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FIRST ANNOUNCEMENT

16 CBETOBEH KOHIPEC
NO HEBPOCOHOJIOIrn4
Ha CBeTtoBHarta dpegepauns
Nno HeBpoOJiornA

17-20 okTomBpUK 2013 T.
Coodwus, bonrapus

World Federation of Neurology

16™ WORLD NEUROSONOLOGY MEETING

October 17-20, 2013
Sofia, Bulgaria

YBakaemu konern u npuartenu,

OT uwmeto Ha W3cneposatenckarta rpyna no
HeBpocoHonorna (NSRG) Ha CeetoBHata dpenepa-
LumMs No Hesposorus 1 Ha bvnrapckara acoumauus
No HEBPOCOHOMOMMS M MO3bYHA XEMOAMHaMMKa
nmame yectra ga Bu nokaHuwm Ha 16-ta CBeToBHA
cpela No HeBPOCOHOMOMS, KOSATO e ce npoBe-
ne B Coous ot 17 go 20 oktomepu 2013 1. Yuac-
THULW OT LIeNnsa CBAT LUe MMaT Bb3MOXXHOCT Ja ce
HacnagaT Ha uctopusaTa U Kpacotata Ha Codus
— efHa OT Hamn-ctapuTe cTonuum B EBpona.

Llenta Ha ¢dopyma e pa npenyioxu Ha ekcnep-
TUTE OT Uenus CBAT nnatdopma 3a 06edVHEHVE U
JOVCKYCUSt OTHOCHO CbBPEMEHHUTE Bb3MOXHOCTU Ha
HEBPOCOHOJONSATA, Aa NOOLWPW YHEGHUTE Nporpamm
WU fga aktyanuaupa anroputMmiTe U CcTaHgapTuTe B
TOoBa HanpasneHve. Hagsasame ce, ye cpellara e
NPOOb/KN TpaguumsiTa Ha 0beanHaABaHe Ha MexXXay-
HapoOHWUTE CNELNannCT C UHTEPEC KbM HEBPOCO-
HomnorvaTa 1 TepaneBTUYHNS YNTPa3ByK B HEBPOSIO-
rmata. Hue Bsapeame, ye Tasu cpela e aonpuHece

16" WORLD NEUROSONOLOGY
MEETING

of the World Federation

of Neurology

October 17-20, 2013
Sofia, Bulgaria

e Neurosonology Research Group
w.nsrg.net

Bulgarian Society of Neurosonology
and Cerebral Hemodynamics
w.neurosonology-bg.com

Dear Colleagues and Friends,

On behalf of the Neurosonology Research
Group (NSRG) of the World Federation of
Neurology and the Bulgarian Society of
Neurosonology and Cerebral Hemodynamics
we take pride in inviting you to 16™ World
Neurosonology Meeting in Sofia from October
17" to 20" 2013. The participants from all over the
world will have the opportunity to enjoy the his-
tory and the beauty of Sofia — one of the oldest
capitals in Europe.

The aim of the NSRG meetings is to offer
a platform for experts from all over the world
to come together to talk about the present
state of the art in Neurosonology, to stimulate
teaching programs and to update and discuss
guidelines and standards. We hope to continue
the successful tradition of bringing together
worldwide specialists who are interested in
Neurosonology and therapeutic ultrasound in
Neurology. We believe that this meeting will

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 8, 2012, No. 1 5



3a NpeHacsHETO Ha MopepHaTa ynTpasBykoBa Tex-
HoMorMs OO KMHWYHATa npaktika. Ha peneratute
e 6bae AageHa Bb3MOXXHOCT Aa npupobusat Mexx-
[yHaponeH ceptudukar no HEBPOCOHOSOIUS.

Bcekn ¢dopym Ha V3cneposaTenckara rpyna
no HeepocoHosnorus kbm CeeToBHata depnepa-
uMs NO HEBPOJSIOTUS MMa CBOW COGCTBEH Xapak-
Tep, pasfnyeH CbCTaB Ha yYaCTHULM 1 pasnnyHu
NpeanocTaBkn 3a pa3BUTUE HA HEBPOCOHOJOI-
ATa. ToBa npaBW HaleTo O6LEeCTBO YHMKAIIHO, a
cpelmTe HM — BbfHyBalM. Kato npencrasutenu
Ha N3nbnHuTenHns komutet Ha CBeTOBHaTa rpy-
na, Ha mectHusi OpraHn3auvoHeH KOMUTET U Ha
BAHMX c HeTbpneHne ouakBame pa Bu cpeuw-
Hem B KpacusaTta EBponericka n bankaHcka cto-
mua Codus.

Mapkupatime kaneHgapa cu ceaa...
Llje ce Bugum B Codgpus!

Prof. Manfred Kaps, M.D., Ph.D.

President
Neurosonology Research Group
of the World Federation
of Neurology
www.nsrg.net

contribute to translate the advanced ultra-
sound technology to clinical practice. During
the meeting delegates will be given the pos-
sibility to acquire an International Certificate in
Neurosonology.

According to varying circumstances every
NSRG meeting has its own character, different
composition of participants and different predis-
positions for Neurosonology. This makes our
society unique and meetings so exiting.

On behalf of the NSRG Executive Committee,
the Local Organizing Committee and the
Bulgarian Society of Neurosonology and Cerebral
Hemodynamics, we look forward to meeting you
in the beautiful European and Balkan capital
Sofia.

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

Prof. Ekaterina Titianova, M.D., Ph.D., D.Sc.

Meeting Chair
President
Bulgarian Society of Neurosonology
and Cerebral Hemodynamics
www.neurosonology-bg.com
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OPUTVIHATHW CTATW / ORIGINAL PAPERS

PaHHa npokcumanHa gncekaums
Ha o6LwaTa CbHHa apTepuA
clned KapoTuagHa eHgapTepeKTomus

E. TumsaHoBa'?, K. lupoB®, C. KapakbHeBa', U. NNempoB*, U. JlozeB?

'Kaunuka ,, QyHKYUOHaAHa guaeHocmuka Ha HepBHama cucmema’,
2MeguyuHcku gakyamem npu Coguicku yHuBepcumem “CB. Ka. Oxpugcku’,
3KauHuka no cbpgevyHocbgoBa xupypeusi u aHauoroeus’, BoeHHomeguyuHcka akagemusi — Cogus,
*KnuHuka no uHBasuBHa kapguonoeusi, MBAJT ,Tokyga® — Cogus

Kniouosu aymn:

B-flow, kapotugHa
eHpapTepeKkToMus,
npoKcMmanHa kapotugHa
ancekaums

MpepncTaBs ce psOobkK Clyyal Ha MpOKCUManHa Aucekauus Ha oéliata CbHHA
apTepus cnep KapoTuaHa eHOapTepeKkToMusi MO MOBOA Ha BUCOKOCTENeHHa CTeHo3a
Ha BbTpellHaTa CbHHA apTepusi. O6ChXAa Ce CbBPEeMEHHMS ONArHOCTUYEH U Tepanes-
TUYEH anropuTbM Ha MOBedeHUe.

Early Proximal Common Carotid Artery
Dissection after Carotid Endarterectomy

E. Titianova'?, K. Girov®, S. Karakaneva', I. Petrov*, I. Losev®

'Clinic of Functional Diagnostics of Nervous System,
2Medical Faculty, Sofia University “St. Kl. Ohridski’,
3Clinic of Cardiovascular Surgery and Angiology, Military Medical Academy — Sofia,
“Clinic of Invasive Cardiology, Tokuda Hospital - Sofia

Key Words:
B-flow, CEA,
proximal carotid
dissection

KapotupgHarta eHpaptepektomus (KE) n eHpo-
BacKynapHara gunatauus ¢ nocnefsallo CTeHTU-
paHe ca BOAeLM HeEMeOMKAMEHTO3HN METOAN Npu
fleYEHNEeTO Ha 3HauMma KapoTugHa naTosnorus.
Makap v psaKo OTKpMBaHW, KapoTuaHUTE AMceKka-
LMKM Ce TEXKO CnegonepaTriBHO YCNOXKHEHNE crnes
KE, cTeHTUpaHe 1 NyHKUMSA Ha LWWAHUTE apTepun
n BeHu. Te ca pesynrar OT TpaBMaTU4HO pascro-
sBaHe Ha cbgoBaTa CTeHa nopagn MNPOHUKBaHe
Ha KPbB MEeXOy HEemHWTe CnoeBe — pa3crosiBaHe-
TO Ha uHTMMAaTa 1 mMegusTa BOAM A0 Ob6pasysa-
He Ha ,banwumB” NymMeH u UHTpamypaneH TPomo,
a HaxJlyBaHETO Ha KpbB Mexgy meauata un ag-
BEHTUUMATA npegpasnonara KbM obpasyBaHe Ha
ncespoaHespusma [6]. Han-uecto gucekaumsta ce
pasnpocTpaHsBa AMCTanHO, HO B 3aBMCUMOCT OT
XeMOANHAMUYHNSA TPaaNEHT MeXady ,UCTUHCKMS” 1
~>danwmeus” TyMeH T MOXKe fa Ce pas3npocTpaHm

A rare case of proximal common carotid artery dissection after endarterectomy
due to high-grade stenosis of internal carotid artery is presented. Contemporary
diagnostic and therapeutic algorithm is discussed.

Carotid endarterectomy (CEA) and endovas-
cular dilatation followed by stenting are leading
non-pharmacological methods in the treatment
of significant carotid pathology. Although rarely
found, carotid dissections are serious postopera-
tive complication after CEA, puncture and stent-
ing of the cervical arteries and veins. They result
from traumatic splitting of the vessel wall due
to penetration of blood between its layers - the
stratification of intima and media leads to the
formation of "false" lumen or intramural thrombus,
and invasion of blood between the media and
tunica adventicia predisposes to the formation
of pseudoaneurysm [6]. The most commonly dis-
section is spread distaly, but depending on the
hemodynamic gradient between the "real" and
the "false" lumen, it can spread proximally. The
initial dissection dynamically changes over time

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 2, 2012, No. 1 7



E. TumsanoBa u gp. KapomugHa gucekayusi cAeg eHgapmepekmomus

N nMpokcumanHo. HavanHata gucekaums ce npo-
MEHS1 AVHaMNYHO BbB BPEMETO - T MOXXE Ja npu-
U/HU OCTpa OGCTPYKUMS, Bapupawa OT CTeHO3a
OO TPOM603a, KbCHU aHEeBPU3MasiHW MPOMEHN B
cbhoBaTta CTeHa M TPOMOGEMOGOANYHN VHUUOEHTU.
Mpu cngano 3aBbpluBalla AMCeKaums Hamn-4yecTo
Bb3HMKBA TPOM603a Ha QanwmsBmsa NyMeH, KOSTO
€ MoTeHuManeH N3TOYHNK Ha emMBOoNN KbM MO3bKa.
[Mpy NOBTOPHO pa3kbCBaHe Mo Xxoda Ha MHTUMa-
Hus énen ce odopms deHecTpa (KOMyHUKaLMs
MEeXOy ABara JlyMeHa), Npe3 KOSTO KPbBOTOKLT Ce
BpbLLUA B UCTUHCKUS nymMeH. Mpy manbk anameTrsbp
Ha ¢deHecTpaTa rofaMoTo HansraHe BbB danwu-
BUSA JIYMEH NMPEAN3BUKBA CTECHEHWE U OKITy3usi
Ha ,MCTUHCKMA nymen” [10]. TonemuTe TpaBmartuy-
HW ne3umn Ha uHTMMata (6-8 mm) ca uecTta npwu-
u/Ha 3a OBLIMPEH MHTpPamypaneH TPOMm6, KOWTO
MOXEe [da Npeau3Brka OGCTPYKUMS Ha apTepuarn-
HUS NIYMEH WM CMOHTAHHO [a Ce pekaHanuaupa.
Mpn 60% OT ocTpuTe aucekaumu c aHruorpadus
Cce OTKpuBa MHTpamyparneH nceBnonyMeH.

B KNUHMYEH acnekT kapoTugHMTE AMcekauun
ca 3Hauum eTMonormyeH GaxkTop 3a Bb3HUKBaHe
Ha MO3bY€H VHCYNT B CrneponepaTnBHMS Nepuoa,
HO MoOraT fa OCTaHaT HambfHO aCUMMATOMHMW Mpu
J06pO KonatepanHo KpbBoo6patlueHue [13].

Llen Ha npoy4yBaHeTO € Aa ce AemoHcTpupar
OVMarHOCTUYHMTE Bb3MOXXHOCTM Ha YNTPa3BYKO-
BOTO M306passiBaHe npu GONeH C NpokcumanHa
ancekaums Ha ob6uarta cbHHa aptepus (OCA),
Bb3HMKHana cnen KE Ha xomonarepanHaTta Bb-
TpewHa cbHHa aptepusa (BCA).

KnuHnyeH cny4ain n metoan

i3cnenBaHeETo € NpoBedeHo npu 62-rogulleH
MbX C MynTudOKanHa arepockneposa, KIUHUY-
HO U3sBEeHa C MCXeMuyHa 6OMECT Ha CbpLETO,
XPOHMYHA apTepranHa HeJoCTaTbyHOCT Ha [o-
NHATE KpauHULUM Npu TPOM603a Ha AbnbokaTta
6edpeHa aptepusi U NpexogHa MoTopHa adasus
B 6acenHa Ha nsiBa cpegHa MO3byHa apTepus C
JaBHOCT 1 mecel npeou xocnutanusaumata. Ha-
NMue € CbyeTaHne OT HAKOMKO CbOOBU PUCKOBU
dakTopu — OobaroroguilHa apTepuanHa xunepro-
HUS,, QUCITMMUOEMNS, OereHepaTtuBHa CTeHO3a Ha
aopTHaTa knana, XpoHu4yHa Tpom603a Ha OsicHa
BCA n BucokocTteneHHa cteHosa (75%) Ha nsiea
BCA (yctaHoBeHn ¢ HeBpocoHorpadus - éur. 1),
no noeof Ha kKoeTo npe3 2011 r. e npoBegeHa KE
C nav-nnactmka 6e3 WbHTUpaHe.

B nbpBuTE crnegonepaTvBHU OHU GOMHUAT €
uMan HecTabuiHO apTepuanHo HansraHe C Xu-
NepToOHMYHM Kpudnm go 240/160 mm Hg cTbné,
npUOpYy>XeHn OT CUAHO rmaso6onve n GoTodo-
6us Npu HeraTMBHa KOMMIOTbpHa Tomorpadus
Ha rmaeBHUA MO3bK. B cneppawute cegmuumn Tom
ce onnakea OT 60fKa B ngBaTta LuMrHa 06nacT,

- it can cause acute arterial obstruction, ranging
from stenosis to thrombosis, late aneurysm or
embolic events. Thrombosis of the false lumen
occurs often in case of blind ending of dissec-
tion, which is a potential source of emboli to the
brain. In re-rupture of the flap a fenestra (com-
munication between the two lumens) is formed,
through which blood flow returns to the true lu-
men. In a small diameter fenestra, the increased
pressure in the false lumen causes narrowing or
occlusion of the "true lumen" [10]. Large trau-
matic lesions of the tunica intima (6-8 mm) are
a common cause of extensive intramural throm-
bus, which can cause obstruction of the arterial
lumen or spontaneous recanalization. In 60% of
acute dissections an intramural pseudolumen is
detected by angiography.

In clinical aspect carotid dissections are im-
portant etiological factor for stroke in the postope-
rative period but can remain completely asymp-
tomatic with good collateral circulation [13].

The aim of this study was to demonstrate the
diagnostic abilities of ultrasound imaging in a pa-
tient with proximal common carotid artery (CCA)
dissection after CEA of the internal carotid artery
(ICA) on the same side.

Subject and methods

The study was conducted in a 62-year-old
man with multifocal atherosclerosis, caused isch-
emic heart disease, chronic arterial insufficiency
of lower extremities as a result of chronic throm-
bosis of the deep femoral artery and transient
motor aphasia 1 month before hospitalization.
There is a combination of several cardiovascular
risk factors - longstanding hypertension, dyslipid-
emia, degenerative aortic valve stenosis, chronic
thrombosis of the right ICA and severe steno-
sis (75%) of the left ICA (proved by ultrasound
methods - Fig. 1), followed by CEA patch plastic
without shunt in 2011.

In the first postoperative day the patient had
labile blood pressure with hypertensive crisis to
240/160 mm Hg, accompanied by severe head-
ache and photophobia. The brain computed to-
mography was negative. In the following weeks
he complained of pain in the left neck, associ-
ated with increasing blood pressure. The patient
was instructed to perform a regular sonographic
examination on the 30" day of the CEA.

The major arteries of the head were investi-
gated by multimodal duplex-sonography (Logiq 7,
GE - Germany) using different imaging methods.
B-flow imaging (so called ultrasound angiogra-
phy) was used to obtain real time information
from the moving blood cells formed elements.
The received B-flow image is 3 times greater

8 HEBPOCOHOJ10I A 1 MO3bYHA XEMOAVMHAMIKKA, Tom 8, 2012, 6p. 1



E. Titianova at al. Carotid dissection after CEA

3acunealla ce npy nokaysaHe Ha KPbBHOTO Ha-
naraHe. HacoueH e 3a nnaHOBO KOHTPOJSHO CO-
HorpadHo nscnensaHe Ha 30-9 geH ot KE.

MarucTtpanHute aptepun Ha rnaeara ca us-
cnegBaHM C MyATUMOQANHO AyrfieKC-CKeHupaHe
(Logiq 7, GE — Germany). NpunaraHu ca pasnmyHu
OONAEepoBN 1 Heponneposu (06pasHu) ynTpasBsy-
KOBM METOOM 3a W3CrnedBaHe Ha maructpanHuiTe
apTepun Ha rnasata. lNocpeactsom B-flow un3o-
b6passiBaHe € rMofyyaBaHa [MPEKTHa WHpopma-
uMa 3a OBWKEHWETO Ha dOpMEHUTE eeMeHTU Ha
KpbBTa B peanHO Bpeme (T. Hap. ynTpasBykoBa
aHrnorpadwms). MNMonyueHust B-flow o6pa3 Ha KpbB-
HWA TOK € C 3 MbTU MOo-ronAMa Pe3osouns 1 4 NbTn
No-6bP3 OT KOHBEHLUMOHANHOTO B-mode ckeHupaHe
[2]. MpunaraHo e 4-n3MepHO yATPasByKOBO WU30-
6passiBaHe 3a oueHka Ha MOpGdONOrMyHUTE MNpPO-
MEHM Ha cbpoBaTta CTeHa W IYMEH MO €XOreHHOCT,
KOHCUCTEHTHOCT, popma 1 noBbpxHOCT. CoHorpad-
HaTa Haxogka e cpaBHeHa C pesynTatute OT Aurn-
TanHa cy6tpakumoHHa aHrnorpadusa (OCA).

PesynraTtn

BbonHusaT cvobwasa 3a nepcuctmpalla 6oska
B fiBaTa lWKUAHA O6racT Mo Xoja Ha CbHHaTa
apTepusi 1 obLla cnaboct. ComaTnyHuAT nperneq
yCTaHOBsBaA CMOKOMHA OrnepaTtvBHa paHa 1 KOM-
NMeHcMpaHo apTepuanHo HansraHe. Heeponoruy-

resolution and 4 times faster than conventional
B-mode [2]. A 4-dimensional ultrasound imaging
was applied for assessment of echogenicity, con-
sistency, shape and surface of the morphological
changes of the arterial wall and lumen. The sono-
graphic findings were compared with the results
from digital subtraction angiography (DSA).

Results

The patient had general weakness and per-
sistent pain along the carotid artery in the left
neck area. Somatic examination found calm sur-
gical wound and blood pressure compensated.
No neurologic abnormalities were detected.

Sonographic examination revealed persistent
chronic thrombosis of the right ICA, intact patch
of the left ICA and a spiral dissection of the left
CCA beginning from the bifurcation and covering
the two thirds of the CCA. Ultrasound angiogra-
phy showed blood flow by crossing true and false
lumen in the form of the loop. A 3-dimensional
ultrasound mapping visualized a small fenestra
through which the blood flow returned to the true
lumen. The dissection caused approximately 50%
local lumen CCA stenosis without hemodynamic
changes in the distal blood flow (Fig. 2).

The patient underwent endovascular treatment
with stent placement in the left CCA. Restoration

Qua. 1. MyamumogarHo gynaekc-ckeHupaHe Ha BucokocmeneHHa cmeHosa Ha AsBa BCA (75% NASCET) om Hecma6uaHa naaka B 6ya-
6yca Ha apmepusima. C B-flow uso6pa3ssBaHe Ha kpbBHUS Mok ce Busyausupa ocmambyHusm AymeH (A), a ¢ 4-usmepHomo u306pa-
39BaHe — noBbpxHOCMIMa u KoHcucmeHyusma Ha naakama (C). Om mscmomo Ha cmeHo3ama ce omBexga yckopeH kpbBeH mok (B).
XpoHuuHa mpom6o3a Ha gacHa BCA om opeaHusupaH u ¢ukcupaH mpomo6, usobpaseHa ¢ pasruyHu yampasBykoBu memogu (D, E, F).

Fig. 1. Multimodal duplex-sonography of severe stenosis of the left ICA (about 75% by NASCET criteria) caused by unstable plaque
in the artery bulbus. B-flow blood flow imaging visualizes the residual lumen (A). The surface and texture of the plaque are seen by
4-dimentional ultrasound (C). Doppler curve shows an icreased blood flow velocity within stenotic area (B). A fixed thrombus caused
a chronic right ICA obliteration imaged by different ultrasonic methods (D, E, F).
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HUST cTaTtyCc € 6e3 NaTtoforMYyHN OTKIIOHEHUS.

CoHorpadHOTO n3cnegsaHe obekTBupa nep-
cucTuMpalla XpoHn4Ha Tpomb60o3a Ha gsacHaTta BCA,
VMHTaKTHa mau-nnactika Ha nasata BCA u cnivpa-
nosugHa amcekaums Ha nasara OCA, 3anousa-
wa ot 6udypkaumsaTa n obxeawawa 2/3 ot OCA.
YnTtpa3BykoBaTta aHrnorpadpusi nokassa KpbCTOC-
BaHe Ha KPbBOTOKA OT WUCTUHCKMUA U (anwmnsms
nymeH nop dopma Ha OCMOpKa, a C 3-U3MepHOTO
YNTPa3ByKOBO KapTupaHe ce Bu3yanuaupa manka
deHecTpa, Npe3 KOSATO KPbBOTOKLT CE BpbLia B
WUCTUHCKUS NiymMeH. [ncekaumsita cteHo3upa Jy-
meHa Ha nssata OCA okono 50% 6e3 pja npe-
OM3BUKBa XEMOOVMHAMUYHN MPOMEHN B ANCTANHUS
KPbBOTOK (dur. 2).

[Mpn 60nHMA e npOBEOEHO €eHOO0BAaCKynapHO
neyeHne c nocTtaesHe Ha cTeHT Ha nssa OCA.
Bb3cTaHOBABaHETO Ha NymeHa Ha aprtepusta €
noTBbpaeHo coHorpadcku u ¢ OCA (dur. 3). MNpeg-
nuncaHo e neuyenHue c clopidogrel 75 mg/oHEBHO 1
rousovastatin 10 mg/Beuep. Cnen npouenypara
6osfikarta B LUMnHaTa 06M1acT Hamb/IHO OT3BYyYaBa.

O6cbXxKpaHe

KapoTugHata eHoapTepekToMmus ce acouumnpa
C pasnuyHy BMOOBE MEPUMNPOLIENYPHM U nocTone-
paTUBHN YCNOXXHEHUSI — KofebaHne B KPbBHOTO
HansraHe, WHCYNTU, BEHO3EH TPOMGEMGONN3bM,
NHGEKUMM, PECTEHO3M, 3acsraHe Ha YepernHoMo-
3bUHN HEPBU, CMBPT. YecTtoTata 1 npuumHUTE 3a

of the artery lumen was confirmed by duplex so-
nography and DSA (Fig. 3). The patient continued
the treatment with clopidogrel 75 mg per day and
rousovastatin 10 mg per night. After procedure the
pain in the neck completely resolved.

Discussion

Carotid endarterectomy is associated with
different types of periprocedure and postopera-
tive complications - fluctuation in blood pressure,
stroke, venous thrombembolism, infections, re-
stenosis, cranial nerves lesions or death. Their
frequency and etiology differ in individual stud-
ies. Some of the incidents are from emboli of
the synthetic patch [8]. According to Archie and
Rosenthal two/thirds of the postoperative cere-
bral events (stroke and transient ischemic at-
tacks) after CEA are due to dissections, intimal
fleps or vessel wall damage by clamps, detected
by ultrasound in 27% of the patients during CEA
[11]. Dissections occur most frequently in the first
hours after blood flow restoration following the
eversion CEA, they appear distally to CEA and
often are symptomatic — cause lesions of the cra-
nial nerves (58%), stroke (8%) or death (2%) [6, 7,
8, 10]. Proximal dissections are rare complication
after CEA with shunt [9]. Our study demonstrates
a case of proximal CCA dissection after CEA with-
out shunt, clinically presented with isolated neck
pain on the same side.

Que. 2. CnuparoBugHa gucekayus Ha As8a OCA caeg KE (A). @arwuBusm u ucmuHCKUSIM AyMeH ce npenAumam nog gopma Ha oc-
mopka, o6ekmuBuparo ¢ mowHocmHo (B), B-flow (C), u 4-usmepro (D) yampa3sBykoBo usobpassBare u [CA (E). KomyHukayus mexgy
gBama Aymena, Buguma ¢ 3-u3MEePHO MOLHOCMHO KapmupaHe Ha kpbBHus mok (F).

