeT, NnpeaneH
WHCYNT U T.H.);

[bpuose

e He ce npenopbyBa NpodunakTika ¢ aH-
TUKOHBYJICAHTV Ha MaUMEHTU C WHCYNT,
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KOWTO HAMAaT UCTOPUS 3a MbPUOBE;

e MpV NapumManHu unu BTOPUYHO reHepa-
nM3npaHn rppyoBe B ocTpata ¢dasa Ha
NUCXEMUYHNA WHCYNT Ce npunaraTt aHTtu-
KOHBYJICAHTU 32 MPEBEHUMS Ha MOBTOp-
HWU MbPUOBE;

» [Npn Bb3GYOA M 0O6BPKAHOCT KaTO CMMMTOM
Ha camusi UHCYNT WM MOCTUHCYNTHO ycC-
NOXKHEHNEe ce npwunara cejauusi U aHTun-
CUXOTUYHO NeveHne, KoUTo TpsibBa da ce
npeawecTBaT OT afeKBaTHO JieueHne Ha
noanexxawara npuunHa,;

» VIHKOHTMHEHUMSA N MHPEKLMN HA MUKOYHK-
Te nmbTuwa
» [I36srea ce npodunaktmka ¢ aHTM6MOTULN;
e MpV AMarHocTuumMpaHa nMkoyHa MHoek-

uMs ce npunarat noaxoaawim aHTuémo-
TALK;

e MpuV MNosiBa Ha WHKOHTUMHEHUWS ce Mpo-
BeXOa KOHCynTauusi C MNOOXOAsw, cne-
LMasnncrT;

» XpaHeHe u opodapuviHreanHa gucdarus

e 13cnegBaHe Ha rontaTtenHara GyHKUMS;

e MpenopbyBa CE paHHO 3arnoyBaHe Ha Ha-
30racTpasHO XpaHeHe (B pamKuTe Ha Mbp-
BUTE 48 yaca);

e B MbpPBUTE ABE CEOMULM OT Hauyanoto Ha
WHCYNTa He e Noka3aHOo XpaHEeHe C MNepky-
TaHHa eHTepasiHa racTpoCcToMa;

» PaHun OT nponexxasaHe u Oekybutycn — 3a
npodunakTmkara UM ce npenopbysa YecTa
Peno3nums, ONTUMU3UPAHE Ha XpaHUTen-
HUA pexuMm, yrnoTpeba Ha OBnaXkHsABaLLU
KpemMoBe 1 M3Mon3BaHe Ha aHTUOeKy6u-
TanHW groweun.

3.3.5. Pexabunurtauus
» YcnoBusa 3a pexabunuraums
o MPUIOXKEHNE HA KOOPAMHMpPaHa MyATU-
OVCUMNNIMHapHa pexa6unutaums B OT-
JeneHusiTa 3a JieyeHne Ha OCTpU WH-
cynTu;
° paHHO 3anoyBaHe Ha cneumanu3vpaHa
n cneundunyHoO OpUEHTMpPaHa HeBpPoOpe-
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NMPUNOXEHNA

NIHSS ckana

National Institute of Health Stroke Scale — NIHSS Toukn

1a - HUBO Ha Cb3HaHWe (KOMMYECTBEHU HapyLLUEHUs B Cb3HAHMETO)
0 - 6yneH, ajeksaTeH; 1 — COMHONEHTEH; 2 — conop; 3 — pearmpa camo ¢ pedyieKCHN MOTOPHW UMK
aBTOHOMHW OTFOBOPW; UMM € HaMb/IHO Hepearupaty koma

16 — BbNPOCU MNpK HApPYLIEHNE HA Cb3HAHWETO
0 - NpaBUHO OTroBaps 1 Ha ABata Bbhpoca; 1 — NpaBunHo oTroBaps Ha 1 BbMpoc; 2 — HENPaBMHO
oTroBapsl 1 Ha ABaTta Bbnpoca

1B — KOMaHau npun HapyweHne Ha Cb3HaHNETO
0- npaBvNHO U3NbaHABA N ABETE KOMaHOW; 1- npaBvNHO U3NbiHABa 1 KomaHpa; 2 - HenpaBuiHO
n3nbiHABa U OBeTe KomMmaHan

2 — OYHU OBVKEHUS/MOrNenHn napesn
0 — HOpMasHN OYHU ABUXEHUS; 1 — yactTuuHa nornegHa napesa; 2 — TotasHa nornegHa napanusa

3 — 3puUTENHN HapyLUeHNs/3pUTENHN noneTa
0 — 6e3 3putenHu HapyleHus; 1 — yacTuyHa XeMuaHorncus; 2 — MbjfHa XemuaHoricus; 3 —
6unatepanHa xemvuaHorncus

4 - nuuesa napanusa — nesus Ha VIl umH
0 — HopMarnHu CUMEeTPUYHN OBWKeHus; 1 — neka napanusa; 2 — yacTuyHa napanusa; 3 — Texka
napanusa Ha egHata unv ABeTe CTpaHu

5 - pBuraTtenHa OevHOCT pbka; 5a naBa pbka; 56 AsacHa pbka
0 — HAmMa npoHauusa; 1 — 3aabpXka KparHuka go 10 cek; 2 — He MOXXe [a 3aabpXKu, OTrycka [0
N1ernoTo; 3 — HAMa CbMNpoTMBa CpeLLy rpaBnTaumaTa, KpanHVKbT naga; 4 — HeBb3MOXKHO [ABVKEHME;
5 — amnyTaums, KOHTpakTypa

6 — pBuraTtenHa OenHOCT Kpak; 6a nsiB Kpak; 66 AeceH Kpak
0 — HAmMa npoHauus; 1 — 3agbpxka kpanHuka oo 10 cek; 2 — He MOXe Aa 3adbpXku, oTnycka
[0 NernoTo; 3 — HAMAa CbNPOTMBA CPeLly rpaBuTaumuaTa, KpanHUKbT Napga; 4 — HeBb3MOXKHO
ABVDKeHWe; 5 — amnyTaumsa, KOHTpakTypa

7 — arakcua Ha KpavHuuuTe
0 — nunca Ha aTtakcus; 1 — atakeus B eVH KpamHUK; 2 — atakcus B ABa KpanHuka

8 - ceTmBHOCT
0 — HopMmarnHu ceTuBHN GyHKUMK; 1 — fleka OO0 ymepeHa CeH30pHa yBpena;
2 — Texxka unu ToTanHa ceTuBHa yBpepa

9 — Ham-go6pO e31KOBO MpeacTaBsHe
0 - HAva adasus; 1 — neka 0o ymepeHa adasus; 2 — Texxka adpasusi, 3 — MyTu3sbM, rmobanHa
adasus

10 - gusapTpus
0 — HopmanHa apTukynaumus; 1 — neka o ymepeHa An3apTpusi; 2 — Texka Au3apTpus

11 - pecTpuKuusi 1 HEBHUMaHWE
0 — 6e3 abHOPMHOCTU; 1 — 3PUTENHO, TAKTWUIHO, CAYXOBO, NPOCTPAHCTBEHO WM MEPCOHANHO
(comaTtnyHO) HeBHUMAHMWE; 2 — N3PA3EHO XEeMUHEBHNMAHUE NN XEMUUTHOPMPaHe 3a noeeye OT
eflHa CeH30pHa MojanHoCT

O6wa NIHSS oueHka (0-42 T.)
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Ckana 3a oueHka Ha komu no Glasgow-Liege

Bup peakuns CumnTomu OueHka (Toukn)

OTBapsHe Ha ouu CnoHTaHHO
[Mpwn noeukeaHe
[Mpn 6oneso gpasHeHne
Jluncea peakums

Bep6aneH otroBop OpvieHTupaH
O6bpKaH
HeapeksateH
Hepasz6upaem
Jluncea BepbarneH (cnoseceH) OTroBOpP

MoTopeH oTrosop M3nbnHsBa KomaHam
Jlokanuaupa
OTgpbnBa ce npu 6onka
ABHOpMHa prekcus
ABHOPMHa eKCTeH3us
Jluncea moTopeH oTroBop

CtBOnoBY pedrekcu (OpoHToOp6YKYNapeH
BepTtukaneH okynouedaneH
3eHnuHa peakuua Ha CBeTnnHa

N W s Ol D W R O0OO=TND W R =, WS

Xopun3oHTaneH okynouedaneH um oKynoBecTubynapeH

—_

OkynokapaunaneH
Jlunceat ctBONOBU pednexcu 0

o6wo

>17 TOuKU: Nneka cTerneH, 16-12 Toukn: ymepeHa cTeneH, <12 TOuKW: Texkka CTemneH.