Fig. 2. A spiral type of left ICA dissection after CEA (A). The false and the true lumen are interwoven in the form of eight objectified by
power Doppler (B), B-flow (C), 4-dimensional ultrasound imaging (D) and DSA (E). A communication between the two lumens is visible

in 3-dimensional power blood flow mapping (F).
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TAXHOTO Bb3HMKBaAHE Ca pPasnunyHyi Npu OTAeHUTE
npoyuyBaHusi. Yact OT UHUMOEHTUTE ca emb6onny-
HAN C W3TOYHWK Ha emb6onm oT yyactbka Ha KE
unn cuHTeTuuHMa nad [8]. Criopen Rosenthal un
Archie OBe TpeTu OT MOCTOMNEPATUBHUTE MO3bYHMU
WHUMOEHTN (MHCYNTU U TPAH3UTOPHU WCXEMUYHW
atakn) cnen KE ce gbmkaT Ha avcekaumn, UHTK-
ManHu ¢rienose Wnu yBpeda Ha CbpooBaTa CTeHa
OT Knamnu, YCTaHOBEHW C WMHTpaornepaTusBeH Y-
TpasByk npu 27% OT onepupaHute 6onHu [11].
Jucekaunnte Bb3HUKBAT Hal-4YeCTO B MbpBUTE
yacoBe cnen esep3noHHa KE u cnepn Bb3CcTaHo-
BSIBAHE Ha KapOTWOHUS KPbBOTOK, pasnonarar ce
OVICTaNHO W MHTPaKpaHManHo 1 YecTo ca CUMM-
TOMHU — acouumpar Ce C /1e31Mn Ha YepernHomo-
3byHK HepBu (58%), MHCYNTK (8%) nnn CMbpT (2%)
[6, 7, 8, 10]. NpoKcumanHn Ancekaumm ce Oornuc-
BaT PSAOKO Kato ycnoxxHeHue Ha KE ¢ wbHTUpaHe
[9]. HaweTo npoyysaHe OemMOHCTpupa criyyal Ha
npokcumanHa aucekauma Ha OCA cnep KE 6e3
WbHTUPaHe, KIIMHNYHO U3sIBEHA C u3onnpaHa 6or-
Ka B XxomonarepanHarta wuiHa obnacr.

I3BECTHO €, Ye KNUHNYHATa XapakTepucTuka
Ha guncekauunTe e pasHoo6pasHa M MPOMEHN-
Ba. bornkara e mMbpBUS CMMMNTOM MpPY CAOHTaHHA
KapoTugHa ancekauusi — 79 € Han-yecTto XOMorna-
TepanHa un nokanusupaHa B obnactra Ha Bparta,
rnaeara, nMUeTo unm opéutarta. [naBo6onMeTo e
MOCTOSIHHO N CUNHO, B 25% ce cbuyeTaBa C XO-
mMonarepanHa BpaTHa 605Ka u nyncupaty wym B
ywwute, B 50% ce oTkpuBaT yactuueH Knopa-bep-
Hapa-XopHep, 3pUTENHN HapYLIEHNS N PeTpooByI-
6apHa 6onka. Xunoarey3us 1 CMyTeH BKyC morat
ga 6boart MbpBUTE CUMMATOMU, CbYETAHU UM HE C
dokanHa cnabocT, MUTPEHONOOO6HN OnnaksaHus
C «MnyBawy» Uy apkoBmaHn ckotommn. Moxxe pa
Cce MosBM LWUMEH OTOK, M30fMpaHa npexogHa 3a-
ry6éa Ha 3peHue (amaurosis fugax), psoko nmbiHa
cnenota nopagu ucxemmyHa ontukonatus [4]. B
20% OT 6ONHUTE KapoTuaHaTa aucekaums Oe6io-
TMpa C MCXEMUYEH MO3bYEH WHCYNT 6e3 npen-
XOXKAaLmM CUMMMITOMU U/Unn ¢ 06LOMO3byHa CUM-
nTomatuka. [NbpBOHaYanHO Bb3HUKHaNara TPOM-
603a MOXe 6bp30 Oa MpPeMynHe B apTepuanHa
CTEHO3a 1 [a HacTbNM CMOHTaHHO MOAOGPEHME.
Jducekaumsata MOXXe Ja € HambiHO acMMMTOMHA
npu Oo6po KonaTepanHO KpbBOOGpalLeHne Wimn
Ja ce yCnoXHM C aTepoTpomMG03a, KOSITO € Mo-
TEeHUManeH U3TOYHMK Ha emb60/M KbM MO3bka. B
60% OT cnyyante C OCTPU KapOoTUOHW Ouceka-
L1 C HEBPOM306passaBaluy MetToan ce oTkpueart
NCXEMUYHN NPOMEHM B MO3bYUHUA napeHxmm [13].

VHCTpyMeHTanHWTEe METOAM MMaT pasfnyHa
OMarHocTuyHa CTOMHOCT B 3aBMCUMOCT OT BuAa
Ha AMceKauusTa, KayecTBOTO Ha u3Mon3BaHata
anapartypa u onuTa Ha u3cnegosaTens.

YnTpa3BykoOBUTE METOAM Ca HaN-6bP3KS, EBTUH
1 BNCOKO MHPOPMATNBEH HENHBA3NBEH CMOCO6 3a

Quz. 3. HopmaruszupaHe Ha AyMeHa cAeg CMeEHMUpaHe, go-
kazaHo ¢ B-mode (A), B-flow uzo6pasaBane (B) u [CA (C).
CmeHmbm npegu3BukBa munuyeH xunepexozeHeH apmegakm 6
COHO2pagHUs 06pa3 Ha cbgoBama cmeHa U AYMEH.

Fig. 3. Normalization of the lumen after stenting proved by B-
mode (A), B-flow (B) imaging and DSA (C). The stent causes
typical hyperechoic artifact in sonographic image of the vessel
wall and lumen.

It is known that the clinical characteristics of
dissections are diverse and variable. Pain is the
first symptom of spontaneous carotid dissection
- it is most often on its side and localized in the
neck, head, face, or orbit. Headache is constant
and strong, in 25% is associated with ipsilateral
neck pain and intermittent tinnitus, in 50% partial-
Claude Bernard-Horner syndrome, visual impair-
ment and retrobulbar pain are found. Hypogeusis
and taste disturbances may be early symptoms,
combined or not with focal weakness, migraine
symptoms with "floating" or arched scotoma. Cer-
vical edema, isolated transient loss of vision (am-
aurosis fugax), rarely blindness due to ischemic
opticopathy can occur. In 20% of patients the
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OmarHo3a Ha nepunpouesypHU 1 ClegonepaTtuBHu
YCNOXHeHus,, acounmpann ¢ KE wnu cteHTupaHe
[1]. Mpn onuTeH nacneposaTen U U3MNon3BaHe Ha
MYNTUMOZASTHO YNTPa3BYKOBO CKEHMpaHe (CbyeTa-
HMe Ha Aynnekc-ckeHupaxe, B-flow n3obpasssa-
He 1 TpaHCKpaHuanHa AonnepoBa CoHorpadwus),
UyBCTBUTENHOCTTa Ha MeTogda cnpsamo [OCA e Hag
95% npu guarHo3a Ha gucTanHn noctonepaTtuBHn
ancekaumm [10]. YcTtaHoBsBa Ce XMMNEepexoreHeH
NMOOBWKEH apTedakT B CbOOBUA NyMEH (MHTUMa-
neH dnen), ocuMnupall CUMHXPOHHO CbC CbpOeu-
HUS UMKBA U OBOEH CbAOB JIYMEH, NMpenn3BuKBaLl
KapoTugHa cTeHo3a C HernpasuiHa ¢opma 1 nna-
MbkKOOGpa3eH kpan [2, 3, 5]. O6paldyBaHeTO Ha
ancTanHa ¢eHecTpa Npean3BrKBa BpblUAHE Ha
yacT OT KpbBOTOKa OT danwmBns KbM UCTUHCKMNS
NyMEH, a nuncata N noTeHuupa OTfiaraHeTo Ha
€MOBOJIOreHHN aTeEPOTPOMBOTUYHM MaTeEPUN B Ob-
HOTO Ha danwmsna nymeH. MNpu ronam gedekr Ha
MHTMMaTa (Hag 6-8 mm) Hal-4ecTo ce OTKpuBa UH-
TpamypasneH XemMmarToM, YMsITO EXOreHHOCT Ce ornpe-
[ens OT Heroearta OaBHOCT — OT aHEXOrEHEH B OCT-
pusi cTagui 40 U30- N XETEPOrEHEH MPU XPOHNYHN
amcekaummn. Tpom6osnpanmsaT ganwme NyMeH € C
NTbKbTYLUEL, X0, MPOMEHNNB AUAaMETbP U C ronsma
Ob/DKUHA MO XOHda Ha apTepusTa, CTECHSBALL, Uiu
06TypupaLl, UCTUHCKUS NiymeH [2].

KapotugHnte CTEHO3MW, MPUYMHEHU OT guce-
Kauuu, ca Obiarm u ¢ HenpasunHa gopma, umar
E€KCLEHTPUYEH 1N NaMbkoobpaseH Kpaw, cnes
KOWTO apTepuanHuaT NyMEH PA3KO CE Bb3CTaHO-
BsiBa. [TOHAKOra ¢ LUBETHO Oyrnnekc-CKeHmpaHe n/
unn B-flow nso6passsaHe ce Budyanuampa Kyxu-
Ha B UHTpaMypanHusi TPOM6, OT KOSITO Ce OTBEX-
Ja cnab KpbBOTOK C BUCOK MyfiCaTVBEH WMHAEKC
[12]. [OdonnepoBusaT curHan 3aBuUCKM OT MSCTOTO
Ha MHCOHMpaHe, Buaa Ha gucekaumsaTa n TexxecT-
Ta Ha obcTpykumsaTa [1].

CbooBuTe Knamnu Mpeavs3BUKBaT MHTUMASTHU
nparyeta 1 HapyleH CbOOB KOHTYp 6€e3 paskbC-
BaHe Ha MHTMMaTa 1 pascrosiBaHe Ha CbpooBaTa
CTeHa B 30HaTa Ha HanaraHeTo umm. [pu cyTypHa
aHeBpu3mMa ce ycTaHoBsBa fedekT Ha cbpoBata
CTEeHa B 30HaTa Ha aHrmonnacTtikara, npes KouTo
HaxnyBa KpbBEH TOK B CTPYKTYpWUTE OKOSO CbAa.

JurutanHata cy6TpakuMoHHa aHrnorpadus
€ C BNCOKa AMarHoCTMyHa CTOMHOCT, HO mopaau
CBOSITa MHBA3UBHOCT, BUCOKA LeHa n 1% puck
OT KOMMMMKauMu ce npuaara camo npu onpe-
OeneHn VHAMKauMn. XapakTepeH aHrnorpadckm
Gener e pas3kbCBaHe Ha WHTMMAaTa, KOSTO OHAy-
nmpa M obpasdyBa ABOEH JNiyMEH u/unn uHTpa-
MypaneH xemartom. KomniooTbpHoTOMOrpadckara
cnupanosugHa adruorpadus (KTA) e npeano-
ynTaH MeTon NpW WWAHK TpaBmu. [uarHosarta
ce 6asupa Ha WHOMPEKTHU KpUTEpUM - OTOK Ha
MeKMTe TbKaHu, xematom B 6nm3ocT go BCA, ne-
puBackynapHu MHGUNTPaTu, cbCeoHn ¢pakTypu

carotid dissection causes ischemic stroke without
preceding symptoms and/or symptoms of cere-
bral edema. The Initial thrombosis can quickly
pass into arterial stenosis or spontaneous im-
provement. Dissection can be completely asymp-
tomatic in case with good collateral circulation
or complicated with atherothrombosis, which is a
potential source of emboli to the brain. In 60% of
cases with acute carotid dissections the neuro-
imaging methods detect ischemic changes in the
brain parenchyma.

Instrumental methods have different diagnos-
tic value depending on the type of dissection, the
quality of the equipment and experience of the
investigator.

Ultrasonic methods are the fastest, cheapest
and highly informative tool for noninvasive diag-
nosis of peri- and postoperative complications
associated with CEA or stenting [2]. For the expe-
rienced researcher using multimodal ultrasound
(a combination of duplex-scan, B-flow imaging
and transcranial Doppler sonography), the sen-
sitivity of the method to the DSA for diagnosis of
postoperative distal dissections is over 95%. A
mobile hyperechoic intimal flap and double vas-
cular lumen causing carotid stenosis with an ir-
regular shape and flame-type end is detected [3,
4]. The formation of distal fenestra causes return
of part of the flow from false to true lumen. The
absence of fenestra induces the deposition of
embolic material at the bottom of the false lu-
men. In a large intimal defect (more than 6-8 mm)
intramural hematoma is most commonly found,
whose echogenicity is determined by its limitation
- from anechoic in the acute stage to isoechoic
or heterogeneous in the chronic dissections. The
false lumen thrombosis has longer, winding and
variable diameter along the artery, narrowing the
true lumen to total occlusion [2].

Carotid stenoses caused by dissections are
long and irregular in shape, have eccentric or
flame type, after which the arterial lumen sharply
recovered. Sometimes, with color-duplex scan-
ning and/or B-flow imaging cavity into the in-
tramural thrombus is visualized, from where a
weak flow with high pulsatility index is recorded
[12]. Doppler signal depends on the place of in-
sonation, the type of dissection and the severity
of obstruction [1].

Vascular clamps cause arterial damages and
abnormal vascular loop without breaking the vas-
cular wall in the area of their imposition. In su-
ture aneurysm vessel wall defects in the area of
angioplasty is found, in which blood flow rushes
into the structures around the artery.

Digital subtraction angiography has high di-
agnostic value, but because of its invasiveness,
high cost and 1% risk of complications is ap-
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n gp. MarHutHope3oHaHcHaTta adrnorpadus e
Han-nHdopmaTuBHa — Npu gucekauuss nUHTUMara
€ HepaBHOMEpPHA, KanmbbpbT Ce MPOMEHS B ak-
cuaneH nnaH, Budyanu3upa ce ABOEH JIYMEH U €
Bb3MOXHa 3-M3MepHa PEKOHCTPYKUUS Ha auce-
Kauusita OT BCEKN bIbJl.

[MoBegeHNeTo Npu KapoTUOHW Avcekauun 3a-
BMCW OT KIMHUYHATa XapakTepucTuka 1 eBOmiouu-
Aara um. [py cMMATOMHa KapoTuaHa aucekauus ce
npenopbyBa aHTMKoarynaHTHa Tepanus C MnapeH-
TepasHO MPWIOXKEHME Ha HeppakuMOHUpaH Wum
HVCKOMOJEKYINIEH XenapwH, CreaBaHy OT opaneH
aHTUKOArynaHT unvM WU3Mnon3BaHe Ha OpaneH aH-
TUKOarynaHT 6e3 MpefwecTBall, XenapuH B Mpo-
Ob/mkeHne Ha 3 Oo 6 meceua C rocsfefsaila as-
TnarperaHTHa Tepanus ¢ acnuipuH (80 go 325 mg
OHEBHO) MM Knonuporpen 75 mg AHEBHO) (knac
lla, HMBOo Ha pokazartenctea C) [4]. KapotugHa
aHrmonnacTuka 1 CTeHTMpaHe Ce 06Cbkaa Kora-
TO VCXEMUYHWUTE HEBPOJSIOMMYHM CUMMTOMU HE ca
Ce MOBAMSNM OT aHTMKOAryfaHTHOTO JIeUeHre cneq
ocTpa kapotugHa gmcekaumst (knac llb, HMBO Ha
pokasatenctea C). KE ce npunara npy NpoTnBOMno-
KazaHne 3a TPOMOBONUTUYHO JeYEHNE, MepCcuUcTu-
paHe Ha BMCOKOCTEMEHHa CTeHO3a, NosiBa Ha HoBa
CTEHO3a 1 OTKPMBaHe Ha CUMMTOMHA aHEBpU3Ma B
yyacTbka Ha gmMcekaums ¢ pasmepul, HaoxXBbpsALLM
2 MbT HOpManHUS CbOoB NymeH. OnepaTtvBHOTO
NleYeHne e 3aTpynoHEeHO Npy OUCTANHO pasnonoXke-
HM Ovcekauvu, Npy KOWTO Ce Harnara npepss3BaHe
Ha m. digastricus, cybnykcaumsi Ha maHgméynara u
dpakTypa Ha processus stiloideus. B tesn cnyuan
€ MoOxodsAWo Aa Ce MOCTaBM MbBKbB CTEHT, KOWTO
€ YCTONYMB Ha MeXaHW4YHN Bb3OENCTBUA B LUNMHA-
Ta o6nact. Takuea ca CTEHTOBETE, M3paboTEHN OT
HUTVHON (CneumanHa HUKeNo-TUTaHneBa Crnas C
TEPMMYHA N MEXaHUYHa nameT). Te ce oTnnyaear ¢
atpaBMaTuyHa apganrtaums KbMm gopmarta u pasme-
pa Ha cbAa, YCTONYMBOCT KbM (ppakTypa, yCyKBaHe
N HaTUCK 1 Mb/IHO Bb3CTAHOBSBAHE Ha 3ajadeHara
dopma cref npekpaTsaBaHe Ha HEe6naronpusTHOTO
dun3nuecko Bb3OeNCTBME. Te npuTexasar JocTa-
TbYHa CaMOCTOATENHA paguanHa cuna, CrnocobHa
Ja Bb3CTAHOBW HAaMb/IHO KPbBOTOKA B UCTUHCKUS
JlYyMEH 1 fa ,npunenn” o6paTHo KbM CboBaTa Cre-
Ha obpa3yBanusa ce UHTUManeH ¢nen. TakbB CTEHT
6e MMMNIaHTVPaH Ha Halns NauneHT.

BesonacHocTTa n edekTMBHOCTTAa Ha Tepa-
nusta c 6eTa-agpeHeprnyHn aHtaroHuctn, ACE
— VHXMBUTOPW WA HEOUXMAPONMVUPUOVHOBY aHTa-
FOHNCTW Ha KanuuesuTe KaHanu (Bepanamun unm
OnnTrasem), 3a MOHWKMaBaHe Ha KPbBHOTO Ha-
nsaraHe 4O HopMasHW rpaHniumM He ca gobpe ycTa-
HoBeHun (knac llb, Hueo Ha gokasartenctea C) [4].

MaumeHTTEe, NpexmnsBenu KapotugHa Auce-
Kauusi, nognexxar Ha akTMBHO HabniogeHue, Mo-
anouumpaHe Ha CbOoBUTE PUCKOBK dakTopu u
nepuoanyeH coHorpadeH KOHTPOSI.

plicable only in certain indications. Characteris-
tic angiographic feature is the rupture of intima,
which forms a wave and a double lumen and /
or intramural hematoma. CT spiral angiography
is the preferred method for cervical trauma. Di-
agnosis of dissection is based on indirect criteria
- soft tissue swelling, surround hematoma, infil-
trates fractures and others. Magnetic resonance
angiography is the most informative method - the
intima dissection is uneven, the size change in
axial plan, a double lumen is seen and possible
three-dimensional reconstruction of the dissec-
tion from any angle is possible. These methods
are rarely applied in dissections after CEA.

Behavior in cases of carotid dissections de-
pends on their clinical characteristics and evolu-
tion. In symptomatic carotid dissection anticoagu-
lation with parenteral low molecular weight heparin
followed by oral anticoagulant is recommended,
or using oral anticoagulant without prior heparin
for 3 to 6 months followed by antiplatelet therapy
with aspirin (80 to 325 mg daily) or clopidogrel
75 mg daily) (class lla, level of evidence C). Ca-
rotid angioplasty or stenting could be considered
when ischemic neurological symptoms have not
responded to anticoagulant treatment after acute
carotid dissection (class llb, level of evidence C)
[4]. CEAis used in the presence of contraindica-
tion for thrombolytic therapy, persistence of high-
grade stenosis, occurrence of a new stenosis
and detection of symptomatic aneurysm in the
area of dissection with dimensions 2 times bigger
than normal vascular lumen. Surgical treatment
is difficult in distal dissections and often requires
cutting of m. digastricus, subluxation of the man-
dible and fracture of the processus stiloideus.
In these cases it is appropriate to use a flexible
stent that is resistant to mechanical damage in
the neck. Such stents are made of nitinol (nickel-
titanium special alloy with thermal and mechani-
cal memory). They are atraumatic with adaptation
to the shape and size of the container, resistance
to fracture, torsion and compression and with full
recovery of the specified form after termination of
the adverse physical effects. They have sufficient
independent radial force able to completely re-
store blood flow in the true lumen and to attach
the intimal flep back to the vessel wall. Similar
stent was implanted in our patient.

Safety and efficacy of therapy with beta-
adrenergic blockers, ACE - inhibitors or calcium
channel antagonists (verapamil or diltiazem) for
blood pressure control are not well established
(Class llb, Level of evidence C) [4].

Patients experienced carotid dissection, are
subject to active monitoring, modification of vas-
cular risk factors and periodic sonographic con-
trol.
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MwnocoHorpadHa oueHka Ha Tpurnasna MyCKysn
npn metTabonnuTHa HeBponaTtuna

T. YamoBa', E. TumsaHoBa?3, U. TopHeB'#, []. AumoBa?

"Kaunuka no HeBponoeus, MBAJT ,,AnekcaHgpoBeka’, MeguuuHeku yHuBepcumem — Cogus,
2Knunuka ,QyHKkyuoHaAHa guaeHocmuka Ha HepBHama cucmema’, BoeHHomeguuuHcka akagemus — Cogus,
SMeguuuHcku gakyamem npu Coguticku yHuBepcumem “CB. Ka. Oxpugcku’,
‘[lenapmameHm no koeHumuBHa Hayka u ncuxonoeus, HoB 6brzapcku yHuBepcumem — Cogus

KnioyoBu gymu: Ller: pa ce pemMOHCTpUpaT AMArHOCTUYHWTE Bb3MOXKHOCTM Ha MynTMmMopanHara
MuocoHorpadus, MuocoHorpadus npu MetabonuTHa nosiMHeBponaTus.
HeBponaTtyis Konmu+eeHm u memogu: MNpepctasa ce 48-rogMleH MbX C HacnNeacTBEH lOBEHW-

NeH MHCYIMHO3aBMCUM 3axapeH ANa6eT, YCNIOXHEH C KbCHa HeBponatus. [poseneHn
ca KIVMHUYHK, enekTpommorpapckm u MuocoHorpadHu m3cnegBaHns C 4-U3mMepHO
n3obpassiBaHe Ha TpUrnaBus MYCKyn Ha nogéeppuvuarta. Pesyntatnte ca cpaBHEHU
CbC 3paBa KOHTpona u 6OfIeH C reHeTMYHa aucTanHa Myonartus.

Pesyanmamu: YcTaHoBsBa ce MONMHEBPOnaTeH CUHAPOM C MO-TEXKO 3acsraHe Ha
[OOMHWTE KpanHuUKM, NepoHeanHa nnerus un tuénanHa napesa, napectesun B xogunata
N Xurnectesns OT AMCTaNeH TUM 3a MOBbPXHOCTHA M AbN6OKa CETUBHOCT B OONHU-
Te KpanHuun. Enektpomwuorpadusita 06ekTMBMpa MOTOPHO-CETVMBHA HeBponatus OT
OemMuenuHusnpaly tun ¢ 6ene3m Ha myntudokanHoct. CoHorpadHOTO u3cnenBaHe
nokassa HapylleHa MMOapXUTEKTOHMKA Ha mm. gastrocnemius C Mo-TEeXKO 3acsraHe
Ha natepanHuTe rnasu - NPOMEHUTE Ca aCMMETPUYHU, UMAT CHOMYECT Xapaktep un ce
pasnuuyaBat OT HOpPMaSIHUTE MWOCOHOrpamMmn Ha KOHTponarta u 60MHUS C reHeTuyHarta
gucTanHa Muonarus.

O6cbxxgaHe: CbueTaHOTO m3nons3eaHe Ha EMI u HeBpomwmocoHorpadus oueHssa
KopenauuaTa Mexay TeXecTrta Ha yBpefa Ha nepudepHus HEpPB M MPOMEHUTE B
HanpeyHo-HabpasaeHnTe MYCKynM M cromara 3a pasrpaHyyaBaHe Ha MbpBUYHU OT
BTOPVYHU MUOTEHHU NE3UN.

Myosonographic Assessment of Triceps Surae Muscle
in Metabolic Neuropathy

T. Chamova’, E. Titianova?3, I. Tournev'*, R. Dimova?

'Clinic of Neurology, Alexandrovska Hospital, Medical University — Sofia
2Clinic of Functional Diagnostics of Nervous System, Military Medical Academy — Sofia
3Medical Faculty, Sofia University “St. Kl. Ohridski’,
‘Department of Cognitive Science and Psychology, New Bulgarian University — Sofia

Key Words: Objective: to demonstrate the diagnostic capabilities of multimodal myosonogra-
myosonography, phy in metabolic polyneuropathy.
neuropathy Material and methods: We present a 48-year-old man with hereditary juvenile insulin-

dependent diabetes mellitus complicated by late neuropathy. Clinical, electromyographic
and myosonographic 4-dimensional studies of triceps surae muscles are performed. The
results are compared to a healthy control and a patient with genetic distal myopathy.