Ckana Ha Rankin

Ckana CreneH Ha HBanNngHoOCT

0 Jlunca Ha knMHMYHa yBpeaa 1 GyHKUMOHaneH aeduumr;

Ilnunca Ha n3paseHa NHBaNIMgHOCT, HO Ca Hanuue oTaeNIHN KNUHUYHU CUMNOTOMN — 60HUAT
e crnocobeH ga n3pbpliBa CaMoCTOATENTHO 06MYanHNTe CU 3adb/DKEHUS Y aKTUBHOCTY;

Jleka cTeneH Ha MHBaNUOHOCT — HEBb3MOXXHOCT 3a Mn3BbpLIBaHe Ha npegvulHnUTe cu

2
3ab/HKEHUs, HO Bb3MOXHOCT 3a CaMOCTOSITENHO O6CnyXBaHe 6e3 uy>kaa MoMOLL;

3 CpepgHa cTeneH Ha MHBaNMAHOCT — GONHUSAT Ce Hy)XAae OT M3BECTHa MOMOLL B
©)XEe[HEeBMETO, HO MOXXE Aa XOOU CaMOCTOSITENHO;

4 CpenHo Texka CTeneH Ha WHBaNUAHOCT — HEBb3MOXXHOCT 3a CAMOCTOSITENHO XOAEHe ”
o6cny)xBaHe 6e3 uykaa MomoLL;

5 Te)xka CTeneH Ha WHBaNMAHOCT — GOMHUAT € NPUKOBaH Ha Nerno, Ma UHKOHTUHEHLMS 1
Ce HyXfgae OT MOCTOSIHHW CECTPUHCKMN TPUKU U BHUMAHWE;

6 CwmbpT
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OueHka Ha pucKa OT MHCYNT 1l KbpPBEHE.

Mpenopbku 3a noBeaeHue Npy NPEACbPOHO MbXAEHEe

EBponenicko kapanonoruuHo apyxectso (ESC), aktyannsaums 2012

Mpenopbka

Knac

HuBo

AHTUTPOMGBOTUYHA Tepanus 3a NpefoTepaTaBaHe Ha TPOMGOEeM6OoNN3bM Ce Mpenopbysa 3a
BCUYKM nauveHTn ¢ MMM, ¢ u3knioyeHne Ha NaumneHTn (U MbXe, U XKEHM), KOUTO Ca C HUCBK
puck (Bb3pacT <65 roguHu 1 eauHuYHN cnyyam Ha MNM) unn npyn KoMTo CblecTByBaT Npo-

TNBOMOKa3aHus.

|/|360pr Ha aHTI/ITpOM6OTI/IHHa Tepanua TpRGBa [Ja Ce OCHOBaBa Ha abCosoTHUTE puckoee
oT I/IHch'IT/TpOM6OEM6OJ'II/I3'bM N KbpBEeHE N HeTHaTa KNMHU4YHa nons3a 3a gageH nauueHt.

Pesyntatbt CHA,DS,-VASc ce npenopbuBa Kato CPEeACTBO 3a OLEHKa pucKa OT UHCYNT npu

HeknanHo MM.

Mpu naunentn ¢ pesyntat CHA,DS,-VASc 0 (T.e. Bb3pacT <65 roanHn ¢ eAMHNUYHN cnyyan Ha
MM), KOoUTO ca C HUCBK PUCK, 6e3 PUCKOBU dakTopu, He ce NpenopbyBa aHTUTPOMGOTUYHA

Tepanua.

CHA,DS,-VASc ckana
3a 6051HM C NPeacbPAHO MbXAaeHe

MapameTpn

Toukn

C

3acTonHa CbpAeyHa HeaoCTaTbyYHOCT. JleBokamepHa AnchyHKLUmUA

XvnepTtoHus

Bb3pacTt > 75 rognHu

Nna6et

MHeynT, TpaH3MTopHa UCXeMUYHA ataka, TPOMGOeME0NN3bM

CbooBo 3a6onsiBaHe

>|I<|»W|O|>»|I

Bb3pacT mexxay 65 un 74 roguHu

S

JKeHcku non

MakcumaneH 6poii Touku

Mpeon 3anouBaHe Ha eHOOBacKyfnapHa Tepanus ce npasBu OLEHKa Ha pucka OT
kbpBeHe — HAS-BLED score:

npu HAS-BLED score >3 — Hanuume Ha BUCOK PUCK OT KbpBEHE,
0 TOUKM — nMnca Ha PUCK OT KbpBeHe,

1 TOuKa — HanuumMe Ha HUCHK PUCK OT KbpBEHE,

Haf 3 TOUKU — BUCOK PUCK OT KbpPBEHE.

HAS-BLED ckana 3a oueHKa Ha pucka
OT KbpBeHe OT opasnHu aHTuKoarynaHTti npv NVl

MapameTpn

Toukn

H

XunepToHus

Bbb6peuHa nnm yepHopgpo6Ha AnchyHKLUMSA (BCSKO AaBa 1 Touka)

1 vn 2

Wueynt

KbpBeHe

HectabuneH INR koHTpon

m| r | @ w|>

Bb3pacT Hag 65 roanHu

D

Mpuem Ha nekapcTtBa nnm ankoxon (BCAKO gasa 1 Touka)

MakcumaneH 6poii Touku
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INFORMATIONS / NHOOPMALIMA

SECOND NATIONAL CONGRESS
OF NEUROSONOLOGY AND
CEREBRAL HEMODYNAMICS

with International Participation

BTOPU HALIUOHAJEH KOHTPEC
M0 HEBPOCOHOOIUA U
MO3bYHA XEMOAWHAMUKA

C MeXXAYHapOJHO y4acTne

September 30 — October 2, 2016 | Sofia, Bulgaria
Bulgarian Red Cross

The Second National Congress of the Bulgarian
Society of Neurosonology and Cerebral
Hemodynamics with international participation
was held in the halls of the Bulgarian Red
Cross in Sofia from September 30 to October
2, 2016. The event was under the auspices of
the Neurosonology Research Group of the World
Federation of Neurology, European Society of
Neurosonology and Cerebral Hemodynamics,
Medical Faculty of Sofia University “St. KI.
Ohridski”, Military Medical Academy, Bulgarian
Academy of Sciences and Arts, Bulgarian Society
of Neurology, Bulgarian Medical Association
and Bulgarian Red Cross. Over 160 delegates
from Austria, Bosnia and Herzegovina, Bulgaria,
Germany, Israel, Macedonia, Serbia, Sudan
and Croatia, medical, nursing, physical therapy,
medical rehabilitation and occupational therapy
students from various Bulgarian medical
universities and the National Sports Academy
“V. Levski” were registered for participation.
The forum was dedicated to the developments
in diagnosis and treatment of cerebrovascular
diseases with a focus on differentiated stroke
treatment (thrombolysis and thrombectomy).
The event was accredited with 12 points by