Results: A polyneuropathic syndrome with more severe involvement of the lower
limbs was found: peroneal paralysis and tibial paresis, feet paresthesia and distal
hypoesthesia for superficial and deep sensibility in the legs. Electromyography objecti-
fied a demyelinating multifocal sensorimotor neuropathy. Sonographic study showed
impaired myoarchitectonics of muscle gastrocnemius bilaterally with more severe
involvement of the lateral head - asymmetrical changes with bundles, differing from
normal myosonographies and from the patient with genetic distal myopathy.

Discussion: The combined use of EMG and neuromyosonography evaluates the corre-
lation between the severity of damage of peripheral nerves and changes in cross-striated
muscles, and helps to distinguish primary from secondary myogenic lesions.
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HeBporeHHaTa yBpepa Ha Tpurnasms MycC-
Kyn e gobpe nosHata B KIMHUYHATA MNpakTuKa.
Ta ce pokasBa C pasnnyHn METOAN — KIMHUYHM,
HEBPOPU3NONOrNYHN, NaTOOr0aHaTOMUYHN, He-
Bpousobpasasawy 1 gp. Hanocnembk ce npwu-
nara myntumMogasnHa HeBpocoHorpadusa 3a HeuH-
Ba3UBHO OGEKTVBMPAHE Ha MUOaPXUTEKTOHMKAaTA
Ha TpUrNaeus MyCKyS, KOUTO € NIeCHO JOCTbMNEH
3a M3crnegBaHe 1 uMa xapakTepeH CoHorpadeH
naTtepH npv 3gpasuv fMua B MOKOW U MYCKYSHO
CbKpauleHue [1, 3, 6, 7, 8, 10].

Llen Ha npoyuBaHeToO € pa ce aHanusupar
MWOCOHOrpadHNTE MPOMEHN B TPUIMABUS MYCKYI
npu 6OMHW C MEeTabonMTHa HeBpoNaTusa B OOMHU-
TE€ KpanHuuum.

KOHTUHreHT n metoan

V3cnenBaH e 48-rogmweH 60neH ¢ aBTO30M-
HO-gOMMHaHTeH (AL) TN Ha yHacnegsBaHe Ha
WHCYNMHO3aBUCUM 3axapeH guabet (3[), awvar-
HOCTUUMpPaH Ha Bb3pacT 1 roguHa v 6 meceua n
YCINOXHEH C KbCHA HeBponartus, yCTaHOBEHa Ha
33-rogmwHa Bb3pacT. [ebioTnpa ¢ U3TpbnBaHe
1 60nKM B ABETE XOAuna 1 3aTpyOoHEeHO CTbhBa-
He Ha MNpbCTM U NeTn. [eceT rognHuM Mo-KbCHO
ce [o6assl cnabocT B pbueTe. [laumeHTbT uma
6pat, cectpa n nnemMmeHHK cbe 3[, yCTaHOBEH B
MbpBUTE OBE roguvHU OT XKUBOTA WM.

MepndepHaTa HepBHa cuctema e uscnensa-
Ha nocpencTteom anapata Nicolet Viking Quest.
[MpoBeneHa e cTumynauMoOHHa enekTpoMuorpa-
duna (EMI) Ha n. tibialis kato e oTBexpaH cy-
MapeH MyCKyneH akumoHeH noteHuman (CMAIM)
OT OBETe [MaBu Ha TpuUrmasnsa MyCcKyn Ha nopbe-
gpuuata (m. gastrocnemius medialis n lateralis)
C GUNONAPEeH MOBbPXHOCTEH ENeKTpon U CTaH-
aapTHa konmyectBeHa EMI ¢ KOHUEHTpUYEH ur-
neH enekTtpod. OueHsiBaHN ca OCHOBHUTE MOKa-
3arenn Ha CMAI (nateHTHO Bpeme, amnaityaa
M MfOLW, Ha OTroBOpa), akTMBHOCT Ha MyCKyrna B
MOKON 1 XapakTEPUCTUKATE HA aKLUMOHHUTE MO-
TEHUMann Ha ABUraTenHuTe eduMHULM Mpu JfeKo,
YMEPEHO N MakKCMManHO MYCKYSIHO CbKpaLlleHue.

YnTpasBykoBata XapakTepucTMka Ha Tpurna-
BNS MYCKy/l Ha MOg6eopuuuTe € OoueHsiBaHa Mo-
CPEACTBOM MyATUMOOANIEH LBETEH ayrnieKc-co-
Horpad (Logic 7, GE — Germany), OKOMMNIeKTOBaH
CbC COHAa 3a 4-U3MepPHO 1306passBaHe B peanHo
Bpeme. [pomeHnTe B TpUrnaeusi MycKyn Ha Mnog-
GeopvumuTe ca OLEHSIBaHW B ferHano nosioXeHue
Ha BGONHMSA B MOKOW N MPW MYCKYSIHO CbKpalleHue
(CNOHTaHHO 1 MPOBOKMPAHO YpPEe3 ENneKTPOCTUMY-
naums Ha n. tibialis) no cranHpapteH npotokon [2].
CoHparta e pasnonaraHa nepneHavKynspHO Bbp-
Xy MyCKyna 3a n3bsrsaHe Ha exoreHHu aprteda-
kTn. [poBegeHa € kauyecTBeHa M KONMMYEeCTBEHa
OLEHKa Ha MMOCOHOrpamMuTe C M3MepBaHe Ha Ha-

Neurogenic damage of triceps surae muscle
is well known in clinical practice. It is proved
by different methods - clinical, neurophysiologic,
pathoanatomic, neuroimaging, etc. Recently non-
invasive multimodal neurosonology has been ap-
plied to objectify the triceps surae muscle myo
architectonics. This muscle is easily accessible
for examination and sonography and has a char-
acteristic pattern in healthy subjects at rest and
in contraction [1, 3, 6, 7, 8, 10].

The aim of this study was to analyze myo-
sonographic changes in triceps surae muscles
in patients with metabolic neuropathy in the legs.

Material and Methods

A 48-year-old patient with autosomal dominant
(AD) mode of inheritance of insulin-dependent di-
abetes mellitus (DM) diagnosed at the age of 1
year and 6 months, complicated by neuropathy,
established on 33 years of age was studied. The
disease debuted with numbness and pain in both
feet and difficulty stepping on toes and heels.
Ten years later weakness in arms was added.
The patient has a brother, a sister and a nephew
with diabetes, established in the first two years
of their lives.

Peripheral nervous system was studied by Ni-
colet Viking Quest. Stimulation electromyography
(EMG) on n. tibialis was performed and a com-
pound muscle action potential (CMAP) of m. gas-
trocnemius medialis and lateralis with bipolar sur-
face electrodes was carried out. Standard quanti-
tative EMG with concentric needle electrode was
also performed. Different characteristics of CMAP
were evaluated (latency time, amplitude and area
of response), as well as spontaneous activity of

Guz. 1. Xunompoguu Ha Mmyckyaume Ha nogéegpuyume npu
uscaegBaHusg navyueHm.

Fig. 1. Hypotrophy of the calf muscles in the patients
investigated.

16 HEBPOCOHOTPADUA 1 MO3BYHA XEMOANHAMIKA, Tom 8, 2012, 6p. 1



T. Chamova at al. Myosonography in metabolic neuropathy

npeyHns amaMeTbp Ha ABETE rMaBu (naTepanHa u
MeOvanHa) Ha Tpuuernca B NOHMUTYOMHANEH MniaH,
HaKJIoHa Ha MYyCKYNHWTE BflakHa CrpsiMO MOBbPX-
HOCTTa Ha arnoHeBpoO3aTa M TEeXHUst CTOEX Mpu
4-n3MepHO 1306passiBaHe MpU NMOKOWN U CbKpaLlle-
HVe Ha Myckyna. Pe3yntatnte ca cpaBHEHW C Mu-
OCOHOrpamy Ha TPUrNaBMs MyCKyn Ha noaéenpu-
uaTa npy 3gpaBa KOHTPOa 1 605eH ¢ MuonaTus,
CbOTBETHM MO Bb3pacT 1 MoJ.

Pesyntatn

HeBponormyHOTO M3cnegBsaHe ycTaHoBsiBA MO-
JINHEBPOMATEH CUHOPOM, MO-TE)XXKO M3pas3eH B O0-
JIHATE KpanHUUW - OBYCTPaHHa NepoHeanHa nierns,
TbmanHa napesa, CtenakHa noxogka, CyxoXXurHa
N HagKocTHa apednekcus 3a YeTupuTe KpanHuKa,
napecTe3umn n 60fK1 B xogunara, QuctanHa Xunec-
Te3ns 3a MOBbPXHOCTHA U Obnbéoka CETMBHOCT B
OONHN KpanHium. MaHyanHoOTo MyCKyfHO TecTysa-
He Mokassa AMcTaliHa MyCKyfHa CnabocT 3a YeTu-
puTe KpavHuka (MHTEpOCen [op3anec 1 nanvapec
4/5, dnekcopn, eKCTEH30pW, abayKTopu n apnyk-
TOp Ha naneua 4/5, pop3anHu Grekcopu B rMeseH-
Ha cTtaea 0/5, mnaHTapHu ¢rekcopu B TMe3eHHa
ctaBa 4-/5, ¢nekcopu, eKCTEeH30pn Ha naneua u
npvctute 3/5). Habnopaear ce xunotpodun Ha
nop6eppeHnte myckynu (dur. 1), TeHapw, xunoTe-
Hapu 1 UHTEPOCEN, KaKTO U KOHTPaKTypu Ha NsSiBO
axunnoBO CyXOXKnnme, GAEKCMOHHN KOHTPaKTypu Ha
npbCcTUTE Ha pbleTe. O6MKonKarta Ha gscHaTa nog-
6egpvua e 29 cm, a Ha ngeata 29.7 cm. Hanuue
ca HSKOU AMCMOPOUYHN CTUTMK - HUCBK pbCT (160
cm) n MoHronougeH daumec. lMaunpeHTsT e cbe
CbXpaHeHa KoopAvHauus, Ta30BO-Pe3epBOapHN ”
BMCLUM KOPOBW GYHKUMK, 1OW KOHTpOon Ha 3 u
avabeTHa peTmHonaTus.

Cvc ctmmynaumoHHa EMI ce o6ektuBupa
HamaneHa CKOpPOCT Ha MpOBexAaHe, yObIiDKEHU
NaTeHTHN BpPEMEHa W HamaneHa amnauTyda Ha
CMAIT no pBuratenHuTe BnakHa Ha n. tibialis

the muscle at rest and characteristics of mo-
tor units action potentials in mild, moderate and
maximal muscle contraction.

Ultrasound characteristics of the triceps su-
rae muscle ware assessed by multi-color duplex
sonography (Logic 7, GE - Germany), equipped
with a transducer for 4-dimensional imaging
in real time. Changes in triceps surae were
measured in supine position of the patient at
rest and during muscle contraction (spontane-
ous and provoked by electric stimulation of n.
tibialis) following a standard protocol [2]. The
transducer was placed perpendicularly to the
muscle to avoid ehogenic artifacts. Qualitative
and quantitative evaluation of myosonograms
was performed by measuring the transverse di-
ameter of the muscle two heads (medial and
lateral) in longitudinal projection, the inclination
of the muscle fibers to the surface of the apo-
neurosis and their architectonics in 4-D imaging
at rest and muscle contraction. The results were
compared with myosonograms of triceps surae
in a healthy control and a patient with myopathy
related to age and gender.

Results

Neurological examination found a polyneuro-
pathic syndrome, more severe in the legs - bi-
lateral peroneal paralysis, tibial paresis, slapping
gait, tendon areflexia on four legs, paresthesia
and pain in feet, distal hypoesthesia for superfi-
cial and deep sensibility in lower limbs. Manual
muscle testing showed distal muscle weakness
of four limbs (interossei dorzales and palmares
4/5, flexor, extensor, abductor and adductor of
the thumb 4/5, dorsal flexors of ankle joint 0/5,
plantar flexors of ankle joint 4/ 5 , flexor, exten-
sor of the thumb and fingers 3/5). Hypotrophy
of thigh muscles (Fig. 1), thenar, hypothenar and
interossei, left Achilles tendon contractures and
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Gua. 2. Amnaumyga u rameHmHo Bpeme Ha CMAIT npu cmumyaayus Ha n. tibialis u omBexgare om mpuaaraBus MyckyA Ha nogbegpu-
yama. KauHuyHo 3gpabo Auue — HopmanHo AameHmHo Bpeme u amnaumyga Ha CMAIT (A). boneH ¢ HeBponamusi — CUAHO YgbAKEHO
AameHmHo Bpeme u HamaneHa amnaumyga Ha CMAIT (B). lNauyuenm ¢ eeHemuyHa gucmaixa muonamus — HOPMaAHO AameHmHo Bpeme

u HamaneHa amnaumyga Ha CMAI (C).

Fig. 2. Amplitude and latency of CMAP - stimulation of tibial nerve and detection from triceps surae muscle. A healthy person — normal
CMAP latency and amplitude (A). Patient with neuropathy — extremely prolonged CMAP latency and diminished CMAP amplitude (B).
Patient with genetic distal myopathy — normal CMAP latency and severe diminution of CMAP amplitude (C).
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npy OTBeXOJaHe OT Tpurnmasus MYCKyn Ha nog-
6eppuuata. Wirmenarta EMI Ha myckyna nokassa
XPOHUYHA AeHepBauus U penHepBauma C Hamu-
uMe Ha eguHuYHM dacumkynauun n nonudasHm
aKUMOHHN MOTeHUManu C ronama npoabsKuTen-
HocT n amnnutyga. EMI Haxogkata e TunnuHa
3a BTOpMYHA HEBPOreHHa yBpeda Ha MyCkyna,
3a pasnuka ot EMI npu nbpBUYHO MYCKYNHO YB-
pexxgpaHe — 6e3 JaHHW 3a AeHepBauus U peu-
HepBauMs 1 Hanuume Ha akuMOHHW MOoTeHumuanu
C KpaTtka Npoab/HKUTENHOCT, HCKa amnantyaa u
MHO>XeCTBO TbPHOBE.
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flexor contractures of fingers were found. Cir-
cumference of the right knee was 29 cm, and of
the left 29.7 cm. There were some dysmorphic
stigmas - short stature (160 cm) and Mongoloid
face. The patient had preserved coordination and
cortical functions, poor control of diabetes and
diabetic retinopathy.

Stimulation EMG detected a reduced con-
duction velocity, prolonged latency and re-
duced amplitude of CMAP from triceps surae
muscle. Needle EMG showed chronic muscle
denervation and reinervation with fasciculations

LTS LHEAD

Guz. 3. Muocoroepamu om mpueaaBus Myckya Ha nogbegpuyama. HopmarHa Mpexecma muoapxumekmoHuka (A), XunoexoeeHHu
uBuyu om HepaBHomepHa cHonuecma ampogus npu guabemHa HeBponamusi (B) u 3bpHecmo-BrakHecmHa cmpykmypa npu 2eHe-
muyHa gucmanHa muonamusi (C). KoHmpakmuaHocmma Ha MycKyAHUME BAakHa € 3Ha4YUMmeAHO HamaAeHa B caywaume ¢ gucmanHa

muonamus.

Fig. 3. Triceps surae muscle myosonograms. Normal reticular myoarchitectonics (A), irregular strips hipoehoic strand type atrophy in
diabetic neuropathy (B) and grain-fiber structure in genetic type of distal myopathy (C). Contractility of muscle fibers was significantly

reduced in distal myopathy.
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HeBpocoHorpadHOTO un3cneasaHe rnokassa
MynTudoKanHa atepockneposa - HepaBHOMEPHO
3apgebeneH VHTMa-megns KOMMIEKC C HECTEHO-
3pawy 1 HUCKOCTEMEHHN HECTabuHW Mnaku B
obnactra Ha [OBEeTe KapoTuaHu 6udypkauun wn
apTepu1Te Ha AONHUTE KpanHUUM.

3a pasnuka OT MpexecTara MMOapXUTEKTO-
HUKa y 34paBu nuua, npyu 60nHUTE C guabeTHa
HeBpomnaTna Ce yCTaHOBABAT XWUMOEXOreHHW WBU-
UM OT HepaBHOMEPHa cHomyecta atpodus Kato
n3pas Ha HeBpOreHHa geHepsauus. lNocoueHata
MMNOAPUTEKTOHNKA KOHTpacTMpa CbC 3bpHECTO-
BMaKkHecTHaTa CTPyKTypa npu reHeTnyHa gucran-
Ha mMuonaTus, Npu KOATO atpOPUUHUTE MYCKYSTHU
BflakHa Ce 3amMecTBaT OT MacTHa JereHepauus u
dnéposa (dur. 3).

O6cbXxKpaHe

HduabeTHata HeBponatnsi € KbCHO YCNOXHe-
Hue Ha 3[, Ha6niogaBaHo npu okono 50% oT
6onHuTe. Ham-yecTo T4 ce n3sBsiBa KaTo cCuMe-
TPUYHa CEH30MOTOpHa U aBTOHOMHA HeBpona-
TMa [9]. XucTonornmyHum mscnegsaHus nokassar
HEBPOreHHa MycKynHa aTtpoduss Cc 6enes3m Ha
XPOHMYHA OEeHepBauus U peuHepBauus - Masku
aHryaMpaHn MycKyIHW BiakHa, MyCKYMHU BliakHa
TUM MULLEHA, TPyNUPaHEe Ha MYCKYNHUTE BrakHa
no BMA Ha cHonuecta atpodus (dur. 4).

lMpenctaBeHVAT 60ONEH € C UHCYNIMHO3aBUCKM
30 c ALl Tun Ha yHacnegssaHe 1 gnabetHa HeB-
ponatus, passuna ce 30 rooguHn cnep HayanoTo
Ha 3ab6onsBaHeTo. PaHHuAT pge6ioT Ha 3[ npu
Hanmume Ha damuriHa O6pPeMEeHeHOCT HanaraT B
andepeHunanHo-AMarHoOCTUYHO  OTHOLWIEHE f[a
ce ob6cwxpa 3abonasaHeTo MODY (maturity-onset
diabetes of the young) [5], xapakTepuaumpallo ce
C paHHO Havano (npeau 25 roguwHa Bb3pacT),
AL Tun Ha yHacnegsBaHe, MbpBUYEH OedekT B
IOKO30-CTUMyIMpaHaTa WHCYNMHOBA CeKpeuus
N XETePOreHHOCT B FEHETUYHO, METABONUTHO 1
KIMUHNYHO OTHOLWEHUE. [eHHUTe MyTaumm obycna-
BAT pa3sutneto Ha MODY u kogupaT NpoTenHM,
OTFOBOPHM 3a XxomeocTa3aTa Ha [-KneTkute B

and polyphasic action potentials with longer
duration and higher amplitude. EMG findings
were typical for secondary neurogenic lesions
of muscle, unlike EMG in primary muscle dam-
age - no evidence of denervation and reinerva-
tion and presence of action potentials of short
duration, low amplitude and turns. Neurosono-
logic examination showed multifocal athero-
sclerosis - irregularly thickened intima-media
complex with low-grade non-stenotic and un-
stable plaques in both carotid bifurcations and
lower limbs arteries.

Unlike the netlike myoarchitectonics in healthy
individuals, patients with diabetic neuropathy
have hipoehoic strips of uneven bundle atrophy
as an expression of neurogenic denervation. That
contrasts with the granular-fibrous structure in
genetic distal myopathy, where atrophic muscle
fibers are replaced by fatty degeneration and fi-
brosis tissue (Fig. 3).

Discussion

Diabetic neuropathy is a late complication of
diabetes observed in 50% of patients. Most of-
ten it is manifested as a symmetric sensorimotor
and autonomic neuropathy [9]. Histological stud-
ies show neurogenic muscular atrophy with signs
of chronic denervation and reinervation - angular
small muscle fibers, muscle fibers type “target”,
grouping of muscle fibers in the form of bundle
atrophy (Fig. 4).

We presented a patient with insulin depen-
dent diabetes with AD mode of inheritance and
diabetic neuropathy occurring 30 years after
disease onset. The early onset of DM and the
presence of family history imposed the differ-
ential diagnosis with MODY disease (maturity-
onset diabetes of the young) [5], characterized
by early onset (before age 25), AD mode of in-
heritance, primary defect in glucose-stimulated
insulin secretion and heterogeneity in genetic,
metabolic and clinical treatment. Genetic muta-
tions determine the development of MODY and

@uz. 4. Xucmonozuyxa xapakmepucmuka Ha HeBpo2eHHa MyckyaHa ampogus. A. AHeyaupaHu MyckyAHU Brakna npu oyBemsBare ¢ XE.
B. MyckyaHu BrakHa ¢ Bug Ha muweHa npu oyBemsBarne ¢ NADH-TR. C. [pynupaHe Ha myckyAHume BAakHa u cHonyecma ampogus.

Fig. 4. Histology of neurogenic muscular atrophy. A. Angular muscle fibers stained with XE. B. Muscle fiber type of target stained with

NADH-TR. C. Sheaf-type muscle atrophy.
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naHkpeaca. Npu Hawwns 6oneH ce npepgnonarat
myTauun B HNF-4o 1 HNF-1o reHute nopagun He-
06X0QUMOCT OT MHCYNMHOTEPanns Owe OT paHHa
OETCKa Bb3pacT, HEAO6PUS MMKEMUYEH KOHTPON
N pasBuInTE Ce YCNOXHEHMS - AuabeTHa HEBPO-
natua n petnHonatusa [4]. HasHaueHn ca reHe-
TUYHW U3CneaBaHus B Ta3u HacoKa.

KnnHnynute n EMIT nscnegsaHmsa notebpxxaa-
BaT Ha/IMYMETO Ha nonuHesponaTus. MmnocoHorpa-
duvAaTa oemMoHCTprpa cHonyecTta atpodus ¢ no-Tex-
KO 3acsiraHe Ha fatepanHuTe rnaBu Ha gBarta Tpu-
Lernca, KOeTto Kopenvpa C XUCTONOMMYHWUTE OaHHW
3a HeBpOreHHa MyckynHa atpodus. YctaHosBeHaTa
Haxogka 3HauuiTenHO ce OTnnyaea OT 3bpHucTaTa
MUO2PXUTEKTOHMKA, YCTAHOBEHW MPU FEHETUYHUTE
muonatun [1, 2, 10]. CbueTaHOTO M3MNON3BaHe Ha
EMI" n HeBpommocoHorpadus oueHsBa kopenauu-
AaTa Mexpgy TeXecTra Ha yBpeda Ha nepudepHus
HEPB W MPOMEHUTE B HaMpeyHo-HabpasoeHuTe
MyCKyfn/, KaTto crnomara 3a pasrpaHuyaBaHe Ha
MbPBUYHU OT BTOPUYHU MUOTEHHU NE3NN.

KAVHWYHOTO 3HauyeHue Ha MUOCOHOorusTa
KaTo METOA 3a paHHa guarHosa, pasrpaHunyaBsa-
HEe Ha HeBpPOreHHa OT MWOreHHa MYyCKyJfiHa aTpo-
dna N NOHTUTYOUHANHO MpocfensBaHe Ha €eBo-
loumsaTa Ha HEPBHO-MYCKYIHUTE 3a60nsBaHns €
06GEKT Ha 6beLy NpoyyBaHus.
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TpaHCKpaHmanHaTa MarHutTHa ctunmynauna -

HacTosLWe N nepcrneKTnen

1. NMonoB'?, P. QumoBa’, C. TogopoBa’', E. TumsaHoBa'?

Kniouosn pymn:

MOTOPHW €BOKMpaHu
noTeHumanm,
HEeBPONOrnMYHM
3a6onaBaHus,

nupamugHa cructema,
TpaHCcKpaHuanHa MarHutHa
cTymMynauus

'BoeHHoMmeguyuHcka akagemusi — Cogus,

2MeguyuHcku gakyamem npu Coguticku yHuBepcumem — Cogus

TpaHcKpaHuanHata MarHutHa CTUMynauus € HenHBa3nBeH HeBPOdU3NONOrnyeH
MeToA 3a CTUMynauus Ha MOTopHata MO3byHa KOopa, OCHOBaBall, Ce Ha enekTpomar-
HUTHa WHOYKUWA. B 3aBMCMMOCT OT TapreTHUTe aHaTOMUYHW CTPYKTYpU ce noppasnens
Ha TpaHckpaHuanHa v nepudepHa. Jasa nHpopmauma 3a NpoBoANMOCTTa MO KOPTUKO-
CNyHanHMA MbT, CrioMara 3a ToMnuMYyHa AvarHo3a Ha yBpefara, OnpefensHe Ha HemHata
TEXECT 1 OLEeHKa Ha Bb3MOXXHOCTUTE 3a Bb3CTaHoBABaHe. [Npunara ce 3a AnarHocTuka
N fleYeHre Ha pegnua HeBPOMOrMYHM, MCUXUYHN U HEBPOXMPYPTMYHN 3a60MsBaHuS.

Transcranial Magnetic Stimulation — Present and Future

P. Popov'?, R. Dimova’, S. Todorova', E. Titianova'?

Key Words:

motor evoked potentials,
neurological diseases,
pyramidal system,
transcranial magnetic
stimulation

"Military Medical Academy — Sofia,
2Medical Faculty of Sofia University — Sofia

Transcranial magnetic stimulation is a noninvasive neurophysiologic method for
stimulation of brain motor cortex based on electromagnetic induction. It is subdivided
on transcranial and peripheral in dependence of target anatomical structures. The
method gives information about corticospinal conductivity, promotes topical diagnosis,
determination of its severity and prognostic value about recovery. The method is appli-
cable in the diagnosis and treatment of different diseases in Neurology, Psychiatry

and Neurosurgery.

MarnutHata ctumynaums (MC) e HewHBa3u-
BEeH HeBpodU3MONOrMYeH MeTof, KOUTO W3MNOon3-
Ba eNeKTpOMarHuUTHa MHOYKUMS 3a u3dyyaBaHe Ha
dyHKUMUTE 1 B3aVMOBPbL3KUTE B HeEpBHAaTa Cuc-
Tema. B 3aBMCMMOCT OT TapreTHuWTe aHaToOMUYHM
CTPYKTYypW Ce noppasfgens Ha TpaHCKpaHuanHa
(TMC) n nepudepHa (NMMC). Ctumynaumata Ha
MO3buHaTa KOpa, HEepBHUTE KOpEeH4YeTa, Miekcy-
CcuTe, KpaHvuanHute 1 nepudepHuTe HepBU 4pes
6bpP30 MPOMEHALO Ce MarHWTHO none, npegms-
BMKBa [Oenonspu3auns unu xunepnonsapusaums
Ha HEBPOHWUTE U reHepupaHe Ha cnab enekTpu-
yeckm TOK € usmepum edekt. OT BbBeXOAHETO
cu nped 1985 r. 0O cera MeToabT NPEeTbpns GypHO
pasBuTME M PasKpy HOBMW MEPCneKT!BWU 3a auar-
HOCTMKA M Tepanus Ha pedvua 3abonsBaHus B
HEeBPONOrmATa, NCUXNaTPUATa U HEBPOXMPYPIrUaTa.

MprHUMIN 1 dnsnonornyHn edpekTn
Ha meToguKaTa

MNMopgaBaHETO Ha KpaTKOTPaeH U CUNEH Enek-
TPUYECKMN NMMYNC NPEe3 NocKa HamoTka OT MeJeH

Magnetic stimulation (MS) is a noninvasive
neurophysiologic method of studying the
functions and relations in nervous system
using electromagnetic induction. It is divided

on transcranial (TMS) and peripheral (PMS)
depending on target anatomical structures.
Brain cortex, nerve roots, plexuses, cranial

and peripheral nerves stimulation by rapidly
changing magnetic field leads to depolarization
and hyperpolarization of neurons and induces
well detectable weak electric currents. Since its
introduction in 1985 this method has undergone
a large development and has given new
perspectives in pathophysiology, diagnostics
and therapy of different diseases in Neurology,
Psychiatry and Neurosurgery.

Principles and physiologic effects

A magnetic coil held next to the skull is
activated by external electrical impulses and
produces rapidly changing magnetic field
oriented orthogonally to the plain of the coil. This
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NPOBOAHVK, HApeyeH ,MarHuTHa 606uHa”, pasno-
NOXKeHa BbpXy CKanna, reHepupa 6bp30 npome-
HALLO CE MarHuUTHO Mone, KOeTo AOoCTMra Mo3bka
N MHOyuMpa BTOPUYHU WNOHHM MOTOUM (EneKkTpu-
YeCKU TOK) B TbkaHuTe. MarHMTHOTO none e CbC
CUMOBW JIHUW, MUHaBaWM MNEPreHaNKYNApHO Ha
NAOCKOCTTa Ha 606uHaTta. VHgyumpaHusT enek-
TPUYECKN TOKOB KPbI B MO3bKa € yCropedeH Ha
TOKa B 606MHaTa, HO C NPOTMBOMOJIOXKHA MOCOKA.
Mo Tasm npuumHa TMC ce pa3srexxga karto ,6e3-
eNeKTpoaHa” eneKkTpruyHa CTUMynauus, Kato mar-
HUTHOTO MOJiE Ce fBfiBa NMOCPEOHVK MeXay enek-
TPUYECTBOTO B 606UHATA U MHOYUMPaHWUS enek-
TPUYECKN TOK B MO3bka. MaHunynaumsta € 6es-
60/1e3HEHa 1 He M3KCKBa MpuniaraHe Ha aHanre-
TMUM Unn aHecTe3uns. B pegku cniyyam naumeHtute
Ce onnakeaT OT Cnabo rmnaesobonue 1 AMckomopopT
OT CTpaHata Ha cTumynauusTta. T. Hap. ,yoapeH
edekT” ce monyyasa Mpu pasnonaraHe Ha 606u-
Hata Hap MbpBUYHaTa MOTOpHA kopa. EanHmnuyeH
UMMYNC C JOCTaTbyHA WHTEH3WMBHOCT MPUYMHSBA
HeBOJfieBa OBUratenHa peakuus B KOHTpanarepar-
Hata myckynatypa. MuHnmanHaTta cuna Ha CTumy-
na (u3mepeH B npoueHTn ot 2T), Heobxoguma ga
Npean3BrkKa HEBOMEBO ABWKEHWE B OMNpepeneHa
MyckynHa rpyna wnun EMI otroBop ¢ amnnutypa
no-ronama ot 20 PV, e U3BEeCTeH Kato ,,MOTOPEH
npar’ n nvma rofemMmn MHAMBUZyanHu Gu3nonorny-
HW Bapuauun [43].

B 3aBucumocT oT Tuna Ha ctumynaums TMC
6uBa OBa Buga:

- TMC ¢ eguHu4HU uau gBouka umnyacu. Boan
[0 Jenonapmsauns Ha noanexxawute KOpoBu He-
BPOHW 1 reHepupalla akunoHeH noteHuman. MNpu-
naraHeTo Ha TO3WM BuUA CTMMynaums BbpXy Mbp-
BMYHATaA MOTOpHAa KOpa Mpeou3BuUKBa MYCKyIHa
aKTUBHOCT — MOTOPEH Mpean3BrKaH noTeHuman,
3anucaH upes enektpomuorpadusa. Bragencrsu-
€TO BbPXy KOATO 1 fa € 4yacT OT MO3byHarta Kopa
npeousBrkea ebeKkTn B 3aBUCUMOCT OT GYHKUMO-
HamHaTa 3Ha4YMMOCT Ha CTUmMynMpaHaTa o6nacr,
KOMTO MoraT ga 6baart perucTpupaHv nocpeg-
CTBOM u4yBCTBUTENHA anaparypa [41, 15].

- PenemumuBHa TMC (pTMC). MNopasaT ce ce-
pusi OT NOBTapPsLWM Ce CTUMYX, KOUTO NPean3BuUK-
BaT ObJIrOTPanHW NMPOMEHN B KOpoBaTta Bb36yau-
MOCT (C MPOAL/MKUTENHOCT OT MUHYTU OO YacoBe).
EdekTbT MOXXe foa 6bae UHXMBUTOPEH WU eKCLU-
TaTopeH. HuckouectoTHuTe ctumynu ot 1 Hz no-
TUCKAaT, JoKaTo Te3u oT 5 Hz BoasAT 4O BpPEMEHHO
noBuMLIaBaHe Ha KopoBarta Bb36yanmocT. [Npuema
ce, ye OU3NONOTNYHUAT MEXAHN3bM € BN3bK [0
ObIrOTPaANHOTO ycunBaHe 1 notuckaHe [16].

B knnHWYeH acnekT meToguTe 3a n3mepBaHe C
TMC moraT ga ce pasgensit Ha ABe OCHOBHM rpymnu:
cmaHgapmHu (MOTOPEH Mnpar Ha MOTOPEH Mpeams-
BMKaH MOTEHUMas, LUEHTPaHO MOTOPHO MPOBOOHO
BPEME) 1 HecmaHgapmHu (Kpusarta ,BXOL-U3Xon”,

field reaches the brain and induces oppositely
directed secondary ion currents in tissues. For
this reason TMS is called a “non-electrode”
electrical stimulation and the magnetic field is
the mediator between the two electrical currents
(in the coil and in the brain). This manipulation
is painless and does not require analgesics or
anesthesia. Rarely, patients complain of mild
headache or discomfort at stimulation side. So
called “impact-effect” is produced when the coil
is placed on the primary motor cortex. A single
intensive impulse causes a non-voluntary motor
reaction in contralateral muscles. The minimal
stimulus (percentile of 2T) needed to cause a
non-voluntary movement in a given muscle group
or an EMG response bigger than 20 pV is called
a “motor threshold” and has large individual
physiologic variations [43].

Depending on the type of stimulation TMS is
divided on:

TMS with single or double impulse — leads
to depolarization of underlying neurons and
induces an action potential. The stimulation of
primary motor cortex causes muscular activity —
a motor evoked potential, recorded by EMG. The
stimulation of any part of brain cortex provokes
different effects according to the functional
activity of stimulated area [41, 15].

Repetitive TMS (rTMS) — repetitive impulses
are applied. They cause long-lasting changes
in brain cortex activity (lasting from minutes to
hours). The effect may be inhibitory or excitatory.
Low rate stimulation (1 Hz) decreases while this
with 5 Hz increases temporarily brain cortex
activity. It is accepted that the physiologic
mechanism is close to long-lasting facilitation
and inhibition [16].

Clinically, the methods for TMS measurements
are divided on two groups: standard (motor
threshold of the motor evoked potential,
central motor conduction time) and non-
standard (“entry-exit” curve, cortex silent period,
trancalosus inhibition, excitatory and inhibitory
phenomena, triple stimulation technique etc).
In clinical conditions standard techniques are
used. More complex methods are applied for
scientific purposes or for more detailed clinical
examinations — table 1 [45].

Magnetic field stimulates brain cortex
neurons and generates series of descending
corticospinal impulses. Summarized temporal
and spatial activity convenes to the spinal motor
neurons and leads to MEP generation. The MEP
consists of a direct D-wave (probably generated
by the axonal hill of cortical neurons) and several
indirect l-waves with 10 ms duration (on intervals
of 1.5-2.0 ms) [18, 48]. Their origin is not well
understood. It is supposed that they are a result
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Ta6n. 1. Xapaktepuctukn Ha metoga / Table 1. Characteristics of the Method.

Ctumyn OuensBann nokasatrenn Qusnonornunn edextn Mpunoxexns
Stimulus  Estimated values Physiologic effects Applications
MOTOpEH npar WHTEH3UTETbT 3a Npean3BukBaHe Ha 50 uV  OLEHKA Ha NokanHata Bb3OyAUMOCT Ha LieH-
B NOKOH/ MI'II'I/' TPAIHOTO AAPO OT EKCLUTATOPHY HEBPOHM
motor threshold intensity needed for a 50 wV MEP ("hot spot”)/ o
in rest estimation of loca/ excitability of central
nucleus from excitatory neurons ("hot spot”)
aKTBEH MOTOpeH VHTEH3WTETBT 3a nonyyaBaHe Ha MMM okono  cxofHa Ha MOTOPHWS mpar B MOKoi/
npar/ 100-200 wV B neko KOHTpaxupaH Myckyn/ similar to motor threshold at rest
active motor intensity for a 100-200 wV MEP in mildly
threshold contracted muscle
KpuBa ,BXxofa-usxopn’/ B3aUMOOTHOLUEHE MEXOY MHTEH3UTETa Ha OLEHKA Ha NMpOrpecmpaiwioTo pekpyuTpaHe Ha
“entry-exit” curve” TMC v amnnutynata Ha MMM/ estimation no-cnabo Bb3GyAUMUTE WA OKONHUTE HEBPO-
of relation between TMS intensity and MEP ~ Hu no oTHoweHue Ha Te3n B hot spot”/
amplitude estimation of poorly excitable and
surrounding neurons progressive recruitment
‘;’;‘r';""/g”e”/ in reference to these in “hot spot”

B KOpPOB nepuop Ha noTuckaHe Ha Bonesata EMI akTuBHOCT, OLEHKA Ha KOPTUKOCMUHANHUTE UHXMOUTOPHU
MbaYyaHue/ cnensawa MMn/ mexaHusmu (GABA memunpanute)/ estimation
brain cortex silent inhibition of voluntary EMG activity following of corticospinal inhibitory mechanisms
period MEP (GABA mediated)

TpaHcKanosHa NPexofHo noTuckaHe Ha EMI - akTuBHOCTTa  OLEHKA Ha WHTEPXeMUCHEPHOTO MPOBOAHO
UHXGULKS/ uncunarepanHo Ha TMC (uncunarepaneH Bpeme/
Transcalosus Nepuog Ha Mbnyaxue)/ estimation of interhemispheric conduction
inhibition temporary inhibition of EMG activity on TMS  time
side (ipsilateral silent period)
TPOMHA CTUMyNAUMOHHA  CMECeHa TeXHMKAa — KOpoBa MarHUTHa U oueHka Ha MMM n 6pos Ha aKTMBMpaHUTE
TeXHNKa/ nepudepHa enekTpuyecka ctumynauns / KOPTMKOCMMHANHN HEBPOHU/
triple stimulation mixed technique — cortex magnetic and estimation of direct relation between SEP
technique peripheral electrical stimulation and the number of activated corticospinal
neurons
LiEHTParHO MOTOPHO OlieHKa Ha NMPOBOLHOTO BPeMe OT Kopata 0 KOPTUKOCMMHANHA nponarauus
NPOBOAHO Bpeme/ CMNHANHUTE MOTOHEBPOHU B MpegHus por/ Ha umnyncute/
central motor estimation of conduction time from brain corticospinal propagation of impulses
conduction time cortex to spinal motor neurons in anterior
eOMHNYEH com
nm MOTOPEH MPean3BMKaH MPOMEHN B NATEHTHOCTTA Ha HeraTBHATa OLEHKA Ha WHTErpuUTeTbT W Bb3GYAMMOCTTA Ha
ocpeaHeH/ noteHuman (MMM)/ hasa n amnnutypata ot NuK 4o nnk/ KOPTUKOCNUHANHUS TPaKT/
single or  motor evoked potential changes in negative phase latency estimation of corticospinal tract integrity and
average (MEP) excitability
KopoBa kaptorpadus/ OpOST Ha KOPOBUTE 06N1ACTU, reHepupaLLy OLEHKa Ha KOpPOBUTE MpeacTaBuUTencTea/
cortical mapping MMM ot eauH myckyn/ estimation of cortical representations
number of cortical areas generating MAP
from a single muscle
MHTPAKOPTMKaNHa MoanparoB CTUMYN C KPaTbK MHTEPCTUMYMA-  OLEHKA Ha KOPTUKO-KOPTWUKANHA WHXUOULNS
UHXN6ULMS/ LMoHeH uHTepean (2-5 ms), peayumpawy am-  (GABA menumpana)/
intracortical inhibition nnutygara Ha MMM npn Hagnparos ctumyn/  estimation of corticospinal inhibition (GABA-
sub-threshold stimulus with short inter- mediated)
; stimulation interval (2-5 ms), decreasing MEP
ﬂ‘:ﬂ?_l"' JK13C W amplitude after supra-threshold stimulation
doul);/e MHTPAKOPTMKaNHa LOMbIHUTENEH MOANPAroB CTUMYN C AbJibr HesCHa, BEPOATHO rNyTamaTeprilyHo Meauu-
impulse bacunutauns/ CTUMynauuoHeH uHtepsan (6-20 ms), nosu- paHa/
intracortical facilitation wasauy, MMM npu Hapnparos ctumyn/ unclear, probably glutamatergic mediated
additional sub-threshold stimulus with
long inter-stimulation interval (6-20 ms),
increasing MEP amplitude after supra-
threshold stimulus examination
HNCKOYECTOTHA cepuu OT CTUMynu ¢ BpemeTpaeHe <1Hz/ MOTMCKaHe Ha Bb36YAMMOCTTA Ha CTUMYnMpa-
pTMC/ series of stimuli with duration <1Hz HUTe obnactu/
low frequency rTMS inhibition of stimulated areas excitability
peneTuTY- BICOKOYECTOTHA pTMC/ Cepun T CTUMYNIN C BPEMETPaeHe > 1Hz/  noBuwaeaHe Bb3GYAUMOCTTa HA CTUMynupa-
BEH/ high frequency rTMS serigs of stimuli with duration >1Hz HuTe oﬁnacm/' o
repeitive increase of stimulated areas excitability
cTUMynauus ¢ B3puBoBe OT 50 Hz TpoitHu cTUmynu, NHXN6UUKMs no-ronsma ot 1 Hz/
TeTa B3puBOBE/ 5/s (yectoTata Ha TeTa BbAHUTE)/ inhibition more than 1 Hz
stimulation with bursts of 50 Hz triple stimuli,
theta-bursts 5/s (frequency of theta-waves)
24 HEBPOCOHONOIMA 1 MO3bYHA XEMOANHAMUIKA, Tom 8, 2012, 6p. 1
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KOPOB MepMog Ha MbfYaHne, TPaHCKano3Ha WUHXW-
OULINS, EKCUMTATOPHU U UHXMBUTOPHU (EHOMEHMU,
npean3BuKaHy OT OBOMKA CTUMYNW, TpoWHa CTu-
MyfauyMoOHHa TeXHVKA U Ap.). B KNMHWYHM ycnoBus
Ce U3non3sar CTaHOAPTHUTE TEXHUKK, a Npu HEO6-
XOOMMOCT 1 32 Hay4yHa OEVMHOCT — MO-KOMIMIEKCHU
MeToau, NpeacTaBeHn Ha Tabnuua 1 [45].

MarHutHOTO none Bb36y»Kaa KOPOBUTE HEBPO-
HAN 1 reHepupa cepus OT OECLEHOEHTHU KOpPTU-
kocnvHanHu mmnyncu. CymmpaHaTta BbB BPEMETO
N NPOCTPaHCTBOTO aKTUBHOCT KOHBEprypa BbpXy
CMUHAaNHUTE MOTOHEBPOHM N reHepupa MIT. Ton
ce CbCTOM OT AMpekTHa D-BbrHa (C BEpOSATEH re-
HepaTop akCOHAHOTO Xb/IMYE Ha KOPOBUTE He-
BPOHM) 1 nopeauua OT MHAMPEKTHU |-BbiHK, npes
vmHTepsan ot 1.5-2.0 ms ¢ npogbmkutenHoct go 10
ms [18, 48]. [Npon3xoObT UM He e HarbfHO YTOu-
HeH. Mpepnonara ce, yYe ca pe3ynTar Ha TpaHc-Cu-
HanTNYHa Bb36yAa Ha KOPTUKOCMMHAHU KNETKN C
pasnuuyHa nokanusaums. EkcnepumeHTanHu n nH-
TpaonepaTtMBHW M3CNegBaHUs couar, yYe cnaboTo
MarHWTHO Mnone He npeam3Bukea D-BbnHa, a camo
[-BbnHW. JlateHTHOCTMTE Ha MIIT cboTBETCTBAT Ha
MOHOCMHaNTNYHaTa KOPTMKOHEBPOHANHA Bb36yaa
Ha noBeyeTo Myckynu. lMpy HSKOM NPOKCUMANHW
MYCKynu ce npepronara yyactmue u Ha nponpuo-
CNVHAMHWSA MbT.

CranpaptHa TMC

1. MomopeH npaz Ha MIIT (Mrl). TpepcTa-
BNSIBA HaW-HUCKUS VHTEH3WUTET Ha CTUMynauus,
cnoco6eH ga npegussmka MMM ¢ MuHMManHa
amnnutyga 50 pV B nokom wnv rno Bpeme Ha
KOHTpakums Ha myckyna. OBMKHOBEHO MparbT €
MO-HUCBK MPU BOJSIEBA KOHTPAKUUS Ha TapreTHUs
MYCKynl B CpaBHEHWE C MOKOW U B AucTanHuTe
CNPSIMO MPOKCUMANTHUTE MYCKYSW.

2. MomopeH npegusBukaH nomeHyuan (MrIr).
lMpencTtaensBa OTroBOP cfef CTumynaums ¢ Hag-
nparoB WHTEH3WUTET B MOKOW WM MNpu BOneBa
KOHTpakumMs Ha TapretHus myckyn [47, 48]. Otro-
BOp C HMCKa aMnautyga wuau fiuncara My Hacou-
Ba KbM 3aryba Ha HEBPOHU WA aKCOHU WM KbM
BMCOK MOTOPEH Mpar.

3. LeHmparHo momopHo npoBogHo Bpeme
(LUMr1B). OueHsBa MpOBOOHOTO BpemMe OT Kopa-
Ta OO CNVHAMHUTE MOTOHEBPOHW B MPEOHUS PO
M3mepsa ce nateHTHocTTa Ha MIIM oT cTtumyna
0O HavyanoTto Ha otroBopa. Cnen ctumynaumsta
Ha UepBuKanHWsa UM nymeocakpanHus oTaoen Ha
rPbOHAYHNA MO3bK MOXXE fAa 6bae OLEHEHO U ne-
pUdEpPHOTO MOTOPHO MPOBOAHO BPeEME (OT MOTOp-
HOTO KopeHue 0o myckyna). LIMIMB ce n3uncnssa
Kato ce 13Badu NaTeHTHOCTTa Ha LepBUKaTHUS
uam nymbocakpanHus OTroBOP OT NlaTeHTHOCTTa
Ha MM cnen kopoBa cTMMynaums. YObmkeHOTO
LIMIB roBopu 3a gemMuenuHusaums Ha ueHTpan-

of trans-synaptic excitation of corticospinal cells
with different localization. Experimental and
intraoperative data show that weak magnetic field
does not provoke a D-wave but only I-waves.
MEP latencies correspond to mono-synaptic
corticoneuronal excitation of most muscles.
Participation of propriospinal tract is supposed in
some proximal muscles.

Standard TMS

1. Motor Threshold of MEP (MT). This is the
lowest stimulation intensity able to provoke a MEP
with minimal amplitude of 50 pV at rest or during
muscular contraction. Usually this threshold is
lower in voluntary contraction of targeted muscle
and in distal than proximal muscles.

2. Motor Evoked Potential (MEP). It is the
response after supra-threshold stimulation of
targeted muscle at rest or at voluntary contraction
[47, 48]. A very low amplitude response or lack
of response indicates loss of neurons, axons or
high motor threshold.

3. Central Motor Conduction Time (CMCT). It is
the conduction time from brain cortex to anterior
corn spinal motor neurons. MEP latency from the
stimulus to the start of response is measured
first. Peripheral motor conduction time (motor root
— muscle) is measured after cervical or lumbar
spinal cord stimulation. CMCT is calculated by
subtracting the peripheral latency from the MEP
latency after cortical stimulation. Prolonged CMCT
is an indication for demyelination of central motor
tracts, loss of long neurons or delayed summation
of descendent excitatory motor potentials caused
by TMS I-waves [10].

TMS diagnostic options in Neurology

TMS has a lot of applications in Neurology,
mostly as a diagnostic and localization method.

Multiple Sclerosis (MS). Standard TMS shows
low amplitude or no MEP and prolonged CMCT.
MEP amplitude changes are probably due to
dispersion and desynchronization of descendent
impulses through the damaged corticospinal
tract or to conduction block. Prolonged CMCT is
a result of disturbed action potential conductivity
through demyelinated fibers. There is a very
good correlation between TMS abnormalities and
clinical symptoms — spasticity, hyperreflexes and
level of motor disturbances. CMCT is prolonged
even in patients with no clinical data for motor
disturbances. Some authors use this method for
estimation of disease progression and prognosis
[14]. Detecting plaques of demyelination on MRI
is always accompanied by CMCT prolongation
[6]. From non-standard TMS techniques, the

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 8, 2012, No. 1 25



11. MonoB u gp. TMC — Hacmoswe u nepcnekmuBu

HUTE OBUraTenHyW MbTuwa, 3aryéa Ha AObArn He-
BPOHM 1N 3abaBeHa cymaums Ha OeCLEeHOEHTHU-
Te Bb3OyOHW MOTEHUMANM MO KOPTUKOCMAMHAIHUS
TpakT npeamauBnkadn ot TMC — I-BbnHu [10].

OunarHocTnyHn Bb3amo)kHoctn Ha TMC
B HeBposornaTa

TMC Hamupa LWMPOKO NPUIO)KEHNE B HEBPO-
forvsiTa NPeaMMHO Kato AMarHOCTUYEH U JloKa-
NM3auUnOHEeH METOA.