OT 30 centemBpu oo 2 okTomepmu 2016 roguHa
B 3anuTe Ha Bbnrapckusa yepBeH KpbCT B rpag
Codua ce nposege Btopusi HaumoHaneH KoOH-
rpec ¢ MexgyHapopHo yyactue Ha bbnrapckarta
acoupaums No HeBPOCOHONOMMSA N MO3bYHA Xe-
mopvHamuka. PopymbT 6e nop ervparta Ha W3-
crneposaresickara rpyna rno HeBpOCOHONOMS KbM
CeetoBHata ¢epnepauna no Hesponorus, Eepo-
NerncKOTO APYXXeCTBO MO HEBPOCOHONOMMSA U MO-
3byHa XemogmHamuka, MeguuuHckusa dakynTet
Ha Codunckn yHusepcuteT ,,CB. Kn. Oxpuaocku,
BoeHHomeouumHcka akagemus, bBbrrapckarta
akagemms Ha Haykute u uskyctearta, bbnrap-
CKOTO [ApPY>KecTBO MO Hesponorus, Bbnrapckus
nekapckun cblo3 1 Bbnrapckna yepBeH KpbCT. Pe-
rMCTpUpaHn 3a yyactme 6saxa Hapg 160 peneratu
ot Asctpusa, BbocHa n XepuerosuHa, Bbnrapws,
lepmaHus, Nspaen, MakenoHus, Copbusa, CynaH
n XbpBaTtng, CTyOEHTU MO CcrneumanHocTuTe Me-
OMUMHA, MeOMUMHCKA CcecTpa, KuHesuTepanus,
MeOMuMHCKa pexaéunitaums u eprotepanus ot
pasnuyHy 6bArapCKu MEAULMHCKA YHUBEPCUTETH
n HaumoHanHata cnopTtHa akagemus ,B. Jles-
ckn“. QopymMbT 6€ NOCBETEH HAa HOBOCTUTE B OW-
arHocTukara 1 fle4eHVeTo Ha MO3bYHOCHOOBUTE
3a6onsaBaHna ¢ PoKyc Bbpxy AndepeHUMpaHoTo
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Acad. Prof. E. Titianova (Bulgaria)
Akag. npog. E. TumaHoBa (Bbreapus)

the Bulgarian Medical Association Program for
continuous postgraduate training.

Prominent foreign experts from different
countries were gest speakers at the forum — Prof.
K. Niederkorn (Austria), Prof. V. Demarin (Croatia),
Prof. N. Bornstein (Israel), Prof. M. Mijajlovic (Serbia)
and Prof. S. Schreiber (Germany). They presented
the latest innovations in prevention, diagnosis and
treatment of cerebrovascular disease.

Acad. Prof. Ekaterina Titianova opened the
forum with the lecture “Folk Wisdoms and Scientific
Discoveries.” The latest scientific discoveries and
Nobel Prize topics were presented associated with
famous proverbs. Assoc. Prof. Ivo Petrov and Prof.
Silva Andonova presented the Bulgarian experience
in the differentiated treatment of strokes. Prof. Sylvia
Cherninkova summarized the neuro-ophthalmologic
events in acute ischemic stroke.

On the initiative of the Bulgarian Society of
Endovascular Therapy chaired by Assoc. Prof.
Ivo Petrov a discussion was held and the first
interdisciplinary national consensus for mechanical

Prof. N. Bornstein (Israel)

lpo¢. H. boprwauH (V3paen)

Prof. K. Niederkorn (Austria)
lpo¢. K. HugepkoH (ABcmpus)

Prof. M. Mijajlovic (Serbia)
lpog. M. MuxaunoBuy (Cbpbus)

Prof. V. Demarin (Croatia)
lpo¢. B. AdemapuH (XbpBamus)

flevyeHre Ha MO3bYHUA WHCYNT (TpomGonm3a wu
Tpom6ekTomus). Ton 6e akpeouTmpaH ¢ 12 kpe-
TUTHU TOYKN OT Bbnrapckus nekapckum Cbio3 no
nporpamara 3a NpPOOb/KUTENHO CNegavnioMHO
OBYyuYEHME.

lfocT nekTopn Ha dopyma 69xa WU3TbKHATU
Uy)KOECTPaHHN crneunanucT OT pasnuyHu cTpa-
H1 - npod. K. HupgepkoH (AscTpusi), npod. B.
HemapuH (XbpBaTus), npod. H. bopHwanH (/13-
paen), npod. M. Muxannosuu (Cbpbusi) n npood.
C. Wpanbep (lfepmaHus). Te npegcrasmxa Hau-
HOBUTE OOCTXKEHUS B npodunaktnkara, guarHo-
cTMKata 1 NeYeHMeTo Ha MO3bYHOCHOOBUTE 3a-
60naBaHNs.

DopymbT 6€ OTKPUT C NEKUMS OT akap. npood.
EkatepuHa TutaHoBa Ha Tema ,HapopgHu mbapo-
CTU 1 HayyHu oTKpuTKA® Bsaxa npegcraBeHn Hau-
HOBUTE HayyHuW OTKpuTUs M Hobenosw Harpagm,
KOUTO Ce acoummpaTt C U3BECTHW HapogHu Moro-
BOPKW. Bbnrapckuat onut B AudepeHunpaHoTo
fleyeHrie Ha MO3bYHUTE UHCYNTN 6€e NpeacTaBeH
oT pou. Veo lletpos n npod. Cunsa AHOOHO-

Prof. S. Schreiber (Germany)
lpo¢. C. Llpaubep (lepmaHus)
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Prof. Silva Andonova (Bulgaria)
lpog. CunrBa AHgoHoBa (Bbazapusi)

thrombectomy in acute ischemic stroke was
adopted. The algorithm was presented by Prof. S.
Andonova, a National Consultant for Interventional
Neurology of the Department of Health.

Prof. S. Schreiber (Germany) held a theoretical
training and a practical seminar dedicated to
ultrasound imaging of peripheral nerves in normal
and pathological conditions.

Two poster sessions were organized and two
first prizes were awarded: to Smajlovic D. et al.
(Bosnia and Herzegovina) and |. Takeva et al.
(Bulgaria).

Prof. Sylvia Cherninkova (Bulgaria)
lpog. Cunbus HYepHuHkoBa (bbrzapusi)

Assoc. Prof. Ivo Petrov (Bulgaria)
Hou. VBo MempoB (Bbacapus)

Ba. HeBpoodTanmonornyHmTe Nposisu npu oCTbp
NCXEMUYEH WHCYNT 6sixa 0606wWweHn OoT npood.
Cuneua YepHuHkoBa.