MyamunaeHa ckaeposa (MC). Han xapakrtep-
HUTE NPOMEHN NPV N3MN0A3BaHE Ha cmaHgapmHa
TMC BKmiouBaT CHWKEHUE Ha amnauiTygata uam
nunca Ha MMM n yobmkaeaHe Ha LIMIB [22].
CHwmwkeHata amnnuTtyga wuam nuncsawmat MIM
Han-BepOATHO ca pes3ynTar OT Aucnepcus N Ha-
PYLUEH CMHXPOH Ha AECLEHOEHTHUTE MMMYNCU NO
X04a Ha yBpeaeHus KOPTUKOCTMUHANEH MbT WK
Ha KOHAYKUMOHEH 650oK. YobmkeHoto LIMIB e
pesynTaTt Ha HapyLeHO NMPOBEXAAHEe Ha aKUMOH-
HUS MOTEHUMAN MO XOAa Ha AeMUENVHU3NPaHnuTe
BflakHa. YCTaHOBEHa € MHOro gobpa kKopenauus
vexay TMC-abHOPMHOCTUTE N KITMHUYHO U3sBe-
HUTE CUMMTOMU — CMAaCTULUTET, Xuneppednekcus
N TeXeCT Ha paBuratenHute HapyweHus. LIMIB
€ abHOPMHO yOb/MKEHO AOopW Mpy vrnca Ha Knu-
HUYHO M35IBEHa ABuUrarenHa cumnromartuka. Hs-
KOV aBTOpU M3MON3BaT MeToda 3a OueHKa Ha
nporpecusta u nporHo3ara Ha 3a60saBaHeTo
[14]. Mopaon po6pata kopenauuss Ha TMC ¢ pe-
3yntatute ot MPT, ycTaHOBSIBAaHETO Ha Mnaky Ha
gemuenuHusaums npu MPT BuHarm e cbnpoBo-
OeHo OT yaob/mkaBaHe Ha LIMIMB [6]. Ot Hecman-
gapmHume TMC mexHuku Han-ronsiMo 3HauyeHune
3a guarHosara Ha MC nwma uncunatepanHmaTt ne-
PVOA Ha MbiyaHWe (TpaHCKano3Ha MHXMeMUKMS).
TMC wHoyumpa KOpOB MEPWOA Ha MbfYaHWE U
B uncunarepanHuTe Ha CTUMynupaHata cTpaHa
Myckynu. VIHxnbutopHuat nepuog 3anousa 10-15
ms cneg ctumynaumsTa u npu 6onHn ¢ MC e
yabikeH [19, 23]. B paHHuTe cTtagnn Ha 3a6ons-
BaHETO TO3W nokasaTen e abHopmeH npu 80% oT
BGOMHUTE, OOKATO aGHOPMHOCTUM B CTaHOApPTHUTE
napameTtpu Ha TMC ce ycTtaHOBSiIBaT B MO-Manko
OT 60% OT 6oNHUTE. YObMKEHUAT UncunatepaneH
nepuvoa Ha MbiyaHme ce CBbp3Ba C AEMUENNHN-
3auMa Ha Kano3HWTE BfiakHa C MasibK OuameTbp
[10]. Criopen HsiKOu aBTOpW, MPOMEHUTE ca Hec-
neunduuHmn 3a MC n morart ga ce HaénopasaTt 1
npw gpyru cnvHanHu 3aéonssanus [6, 7).

MosbyHu uHpapkmu. NMpun nekocTeneHHW na-
pes3n e Hanuue yabmkasaHe Ha LUIMIB n cHuxa-
BaHe Ha amnnutypara Ha MMM Ha cTpaHarta Ha
gBuraTenHuTe Hapywenus, a npu nnerusa MM
He ce peructpupa [5, 12]. KopoBute uHCYNTU
yobmkasat LUMIMB vnu e Hanuue nunca Ha MM
B 3aBMWCMMOCT OT 6pOsi U TUMa Ha CbXpaHeHuTe

ipsilateral silent period (transcalosus inhibition) is
the most valuable for MS diagnosis. TMS induces
cortical silent period even in muscles at the
stimulation side. The inhibition period starts 10-15
ms after stimulation and is prolonged in patients
with MS [19, 23]. This index is abnormal in 80%
of patients even in early stages of disease while
standard parameters are abnormal in less than
60%. Prolonged ipsilateral silent period is due
to small diameter callosus fibers demyelination.
According to some authors these changes are
not specific for MS and could be seen in other
spinal diseases [6, 7].

Brain strokes. In mild paresis there is a
prolongation of CMCT and reduction of MEP
amplitude at the motor disturbance side. In severe
paresis MEP is not registered [5, 12]. Cortical
strokes change CMCT and MEP according to
the number and type of preserved corticospinal
relations capable of generating response. MEP
changes show the loss of rapidly propagating
corticospinal neurons and prolonged CMCT -
slowed conductivity in brain lesion due to big
myelinated axons damage. The MEP amplitude
has a prognostic value for recovery — the higher
amplitude correlates with the better prognosis
[11, 21, 52]. The motor threshold in the damaged
hemisphere is higher and in the healthy
hemisphere — lower than normal, probably due
to the lack of inhibitory influence from injured
areas. A lower motor threshold and higher MEP
amplitude in the healthy hemisphere indicates a
more severe damage of the other hemisphere
[10]. In the recovery phase of stroke the “silent
period” could be estimated - its shortage
correlates with the level of spasticity [56]. This
period is shortened only in strokes of primary
motor cortex. In lesions of parietal or temporal
areas, internal capsule and thalamus this period
is normal or prolonged [9]. The origin of these
parameters is still unclear but it is supposed that
MEP and “silent period” are completely different
physiologic phenomena.

Parkinson’s disease (PD). TMS is used
clinically in the differentiation of idiopathic
Parkinson’s disease (normal pyramidal tract)
from symptomatic forms. CMCT in PD is in
normal limits and is prolonged in patients with
multisystemic atrophy [3]. The method “entry-
exit curve” with stimuli of equal intensity shows
higher MEP amplitude at rest in patients with PD
compared to healthy persons [54]. The shortened
cortical “silent period” at high intensity stimulation
in PD becomes more prolonged after L-dopa or
surgical treatment. Some authors use this fact as
an objective method for treatment effectiveness
control [8, 44].

Amyotrophic lateral sclerosis. TMS is used
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KOPTUKOCMMHANHN BPb3KK, CMOCO6GHW Oa reHepu-
paTt otroBop. [NpomeHute B MII o6ekTnBMpar
3ary6ata Ha 6bp30 nponarMpawy KOpPTUKOCMU-
HasnHW HeBpPOHU, a yabmkeHoto LIMIMB — Hamane-
HaTa NPOBOAMMOCT B MO3buHaTa ne3us nopagu
yBpeoa Ha ronemMuTe MWENUHU3UPAaHN akCOHMU.
Amnnutygarta Ha MIMT ce nprvema 3a NporHocTu-
yeH 6ener nNpu OLEHKa Ha UHCYNTUTe — gobpata
NMporHo3a Kopenupa C Mno-Bucoka amnauiTtyga, a
nuncara Ha MM e 6ener 3a nowo Bb3CTaHOBS-
BaHe [11, 21, 52]. MOTOpHUAT npar B 3acerHarara
xemucdepa e noBuLWEH, a TO3U B 3gpasara e
CHWKEH, HaN-BEPOATHO Mopagu aurnca Ha WHXW-
GUTOPHM BRUSIHUS OT yBpedeHata xemucdepa.
YcTaHOBABAHETO Ha HWCbK MOTOPEH npar u Bu-
coka amnnutyga Ha MM B 3gpaBarta xemucoe-
pa nokasBa Mo-TeXKa yBpega Ha 3acerHarata
xemucoepa [10]. Ot HecTaHpapTHUTE TMC TexHu-
K1, BbB Bb3CTAHOBUTENHMSA CTaAMN HA MO3bYHUS
WHCYNT Ce oueHsBa ,nepvopa Ha MbhyaHue” —
CKbCABAHETO My B MapeTUyHus KpPanHUK Kope-
fnpa CbC CTeneHTa Ha crnacTUYHocT [56]. To3u
Nepuoa € CKbCEH caMo NMpu NHPAPKTU B MbpBUY-
Hata MOTOpHa Kopa. lMpn nesun B napmetanHus,
TemnopanHua no6, capsula interna n Tanamyca
TOW € B HOPManHW rpaHiuyM unm yobimkeH [9].
Bbrnpeku ue natoPpuanonornyHns MexaHmsbm Ha
TO3n PEeHOMEH OocTaBa HEeu3sCHeH, npepgnonara
ce, ye MIIM n ,nepnogbT Ha MbayaHue” ca éu-
31OMOMMYHO OTAENHU GEHOMEHWN.

lNapkuHcoHoBa 6orecm  ([16). KnuHuuyHaTta
3HauumocT Ha TMC e npu andepeHumpaHeTo Ha
nauonartnyHata 6onect Ha [MapKMHCOH (MHTakTeH
nMpamMugeH MbT) OT opyrute Gopmy Ha MapKUHCO-
Hu3bM. [Npun lMapknHcoHoBaTta 6onect LIMIMB e B
HOPMasHX rpaHnuW, OOKATO MpY MauMEHTN C Myr-
TUCUCTEMHA aTpodust To e yab/keHo [3]. Metoaou-
Kata ,KpmBa BXOO-M3x04~ CbC CTUMYNN C eOHaKbB
WHTEH3UTET YCTAHOBSIBA MO-BUCOKA amnuTyga Ha
M B nokon npu 6onHK ¢ B B cpaBHEHME CbC
3apasn nHamBuay [54]. CKbCEHUSIT KOPOB ,,Mepunoa
Ha MbnyaHne” Npyu CTUMYM C BUCOK WHTEH3UTET
npu b ce yobmkaea cnepn neyeHune ¢ L-dopa, an-
TUXOSIMHEPrnyHW cpencTea, Pergolide nnu xupypru-
YECKN Ne3nmn Ha GasanHuTe raHrmuu. Hakon astopum
n3nona3sar T03u PakT Kato OGEKTVBEH MeETon 3a
KOHTPON Ha edeKTMBHOCTTa Ha NeyeHneTo [8, 44].

AmuompoguuHa rameparHa ckaeposa. lNpunara
Ce 3a OGEeKTUBUPaHEe Ha CYBKIMHUYHWTE Ne3nn Ha
LeHTpanHuTe MotopHu nbTtuwa [12]. MMM moxke pa
Bapupa OT CHVKEH OO NUMCBALL B pe3ynTar Ha 3a-
ryéa Ha nupammoHu HEBPOHW. YCTaHOBsIBa CE Ha-
MarneHa YyBCTBUTENHOCT Ha LIEHTPasIHUTE MOTOHE-
BPOHM KbM MarHuTHaTa CTMMyfnaums, Npu NoBuLLEH
MHTEH3UTET 00 85-100% [3]. KopTukanHuar ,,nepuoa
Ha MbnyaHne” e CKbCEH 1 He Ce yabihkasa C MoBu-
LWaBaHe Ha CTUMYMAUVIOHHWS WHTEH3UTET, KaKTo €
npv 3gpasu. [Npy 60MHM C NPEAUMHO 3acsraHe Ha

to objectify subclinical lesions of central motor
tracts [12]. MEP could be of low-amplitude or
absent due to the loss of pyramidal neurons.
Central motor neurons are less sensitive to the
magnetic stimulation, even in 85-100% intensity
[3]. The cortical “silent period” is shortened and
does not become longer with stimulation intensity
augmentation, as in healthy persons. In patients
with predominantly lower motor neuron damage,
there is a good criterion for supporting the
diagnosis: lack of MEP and presence of “silent
period” [10]. The clinical importance of used
parameters is still to be confirmed.

Epilepsy. Publications are controversial and
heterogeneous due to the different types of
epilepsy, accompanying antiepileptic therapy,
number of patients and methodological
differences in using TMS. A high MEP amplitude
and shortened CMCT are detected in patients
with different epileptic seizures. No correlation
between these changes and parameters such as
epilepsy duration, localization of focuses and type
of seizures has been found. Antiepileptic treatment
leads to registered changes normalization [24].
In partial epilepsy the “silent period” is normal
despite of the treatment or primary motor cortex
engagement [58]. In generalized epilepsy the
“silent period” is abnormally prolonged and in
progressive myoclonic epilepsy is normal [35, 55].

In neurosurgery TMS is used for preoperative
assessment of specific cortical areas
(identification of the dominant hemisphere,
localization of speech or motor areas), and
intraoperative monitoring of corticospinal tract.
Combining TMS with functional MRI optimizes
surgery and reduces the risk of postoperative
deficit [39, 40]. Application of high-frequency
rTMS at lower frontal lobe of the dominant
hemisphere leads to "speech arrest", which
allows precise localization of cortical speech
areas [14].This test is used as an alternative
to the Wada test in preoperative preparation for
temporal lobectomy. In spinal cord surgery the
function of anterior and lateral tracts is monitored
by TMS in contrast to somatosensory evoked
potentials (SSEP) evaluating the conductivity
of posterior tracts. The combined use of both
methods, monitoring afferent and efferent
conduction pathways, significantly reduces
postoperative risk. The negative influence of
inhalatory anesthetics on MEP generation at
this stage is overcome by the application of
intravenous anesthetic agents [49, 20].

TMS treatment options in Neurology

The use of TMS as a therapeutic tool is
based on the generated effects lasting minutes
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OOSIHUS MOTOHEBPOH, HAJIMYMETO Ha KOPTUKamEH
Lnepvog Ha Mbnuanne” n nunceauw, MMM e 3Haunm
KpuTepun B nogkpena Ha auarHozata [10]. Knu-
HMYHaTa 3HaUYMMOCT Ha M3MON3BaHUTE nokasaTtenu
Ce Hy)Xgae OT OOMbIHUTENHU MOTBbPXKOEHNS.

Enunencus. JlutepaTypHUTe OaHHU ca XeTepo-
FEHHW U C pasHorfacus Nopagn pasnnyHuTe BUOO-
BE Enuiencum, CbibTCTBALLOTO aHTUENUIENTUYHO
neyeHne, 6posT Ha n3cnegBaHMTe NauneHTn n me-
TOOOMNOMMYECKUTE Pa3nnuns Npu N3rnon3BaHeTo Ha
TMC. lMpn 601HN C Pa3NUYHN BUOOBE EMUNENTNY-
H/ MPUCTBNM Ca YCTAHOBEHW BUCOKA amnnuryna
Ha MIIT n CKbCEHO ,KOPTUKANIHO MOTOPHO MNPO-
BOOHO Bpeme”. He e ycTtaHOBEHa Kopenauusi Mex-
Oy Te3n NPOMEHM N OABHOCTTA Ha enunencusTa,
nokanusaumsita Ha enunenToreHHus Gokyc 1 Tina
Ha NpucTbNUTE. AHTUENUAENTUYHOTO NIeYEHNE BOOU
00 HopManuanpaHe Ha npomeHuTe [24]. MNpu nap-
umanHa enunaencus ,NMepuogbT Ha MbyaHue” e C
HOpMasiHa NMPOOL/MKUTENHOCT, HE3aBNCMO OT MpO-
BEXXOAHOTO JIEUEHVE WM aHTKUPAHETO Ha Mbp-
BUYHaTa MOTOpHa kopa [58]. INpu reHepanusnpaHa
enunencus ,nepruoabT Ha MbiYaHne" e abHOPMHO
yObimkeH [35], a npy nporpecusHaTa MUOKTIOHUYHA
enunencus € B HopMasnHu rpaHuum [55].

B HeBpoxupypeusma TMC ce usnonsesa 3a
npeonepatnBHa OLEHKA Ha cheunduyHn Ko-
poBu o6racTn (onpemensiHe Ha OOMMUHaHTHaTa
xemncodepa, NokKanusnpaHe Ha rOBOPHUTE WK
OBuraTenHUTe obnactu), U 3a MHTpaonepaTuBeH
MOHUTOPWHI Ha KOPTUKOCMAMHanHua TpakTt. Cbue-
TaBaHeTo Ha TMC ¢ ¢yHkumoHanHa MPT ontumu-
3ypa XxupypruyHata Hameca u Hamanssa pucka
OoT cneponepartuseH geduunt [39, 40]. MNpwunara-
HeTo Ha BucokouvectotHa pTMC B ponHaTa vact
Ha PpOoHTanHMa 106 Ha AOMMHaHTHaTa xemuncoe-
pa Boau OO ,FOBOPEH apecT’, KOeTO MO3BONsBa
NPeumn3Ho nokanuaupaHe Ha rOBOPHUTE KOPOBU
o6nactn [14] n ce n3nonseBa kKaTto anTepHaTueBa
Ha Wada TecTa B npeornepartMBHata noarotoska
3a TemnopanHa noéektomus. MNpu xupyprus Ha
rPbO6HAYHNA MO3bK CE€ MOHWUTOpMpa QyHKUUSTa
Ha NPegHUTE U CTPaAHWYHUTE CTbN6UM Ha TPbo-
HaYyHMS MO3bK, 3a pasnuka OT COMaTOCEH30p-
HUTe npegm3BukaHu noteHumanu (CCIIM), oue-
HBaWW MNPOBOAMMOCTTA MO 3adHMTE CTbnbuw.
CbyeTaHOTO M3NoNn3BaHe Ha [OBETE METOAMKMU,
MOHUTOpUpaLLM adepeHTHUTE N edepeHTHUTe
NPOBOAHM MbTULLA, 3HAYUMO Hamansea Cnepo-
nepatuBHNA puUCK. HeratmBHOTO BAUSIHWE HA VH-
XanTOPHUTE aHECTETVLM BbpPXy FEHEPUPAHETO Ha
MTII Ha HacToAwmMS eTan ce npeogonsasa Cc npu-
naraHeTo Ha WHTpaBEHO3HW aHecTeTuum [49, 20].

TepaneBTNYHN Bb3MOXXHOCTN Ha TMIC
B HeBpornoruara

M3nonsBaHeto Ha TMC kato TepaneBTUYHO

to hours after application of a series of pulses.
These consequent effects are used to modulate
the target area and to change synaptic
transmission [19].

Chronic pain. The therapeutic effect of rTMS
on primary motor cortex in the treatment of
chronic neuropathic pain has been well studied. In
small groups of patients treated for unresponsive
neuropathic pain of different origin, including
thalamic, after infarction and trigeminal neuralgia,
a significant pain reduction after high-frequency10
Hz rTMS was found [31, 32]. In another study
involving 28 patients with unresponsive unilateral
neuropathic pain, a lasting pain relief 14 days
after high-frequency 20 Hz rTMS was achieved
[25]. Modern meta-analysis on 5 randomized
controlled trials involving 149 patients confirmed
the analgesic effect of rTMS, recognizing good
analgesic effect of low frequency rTMS in more
therapeutic sessions. The therapeutic effect is
better on neuropathic pain with central than with
peripheral origin [41].

Parkinson's disease. Clinical studies have
shown statistically significant relief of bradykinesia
and rigidity in high-frequency rTMS of primary
motor cortex. These effects are short — only a
few minutes after stimulation. The improvement in
motor symptoms is explained by the release of
endogenous dopamine in the ipsilateral striatum
during stimulation [31]. More significant and lasting
results are achieved after repeated stimulation. A
double-blind, placebo-controlled study using eight
rTMS sessions over a period of 4 weeks found a
significant therapeutic effect on motor symptoms
with duration of 1 month after the stimulation [34].
Modern meta-analysis including 10 randomized
controlled trials on 275 patients found positive
effects of high frequency rTMS on motor
symptoms in Parkinson's disease. It is concluded
that high-frequency rTMS is a promising method
of treatment of motor impairments in this disease
[32]. There are substantial differences between
the rTMS protocols, selection of patients,
duration and stage of disease in different studies.
It is necessary to specify the optimal simulation
parameters, the effects of rTMS on different
disease stages, gait, cognition and memory.

Cerebral infarction. Repetitive TMS is used for
treatment and rehabilitation of central pareses
[1]. After stroke motor cortex excitability of the
damage side is lowered and raised in contralateral
hemisphere. TMS is applied to modulate cortical
excitability and influence impaired motor function
[26]. Application of high-frequency rTMS (10Hz)
on motor cortex of the affected hemisphere,
combined with therapeutic techniques for treatment
of praxis, has resulted in a statistically significant
influence on accuracy and speed of movement
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CpencTBo Ce OCHOBaBa Ha reHepupaHun edektu,
Npoab/HKaBallM MUHYTA OO YacOBe CRed npunara-
HeTO Ha cepusa OT umnyncu. Cnegosute edekTn ce
N3Mnon3BaT 3a MOAynMpaHe Ha TapreTHara obnact
M 0O NMPOMEHM B CUHAMTUYHOTO npegasaHe [19].

XpoHuuyHa 6oika. TpoyyeH e TepaneBTUYHU-
At edekT Ha pTMC Bbpxy MbpBUYHaATa MOTOPHA
KOpa B NIEYEHWETO Ha XPOHU4YHATa HeBpornaTHa
6onka. lMpy mManku rpynu OT GOMHW, NEKYBaHU
3a HenoBnusBala ce HeBpornaTHa 60nka ¢ pas-
JIMYEH Mpon3Xon, BKI. Crep TanamumyeH nHbapkT
N Npu TPUremmHanHa HeBpanrns, € yCTaHOBEHO
3HauMmMO oTcnabeaHe Ha 6onkaTa crnep BUCOKO-
yectotHa pTMC c 10 Hz [31, 32]. B gpyro npo-
yuyBaHe, BK/OYBALLO 28 60/HM C HEMoBnMsBaLLa
Ce efHOCTpaHHa HeBpornaTHa 60nKa e NocTurHa-
TO ObMrOTpPanHO MNoBnMsBaHe Ha 6onkaTta 14 gHu
cnen BucokovectottHa pTMC ¢ 20 Hz [25]. Cb-
BPEMEHEH MeTaaHann3 Bbpxy 5 paHooMu3npaHu
KOHTPOIMPaHN KIMHUYHM MPOYyYBaHUS, BKJIIOY-
Bawm 149 6ONHW, NMOTBbpPXOABA aHaNreTUUYHUS
edekT Ha pTMC, kaTo oTUMTa 1 QO6PUS aHanre-
TMyeH edekT Ha HuckouectoTHata pTMC B no-
Beue neuvebHn cecun. TepaneBTUYHUAT edekT e
no-go6bp BbpPXy HeBpornaTHa 60nKa C LeHTpa-
NIeH, OTKONIKOTO € nepudepeH npousxon [41].

bonecm Ha lNapkuHCOH. KNnnHWYHNM NpoyyBaHus
ca nokasanu CTaTUCTUYECKN 3HAYMMO MOBMUSBa-
He Ha 6pafVKUHE3NATa U pPUrMgHOCTTa Npu BUCO-
kouecToTHa pTMC Ha mbpBMYHATA MOTOPHA Kopa.
Te3n edekTn ca KpatkoTpamHW — CaMO HSKOSKO
MUHYTU cred cTumynauusaTta. opo6peHneTo B
OBUraTenHWTe HapyleHns ce 06sCHsBa C OCBO-
60)xOaBaHe Ha eHOoreHeH [oMnaMuH B uncuna-
TepanHua CTpuatym Mo BpPeEME Ha CTUmMynaumsTa
[31]. To-cbwecTBeHN W ObhAroTpanHyW pesyntaTtu
ca nocTurHatTu Cref noBTapsAwm ce CTMMynauunn.
[BOVHO cnsno, nnauebo KOHTPONMpaHO Npoyysa-
He, nanonaeato ocem pTMC cecun 3a nepuog ot
4 cegmMuuyn, € yCTaHOBWIO 3HAYMM TepaneBTUYEH
edeKT Mo OTHOLLEHVE Ha ABUraTeIHUTE HapyLLEHWS
C MPOOb/HKMTENHOCT 1 Mecel cnepn npoBexaaHe
Ha ctumynaumsaTa [34]. CbBpeMeHeH meTa-aHanms,
Bkmousaw, 10 paHOoOMU3VPAHKW, KOHTPOMpaHu
KIMHWYHM NPOYyYBaHNsa Bbpxy 275 60MHN, yCTaHo-
BABa MONoOXXuTeneH edekT Ha BUCOKOYeCcTOTHaTa
pTMC Bbpxy OBuUratenHuTe HapyweHusi npu 60-
nectra Ha lNapkuHcoH. ToBa Hanara 3akmntoyeHue-
TO, Ye BucokouectotHata pTMC e nepcrnekTnseH
METOL Ha feyeHve Ha OBUraTesniHWTE HapyLlleHus
npu ToBa 3a6onssaHe [32]. ColuecTByBaT CbLUECT-
BEHN pasnuuus mexgy nportokonmTte Ha pTMC,
nog6opa Ha MaumMeHTUTE, MPOObLIMKUTENHOCTTA U
cTagmsa Ha 3abonsBaHETO B pasfMyHUTE Npoy4Ba-
HUA. Heo6xooumo e yTouHsiBaHe Ha OnTuMasiHuTe
CTMMyNaunoHHn napametpu, edektnte Ha pTMC
BbPXY pasfnyHu CTagmmn Ha 60necTra, noxogkaTra,
KOTHUTYBHATa OENHOCT 1 nameTTa.

in the affected muscle [26]. The authors underline
the safety and effectiveness of the method in
raising corticomotor excitability and motor skills
of patients. In a small group of patients with
motor aphasia and incident duration 5-11 years,
the low frequency rTMS (1Hz) applied on the right
gyrus Broca has led to significant improvement
of symptoms (picture naming), with 2 to 8 months
lasting effect [38]. Different methods are applied
to stimulate the contralateral of impairment cortex
leading to significant improvement in paretic leg
movements. The use of rTMS in the treatment
and rehabilitation of stroke patients opens future
perspectives for inducing plastic changes in
cerebral cortex [4].

Epilepsy. Low frequency rTMS (< 1 Hz)
decreases cortical excitability, while higher
frequencies (> 5 Hz) increase it. In experimental
conditions, low frequency rTMS (0.5 Hz) reduces
the incidence of epileptic status and prolongs
the latency of pentilentetrazol-induced seizures
in rats. The results from the application of low
frequency rTMS in clinical conditions range from
optimistic (reduction in seizure frequency by
36.2%) in uncontrolled studies to moderate and
not very reliable in controlled randomized trials
[2, 27]. In a controlled blind study on 24 patients
with focal epilepsy (temporal and extratemporal)
and a coil located on the epileptogenic focus, a
statistically significant change in relapse frequency
was not found. A better effect was observed in
neocortical than in mesiotemporal focuses [50]. A
randomized, controlled clinical trial with simulated
rTMS found a statistically significant reduction
in EEG epileptiform activity and improvement in
some aspects of cognitive activity lasting about 2
months after stimulation. All patients had cortical
defects on brain convexity [27]. The response of
surface and neocortical temporal foci correlates
with the modern capabilites of TMS - the
intensity of the induced electric field decreases
rapidly in depth. The introduction of a new
design of the stimulating coil, called H-coil would
improve the stimulation of deep epileptogenic
foci (distance of 5 cm from the scalp). It was
found that rTMS is well tolerated by patients and
side effects are mild (17.1%). The most frequent
complication is headache. Repetitive TMS poses
little risk of inducing seizures in strict compliance
with approved work instructions [5]. Despite
expectations for a new modulation treatment of
epilepsy with TMS, the results from its application
are poor. Addressing some key methodological
issues (the most appropriate area to promote,
optimal simulation parameters), combined
with modern technological innovations (H-coil,
combining rTMS with EEG) would improve the
applicability of the methodology in the future [27].
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MosbyHu uHgpapkmu. PenetutmsHata TMC ce
npunara 3a NleYeHue 1 pexabunutaums Ha LUeH-
TpanHute napesu [1]. Cnea MHCyNT Bb36YAMMOCT-
Ta Ha MOTOpHaTa Kopa OT CTpaHaTa Ha yBpeparta
€ CHWKEHa 1 € MOBULWEHA B KOHTpanarepanHara
xemmcdepa. TMC ce npunara 3a mogynupaHe Ha
KopoBarta Bb36yOMMOCT 1 MOBAMSIBAHE Ha Hapy-
lieHata gBuratenHa genHocT [26]. lNpunaraHeTto
Ha BucokouectotHa pTMC (10Hz) Bbpxy moTOp-
HaTa Kopa Ha 3acerHarara xemucdepa, B cbueta-
HMEe C TepaneBTMYHM TEXHVKM 3a MOBMMSBAHE Ha
npakcuca, e OOBefio A0 CTaTUCTMUYECKN 3HaUYMMO
NnoBnMsiBaHE Ha TOYHOCTTA M CKOPOCTTa Ha OBW-
)XeHMATa B 3acerHarara myckynartypa [26]. AsTo-
puTe nop4vepTBaTt CUIypHOCTTa U edeKTMBHOCTTa
Ha MeToAvKaTta B MOBMLLIABAHE HA KOPTUKOMOTOP-
HaTa Bb36yaMMOCT 1 OBUraTenHUTe yMeHuns Ha 60-
nHute. B manka rpyna 6onHuM ¢ MoTopHa adasus
M O0aBHOCT Ha uHUMOeHTa 5-11 I, HUCKOYecTOTHa-
Ta pTMC (1Hz) Ha pecHus gyrus Broca e pose-
fa OO0 3HauMMO MNOopo6peHne Ha cuMMATOMaTUKa-
Ta (Ha3oBaBaHe Ha KapTWUHW), C MPOOb/HKUTENEH
edekT — oT 2 go 8 meceua [38]. MNpunaraHu ca n
METOOMKN 3a CTUMynauus Ha KoHTpanarepanHara
Ha yBpedaTta MO3byHa Kopa, 4OBENW A0 3HauMMO
NnogoGpeHVe B ABWKEHUATA HA MapeTnyHus Kpak.
M3non3eaHeTo Ha pTMC B neyeHneTo n pexabu-
nvtaumaTa Ha BGONHWUTE C WMHCYNT OTKprBa 6bae-
LM NEepCrneKTUBI NPU MHOyLMPpaHe Ha MNacTuyHn
MPOMEHN B MO3byHaTta kKopa [4].

Enunencus. YcTaHOBEHO €, Yeé HUCKOUYECTOTHa-
Ta pTMC (<1 Hz) cHmwkaBa kopoBaTa Bb36you-
MOCT, a No-BUCOKuUTe yectotn (> 5 Hz) 9 ycunear.
B ekcnepvmeHTanHu ycnoBuMs HUCKOYECTOTHaTa
pTMC (0.5 Hz) pepyumpa uectoTata Ha Bb3HMK-
BaHe Ha enunenTtuyeH cTatyC W yab/hkasa na-
TEHTHOCTTa Ha MHOYUMPaHN OT MEHTUIIEHTETPA30N
NPUCTBLINK Yy MTbXOBE. Pe3yntatnte OT NpUNoXeHu-
€70 Ha HuckouecToTHata pTMC B KNMHWYHK yCO-
BMS BapuypaT OT ONTUMUCTUYHU (CHVDKEHME YEeCTO-
TaTta Ha npucTbnnTe o0 36.2%) B HEKOHTPONUPAaHN
npoyyYBaHnst 4O YMEPEHN N HE OCOBGEHO HAOEXOHW
B KOHTPOJSIMPaHN paHooMmn3npaHn npoyysaHus [2,
27]. B KOHTpONMpPaHO CnsAno npoy4vsaHe Bbpxy 24
6onHM ¢ doKanHa enunencua (C TemnopasHu u
ekcTparemMnopasnHi OorHiwa) M 606uHa, pasrno-
NOXKeHa BbpXy EenunenToreHHns ¢$okyc, He e yc-
TAHOBEHO CTaTUCTMYECKN 3HAYMMO MOBMUSIBAHE
B yectotata Ha npuctbnuTe. MNo-gobbp edekT e
Ha6nogaBaH MNpyY HEOKOPTUKANMHUTE, OTKONKOTO
npyu mesuoTtemnopanHute orHuwa [50]. PaHgomu-
31paHo, KOHTPONMPaHo CbC cumynatueHa pTMC
KIMMHWYHO MPOyYBaHe, yCTaHOBSIBA CTATUCTUYECKN
3HauUMMO pepyuMpaHe Ha NPUCTbNUTE Ha enunen-
TmpopmeHata EEl aktmBHOCT 1 nopo6peHve B
HSKOM acrekT Ha KOrHWTMBHAaTa OEWHOCT, Mpo-
Ob/DKUM OKOMO 2 Meceua cnef CTuMynauumTe.
Bcuukn 601HM ca 6unm ¢ KOpoBM Mandopmaummn

Tinnitus. Most studies on the effects of
rTMS on tinnitus are conducted on contralateral
auditory cortex. A significant improvement has
been found in more than half of the participants
treated by high-frequency stimulation, regardless
of the cause of the noise. Low frequency rTMS in
this or other areas with pathologically increased
activity has led to insignificant and short-term
improvement [42].

Migraine. Studies on the effectiveness of
rTMS in the treatment of migraine are scarce and
demonstrate pain reduction with high-frequency
stimulation compared to placebo. The effect
lasted one month after treatment. Analyses show
abnormal sensitivity of the primary motor cortex
to high-frequency rTMS. An increase of MEP
response and extension of the cortical “silent
period” are found. Stimulation causes MEP-
facilitation only in migraine with aura, whether in
attack or remission [2, 43].

Future Directions

Recently, in scientific practice combined
functional MRI (fMRT) and neuronavigated TMS
were introduced. This allowed precise localization
of areas subject to stimulation and evaluation of
TMS-induced anatomical and functional effects on
the brain. TMS-induced metabolic changes can
be measured using PET and changes in blood
oxygen saturation — with fMRT. Both methods
have short-term effectiveness: seconds for fMRT
and up to five minutes for PET, so that brain
responses in the first 10 ms after the stimulus
are ignored. Promising prospects for solving this
problem is the simultaneous application of TMS
and EEG, offering high resolution in time and
evaluation of cortical reactivity and connections
[45]. Induced by TMS EEG responses are with
specific latency and high spatial and temporal
resolution. This allows evaluation of impulse
spreading through intra-and interhemispheric
corticocortical fibers. The introduction of new
simulation techniques and equipment, and the
identification of optimal simulation parameters
would lead to more pronounced and long lasting
therapeutic effects.

In recent decades it has been shown that
the adult human brain has some capacity for
plastic reorganization and functional recovery
after injury. TMS is one of modern methods for
noninvasive somatotopic cortical localization
of motor functions and study of the functional
reorganization of affected motor areas. Together
with other neuroimaging techniques, it helps for
a more detailed study of these processes and
tracks the results of the therapy and rehabilitation.
The future of TMS is to modify and streamline
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Mo KOHBEHKCUTETA Ha MO3bKa [27]. lNoBnusaBaHeTo
Ha MOBbPXHOCTHW U HEOKOPTUKASTHU TEMMOpPAaSHU
OrHMLLAa KOpenMpa CbC CbBPEMEHHUTE Bb3MOXX-
HocTM Ha TMC — MHTEH3UTETBLT Ha UHAYLMPaHOTO
€NeKTPMYHO MoJie 6bp30 HamansBa B AbIGOUMHA.
BbBexxgaHeTo Ha HOB AM3alH Ha CTumMmynMpaliara
606u1Ha, T.Hap. H-6061Ha, 61 NOJO6GPUI0 CTMMyna-
uMaTa Ha Ob/IGOKO NOKaNM3upaHu enunenToreHHn
orHuwa (oTcTosiwm Ha 5 cm OT ckanna). YcTtaHo-
BEHO e, ye pTMC ce noHacs nobpe OT 60/HUTE 1
cTpaHnyHnTe edekTn ca neku (17.1%). Han-uectn
ca onnakBaHusTa OT rmaBo6onve. PenetutneHara
TMC kpue manbK puUCK OT MHAOyLMpaHe Ha enuv-
NEeNTUYHN MPUCTBLNU MPU CTPUKTHO cra3BaHe Ha
npueTuTe ykasaHus 3a pabota [5]. Bonpekn ou-
akBaHusiTa 32 HOBO HEBPOMOZYNATOPHO NleyeHne
Ha enunencusTta ¢ TMC, Ha HacToswma eTan pe-
3ynTaTnTe OT NpUaraHeTo ca He3anoBONUTENHN.
PelwaBaHeTo Ha HAKOWM KIIOYOBM METOOOMNOMMYHM
npo6nemn (Ham-nogxopsuiata o6nact 3a CTMMy-
iMpaHe, onNTUMasHU CTUMYMAUMOHHN NapameTpu),
CbyeTaHM CbC CbBPEMEHHM TEXHOMOMMYHM NHOBA-
umn (H-606mHa, Kom6uHMpaHe Ha pTMC c EEI)
6uxa nogo6bpunM NPUNOXKUMOCTTa Ha MeTogukaTta
B 6bgeLle [27].

TuHumyc. [loBeuyeTo npoyuyBaHUs Ha edek-
Ta Ha pTMC npu TMHUTYC ca NPOBEOEHUN BbpXY
KOHTpanaTepanHara cnyxoBa kopa. YCTaHOBEHO
€ 3Hauumo nopobpeHve Mpu noeeye OT Moso-
BMHaTa yyaCTHMUM MpU BUCOKOYECTOTHA CTUMY-
naumsi, He3aBnCUMO OT MpuyMHaTa 3a fnosiea Ha
wyma. HuckouectotHata pTMC Ha TOBa MSCTO
uanM B Opyrv obnactu ¢ 60MeCTHO MOBMLLEHA ak-
TMBHOCT € JoBena A0 He3HauuMo 1 KpatkoTpam-
HO nogo6peHne [42].

Muepena. [MpoyuBaHuaTa Bbpxy edpeKTus-
HocTTa Ha PTMC npu neyeHme Ha mMuUrpeHa ca
OCKbHM W OEMOHCTpUpaT HamansBaHe Ha 6075-
KaTa npy BWCOKOYECTOTHa CTUMynauus B Cpa.-
HeHne ¢ nnaue6o. EQekTsbT € npoabmkun mecel
crnen Kpas Ha nevyeHneTo. AHanuauTe nokaseart
abHOpMHa 4YyBCTBUTEIHOCT Ha MbpBUYHATa MO-
TOpHa Kopa KbM BuUcokoyectoTHa pPTMC. Ha-
6niogasa ce nosuwaBaHe Ha MEI otroBopa un
yOb/DKaBaHe Ha KopTukanHusa Tux nepuop. Ctu-
mMynaumata npegussukea  MET-pacunutaums
camo npu MUrpeHa Cc aypa, He3aBMCUMO fJanu e
B NMPUCTBbN UNU N3BbH Hero [43, 2].

Bbpewn Hacokn

Hanocnegbk B HayyHata npaktuka o6ele
BbBEOEHO CbYETAHOTO npunaraHe Ha ¢GyHKUMO-
HanHo MPT nscnegsaHe (GMPT) ¢ HeBpoHaBuru-
paHa TMC. ToBa no3BOnM npeun3Ha fokanu3aa-
uMs Ha obnacTute, Nognexkaluy Ha CTUMynauus,
N oueHka Ha npegu3BukaHute ot TMC aHaTo-
MUYHU 1 bYHKUMOHANHN edeKTn BbpXy MO3bKa.

the process of brain reorganization and control
the development of complex rehabilitation
programs.
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WHupyuupannte ot TMC mMeTabonntHU MpPOMEHM
mMoraTt ga 6bpat uamepeHn ¢ nomowrta Ha [MET,
a MNPOMEHUTE B KNCNOPOOHOTO HacuulaHe Ha
KpbBTa — ¢ MPT. I oBeTe meTOAMKM OueHaBat
kpatkoTpanHo npu ¢MPT oT nopsigpbka Ha ce-
kyHou, a npu MNET - Ha MuHYTK, nopagn KoeTo
MO3byHMTE OTroBOpPMU B NMbpsute 10 ms cren ctu-
mMyna ce wurHopupat. Obewasawim nepcnekTusm
3a pewaBaHETO Ha TO3WM MPOMycHaT uHTepBsan
€ egHoBpeMeHHOTO npunaraHe Ha TMC wn EEl —
npegnarawy BUCOKa pe3oniouusi BbB BPEMETO U
OLEHKa Ha KopoBaTa peaKTUBHOCT M BPb3ku [45].
MpeonssukaHute upe3 TMC EEI otroeopu ca ¢
TOYHO oOnpegefieHa NaTeHTHOCT M gobpa npoc-
TpaHCTBEHa M BpemeBa pes3onioums. ToBa nos-
BOfIIBA OLEHKa Ha pasnpoCTPaHEHMETO Ha UM-
nysnica npes MHTpa- U UHTEpXemMucPepHnTe Kop-
TUKOKOPTUKANHN BrnakHa. BbBe)xpaHeTo Ha HOBM
CTUMYMaUNOHHN TEXHUKN U O60OpyABaHe, KakTo
N YTOYHSBAHETO Ha ONTUMAaNHU CTUMYMAUNOHHN
napameTpu 6y JOBENO A0 MO-OTYETANBM U ObArO-
TparHu TepaneBTUYHN edeKTN.

[Mpe3 nocnegHuTe peceTuneTns € pokasa-
HO, Ye Bb3PACTHUAT YOBELLKN MO3bK MpuTexasa
M3BECTHA CMOCOBHOCT 3a MaacTuyHa peopraHu-
3auma 1 GYHKUMOHANHO Bb3CTAHOBABAHE chneq
yBpena. TMC e eonH OT CbBpPEMEHHWUTE METOAM
3a HEUHBa3VMBHO COMATOTOMWYHO NIOKanu3npaHe
Ha KOPOBUTE MOTOPHU GYHKUMW KU M3CneaBaHe
Ha yHKUMOHanHaTa peopraHu3aumns Ha 3acer-
HaTMTe MOTOPHM O6nactu. 3aefHO C Opyru He-
BPOU306Pa3nNTENHN TEXHUKKU, TS cnomara 3a rno-
OeTannHo mn3cnegBaHe Ha Te3u npouecu n npo-
cregsiBaHe Ha pes3ynTatute OT MpoBexaaHaTa
Tepanusa n pexabunutaums. bopeweto Ha TMC e
B M3MON3BaHETO 1 3a mMoanduumpaHe n ycKops-
BaHe Ha npoueca Ha MO3byHa peopraHu3aumns u
B KOHTPOJS Mpu M3paboTBaHETO Ha KOMMIEKCHU
pexabunmMTaurMoHHN Nporpamu.
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OueHKa Ha nauneHTNn CbC CMHKOIM.
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cbC cuHkon B bbnrapusa

L. KbmoBa, 5. CumoBa

OmgeneHue no HeuHBa3uBHa QyHKUUOHaAHa U 0bpasHa guagHOCMUKa,

HayuoHanHa kapguonoeuuHa 6oaHuUya — Cogus

CVHKOMBT € YEeCTO CPELLaHO CbCTOSHWE, KOETO MPU OMpPeaenieHn eTMonornyHn dak-
TOpY [aBa 3HAUUTENHO OTPavKeHWe BbpXy MporHo3ata Ha nauveHTUTe, HO 1 MoXe Ja
BIIOLIM KAYEeCTBOTO UM Ha >KMBOT. HacTosawmaT 0630p pasrexpa knacudbukaumsta Ha
CVHKOMUTE, TAXHaTa NaTodu3nonorus u eTromnornsi, enMaemMuonorsi 1 NpPorHo3a, Kakto
U MpenopbyuBaHVs AMarHoCTMYeH nopxod npy Tesw nauveHt. OnvcaHy ca ycnosusTa
3a AMarHoCTMKa U NeUeHre Ha NauneHTUTe cbC cuHkon B Bbnrapus. O606LLeH e onuta
Ha OTOENeHneTo Mo HeuHBa3vBHa GYHKLWMOHANHa 1 06pa3Ha AMarHocTuka OT rrefHa
TOuUKa Ha eTUONOTMYHOTO U3SCHSBaHE W MOBEAEHVNETO MPUW MauMeHTN CbC CUHKOT.

Evaluation of Patients with Syncope.
Diagnosis and Treatment of Patients

with Syncope in Bulgaria

T. Katova, I. Simova

Department of Noninvasive Cardiovascular Imaging and Functional Diagnosis,

National Cardiology Hospital — Sofia

Syncope is a frequent condition, which sometimes can have significant implication
on patients’ prognosis and even when this is not the case impairs patients’ quality of
life. The present review discusses syncope classification, pathophysiology, etiology,
epidemiology and prognosis, as well as the recommended diagnostic algorhythm in
these patients. We then describe conditions for diagnosis and treatment of patients
with syncope in Bulgaria, paying attention to faults and gaps in the system, and we
have suggested some steps to improve these conditions and reach European stan-
dards. Described briefly is also our personal experience (Department of Noninvasive
Cardiovascular Imaging and Functional Diagnosis, National Cardiology Hospital) in the

diagnosis and treatment of patients with syncope.

CuHkonbT ce pedurHMpa Kato npexogHa 3a-
ryéa Ha Cb3HaHMe B pe3ynTaT Ha npexogHa 06-
LLOMO3bYHa xunonepdy3us. Xapaktepusvpa ce C
6bP30 Hayano, kpatka NPOOb/HKUTENIHOCT U CMOH-
TaHHO MbAHO Bb3CTaHoBsBaHe [10]. Hanuumeto
Ha OG6LIOMO3byHA Xunonepdysms € ToBa, KOETo
pasrpaH/yaea CMHKOMa OT Apyri 3abonssaHus C
npexogHa 3aryba Ha Cb3HaHue KaTto enuencus,
TPaBMaTUyHW, NCUXOreHHW 1 Apyrn no-penku eop-
MW Ha npexogHa 3aryba Ha Cb3HaHue.

HacTodwara knacudukauusi Ha CUHKOMNUTE
[10] e nmaTtodumamonormyHa n BKIOYBA TPU rone-
MU FPynn CUHKOMNW: pedneKTopeH (HEBPOreHeH)
CUHKOM, CUHKOM B pe3ynTaTt Ha opTocTaTtnyHa xu-

Syncope is defined as a transient loss of con-
sciousness due to transient global cerebral hy-
poperfusion characterized by rapid onset, short
duration and spontaneous complete recovery
[10]. Global cerebral hypoperfusion differentiates
syncope from other conditions with transient loss
of consciousness, such as epilepsy, traumatic,
psychogenic and other less common forms of
transient loss of consciousness.

The existent syncope classification is based
on a pathophysiological principle [10] and com-
prises three major syncope categories: reflex
(neurally-mediated) syncope, syncope due to
orthostatic hypotension and cardiovascular syn-
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MOTOHUS U CUHKOM OT CbpAeuYeH MpPOon3xod (Tab-
niua 1).

B ocHoBaTa Ha BCWMYKU BUOOBE CUHKOM CTOU
PA3KOTO MOHWKEHNE Ha apTepuanHoTO Hansra-
He (AH), Bopgewo OO npexogHa OBLIOMO3bYHa
xunonepoysusa. BHesanHoOTo npeycTaHoBsiBaHe
Ha MO3bUHMA KPbBOTOK 3a nMepuos oT 6 Jo 8 s
€ [ocTaTbyHO fda npegm3BuKa MbhHa 3aryba Ha
Cb3HaHMe. HatpynaHusaT onuT npu npoBexpaHe
Ha TECT C HaKJ/IOH Ha TANoTO Mokassa, Ye cnag
Ha cuctonHoto AH go 60 mm Hg mnun no-H1CKo e

Ta6nuua 1 / Table 1.

cope (table 1).

The pathophysiology of all kinds of synco-
pe includes a rapid decrease in blood pressure
(BP), which leads to global cerebral hypoperfu-
sion. The sudden interruption of cerebral blood
flow, even for a period as short as 6 to 8 sec,
is enough to cause full loss of consciousness.
Experience has shown that a fall in BP during
tilt-table testing to 60 mmHg or lower provokes a
syncopal reaction [16].

Reflex syncope comprises a heterogeneous

PednekTtopeH (HeBporeHeH) cuHkon / Reflex (neurally-mediated) syncope

Baszo-BaraneH cuHkon: / Vasovagal:

* eMOoUMOHarneH CTpec: cTpax, 60nka, maHunynaumm, n ap. / emotional stress: fear, pain, instrumentation;

» opTOCTaTnyeH ctpec / orthostatic stress.

CutyaumoHeH cuHkon: / Situational:
e Kalnuua, kuxaHe; / cough, sneeze;

e CTOMALIHO-YpEBHA CTMMynaums (nperabliaHe, gedekauns, BucuepanHa 6onka); /
gastro-intestinal stimulation (swallow, defecation, visceral pain);

* ypuHWpaHe; / micturition;
» PpU3nUecKko obpemeHsiBaHe; / post-exercise;
e Cnep xpaHeHe; / post-prandial;

e Opyrn (Hamp. CMsX, CBMPEHE Ha OyXOB UHCTPYMEHT, BOWraHe Ha TeXectu u gp.). /
others (e.g., laugh, brass instrument playing, weightlifting).

CuHkon oT KapoTugHua cuHyc. / Carotid sinus syncope.

AtvnuuHn dopmun (6e3 SiCeH TpurepreH MOMEHT /UM ¢ atunuyHa npeseHtauus). /
Atypical forms (without apparent triggers and/or atypical presentation).

CuHKoON B pe3ynTtar Ha opTocTaTiyHa xunoTtoHuns / Syncope due to orthostatic hypotension

lMbpBUYHA aBTOHOMHA HedoCTaTbyHOCT: / Primary autonomic failure:
* yucTa aBTOHOMHA HEJOCTaTbUHOCT, MyNTUMNEHA CUCTEMHA atpodus, 6onecT Ha MapKnHCOH, aemeHums
Ha JleBw. / pure autonomic failure, multiple system atrophy, Parkinson’s disease, Lewy body dementia.

BropnuHa aBTOHOMHa HepgocTaTbuHOCT: / Secondary autonomic failure:
* 3axapeH guabeT, aMmunonaosa, ypemus, yBpexxgaHe Ha rpbbHauvyHns Mo3bk. /

diabetes, amiloidosis, uremia, spinal cord injuries.

JlekapcTBeHO-MHOyUMpaHa opTocTaTnyHa xunotoHusi: / Drug-induced orthostatic hypotension:
* ankoxos, Basogunararopu, auypetuun, GeHoTmasnHn, aHTugenpecaHTu. /
alcohol, vasodilators, diuretics, phenotiazines, antidepressants.

CobcTosiHMS, BOOeLwM OO HamaneHvue Ha obema umpkynupalla kpws: / Volume depletion:
» Xemoparuvs, gnapus, nospbliaHe u ap. / hemorrhage, diarrhea, vomiting, etc.

CuiHKON OT cbpaeyveH nponsxop, (CbpaevHo-cbaoB cuHKon) / Cardiac syncope (cardiovascular)

Aputmunst kKaTo Bopella npuuuHa: / Arrhythmia as primary cause:

» bpapukapgwusa: / Bradicardia:

- AMcoyHKUMSA Ha cuHycoBust Bb3en; / sinus node dysfunction;
- aTpuo-BeHTPUKynapeH 610k; / atrioventricular conduction system disease;
- AnchYHKUMS Ha MMNNaHTMpaH kapamocTumynartop; / implanted device malfunction;

e Taxukapgus: / Tachycardia:
- HapkamepHa; / supraventricular;

- KamepHa (ngmnonaTtuMyHa, BTOpMYHA MpU CbpAeYHN 3a60MsBaHUS UM 3acsaraHe Ha MOHHUTE KaHanu);
/ ventricular (idiopathic, secondary to structural heart disease or channelopathies);
« llekapcTBEHO-UHAYLMPaHN Gpaaukapams unmu taxmaputvus. / Drug-induced bradycardia or tachyarrhythmias.