Mo wHuumMTMBa Ha BbnrapckoTo Apy»XecTBo
no eHgoBackynapHa Ttepanus C npeacepaten
pou. Meo TlMeTpoB 6Gewe npoBeoeHa AMCKYyCUs
N NpUeT MbpBUS WHTEPAMCUUMIIMHAPEH HaLMO-
HaneH KOHCEHCYC 3a MexaHnyHa TPOMGEKTOMMUS
npu OCTbP UCXEMUYEH MO3bYEH UHCYNT. Anropu-
TbMbT 6€ npenctaBeH oT npod. C. AHOOHOBa,
HauMoHaneH KOHCYNTaHT MO WHTEpPBEHUMOHanHa
HeBponorns Ha MuWHUCTEPCTBOTO Ha 34paBeo-

Signature of the National Consensus on Mechanical Thrombectomy in Acute Ischemic Stroke

MognucBaHe Ha HaUUOHAAHUSI KOHCEHCYC 3a MexaHU4YHa MPOMGEKMOMUS NpU OCMbP UCXEMUYEH MO3bYeH UHCYAM
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Poster awards: Dzevdet Smajlovic (Bosnia and Herzegovina),
and Iskra Takeva (Bulgaria)
lMocmepHu Haepagu: JxeBgem CmatirnoBuy
(bocHa u XepueeoBuHa) u Vickpa TakeBa (Bbazapus)

The Congress was accompanied by a
Satellite Symposium entitled “Innovations in
Medicine”, organized jointly with the study circle
of Neurology at the Medical Faculty of Sofia
University “St. KlI. Ohridski”, Bulgarian Academy

N T

T

Training course on health care
for nurses and physiotherapists

O6y4yumeneH Kypc no 3gpalbHu epuxu
3a MeguUUHCKU cecmpu U KuHe3umepanebmu

nasBaHeTo.

Mpo¢d. Cr1. LWpanbep (FfepmanHnsg) nposege
TEOPETMYHO OBYyYeHME N MPaKTUUYECKM CemuHap,
NMOCBETEHN Ha Bb3MO)KHOCTUTE Ha YNTpas3BYyKOBa-
Ta OMarHocTuka 3a n3obpassiBaHe Ha nepudep-
HUTE HEepBM B HOpMa W NaToforus.

OpraHunaupaHn 6sxa OBe MOCTEPHU cecun,
OTNNYEHN ¢ aBe MbpBu Harpagn — Ha . Cmanno-
BU4Y 1 cvaeT. (bocHa n XepuerosuHa) un W. Take-
Ba u cbaBT. (bbarapus).

KoHrpecbT 6€ CbmbTCTBaH OT caTenuTeH
cyuMno3nym Ha Tema ,/IHoBauun B MeamuuHaTa®,
OpraHu3npaH CbBMECTHO C KPb)XOKa Mo HEBPO-
norvs Ha MeguunHckna ¢akyntet Ha Codumncku
yHusepcuteT ,CB. Kn. Oxpuackn®, Bvnrapckara
akagemusi Ha HaykuTe u mnskycteata u bwbnarap-
ckaTa acouuauuns no HEBPOCOHOMOMMSA U MO3bu-
Ha xemogmHamuka. B Hero 6sxa npeactaBeHu
HaM-HOBUTE Hay4yHW OTKPWUTUS, OTHACALWM Ce [0
ornefjanHNTe HEBPOHU, 3-M3MEPHOTO BGUOMPUHTY-

o 1 >

. ) s el i

Honorary diplomas for the participants in Symposium “Innovations in Medicine”
Marina Dimcheva, Monica Peshevska, Petar Karazapryanov

lMoyemHu gunaomu Ha yyacmHuyume B cumnosuyma ,MHoBayuu 8 meguuuHama“
MapuHa [dumyeBa, MoHuka lMeweBcka, Membp KapasanpsHoB
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Participants in Symposium “Innovations in Medicine”

Yyacmruyu 8 cumnosuyma ,VIHoBayuu 8 meguyuHama“

of Sciences and Arts and Bulgarian Society of
Neurosonology and Cerebral Hemodynamics.
The latest scientific discoveries related to mirror
neurons, 3-dimensional bio printing of tissues
and organs, and high-intensity ultrasound in
medicine were presented. Medical students
Marina Dimcheva (MF of SU), Monica Peshevska
(MF of SU) and Petar Karazapryanov (MF of MU
- Sofia) were awarded with honorary diplomas for
active student activity and preparation of reports
for the symposium.

A training course on health care for nurses
and physiotherapists, accredited with 8 credit
points was organized during the forum.

Acad. Prof. Emilia Christova, MD
Vice-President of BSNCH

paHe Ha TbKaHW N OpraHn U BUCOKOUHTEH3VBHUS
ynTpassByk B MeguumHata. C noyeTHU Onnnomu
3a aKTMBHa CTyOEeHTCKa KpbXOuyHa [OEeHOCT W’
MOAroTOBKa Ha [oknagn B cuMnosnyma 6sxa
YOOCTOEHU CTyaeHTuTe no meauuuHa MapuHa
OumueBa (MeguumnHckn dakynteT Ha Coduincku
yHuBepcuteT), MoHuka lNewescka (MegnumHCKM
dakyntet Ha Codunckm yHusepcutet) u lNeTbp
KapaszanpsHos (MepuumHckn ¢akyntet Ha Me-
OVUMHCKKN yHMBepcuTteT — Codus).

Mo Bpeme Ha dopyma 6e opraHu3mpaH Ob6y-
yiTeNleH Kypc Mo 30paBHU TPWKM 3a MeauuvH-
CKW CeCTpM U KUHe3uTepanesTW, akpeautupaH ¢
8 KpeauTHN TOUKMW.

Akag. npog. Emunus XpucmoBa, gm
3am. npegcegamen Ha BAHMX
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Honorary President
of the BSNCH

Prof.
Ivan Georgiev

MoueTteH npenceparen
Ha BAHMX

Mpod. n-p
NBaH leoprues

MD, PhD, DSc

AM, AMH

1917 - 2016

The honorary president of the Bulgarian Society
of Neurosology and Cerebral Hemodynamics
and Doyen of the Bulgarian Neurology, Professor
Dr. Ivan Georgiev died in 2016.

Professor Ivan Georgiev, M.D. graduated
from the Medical Faculty of Sofia University. His
academic career began in 1949 as an assistant
professor at the Department of Neurology and
Psychiatry under the direction of Prof. G. Uzunov
and Prof. N. Shipkovenski. Later, he was their
associate. In 1962 he became an associate
professor and in 1969 a professor of Neurology.
Prof. Georgiev was the Head of the Department
of Neurology, Director of the National Institute
of Neurology, Psychiatry and Neurosurgery
and a member of the Presidium of the Medical
Academy. Prof. Georgiev was an author or co-
author of more than 300 scientific publications:
monographs, study guides, articles in Bulgarian
and foreign journals (French, German, English,
Italian, Russian). The main directions in
his scientific activity were the problems of
neuroinfections, neurodistrophic processes and
evolutionary neurology.

Prof. Georgiev was in the Management
Boards of the World Federation of Neurology,
the European Association of the Neurologic
Scientific  Societies, the Curatorium of the
Danube Neuroscience Symposiums, the Union of
Scientists in Bulgaria, the Association of Scientific
Medical Societies and participated in working
groups at the World Federation of Neurology, The
European Association of Neurological Societies,
the American Psychosomatic Society, the
International Pavlov Society (USA), the Foundation
for Stroke Prevention, and others. He was an
honorary member of the French Neurological
Society, the German Society of Psychiatrists

MNpe3 2016 r. NoYnHa No4veTHUA NpepcenaTen
Ha Bbvnrapckara acounaums N0 HEBPOCOHOMOMS
N MO3bYHa XEMOAVHAMUKA W JoaneHa Ha 6bh-
rapckarta Hesponorus npodecop A-p VeaH leop-
rmes, oM, OMH.