CTpykTypHu 3a6onasanus: / Structural disease:

e CbpaeuHn: 3acsiraHe Ha CbpAeYHUTE Knanu, OCTbp MUOKapAeH WHpapKT/mcxemus, xuneptpoduyHa
KapguomMmuonaTtusi, TPOMGOTUYHM U TYMOPHM 06pa3dyBaHusi B CbpLETO (TPOM603a Ha MexaHuyHa npo-
Te3a, MMKCOM 1 Ap.), 60fecTn Ha nepukappa/TamnoHana, BpoOaeHW aHOManunm Ha KOpOHapHUTe apTe-
pun, amcdyHKUMS Ha KnanHa npotesa; / Cardiac: valvular disease, acute myocardial infarction/ischemia,
hypertrophic cardiomyopathy, cardiac masses (atrial myxoma, tumors, etc), pericardial disease/tamponade,
congenital anomalies of coronary arteries, prosthetic valves dysfunction;

» [pyru: 6enogpobHa TPOM60EeMBONNS, aopTHA AMCEKaLMS, NyNMOHanHa XnunepToHus. /

Others: pulmonary embolus, acute aortic dissection, pulmonary hypertension.
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CBbpP3aHO C NMpoBoKauus Ha cuHkon [16].

PednektopHute cuHKONM npeacTasnasar
efHa XxeTeporeHHa rpyna CbCTOSHWSA, NPU KO-
TO HOPManHUTE CbPAEYHO-CbOOBU pedneKTop-
HU MEeXaHU3MW, KOHTpOoNMpawy LMpKynaumuaTa,
dYHKUMOHMPpALLM HeagekBaTHO B pe3ynTar Ha
onpeneneH TpUrepeH MOMEHT C pes3ynTar Baso-
annatauus u/unu 6pagukapams, cnag Ha AH nu
o6Lwomo3byHa xunonepdysus [17]. Pednektop-
HUTE CUHKOMU ce Krnacuduumpart Ha 6asara Ha
No-n3aBeHnss ebepeHTEH HEPBEH MbT, aKTUBMPaH
npu TAXHOTO Bb3HWKBaHEe. TepMuHbT ,Ba3oge-
npecopeH Tun” ce M3non3Ba B CryyanTe, Kora-
TO npeob6nagasa XMMNOTOHMS nopagu 3ary6a Ha
Ba30KOHCTPUKTOPEH TOHYC MpW WU3MNpPaBeHO Mo-
noxeHne. Korato npeo6nagasa 6pagukapans
unn acuctonus, pedneKToOpHNTE CUHKOMK CE 03-
HayaBaT KaTto KapAWOMHXUBUTOPHW, a Mpu egHo-
BPEMEHHO Bb3OENCTBUE U HA ABaTta MexaHu3ma
— Kato cmeceHu. PebnekTtopHuTe cHKoONW morar
ga ce knacubuumpar 1 Ha 6asarta Ha TpUrepHus
dakTop, T.e. apepeHTHNS HEepBeH MbT (Tabnuua
1). Tps6Ba ga ce OT6enexu, 4ye nogobHa kna-
cudpukauusi € onpocTeHa, T.K. MHOro pasfinyHu
MexaHn3Mu morat ga 6bgart HanuMuHu npu on-
pegeneHa cutyaums. TpUrepHuTe MOMEHTU ce
pasnuyaBat 3HAYMMO KakKTO Mexay pasnuyHuTe
nauneHTn, Taka u Npu pasnuyHMTE CUHKOMAaIHW
enn3oau Ha eduH 1 Cbly NauUNEeHT.

3a pasnuka oT peprIeKTOPHUTE CUHKONW, NMpu
ONCOYHKUMS HA aBTOHOMHATa HepBHa CUCTEMA €
yBpeneHa epepeHTHaTa CUMNATUKOBa aKTUBHOCT,
KOETO Ce n3passiBa B HegocTaTbyHa 4O nuncealla
Ba30KOHCTpuKUuA [10]. MNMpu 3aemaHe Ha muanpa-
BEHO nonoxxeHne AH cnaga v ce Ha6nogasa npe-
CuHKON mnn cuHkon. OpTocTaTtmyHaTa XUnoTOHWS
ce peduHMpa Kato cnag Ha cuctonHoTo AH mpu
na3npaBeHo nonoxeHue. Knacuuecka oprtocTa-
TMYHA XMMOTOHKSA Ce Habngaea npu cnagaHe Ha
cuctonHoto AH > 20 mmHg 1 Ha AMacToaHOTO
AH > 10 mmHg 3a nepuog ot 3 min B U3npaBeHo
nonoxeHne [5]. Ta ce Ha6nogaBa Npu NauneH-
TN C yMCTa aBTOHOMHA HEOOCTaTbYHOCT, C ApYru
dopmun Ha AMCHYHKUMA Ha aBTOHOMHATa HepBHa
cuctema n npu xunosonemus. PaHHata opTocTa-
TMYHA XUMOTOHMS CE XapakTepusupa CbC cnag Ha
AH > 40 mmHg HenocpencTBeHO cnen 3aema-
HEe Ha U3NpaBeHO MONoXeHue, cned koeto AH
CMOHTAHHO 1 6bP30 Ce BpbLla KbM HOPMASIHOTO,
Taka 4ye nepuomdbT C XMMOTOHUS W Hanmnume Ha
cumnTomaTMka e Kpatbk (< 30 s) [20]. 3abaBe-
HaTa (nporpecupalla) opTocTaTMyHa XMUMOTOHUS
€ yecTa npu Bb3pacTHUTE NAUWEHTU 1 Ce HabnIo-
pasa ot 3-Ta go 30-Ta min crneg 3aemaHe Ha 13-
npaseHo nonoxeHne. CBbp3Ba Ce C Bb3pacToBu
HapyLlweHuss B KOMMeHcaTopHuTe pedrnekcu, no-
BYLLEHATA PUIMOHOCT Ha MuoKapna u aptepuan-
Hata cuctema 1 MOBULIEHA YYyBCTBUTENHOCT KbM

group of conditions in which cardiovascular re-
flexes normally controlling the circulation be-
come intermittently inappropriate in response to
some trigger, resulting in vasodilatation and/or
bradycardia, fall in BP and global cerebral hypo-
perfusion [17]. Reflex syncope is usually classi-
fied based on the efferent pathway most involved
in syncope initiation. The term “vasodepressor
type” is commonly used when hypotension pre-
dominates as a result of loss of vasoconstric-
tor tonus during posture. When bradycardia or
asystole predominates syncope is classified as
cardioinhibitory, and when both mechanisms are
concomitantly acting — as mixed type. Reflex
syncope could also be classified based on the
triggering factor, i.e. the afferent pathway (table
1). It should be emphasized however that such
a classification is a simplification, since many
different mechanisms could be activated in the
context of a certain situation, and also triggers
differ significantly between patients as well as
between different syncopal episodes in a single
patient.

In contrast to reflex syncope autonomic
failure is associated with sympathetic afferent
activity impairment resulting in inadequacy or
absence of vasoconstriction [10]. Upon stand-
ing BP falls and presyncope or syncope oc-
curs. Orthostatic hypotension is defined as a fall
in BP during erect posture. We refer to classic
orthostatic hypotension when a fall in systolic
> 20 mmHg and diastolic BP > 10 mmHg is
observed during the first 3 min after standing
[5]. It could be present in patients with pure au-
tonomic dysfunction, other forms of autonomic
nervous system dysfunction and with volume
depletion. Initial orthostatic hypotension is char-
acterized by a fall in BP > 40 mmHg immedi-
ately upon standing with spontaneous and rapid
normalization of BP, making the period with hy-
potension and symptoms short (< 30 sec) [20].
Delayed (progressive) orthostatic hypotension
is common among elderly patients and is ob-
served between the 3rd and 30th min of erect
positioning. It could be attributed to age-associ-
ated compensatory reflex dysfunction and to in-
creased myocardial and arterial stiffness, which
in turns increases the susceptibility to changes
in preload [19]. Delayed orthostatic hypotension
is characterized with slow and progressive de-
crease in BP after standing and the absence of
reflex bradycardia (vagal reaction) differentiates
it from reflex syncope.

The most common reason for cardiac syn-
cope is arrhythmia. It could provoke hemody-
namic impairment which in turn could lead to
a critical decrease cardiac output and brain
perfusion [2]. In sick-sinus syndrome, due to

NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 8, 2012, No. 1 37



L. KemoBa, A. CumoBa. OyeHka Ha nayuesmu cbC CUHKON

NPOMeHn B mnpepgHaTtoBapBaHeTo [19]. 3abaBeHa-
Ta opTocTatMyHa XUMNOTOHUS Ce XapakTepusupa
C 6aBHO 1 NPOrpecuBHO HamaneHne Ha AH cneqn
3aemMaHe Ha M3npaBeHOo NofaoXeHue. Jlnncara Ha
pednekTopHa 6pagvkapomsa (BaranHa peakums) s
ondepeHumpa ot pedrieKTopHUS CUHKON.

MO OTHOLWIEHME Ha CUMHKOMUTE CbC CbpOeYeH
npou3xop, — Han-4yecta npuurHa 3a Tax ca aput-
MuuTe. Te npeansBuKBaT HapylleHne B XemMoau-
HamuKaTta, KOeTO MOXXE [a [OOBeae OO0 KPUTWMYHO
HamaneHne Ha CbpOeYHus Je6uT M MOo3byHaTa
nepdyaus [2]. Npu cuHaopoma Ha 6ONHNS CUHYCOB
Bb3€eJ, MOPOAEH OT MaTosiorMyHa aBTOMATUYHOCT
WM HapyleHne B CUHO-aTpUanHoTO MpoBexaa-
He, CUHKOMbT Ce Ab/HKN Ha ObAru naysu Ha GoHa
Ha CVMHYCOB apecT Win CUHO-aTpuaneH 610K npu
HeapgekBaTeH 3amecTuTeneH putbM. [1ogo6HK
nay3um Ham-yecto Ce HabnaogasaT cnen pas3ko
npeycTaHOBSIBAHE Ha HagkamepHa Taxuapur-
Mua (Taxu-6pagn cuHapowm) [2]. Mpu no-TexxkuTe
dopmun Ha AV 610k (Mobitz Il, BucokocTteneHeH
unu mbaeH AV 6510K) CMHKOM MOXXe Aa HacTbnu,
Korato 3amMecTUTeNHMTE BOfauM Ha putbMma ce
aKTMBMPAT CbC 3HAUUTENTHO 3akbCHeHme. CUHKoN
1M NPECUHKON MOXXe da ce Habmopasa v npu
napokKcU3mManHUTE Taxvkapaun npeau pa ce 3a-
OencTeaT CbAOBUTE KOMMEHCATOPHN MEXaHU3MU;
B TE€3U Cnyyan Cb3HAHNETO OBUKHOBEHO CE€ Bb3-
CTaHOBsIBa OLle Mpean MpeycTaHoBsBaHe Ha Ta-
xukapgusita [2]. AKO Cb3HAaHUETO He Ce Bb3CTaHo-
BW CMOHTAHHO, CbCTOSIHUETO He ce Knacupuumpa
KaTO CUHKOIM, a KaTto CbpAeyeH apecT. PasnnuHu
KnacoBe MeOMKaMeHTM MoraT [a npean3Bukar
6paou- nnun Taxuaputmun. CHKON B pe3ynTar Ha
KamepHa Taxukapgms tvn torsade de pointes He e
PSAKO CpeLlaHo SIBIEHNE, OCOBEHO MPU XKEHWUTE.
Mpeon3sBrkBa ce OT MeguKaMeEHTW, yOobiKaBallm
QT nHTepBana n e 0CO6eHO YECT NPU NaumneHTn ¢
BPOAEH CMHOPOM Ha yabmkeH QT-nHTepsan.

CTpyKTypHUTE CbpOEYHO-CbOOBM 3abonssa-
HUS NPeaM3BUKaT CUHKOM Toraea, KoraTo ump-
KynaTtopHUTE M3WUCKBaHWS HagBullaBaT Hapylle-
HUTE CMOCOBHOCTTM Ha CbpPLUETO [a yBenuvasa
cBos Oe6ut. CvHKOMbT MnpeacTaefnsBa eaviH OT
OCHOBHUTE HE3aBUCKMU MPOrHOCTUYHK dakTopu
npu nauneHTuTe ¢ QuKCcMpaHa WM OUHaMuUyHa
OBCTPYKLMS B M3XOOHWSA TPakT Ha NsaBa kamepa.
B ocHoBata Ha 3ary6ara Ha Cb3HaHue CTOU Ha-
MasnieHusi KpPbBOTOK B pes3ynTar Ha MeXaHu4Ha
OBCPYKUMS, HO BbMPEKM TOBA B HAKOW Cilyyan Oc-
BEH HaMasneHneTo Ha CbpaeYHMs Oe6uT KaTo eTu-
OonoruyHN dakTopu Morat fga cbAaeuctsar narto-
nornyeH pednaekc uaM opTocTatuyHa XUNOTOHUS.

CVHKOMBbT € YecT CUMMTOM, OTFOBOpPEH 3a
1-6 % OT xocnuTtanusaupyuTe N o 3 % OT BU3UTUTE
B CrewHnTe LeHTpoBe No aaHHM 3a CALL, [6]. 3a-
ryéara Ha Cb3HaHue e yecta npu mnagm xopa (12—
48% OT CMHKOMUTE Ce HabniogasaT BbB Bb3pacToB

pathologic automaticity or impairment of si-
no-atrial conduction, syncope is due to long
pauses during sinus arrest or sino-atrial block
and inadequacy of escape mechanism. Similar
pauses could be observed also after sudden
discontinuation of supraventricular tachyar-
rhythmia (tachy-brady syndrome) [2]. In the
more advanced cases of atrio-ventricular block
(Mobitz II, high-degree or complete AV block)
syncope could occur when subsidiary pace-
maker sites activate with considerable delay.
Syncope or near-syncope could be also ob-
served during paroxysmal tachyarrhythmia be-
fore vascular compensation develops; in these
instances consciousness is usually recovered
before discontinuation of tachyarrhythmia [2].
If however consciousness is not spontaneously
restored the condition is no longer classified as
syncope, but as cardiac arrest. Different drugs
could cause brady- or tachyarrhythmia. Syn-
cope due to torsade de pointes type ventricular
tachycardia is not a rare condition, especially
in women, provoked by QT interval prolonging
drugs and observed commonly in patients with
congenital long QT interval syndrome.

Structural heart diseases could induce syn-
cope when circulatory requirements overweight
the impaired ability of the heart to increase its
output. Syncope is considered one of the major
independent prognostic factors in patients with
fixed or dynamic obstruction in left ventricular
outflow tract. The basis for loss of consciousness
in such cases is decrease in blood flow due to
mechanical obstruction but nevertheless in some
cases pathological reflex or orthostatic hypoten-
sion could coexist as etiological factors.

Syncope is common in the general popula-
tion and is responsible for 1-6% of hospitaliza-
tions and up to 3% of the visits to emergency de-
partments in USA [6]. Loss of consciousness is
common among young adults (different sources
report that 12 to 48% of syncope cases occur in
the age range of 10 to 30) [14], although a large
proportion of these patients (44% according to
Framingham trial) [4, 15] do not seek medical
advice. Syncope is also common among the el-
derly.

Reflex (or neurally-mediated) syncope is the
most common form of syncope in every age
group and setting (visits at emergency unit, gen-
eral practice, etc) [12, 15]. The next common is
cardiac syncope, their number increasing with
advancing of patients’ age [12]. A large propor-
tion of syncope episodes remain unclassified,
emphasizing the need for adoption of new strate-
gies for patient evaluation.

Prognosis in patients with syncope could
be regarded in two aspects: risk of death or
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avanazoH 10-30 r.) [14], BbNpekn ye MOBEYETO OT
TAX (44% cropen npoyuBaHeTo Framingham) [4,
15] He TbpcaT meguumHcka nomowl,. CUHKOMbT €
YeCT CUMMTOM U NPY Bb3PaCTHUTE.

OT eTnonoruyHa rnegHa Touka Han-4ecTu
ca pebdnekTopHO MeauVpaHUTe CUHKOMW Karto
Tasu Bofella pons no OTHOLWIEHWEe Ha yecToTaTta
€ BanvaHa 3a BCUYKM Bb3pacTu U B pasnuuHu
KIMUHUYHN cuTyauun (BM3UTU B CMELUEH LIEHTDHP,
o6wa npaktuka u gp) [12, 15]. Cnegeat no vec-
TOTa KapOUOTEeHHUTE CUMHKOMU KaTo TEXHWUS 6pon
ce yBenuuaBa C HanpegBaHe Ha Bb3pacTra Ha
nauneHtute [12]. fonama yact OT CUHKOMUTE OC-
TaBaT HeknacuduuupaHu, KoeTo nogueprasa He-
06X0QMMOCTTa OT BbBEXAaHEe Ha HOBMK cTpaTernm
3a OuUeHKa M gMarHocTuKa npu Tesu naumneHTu.

[MporHo3zata npw naumMeHTUTe CbC CUHKOM
crnenga fa ce pasrnexpga oT [Be CTpaHu: PUCK OT
CMbPT WM XKMBOTO-3acTpallaBalli CbCTOSAHUA ”
PUCK OT peumamB Ha cuHKona n ¢usnyecka Tpas-
Ma. [1o oTHOLWEeHMe Ha CMbPTHOCTTA KapanoreHHa-
Ta eTNONOorns Ha CUMHKOMa € OCHOBEH orpepfensiy,
dakTop 3a pucka OT BHe3anHa cbpaeyvHa CMbpT
[7, 9]. CuHKOMBT B pe3ynTaTr Ha opToCTaTuyHa XU-
NOTOHMS € CBbpP3aH C ABYKPaTHO MOBULUIEHWE Ha
CMBbPTHOCTTa, OCHOBHO B pe3ynrtar Ha Ko-Mopo6u-
auntet [11]. Mnagute naumeHT CbC CUHKOM 6€3
OpraHU4yHO W PUTbMHO-MPOBOAHO CbPAEYHO 3a-
6onsBaHe MMaT OTAnyHa nporHo3a [15]. CmbpT-
HOCTTa 3a efHa roguHa npu CbpaeyHn MNPUYUNHU
3a 3aryba Ha Cb3HaHue goctura go 33%, KoeTo e
NO-BUCOKO OT CMbPTHOCTTa NPWU NauMeHTUTe C He-
KapananHu npuumHn — 0-12%, Kakto 1 npu Tesu
C HEeyTOUYHeH cuHKomn — 6 %. ToBa Hanara ga ce
NnosioXKar BCUYKK yCUnnua 3a AvarHoctuumpaHe Ha
Hepasno3HaTO CTPYKTYPHO CbpOEYHO 3a605sBaHe
npv nauneHTUTe CbC CUHKONM.

[MonynaunoHHN npoyyBaHWa ycTaHOBABAT, ue
OKomo 1/3 OT naumeHTUTE NMpPeXuBsBaT MOBTOPEH
CUHKONaneH enuson npu 3-roguwHo npocnens-
BaHe. bposaT Ha cuHKonanHuTe enu3ogn OO MO-
MEHTa Ha BKJIOUBAHE € Hal-CUNMHUS 1 He3aBUCUM
npeackassaw, ¢akrtop [3]. fonemun TpaBmu, Kato
dpakTypy ¥ MHUMOEHTU C MOTOPHWU MNPEBO3HU
CpeacTtsa, ce Hab6nopjasaT npu 6% OT naumeH-
TUTE, AOKATO MOo-Masnku HapaHsBaHua — npn 29%.
[MoBTOpHMTE €nM30dM Ha CUHKOM Ca CBbp3aHu C
dpakTypy nnu HapaHsiBaHe Ha MeKUTe TbKaHu B
12% ot cnyyaute [1]. PednekropHuTe cuHKomMu,
BbMPEKN Ye TPaaMUMOHHO Ce acouumnpar ¢ gobpa
ObJIFOCPOYHA NPOrHo3a, Ha 6asara Ha MHOrokpar-
HU peunayBu 3HAUUTENHO BrOLWIABAT KayecTBOTO
Ha >XMBOT Ha Te3n nuua. OuanueckoTo yBpexaa-
He B pe3ynTaTr Ha CMHKOM € CPaBHMMO C ToBa npu
XPOHMYHN 3a60NsSBaHUs, KaTto XPOHWUYEH apTpwT,
peuvanBMpalLy OEnpPecrBHN pa3cTponcTea 1 6b-
6peyHo 3abonaBaHe [8, 13, 18].

OueHkaTa u MOBEOEHMETO MpU  CUHKOMNUTE

life-threatening events and risk of syncope re-
currence and physical injury. Regarding life ex-
pectancy cardiac etiology of syncope is a major
determining factor for the risk of sudden cardiac
death [7, 9]. Syncope due to orthostatic hypo-
tension is associated with a two-fold increase
in mortality, mainly due to co-morbidity [11]. On
the other hand prognosis regarding life expec-
tancy in patients with neurally-mediated syncope
is excellent (provided structural heart defect or
rhythm-conduction disturbances have been ex-
cluded) [15]. One-year mortality in patients with
cardiovascular syncope reaches 33%, which is
significantly higher than in patients with syncope
of non-cardiac etiology (0-12%) and in patients
with unknown etiology (6%). That justifies every
effort to be made to diagnose unknown structural
heart disease in patients with syncope.

Regarding recurrences however (which in turn
determine the quality of life) the prognosis is not
so optimistic: observational studies have found
that about one third of patients experience syn-
cope recurrence during 3-year period follow-up,
the number of syncopal episodes at the moment
of inclusion being the strongest independent pre-
dictor of recurrence [3]. Major trauma, such as
fractures or motor-vehicle accidents, occurs in
6% of patients, and minor trauma — in 29% of
them. Syncope recurrences are associated with
fractures or soft tissue injuries in 12% of cases
[1]. Thus reflex syncope, although traditionally as-
sociated with excellent long-term prognosis, on
the basis of multiple recurrences significantly im-
pair patients’ quality of life. The physical impair-
ment due to syncope is comparable with chronic
illnesses such as chronic arthritis, recurrent mod-
erate depressive disorders, and end-stage renal
disease [8, 13, 18].

Evaluation and treatment of patients with syn-
cope has changed significantly during the last 2
decades. Numerous clinical investigations have
shed light over syncope’s pathogenesis, de-
fined groups with different risk profile, clarified
the complex relationship between syncope and
co-morbidities, pathophysiological changes and
concomitant medication. New diagnostic meth-
ods have evolved: electrophysiological study, tit-
table test, implantable loop recorders, telemoni-
toring. Their large application gave physicians
and researchers the opportunity to evaluate ef-
ficacy and limitations of these methods in the
diagnostic process of syncope. Recently genetic
studies discovered some channelopathies and
defined new syndromes, referred to as primary
myocardial electrical diseases and associated
with increased risk of syncope and sudden car-
diac death.

The diagnostic algorhythm in patients with
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JpamaTnyHoO ce npomeHu npes nocrnepHute 20 ro-
anHN. MHOXXeCcTBO m3credBaHusl XBbpnvxa CBET-
NMHa BbpXy nartoreHesara Ha cuHkonute, AebuHu-
paxa rpynu ¢ pasfnyeH puck 3a CMbPT, U3dCHUXa
CIIOXKHUTE B3aVMOOTHOLUEHNS MEXAY CUHKOMUTE
N pasfnmyHn KOMOPOMOHWM CbCTOSHUSA, natodusu-
ONOMMYHM MPOMEHN W CbMbTCTBAWA MeamKaums.
BbBegoxa ce HOBM OMAarHOCTUYHW METOAWN: Eenek-
TPOOUIMONOrMYHO M3CeaBaHe, TeCT C MacuBEH
HaK/IOH Ha TANOTO, VMMMNAHTUPYEMU PEKOPAEpY,
TenemoHuToprpaHe. LLUMpokoTo mm npunoxeHve
Jane Bb3MOXKHOCT fa ce oueHu edurKkacHocTTa u
OrpaHnyeHusiTa Ha Te3n MeToau Npu U3ACHsSBaHe
Ha CUHKoManHuTe cbCTosiHUSA. pe3 nocnegHuTe
rOOVIHU TEHETWYHW WN3CredBaHusl yCcTaHoBUXa [Ae-
$eKTn B peamua NoHHW KaHanuyeta u geduHnpaxa
HOBW CUHOPOMU, HapeyeHu MbpPBUYHN ENeKTprYe-
CKN 3abonsiBaHMs Ha Muokapga, CBbp3aHu C BU-
COK PUCK OT CMHKOM 1 BHE3anHa CbpAeyvHa CMbPT.

JnarHoCTUYHMAT NOAXOA MNPV CUHKOMN N3UCKBa
CHEMaHeToO Ha LwarenHa aHamHesa, ¢u3ukaneH
cTaTyC U n3cnegBaHe Ha OCHOBHU 11labopaTopHu
napametpu. OueHKaTa Ha CbpAeyYHO-CbA0BMS CTa-
TYyC € OT CbLUECTBEHO 3HayeHme 3a Mo-HaTaTbLu-
HOTO MOBEAEHNE N 3a MPOrHo3arta Ha nauneHTa u
Bkntousa: EKI ¢ 12 oTBexxgaHus, npoabMKUTENHO
enekTpokapamnorpadCcko MOHUTOpPUPaHe — CTa-
umoHapHo unu ¢ Xontep EKI, nmnnaHtpupyemu
loop-event pekopaepu, TENEMOHUTOPUPaHE, enek-
TPOOM3NONOTMYHO M3cnegsaHe, CUrHanHo-ocpes-
HeHa EKI, kapoTngeH macax, exokapamorpadus,
EKI TecT c HaTOBapBaHe, TECT C NMacuUBEH HakMNoH
Ha TanoTto. Jlymb6anHata nyHKumsl, coHOrpadHOTO
n3crnegBaHe Ha KapoTWAHU apTepun, MO3buHa-
Ta aHrnorpadusa, cCkeHnpaHeto Ha rnasa u EEl
He HOCST AMarHOCTMYHa MHbopMauus 3a npuyu-
HaTa 3a CUHKOMa Mpu OTCbCTBME HAa KIMHUYHWU
CUMMNTOMM 3a HEeBPONOrMuyeH npouec. Hesporso-
rMyHa KOHCynTaums e Heo6xoamma npy naumeHTn
CbC CMMMTOMW 32 HEBPOJSIOTMYHO 3ab6onsBaHe ”
CbMHEHME 3a TpaBMaTuyHa yBpeda Ha rnaBHuA
MO3bK CreacTBme Ha nagaHeto. [lcmxmaTtpuyHa
OLEeHKa Ce Hanara npu peumMBmauMpaliy ennusopm
Ha 3aryba Ha Cb3HaHue y mMiagy nauveHTn ¢ apy-
M HecneumdnyHy onnakBaHus.