Mpogd. leoprues e Bb3anuTaHMK Ha MegouuuH-
ckus pakyntet npu Coduikm yHmsepcuteT. Aka-
JemMuyHata My Kapuvepa 3anousa npe3 1949 r.
Kato acucteHT B Karegparta no HeBponorns u
ncuxmaTpusi Nog, PbKOBOACTBOTO Ha npodecopuTe
I Y3yHoB n H. LUunkoseHcku. Mo-kbCHO cTaBa
TexeH cbTpyaHuk. OT 1962 . e goueHT, a ot 1969
r. — npodecop rno Hesponorus. bun e pbkoBoau-
Ten Ha Karegpara no HEBpPONOrusi, AMPEKTOp Ha
HaumoHanHms MHCTUTYT NO HEBPOSOrus, ncuxma-
TPUS N HEBPOXMPYPIs 1 uneH Ha MNpesugnyma Ha
MegnumnHckaTa akagemus. Tom e aBTop U CbaBTop
Ha Hap 300 HayyHu ny6enMkaumm — MOHorpaduyHn
TpyooBe, yyebHW pbKOBOACTBA, CTatun B Gbarap-
CKU 1 4YyXXOEeCTpaHHW cnucaHus (PpeHCcKn, Hem-
CKW, aHrMNCKN, UTannaHcku, pycku). OCHOBHM
HanpaeneHns B HayyHata My OeVHOCT ca npo6ne-
MUTE Ha HEBPOUHEKLUMUTE, HEBPOAMCTPOPUUHK-
Te Npouecu 1 eBonNioTMBHaTa HEBPOSOIMS.

Mpod. leoprues e 6un B pbkoBOACTBaTa Ha
CeeToBHata depepaums no Hesponorusi, EeBpo-
nenckata acouuaums Ha HayyHuUTe OpyxecTtsa
no Hesponorusa, Kypatopuyma Ha [yHaBCKuTe
CUMNO3MyMn MO HeBpoHayku, Cbio3a Ha y4yeHu-
Te B bbnarapusa, Cvio3a Ha HayyHWTEe MEAMLUUH-
CKM OpyxecTBa M e yyactBan B paboTHWU rpynu
kbMm CseToBHaTa degepaums no HEeBpPOorus,
EBponenckara acouuaums Ha HeBPOSOrNYHUTE
apyxectsa, AMEPUKaHCKOTO MCMXOCOMAaTUYHO
opyxectso, MexxagyHapogHoTo [laBnoBcko Apy-
xectBo (CALL), ®oHpaums ,MpennassaHe OT MoO-
3bYHM MHCYNTU U gp. Bbun e noyeTeH uneH Ha
®peHCKOTO HEBPOMOrMYHO ApYXXecTBo, Hemcko-
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and Neuroscientists, and the “Purkinje” Society,
Prague.

From 2004 to 2016 Prof. Georgiev was an
Honorary President of the Bulgarian Society of
Neurosonology and Cerebral Hemodynamics and
Honorary Editor-in-Chief of the “Neurosology and
Cerebral Hemodynamics” journal.

The life and work of Prof. Georgiev leave a
lasting trace in the Bulgarian Neurology and the
history of our society.

Rest in peace.

From the Editorial Board

TO APY)XECTBO Ha MCUXMaTpute U HEBPOSIO3UTE,
IOpyxecTtsoTto ,lMypkuHne“ — Mpara 1 CHMA.,

Ot 2004 go 2016 r. npod. leoprues e 6un no-
yeTeH npegcepaTten Ha bvnarapckara acouvauus
MO HEBPOCOHOJOMSA N MO3bYHA XEMOAMHAMUKA W
NoYeTeH rnaBeH peaakTop Ha crnucaHue "Hespo-
COHOJMOrA U MO3bYHA XeMOAMHaMumKa'".

JKnBOTHT 1 genoTto Ha npod. Neoprues octa-
BAT TparHa cnefja B 6bhrapckara HeBposiorus u
ncTopusiTa Ha HaweTo OPY>KEeCTBO.

MoknoH npen ceetnarta My namMmer.

Om PegakyuoHHama koAreausi
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Honored doctor
Dr. Blagoy
Titianov

3acnyxun nekap
O-p bnaron
TutAHOB

1927 - 2017

The honored doctor and neurologist Dr. Blagoy
Titianov, a long-time Head of the Gotse Delchev
municipal hospital, died in 2017.

Dr. Titianov was born on June 4, 1927 in the
town of Gevgelija (now Republic of Macedonia). He
graduated from the French College “St. Poisserie”
in Buca (now district of Izmir) in 1935. In 1941 he
joined the class IV in the Nevrocope School (Gotse
Delchev), became a member of the Bulgarian Red
Cross (BRC), graduated from high school in 1946
and was admitted to study medicine in Sofia. He
graduated in 1952. As a member of the distribution
committee for graduated doctors, he got the right
to remain in a department by choice at the Medical
Academy and was offered a job at the Ministry of
Public Health. His choice was to return to Gotse
Delchev, where his family lived.

In 1952 Dr. Titianov went to work as a
physician at the Department of internal medicine
of the regional hospital. In 1953 he was appointed
district physician. As Head of the district hospital
he approved free health care, completed and
commissioned regional hospitals in three villages
Satovcha, Hadjidimovo and Obidim (village Mesta)
and created 12 maternity wards (with 2-3 beds) to
rural areas. In 1959 he was elected Chairman of
the district committee of the Red Cross, being on
this position until his retirement in 1987.

In 1958 Dr. Titianov was appointed as Chief
physician and Head of the municipal hospital in
the town of Gotse Delchev. This position he held
for 30 years until his retirement in 1987. As Head of
the Hospital he founded an Outpatient Unit, built
superstructure above the main hospital building
and increased hospital beds from 200 to 320.
A modern office building and dental laboratory
were constructed. On his initiative the Emergency
Care Unit (ECU) was expanded and modernized.

Mpes 2017 r. noynHa 3acnyxXunuaT nekap u
HeBposnor g-p bnaron TutaHOB — AbnarorogulleH
rmaBeH fekap Ha panoHHaTa 6onHuua B rp. foue
[enues.

[-p TutaHOB € poaeH Ha 4 toHK 1927 T. B
rpag lesrenu (gHewHa Peny6nuka MakepoHus).
3aBbpwBa dpeHckna konex ,CeHT Moacepn” B
Bymxka (cera kBaptan Ha V3mup) npe3 1935 r.
Mpe3 1941 r. Tom noctbnBa B IV knac Ha He-
BpoOKomnckarta rumHasus (rpag loue Lenues), cTa-
Ba uneH Ha bbarapckusi uepBeH KpbCT (BYK),
3aBbpwBa [MMHa3nsaTa npes 1946 r., korato e
npuet ga yun meguuuHa B Codus. Ounnommpa
ce npe3 1952 r. Kato uneH Ha pasnpegenutenHa-
Ta KOMUCKS Ha 3aBbplunanTe fiekapu, TON nony-
YyaBa MpPaBOTO Ja OCTaHe Ha paboTa B Karegpa
no n36op Ha MeguuuHCcKa akagemus 1 nosydyasa
npeanoxeHne 3a pa6ota B MUHUCTEPCTBOTO Ha
HapoaHoTOo 3apase. M36upa ga ce BbpHe B [oue
Jenues, KbOETO XMBEEe CEMENCTBOTO MY.

MNpes3 1952 r. g-p TUTAHOB NocCTbMNBa Ha pa-
60Ta Kato opaMHaTop BbB BbTPELUHO OTAENIEHnE
Ha okonuinckarta 6onHuua. Mpes 1953 r. e Ha3Ha-
UYeH 3a OKONMINCKKN nekap. KaTto pbkoBoguTen Ha
30paBHOTO 3aBEefEeHNe B OKOnMsATa TOW YTBbPXK-
JaBa 6e3nnartHoToO 3apaBeonasBaHe, 3a 2 rogu-
HN OOBbPLUBA U MyCKa B ekcnioaTtaums 3 yyactb-
kOBU 60nHUUM B cenata CatoBua, XamKunanmoBo
n O6bugnm (ceno Mecta) n cbv3gasa 12 poannHu
oTtgeneHus (C no 2-3 nerna) KbM CenckuTe yyac-
Tbum. MNpes 1959 r. e n3bpaH 3a Npepceparten Ha
Okonunckus komutet Ha BYK, KoATO Anb>XHOCT
M3MNbJIHABA 0O NEHCUOHMpPAHEeTo cu npe3 1987 .

MNpe3 1958 r. o-p TuTAHOB € Ha3HauyeH 3a
rmaBeH Nekap Ha O6LIMHCKaTa 60fHMua B rpapg
loue JdenueB. To3n noct 3aema 30 roguHn OO
neHcnoHnpaHeTo cu npes3 1987 r. Kato pbkoBO-
OVUTEN Ha 30paBHOTO 3aBefdeHMe Tou Cb3paBa
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A kitchen block, disinfection chamber and repair
shop were built. Machine-washing of laundry
was introduced and hospital facilities were
modernized. The health network in rural areas
was secured with a doctor or paramedic.

One of the most significant works of Dr.
Titianov in the 80’s of the last century was the
construction of the Center for hemodialysis with 5
dialysis machines. The hospital was equipped with
modern for its time equipment, laboratory devices
and supplies, which significantly increased the
quality of medical care in the district. In 1986 the
construction of a new hospital complex began,
but remained incomplete.

As Chief physician and Head of the Municipal
Hospital Dr. Titianov worked as a neurologist,
maintained his skills through courses of
postgraduate training in Neurology, individual
courses at the Medical Academy and exchange
of experience in Romania, Poland, Hungary
and the Czech Republic. The qualification of
doctors and nurses was Dr. Titianov’'s priority.
During his management he created dozens of
highly qualified experts — physicians, associate
professors and professors, heads of hospitals,
deputy ministers and ministers.

Dr. Titianov was socially active. He had
been awarded many times with different honors:
“Outstanding doctor of the Ministry of Health”,
“National Medal of Labor - Gold”, and “Red
Banner of Labor”. In 1982 he was awarded
the title “Honored doctor”; in his retirement he
was awarded the medal “People’s Republic of
Bulgaria”. As an activist of the Red Cross he had
been awarded dozens of diplomas.

As a hunter-activist he was awarded the title
“Honored activist of the Bulgarian Hunters and
Fishermen Union” and was given a “Memorial

nonukKNUHUYHaTa 6asa, usrpaxga HaacTpouka
Hag rnaBHMA KOPMyc Ha 6onHMUaTa 1 yBenuyasa
nernosus ¢oHg ot 200 Ha 320 nerna. llocTpo-
fABa Ce adMWHNCTpaTMBHa crpaga M moepHa
3bbonevebHa naboparopus. o Herosa MHULK-
aTMBa ce paswwupsisa U MoAepHU3Mpa 3BEHO-
TO 3a bbp3a n HeoTnoXXHa MeanuUMHCKA MOMOLL,
(BHMIT). N3rpaxkga ce KyXHEHCKn 670K, Ae3uH-
PEeKUNOHHa Kamepa U PEMOHTHa paboTunHULA.
BbBexxpa ce mMawnHHO npaHe Ha 6enboTo U ce
MopepHM3npa 60MHMYHATa anapatypa. 3apas-
HaTa MpeXka B cenata ce obesnevyaBa C nekap
unn denguwep.

EoHoO oOT 3HauumuTe gena Ha A-p TutaHOB
npes3 80-rogMHM Ha MUHaNNA BEK e uarpaxkgaHe-
TO Ha UeHTbp 3a xemogmanusa c 5 anapara 3a
onanunsa. bonHuuata e o6opyasaHa C mopepHa
3a BpemeTo Ccu anapartypa, naéopaTtopHa Tex-
HMKa 1 Noco6us, KOETO MoBULIaBa 3HAYUTENTHO
KauecTBOTO Ha MEAMUUHCKOTO OGCAYy)KBaHe B
okonuaTa. Npes 1986 roguHa 3anoysa cTpouTen-
CTBOTO Ha HOB BOMHUYEH KOMMJIEKC, KOMTO OCTa-
Ba He3aBbpLUEH.

KaTto rnaBeH fnekap Ha obLluMHCcKaTta 60nHuLa
O-p TUTAHOB PaboTu 1 KaTO HEBPOJION, NoAabpXKa
cBOsiTa KBanudukaums Ypes Kypcose 3a crnegau-
NAOMHO O6yyeHVe MO HEeBPONoruns, UHAMBUZyan-
H1 KypcoBe B MegnumHcka akagemus n VICYI u
o6MsHa Ha onuT B PywmbHus, lMonwa, YHrapus un
Yexus. lNpuoputeT Ha A-p TutaHoB e KBanudu-
KauusitTa Ha nekapute U MegUuUMHCKATE CECTPW.
[Mpes cBoeTo ynpaBneHne TOM Cb3paBa OeCeTKu
BMCOKOKBanupuumpaHn MeguuMHCKK creumnanu-
CTV — opavHaTopu, OOoueHTU 1 npodecopu, pb-
KOBOOMTENW Ha 3APaBHM 3aBefeHus, 3aMeCTHUK-
MUHUCTPU N MUHUCTPW.

[-p TutaHOB € akTuBeH 06wecTBeHNK. Ha-
rpakgaBaH € MHOrOKpartHO C TpyOoBUTE OTU-
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0-P BNAFOW THTRHOB

AOBHIT CAYYKI
I1 TIPEZKIBEAIITN

Beginning the construction of the Center for hemodialysis

[TbpBa konka Ha LleHmbpa no xemoguanusa

streamer” for special merits to the Union. He
had awards and medals as a figure of “Civil
Protection”, a participant in hunting competition
activities and many others.

All these years Dr. Titianov remained faithful
to his professionalism, kindness and universal
human values and worked to elevate the prestige
of healthcare in the region.

A deep bow of respect to his life and
achievements, which shall forevermore be
remembered by his family, colleagues, followers
and close ones as a shining example of a life
lived with dignity.

From the Editorial Board

una — ,OtnnuHuk Ha MH3CT ,HapopeH opnoeH
Ha Tpyoa — 3nateH’, opgaeH ,YepBeHO 3Hame Ha
Tpyma“ [pe3 1982 roguHa My NpucbxpaT 3Ba-
HUeTO ,3acnyxun nekap®, a Nnpyu NeHCUOHNpaHe-
TO My e HarpapgeH ¢ opgeH ,HP Bonrapuna®

Kato pesaten Ha BYK e HarpaxpasaH Cc fe-
ceTtku rpamoTtun — ,,OtnnuHuk Ha BYK® ,3acnyxun
pesiten Ha BYK® n ,Mepan 3a 3acnyru kbm BYK
— 3narteH” (2006 r.).

Kato noseH pgeaten my e npucbgeHoO 3Ba-
HneTo ,3acnyxun gesaten Ha bbnrapckusa nosHo
pubapckn cbo3“ n My e BpbueH ,Bb3nomeHa-
TeneH Bumnen“ 3a OCO6GeHu 3acnyrm kbm bbn-
rapckus noBHO pubapcky cblos. Mputexxasa Ha-
rpagy n meganu kKato gesTten Ha [paxkpaHcka
OT6paHa’“, yuaCTHUK B JIOBHA CMOPTHO-CbCTE3a-
TenHarta OenHocT u ap.

Mpe3 BCcuUkKM Te3un rogmHu g-p TUTAHOB OcTa-
Ba BEpeH Ha CBOS npodecuoHannsbm, JobpoTa
N OBLLOYOBELLIKNTE LEHHOCTM U paboTu 3a us-
QuraHe Ha npecTmxa Ha 3OpaBeonasBaHeTo B
pervoHa.

Jbn6oK MOKMOH MPed »UBOTa U AefoTO My,
KOUTO OcCTaBaTt B MameTTa Ha CeMencTBOTO, He-
roBute Koneru, nocnegosarteny u 6hAn3Ku KaTo
CBETb/1 MpUMeEpP 3a JOCTOMHO U3KMBSH >XMBOT.

Om PegaKuUOHHama Koneeus
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NHpopmaunsa 3a obyueHne

no BUCokocneunann3npaHuTe oenHoCcTy B HeBponornuara
npe3 2017-2018 r.

BucokocneunannsunpaHu geiiHoCT 3a fieKapu
cbc crneuyuanHoct ,HepBHu 6onectn”

HespocoHornorus
KnnHnyHa enektpoeHuedanorpadus
KnnHnuHa enektpomuorpadus
InarHocTtnka Ha aBTOHOMHaTa HepBHa cuctema

ba3sa Ha o6yueHue
KnuHuka ,@yHKUMOHANHa AMarHoCTMKa Ha HepBHaTa cuctema’,
BoeHHomeouumHcka akapemus — Codus

MpoabnxnTenHocT Ha obyyeHne — Tpu Meceua
KpaTtkocpouHu KypcoBe

»KnnHnyHa enektpoeHuedanorpadpuna“
KnuHuka ,dyHKUMOHanNHa AnarHocTuka Ha HepeHata cuctema“, BMA — Codus
19-21 mapt 2018 T.

,»1€0peTNYHN OCHOBM Ha HeBpPOCOHoormaTa“

KnuHuka ,PyHKUMOHanHa auarHocTuka Ha HepeHata cuctema“, BMA — Codusi
15-17 HoewmBpu 2017 T.

»KNnHNYHa HeBpocoHonorna“
KnuHuka ,dyHKUMOHanHa auarHocTuka Ha HepeHata cuctema“, BMA — Codusi
26-28 despyapu 2018 T.

»KapoTugHa natonorns — CbBpeMeHHN QuarHoCTUYHN 1 TepaneBTUYHN nogxopm“
KnuHuka ,PyHKUMOHaNHa anarHocTuka Ha HepeHata cuctema“, BMA — Codusi
26-27 oktomspn 2017 T.

»KnnHnyHa enektpomnorpapmna“
KnuHuka “@yHKuMOHanHa auarHocTuka Ha HepBHata cuctema”, BMA — Codus
26-28 mapt 2018 T.

BIIICOKOCﬂeLI.IIIaHIII3I/IpaHI/I OEeHOCTN 3a MeguLNHCKN cecTpn

KnuHuka ,dyHKUMOHanHa auarHocTuka Ha HepeHata cuctema“, BMA — Codust
2-4 anpun 2018 r.

KypcoBeme BkatouBam Aekyuu U NpakmuyYecku YnpakHeHus!
cb2AacHo npozpamume 3a O06y4eHUe.

NHdopmaumna n 3anncBaHe

BMA - Codus 1606, 6yn. ,feopru Codpuircku“Ne 3, Yue6Ho-HayueH oTaen, eT. 1, ctas 9, Ten. 02 92 25 316(866)
MepununHckn dpakynrtet Ha CY ,,CB. KnumeHT Oxpupackn“ - Codus, Ten. 02 868 71 40

NHEE BROSCINGID DO VI ANMDVCEREBRAK ENEOIDINAMMICS oo, 13, 2017, Gyo. 11
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Other Scientific Events
Apyrn HayuyHn popymn

2017

69" Annual Meeting

of the American

Academy of Neurology

April 22-29, 2017

Boston, Massachusetts, US
www.eurolink-tours.com/2017/aan

57" International Neuropsychiatric
Congress

May 24-27, 2017

Pula, Croatia

www.pula-cong.com

21st International Congress
of Parkinson‘s Disease and
Movement Disorders

June 4-8, 2017

Vancouver, British Columbia
www.mdscongress2017.org

59" Annual Scientific Meeting

of the American Headache Society
June 8-11, 2017

Boston, Massachusetts, USA
www.americanheadachesociety.org/
events/59th-annual-scientific-meeting

3 Congress of the European
Academy of Neurology (EAN 2017)
June 24-27, 2017

Amsterdam, Netherlands
www.ean.org

Alzheimer‘s Association International
Conference (AAIC17)

July 16-20, 2017

London, England

www.alz.org/aaic

30" European College of
Neuropsychopharmacology
Congress

September 2-5, 2017

Paris, France
www.eurolink-tours.com/2017/ecnp

32" International Congress on
Epilepsy

September 2-6, 2017

Barcelona, Spain
www.eurolink-tours.com/2017/ece

18" Congress of the International
Headache Society (IHC 2017)
September 7-10, 2017

Vancouver, British Columbia
www.ihc2017.com

23" World Congress of Neurology
September 16-21, 2017

Kyoto, Japan

www.wfneurology.org

3" Congress of theBulgarian
Society of Neurosonology
and Cerebral Hemodynamics
October 5, 2017

Sofia, Bulgaria
www.neurosonology-bg.com

Regional Teaching Course

of the European Academy of Neurology
October 5-8, 2017

Sofia, Bulgaria
www.ean.org/RTC-in-Sofia-Bulgaria

14" Congress of the World Federation
of Interventional and Therapeutic
Neuroradiology

October 16-19, 2017

Budapest, Hungary

www.wifitn2017.hu

The European Committee

for Treatment and Research

in Multiple Sclerosis Conference

October 25-28, 2017

Paris, France
www.ectrims.eu/annual-ectrims-congresses

22 World Congress on Parkinson‘s
Disease and Related Disorders
November 12-15, 2017

Ho Chi Minh City, Vietnam
www.kenes-group.com/events

American Epilepsy Society:
AES Annual Meeting

December 1-5, 2017
Washington, DC, USA
www.aesnet.org/annual_meeting

2018

International Stroke Conference 2018
January 24-26, 2018

Los Angeles, California, USA
www.professional.heart.org/professional/
EducationMeetings

American Academy of Neurology

Annual Meeting (AAN 2018)

April 21-28, 2018

Los Angeles, California, USA
www.columbianeurology.org/2018-american-
academy-neurology-annual-meeting
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FORECOMING EVENTS / NPEAOCTOALN GOPYMU

Regional Teaching Course

of the European Academy of Neurology
October 5-8, 2017 | Sofia, Bulgaria

WELCOME MESSAGE

Dear Colleagues and Friends,

On behalf of the European Academy of Neurology and the Bulgarian Society of Neurosonology and
Cerebral Hemodynamics we are honored to invite you to the EAN Regional Teaching Course in
Sofia from October 5% to 8" 2017.

The event is in cooperation with the Medical Faculty of Sofia University “St. KI. Ohridski”, Military
Medical Academy - Sofia and under the aegis of the Bulgarian Society of Neurology.

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

1. Interventional Vascular Neurology;

2. Nonvascular Neurosonology update;

3. Mixed Topics (pain and headache, neurorehabilitation, autonomic dysfunction).

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

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

We are looking forward to welcoming you again in Sofia, 2017!

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

President of the Bulgarian Society

of Neurosonology and Cerebral Hemodynamics
Academician of the Bulgarian

Academy of Sciences and Arts

Academician of the Serbian Royal

Academy of Sciences and Arts

ea n BAHMX  BuLGARIAN SOCIETY
dortoeteet, OF NEUROSONOLOGY
the home of neurclogy AND CEREBRAL

EUROPEAN ACADEMY BSNCH HEMODYNAMICS
OF NEUROLOGY
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Instructions for authors

“Neurosonology and Cerebral Hemodynamics” is the official

Journal of the Bulgarian Society of Neurosonology and Cer-

ebral Hemodynamics. The journal publishes original papers on

ultrasound diagnostics in neurology, neonatology and angiol-

ogy, as well as articles on the cerebral hemodynamics and

related problems. It contains the following categories:

- editorials, assigned by the Editorial Board.

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

- short reports — up to 4 pages.

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

- information for different scientific forums.

- new books reviews.

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

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

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

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

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

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

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

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

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

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

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

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

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

Examples:

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

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

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

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

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

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

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

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

YKasaHnsa Kkbm aBTopunTe

CncanneTo “HeBpOCOHOMOMMS M MO3bYHA XemMoauHamuka” e
oduumaneH opraH Ha Bbnrapckara acouvauusi N0 HEBPOCOHOMO-
s 1 MO3bYHA XeMopuHamumka. To ny6nnkyBa OpUrMHANHK CTaTvn
B 06ractra Ha ynTpasBykoBarta AMarHocTuka B HEBPOMNOrusTa, Heo-
HaTonorusTa U aHrMonornATa, KakTo 1 akTyanHu NpoyyYBaHns Bbpxy
MO3byHaTa XeMoaVHamM1Ka 1 Apyru cBbp3aHu npobnemaruku. Cnv-
CaHMeTo CbAbpXKa CnegHuTe pyGpuKu:

- pemakuMoHHa CTaTus, Bb3fIOXKEHa OT pegkonerusTa.

- OpurMHanHu ctatm — Ao 6-8 cTpaHuuy, BKIOYUTENHO Ta6nu-
un, durypu, KHUronuc.

- KpaTKn Hay4HW CbOGLLEHMS — 0O 4 CTPaHWLW.

- 0630pHM cTaTuy — o 10 cTpaHuuy, BKIOUYNTEIHO KHUrOMMC.

- MHPopmMaumn 3a HayuHu dopymu.

- PpeueH3nn Ha HOBU KHUTW.

- KOW KOW e — NpefcTaBsiHe Ha U3TbKHATW YYeHW 1 opraHn3aLumm.

CratuTte (C U3KIIOYEHNE Ha PeAaKTOPCKUTE) OT GbArapcku
aBTOpU TpA6Ba fa 6baaT HanUCaHU Ha GbArapCKM U aHrMUNCKN
e3nk. Te ce agpecupar Ao MMaBHUA pefakTop ¥ ce uanpawar no
e-mail unn Ha enekTpPoHeH HOCUTen Ha appec:

Akag. npo¢. ExamepuHa TumsHoBa, guH

KauHuka , QyHKUuOHaAHa guazHocmuka Ha HepBHama cucmema*“
BoeHHomeguuuHcka akagemus, 6yA. ,,CB. feopeu Coguuicku” 3
1606 Cogus, bbaeapus, e-mail: titianova@yahoo.com

CraTuuTte TpA6Ba fa CbAabpXKaT: Npuapyxasalo nucmo, 3a-
rnaBHa CTpaHula, pesiome, KioyoBu AyMu, eKCMO3€e 1 KHUTOMKC.

1. MNpuopyxasBawo nNMCMO — BCUYKM aBTOpU Aeknapupar
NUCMEHO, Ye Ca CbINacHN C TEKCTa, NPEASIOKEH 3a Ny6nnKyBaHe.

2. 3arnasHa CTpaHuua — CbAbpiKa MbSHO 3arnasue, MeHa u
MHMLUManM Ha aBTopuTe, akajeMUyHU CTeneHn, mectopaéoTa (MH-
cTUTyuwms, rpag, Abpxkasa). OT6enassa ce NMeTo 1 TOYeH appec,
TenepoH n e-mail Ha aBTOpa, OTroBapsly, 3a KopecrnoHAeHuusTa.
MocouBa ce cbKpaTeHo 3arnaeve Ha GbArapckn N aHMUNCKN e3UK.

3. Pesiome — Ha 6barapcku 1 aHrMNCKN e3unk, He noseye oT
500 gymu, nocnedsaHo OT MakCUMyMm 5 KnilovoBu aymu, nopgpepe-
HU Mo a3byyeH pen.

4. EKCnose — opurMHanHuTe ctatm n KpaTkuTe Hay4Hu Cb-
06LLeHNs CbabpXKaT YBOA, Lenu, KOHTUHIEHT 1 MeToau, pesynTa-
TN, O6CHXAAHE.

4.1. NamepuTtenHn egnHuum — o6o3Havaear ce no Sl cucre-
mMaTa, AeCeTUYHMAT 3HaK Ce 0603HavaBa C TOouKa.

4.2. Tabnuumn 1 TEKCT KbM UAOCTPaUMNUTE — NPEACcTaBAT ce
Ha OTAesIeH IMCT, HOMEPUPAaHU 1 C KPaTbK OBGACHUTENEH TEKCT.

4.3. Vinloctpauun — nogaear ce OTAENHO B eAViH OT chnegHuTte
dannosn dopmartu: tiff, jpeg, bmp psd, eps, ai.

5. KHuronuc — aBTOpuTe ce Mmoppexaar no asbyyeH peaq,
3arnasumsTa ce noco4ysaT U3LANO, CbKpalleHUsTa U umeHaTa Ha
crnucaHusaTa ce npeactasaT KakTto B Index Medicus. LiutupaHute
aBTOpM Ce OT6ens3BaT C NnopeaHust MM HOMep OT KHUronuca.

MNpumepn:

[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.

06wwm ycnosus. Benukn pbkonucy noanexxar Ha peleH3vpa-
He. /13npaliaHeTo Ha pbKOMUC 3a Ny6inkyBaHe O3HauyaBa Npexsbp-
nAHe Ha aBTOPCKOTO MpaBO OT asTopa KbM uspatens. lNpuetute
nyényKaummn ctaBat CO6CTBEHOCT Ha CnvcaHneTo ,,HeBpocoHonorus
1 MO3bYHa XEMOAMHaMUKa“ N He Morat Aa ce npenyenukyeat nsLs-
10 UNK YacTUYHO 6e3 MMCMEHOTO cbrnacue Ha mnsparens. OTrosop-
HOCT Ha aBTopa € fa Nosyyun paspeLleHne 3a Bb3nponssexxkaaHe Ha
nalocTpaumn, Tabnuum 1 T.H. OT APYrn NyGankaumn.

KoHnukT Ha nHTepecu. ABTopuTte ca 3aab/hKeHn Aa ornose-
CTAT BCAKO CMOHCOPCTBO MM GUHAHCOBU [OrOBOPEHOCTU, CBbP-
3aHM C TAxHaTa paspaboTka. [leknapupaHeTo Ha KOHGAUKT Ha
VHTEpecu ce oTpassiBa B Kpas Ha ny6nukauusTa.

ETnyHn Hopmn. ABTOpUTE 3afb/KWUTENIHO MOCOYBAT, Ye yyac-
THULWTE B NPOYYBAHETO ca Aanu MHPOPMMPAHO Cbriacue, a n3cne-
[0BaTeNICKMAT NPOTOKON € OA06PEH OT NoKanHaTa eTmyHa KoMUCUus.

KopekTtypn. Kopektypute ce wusnpawar Ha asTopute 1
cnepdBa fda 6baaTt BbpHATU B HaW-kpaTku CPOKOBE.

Mpeneuatkn. 3asBkun 1 LeHOBa NUCTa ce u3npawar 3aefHo
C KopekTypute. 3asiBKM, NOAafdeHn cnep oTrnevyaTBaHe Ha CboT-
BETHVSA 6pON, Ce TakcyBaT Ha MO-BYCOKMN LIEHW.

3a cnpaBku:
O-p P. Anmosa, e-mail: rddimova@abv.bg
CnmcaHveTo e JOCTLIHO OHMaH Ha Www.neurosonology-bg.com
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