[openocoyeHuTe gaHHM ca M3BEdeHW OT Mpo-
yuBaHus B CALL n pasButiTe €BpONenckn Obp-
xaBu. [JO MOMeHTa HsfMa OdaHHM 3a 4ecToTtara
M nporHosata Ha cuHkonute B Bbnrapwus. Jlvnc-
Ba fiCHa cTparterMs u O6LONPUET anroputbMm 3a
LANoCTHa OueHKa Ha TakmBa 6onHu. Mo Hawe
MHEHVE HemasKa yacT OT Te3u MauueHTn ca He-
npaBuiIHO U HEJOCTaTbyHO AMarHOCTULMPaHu
— MOAUEHSIBaHN 1 He-HacouyBaHu 3a OueHKa OT
cneumanucT (Kapauosor UM HEBPOJOr) BbMPEKN
gokasaTencreara, Ye CbpaeyHuTe 3abonsBaHus
ca rnaeHarta npuynHa 3a CMbPT Npy NauneHTuTe
CbC CUHKOMW. Te3n naumeHT! YecTo ca OGEKT Ha

syncope includes a thorough anamnesis, physi-
cal examination and some basic laboratory pa-
rameters. Cardio-vascular system evaluation is of
paramount importance for the further diagnostic
and therapeutic work-up, as well as for progno-
sis, and includes: 12-lead ECG, continuous ECG
monitoring — in-hospital or ambulatory with Holter
ECG, implantable loop-event recorders, telemoni-
toring, electrophysiological study, signal-averaged
ECG, carotid sinus massage, echocardiography,
stress ECG test, tilt-table test. It has been proved
that liquor investigation, Doppler-sonography of
carotid arteries, cerebral angiography, brain com-
puted tomography and electroencephalography
do not contribute to the diagnostic work-up in
the absence of clinical signs of a neurological
disease. Nevertheless neurological examination
is warranted in case of a clinical suspicion of
neurological disease, as well as when traumatic
brain damage could not be ruled out. Psychiat-
ric patients’ evaluation is appropriate in cases of
multifold recurrent episodes of loss of conscious-
ness in young adults and other co-existing non-
specific complaints.

The above-mentioned data is derived from
studies conducted in USA and developed Euro-
pean countries. Data is missing however for the
frequency and prognosis of patients with synco-
pe in Bulgaria. There is no distinct strategy and
conventional algorhythm for the thorough evalua-
tion of such patients. It is the opinion of the au-
thors of this article that a significant subgroup of
these patients is inadequately and incompletely
evaluated — with their symptoms underestimated
and often not referred to a specialist’s evaluation
(cardiologist or neurologist) despite the clear-cut
evidence that cardiovascular diseases are the
main contributor to mortality in patients with syn-
cope. Therefore such patients receive inadequate
treatment which in turn could further deteriorate
their condition.

Meanwhile there is not a specialized unit in
Bulgaria with technical resource to fully evaluate
patients with syncope. Some of the main diag-
nostic methods are missing or are inadequately
exploited. On the other hand treatment of pa-
tients with syncope is often difficult, requires time
and devotion and testing of different therapeuti-
cal options, some of which involve patient edu-
cation. Some of these patients may also require
hospitalization.

Follow-up of patients with syncope in Bulgaria
is inadequate and that is so particularly for the
most commonly encountered subgroup of pa-
tients with reflex syncope. The difficult and time-
consuming treatment is often the reason for loss
of physician-patient relationship.

As was previously mentioned syncope is com-
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HEenpaBWIIHO NleYeHne, KOETO B HSIKOM Criydaun 6u
MOrNO Jopu Aa BrOWMW CUMMTOMUTE.

B cTpaHata HfIMa 06OCOGEHO OTOENeHne
nnayM nadopaTtopusi C TEXHUYECKN Bb3MOXHOCTTU
3a MbNHO OMArHOCTMYHO W3ACHABAHE Ha Taku-
Ba 60MHN. HAKOM OT OCHOBHMTE AMArHOCTUYHM
MeToOM NUMcBaT WUNM ca Ha HeadekBaTHO HUCKO
3a CbBpPEMEHHUTEe YyCnoBus HUBO. JleueHneto Ha
TakMBa naumeHTn Y4ecTo e TPyOHO, U3NCKBa Bpe-
ME 1 M3MNpOo6BaHe Ha pasnuYHN TepaneBTUYHU
Bb3MOXXHOCTU 1 NMPOObIDKUTENIHO 06y4YeHne. Yact
OT NauMeHTUTe ce Hanara ga 6baar xocnuiranu-
31paHn 1 NpocneasBsaHn B 60HMYHA cpeaa.

lMpocnenssaHeTo Ha Te3n nauneHTn B bbnra-
pus € HeagekBaTHO. ToBa BaXky OCOGEHO 3a Hau-
yecTtaTta nogarpyna Ha naumeHtn ¢ pedneKkTopHu
cuHkonu. lNopagn TPyOHOTO U BPEMEEMKOTO UM
fleyeHne, a YecTo Bpb3Kata Mexkay nauneHTa u
NeKyBalLms fekap ce ryéu.

KauecTBOTO Ha XMBOT UM ce Bnowasa. Jlunc-
Ba aJekBaTtHa 1 rnonesHa 3a naumeHTute nHoop-
Mauusi OTHOCHO €eCTeCTBOTO Ha 3abonsBaHeTo
UM, Kbe 6uxa MOrnM Ja NMoTbpCAT iekapcka mno-
MOLL, Kak 6uxa mMornuM ga m3berHar nosisata Ha
CUHKOM W T.H.

lognwHoO ce HacouBaT 3a oueHka okono 60 na-
LMEHTU CbC CUHKOM. Tasu umdpa 3HaUUTENHO ce
pasnuuaBa OT OyakBaHaTa 4yectoTa Ha nosisa Ha
CUHKOM — okoso 5 000 cryyan roamLLHO.

[1pOTOKONBT, KOUTO CE N3MNon3Ba B OTOENEHU-
€TO 3a NpoBeXxaaHe Ha TEeCT C HaK/MOH Ha TAMoTo,
€ u3uano cbobpal3eH C O6HOBeHaTa Bepcuss Ha
KoHceHcyca 3a guarHocTvka u rMoBefeHue npu
cuHkon [10] n BKOYBA: HanMyeH BEHO3EeH AOoC-
TbMN NPW BCUYKM NaUUEHTU; NnoaroTeuTenHa ¢asa B
fIerHano nonoxkeHne ot 5 min (20 min npu BEHO3-
Ha KaHonaumMs HernocpeacTBEHO MNpPean TecTa);
HakKMoH Ha TanoTo nop 60° ¢ nacmeHa dasa ot 20
min, BNPbCKBaHe Ha HUTPO-Npenapart, eKB1UBaneHT
Ha 400 pgr HUTpOrMUEepUH Cy6nmnHreanHo Ha 20-
Ta MUHyTa 1 O6LLA MPOObLIMKUTENHOCT OT 40 min;
Bb3CTaHoBUTENHA $asa OT Han-Manko 6 MUH W
KOJIKOTO € HEeOo6X0aMMO Crnopen CbCTOSHUETO Ha
naumeHTa. Enektpokapamorpadpckm 3sanuc v ns-
MepBaHe Ha apTepuanHOTO HansraHe ce nosTa-
PSAT Ha BCEKM 5 min nam Korato € HeobXxoaumMo
crnopen CbCTOSHUETO Ha MauneHTa. 3a MOMEHTa
OTOeneHNeTo He pasrnonara c anapatypa 3a aBTo-
MaTuyHo beat-to-beat namepsaHe Ha apTtepuanHo
HanaraHe. B KomnnekcHara oueHka Ha nauueHTa
BNM3a W OnpefensHe Ha apTtepuanHa purngHocT
n eHpoTenHa ¢yHKuMA. Taka onncaHusaT NpOTOKON
ce pasnuuasa OT U3MON3BaHUTE B HAKOW HEBPO-
JIOrMYHN GYHKLMOHANMHM OTAENeHus.

Bcuuko ToBa noguepraBa HeO6XxoOAMMOCTTa OT
LANOCTEH noaxo nNpu aumarHoctukara 1 nevyeHneTo
Ha NauneHTUTe CbC CUHKOI, KOUTO Aa BKIOYBa:

e Cb3gaBaHe Ha perucTbp Ha nauueHTute

mon in general population and even in benign
cases could impact significantly on the quality of
patients’ life. At the same time in Bulgaria there
is lack of adequate, complete and helpful patient
information regarding the nature of the disease,
where to seek medical advice, how to prevent
recurrences, etc.

In the Department of Noninvasive Cardio-
vascular Imaging and Functional Diagnostic in
National Cardiology Hospital, which is the sole
cardiac functional department disposing of and
regularly using tilt-table test equipment, the num-
ber of patients with syncope referred for evalu-
ation hardly reaches 70 for a year. This number
is considerably different from the predicted fre-
quency of syncope occurrence — around 5 000
cases per year.

The protocol that we use for tilt-table test-
ing completely follows the recommendations of
the update version of the Guidelines for the di-
agnosis and management of syncope [10] and
includes: venous canulation in every patient; su-
pine pre-tilt phase of 5 min (20 min in cases of
venous canulation immediately before the test);
tilt angle of 60° with a passive phase of 20 min,
sublingual nitro-compound, equivalent to 400 pgr
nitroglycerine at 20th min and overall duration
of tilting 40 min; recovery phase of at least 6
min or as necessary regarding patient’s condi-
tion. ECG recording and BP measurement are
repeated at 5-min intervals or as necessary re-
garding patient’s condition. At present we do not
dispose of equipment for automatic beat-to-beat
BP measurement. In patients’ complete evalua-
tion we include also measurement of arterial stiff-
ness indices and endothelial function. It should
be mentioned however that this protocol differs
from the practice in some of the neurological
functional departments.

What was previously mentioned emphasizes
the necessity for a thorough approach to evalu-
ation and treatment of patients with syncope,
which should include:

 Establishing a registry of patients with syn-

cope, starting with Sofia and vicinity, which
could be a guide to morbidity regarding syn-
cope in the general population, frequency
of the condition as a reason for hospitaliza-
tion or reference to an emergency unit, as
well as prognosis regarding life-expectancy;

» Complete and adequate diagnostic work-up
of patients;

Establishing a consensus for a diagnostic
algorhythm between cardiologists and neu-
rologists;

Treatment of patients with syncope regard-
ing etiology;

» Follow-up of patients;
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CbC CUHKOM, KOWTO [fda page npeacrasa
3a yecToTata Ha CuHKonuTe B obwara no-
nynaumsi, yectotata UM KaTto npuynHa 3a
XocnuTanu3auus 1 noceweHne B CnewHnTe
LEHTPOBE, MporHo3ara MO OTHOLWEHWEe Ha
NpPexXnBseMOoCTTa;

» OcbluecTBABaHe Ha CbBpeEMEHHa afekBart-
Ha 1 MbiHA AMarHoCTMKa Ha MauneHTuTe;

» Cb3naBaHe Ha KOHCEHCYC 3a OMarHOCTUYeEH

anropuUTbM MEXdy Kapovono3u 1 HEBPOMO3Y;

« [lpoBe)xgaHe M npocnegsBaHe Ha Tepanu-

ATa MNPV MauueHTUTe CbC CUHKOMN CHOopen
eTNoNoruaTa;

« [lpocnepsBaHe Ha pesynratute OT feYeHu-

€TO Ha MauMeHTUTE;

« [lpegocTtaBsaHe Ha MHPoOpmauus Ha GONHU-

T€ OTHOCHO MPUYMHUTE, MporHosara u Te-
panusTa um.

3a uenta e HeobxooMmMoO fa ce 06ocobu na-
6opartopus (KbM CTaumoHap 3a xocnutanusaums)
3a OMarHoCTMYHO YTOYHABAHE Ha MaumMeHTn CbC
CUHKOM, KbAETO nauueHtTutTe ga moraTt ga 6baar
LaTEeNHO OLEHEHN OT Kapamuonao3n u HEBPOMO3W,
cneuvanna3nmpaHn B JuarHoctukara u fedveHue-
TO Ha cuHkona. NMogo6HO AMAarHOCTUYHO 3BEHO
cnegea ga pasnonara ¢ xontep EKI anapatm ¢
Bb3MOXXHOCTU 32 aBTOMATWYEH aHanM3 Ha KbCHU
noTeHunanu, BapuabunmMTeT Ha CbpAeyHarta yec-
ToTa u QT aHanua, exokapanorpad, Benoeprove-
Tbp, 06OpyOBaHe 3a MpoBexdaHe Ha TecT C Ha-
KMOH Ha TAA0TO (aBTOMaTMyHa maca u anapary-
pa 3a beat-to-beat nsamepsaHe Ha AH, cbpoevuHa
yecToTa M peguua XemoauMHaMWyHW napameTpu
no BPEME Ha TecTa), CUCTEMU 3a TENEMOHUTOPK-
paHe, umnnaHTupyemu loop pekopaepu. Xena-
TEIHO € CEKTOPbT Aa paboTn B CbTPYOHUYECTBO
C nabopartopus 3a enektpodu3noaorMyHoO un3-
crnepBaHe Ha CbpLEeTo.

O6LuecTBEHOCTTa, O6LO-NPaKTKyBaLmTe ne-
Kapu u nekapuTe, paboTelm B CMEewHUTe LEH-
TpOBe, crnefga foa 6baar 3ano3Hatu CbC CbLUECT-
BYBaHETO 1 eCTECTBOTO Ha paboTarta Ha nNogo6eH
cektop(n), 3a Oa MOXE Ada Ce OCbLIECTBU MO-
LSANOCTHO O6XBallaHe M HaBPEMEHHO Haco4yBaHe
Ha NauMEeHTUTE CbC CUHKOM.

lMopo6Ha opraHM3aums Ha pa6ortara 6u gana
Bb3MO)XHOCT 3a Mopo6psiBaHe Ha pesynratute B
OVarHocTVKarta 1 CBOEBpPEMEHHATa 1 afekBaTHa Te-
panus Npv NMauneHTUTe CbC CUHKOM, YCTaHOBSBaHe
Ha MporHo3arta Mo OTHOLIEHUE Ha >KMBOTA K Yec-
ToTata Ha peunanBuiTE MPY MauMEHTN CbC CUHKOM
C pasnuMuHa eTnonorisi, OBbyYeHe Ha nauyeHTuTe
3a eCcTeCcTBOTO Ha 3a60fABaHETO UM M HaUMHUTE
3a npepoTBpaTsBaHe Ha CUMHKOMWTE B CryyanTe Ha
pedneKTopHM CUHKOMU, NOOO06psBaHe Ha Bpb3karta
MEeXOy MauveHT 1 fIeKyBall, Jiekap U ObArOCPOYHO
npocnensBaHe Ha NaunMeHTUTe, KakTo 1 OCbLLECTBS-
BaHe Ha M3cnefgoBaresicka paboTta B Ta3u 065acT.

 Providing information to patients with re-

spect to etiology, prognosis and therapy.

To accomplish this it will be necessary to
develop a unit for diagnostic work-up of pa-
tients with syncope where they could be thor-
oughly evaluated by cardiologists and neurolo-
gists, specialized in diagnostic and treatment
of syncope. Such a diagnostic unit should dis-
pose of Holter ECG monitors, equipped with
automatic analysis of late potentials, heart
rate variability and QT interval analysis, echo-
cardiography system, stress ECG test equip-
ment, tilt-table (preferably automatic table with
beat-to-beat measurement of BP, heart rate and
other hemodynamic parameters during the test)
systems for telemonitoring, implantable loop-re-
corders. It is advisable for such a unit to work
in close collaboration with electrophysiological
laboratory.

Community and mostly general practitioners
and emergency care physicians should be aware
of the existence and nature of practice in such
a unit(s) in order to encompass more thoroughly
and timely the patients with syncope.

With this kind of organization it could be an-
ticipated to improve results in diagnostic and
timely and adequate treatment of patients with
syncope, determine prognosis regarding life-ex-
pectancy and frequency of recurrence with re-
spect to different etiology, patient education on
the aspects of nature of disease and how to
prevent recurrences, establishing a close con-
nection between patient and physician, long-term
follow-up of these patients as well as research
possibilities.
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This overview summarizes the main lines of contemporary neurorehabilitation
included in the World Federation of Neurology for prolonged post-graduate training in
2011. They refer to the role of cognitive and behavioral disturbances in the recovery
process, treatment of dysphagia and speech impairment, use of orthoses and assis-
tive devices, management of medical complications and new therapeutic approaches
to stimulate repair processes.

Mpe3 nocnegHuTe 15 rOAMHM KnacuyeckoTo
cxBallaHe, 4e LUeHTpanHata HepBHa cuctema
(LHC) He ce pereHepupa cnep yBpepa, npe-
Thpna esonoumss. MHOro6ponHn wn3cneaBaHus
nokaseaTt, Ye Makap W JUMUTUMPaHa, Bb3MOX-
HOCTTa Ha YOBELIKUS MO3bK [a Ce peopraHnsu-
pa npogb/mkasa npe3 uenus My >XUBOT, KOETO
ce acouumpa C MO3b4Ha MNNACTUYHOCT Ha [ABe
dYHKUMOHANHN  HMBA: CEH30pPOMOTOpHA Kopa
(kopoBa MNACTUYHOCT) M HEBPOHanHa Mpexa
(HeBpoHanHa nnacTMyHOCT). MeankameHTO3HU
N HeMeOMKaMeHTO3HM Bb3OEUCTBUS mogenupat
MO3byHaTa naacTUYHOCT K nogrnomarar npoueca
Ha CTPyKTypHa M OyHKLMOHanHa MO3byHa pe-
opraHusdauusi, KoOeTo onpepens Bb3MOXHOCTTa
3a HernpekbcHaTo ¢GYHKUMOHANHO Bb3CTaHOBS-
BaHe cneg mMo3byHa yBpepa [32]. lNMoTeHuuwanst
3a Bb3CTaHOBsIBAHe HapacTBa MNpW CbyeTaBaHe
Ha [OBuratenHo pe-obydveHue, papmakoTepanus,
CTUMyNMpaLLM TEXHVKM U KneTbuHa Tepanus [20].
Hactbnunute npomeHn B MO3buyHaTa akTUBHOCT
Morat ga ce o6ektmBupaTr C nopgxogawmy yHk-
LUMOHaNHN HeBpOM306pasaBalLn 1 enekTpodunsn-
onornyHn metoam [13].

CbBpemeHHaTa HeBpopexaounutauusi e WH-

The traditional concept that the central nervous
system (CNS) does not regenerate after injury
evolved over the last 15 years. Numerous surveys
reveal that even limited, the ability of the human
brain to reorganize itself continues throughout life
which is associated with brain plasticity on two
functional levels: sensorimotor cortex (cortex plas-
ticity) and neural network (neural plasticity). Drug
and non-drug effects of treatment model the brain
plasticity and facilitate the process of structural
and functional brain reorganization which deter-
mines the ability of continuous functional recov-
ery following brain injury [32]. The recovery poten-
tial increases when combining motor retraining,
pharmacotherapy, stimulating techniques and cell
therapy [20]. The changes in brain activity can be
objectified by appropriate functional neuroimaging
and electrophysiological methods [13].

Contemporary neurorehabilitation is individua-
lized and complied with the morphological and
functional neurological deficit and impairment
of cognitive functions of the specific patient. It
combines physical exercises, replacement tech-
niques and aids organized by a coordinated and
well trained interdisciplinary team of experts [23].
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OvBMayanuampaHa u cbobpaseHa C¢ Mopdono-
MMyHns N GyHKUMOHaNeH HesponoruyeH peodu-
UAT N HapyweHusTa B KOTHUTUBHUTE (YHKLMUN
Ha KOHKPETHUsi 60mneH. T cbyeTaBa GU3NYECKN
yrpaXkKHeHns, 3amecTBally TEXHUKA M MOMOLLHM
CpeacTea, NPOBEXAaHuW OT KOOPAMHWPaH n [o-
6pe 0b6yyeH VHTEPAMCUMUMIIMHAPEH €KWMn OT cne-
umnanuctm [23].

Hactosawusatr 0630p o0606waBa OCHOBHUTE
HacoKM Ha pas3BuWTUE Ha HeBpopexaébunuTaums-
Ta, KOUTO ca BKIOYeHU B nporpamara Ha Cse-
ToBHaTa ¢epepauuns Mo HEBPONOrus 3a NpPopbi-
YKUTEMHO CNegaunioMHO o6yyeHme npes 2011 r.
Te ce oTHacAT QO ponata Ha KOTHUTUBHUTE U
noBedeHYecKnTe HapyLlleHus B rnpoueca Ha Bb3-
CTaHOBfIBaHe, NEYEHMETO Ha FOBOPHUTE YBPEX-
JaHua 1 gucdarusata, N3non3BaHeTo Ha opTesu
1 MOMOLLHM NPUCNOCOBEHNS, YNPaBleHNeTo Ha
MEONLMHCKUTE YCOXHEHUS M HOBUTE Tepanes-
TUYHWM NOOXOAM 3a CTUMYNMpaHe Ha Bb3CTaHOBU-
TEeNHWTE npouecwm.

KorHnTnBHM N noBegeHYecKn HapyLieHus
B HeBpopexabuuTaumnsaTa

KorHutmeHuTe yBpeXaaHusi, noBedeHYecKnTe
N eMOLMOHANHNTE MPOMEHW, Bb3HUKHANM MPSKO
WM BCNEeOCcTBME OT HapaHsBaHeTo, Morar ga 3a-
TPYOHAT pexabunuraumsata U MO3bYHOTO Bb3CTa-
HoBsiBaHe [9]. HapyweHnata B KOHUeHTpauusaTa
Ha BHUMaHMETO, MameTTa K noseaTta Ha genpe-
Cus OorpaHyyaBa He3aBNCUMOCTTA Ha naumeHTa
N oKasBaT HebnaronpusiTHO Bb3OENCTBME BbpXY
pexaunutaumsaTa My, ako He ca AauarHoctuumpa-
HM 1 nekyBaHu npasunHO [31]. 3a neuyeHne Ha
jenpecusta ce npunarat CenekTuBHU MHXUBUTO-
PV Ha CEPOTOHUHA, MUPTa3anuH 1 TETPaLMKIINYHN
aHTMOEnpecaHTn B KOMGMHaUMs C ncuxorepanus
[19]. B cnyvauTte ¢ YenHn CMHAPOMU Ce U3nonssar
6eTa-6r1o0kepu, 4ONaMMHOBY aroHWCTX, HOBU aTtu-
MAYHN aHTUACUXOTULM N PasNyHN CTUMYNMpPaLLm
TexHukn [12]. Tpu peua n mnagexu ¢ andysHM
MO3bUHM TPaBMW, MOBULIEH PUCK OT MCUXUYHU
YCINOXKHEHVS 1 3a6aBEHO KOFHUTUBHO pas3BUTUE,
MEeOVKaMEHTO3HOTO JleYeHne ce nognomara ot
apanTpaHn o6pasoBaTtenHu nporpamu.

PeueBuTte HapyweHus n gucdarna

[oBOpHWTE yBpEXXOAHNS, CbUYETaHN C KOTHUTK-
BeH oeduunT, 3aTpyaHsaBaT 3HAUUTETHO KOMYHK-
Kauusita Ha naumeHTuTe, a AUarHOCTULMpPaHEeTo
Ha adasuaTa MoHsSKora € HEBb3MOXHO Mpu Ha-
nmune Ha 3puteneH gedekT, anpakcusa n arHo3us
[28]. BaegHo ¢ pucdaruaTa, NOCOYEHNTE KOPOBU
HapyLleHns ca YecTu CUMMTOMU MPU MO3bYUHU
yBPEXOaHus OT MHCYNT, TPaBM1 1 Opyrn eTmoso-
rMYHN dakTopu.

This summary covers the main directions of
contemporary Neurorehabilitation included in the
World Federation of Neurology Program of contin-
uous postgraduate education in 2011. They refer
to the role of cognitive and behavioral disorders
in the process of recovery, treatment of speech
impairments and dysphagia, use of ortheses and
aids in Neurorehabilitation, management of medi-
cal complications and new therapeutic approach-
es for stimulation of rehabilitation processes.

Cognitive and behavioral disorders
in Neurorehabilitation

Cognitive disorders, behavioral and emotional
changes arising directly or as a result of injury
may hamper rehabilitation and brain recovery [9].
Impairments of concentration of attention and
memory and occurrence of depression limit pa-
tient’s independence and have an adverse ef-
fect on his rehabilitation if not diagnosed and
treated properly [31]. Selective inhibitors of sero-
tonin, mirtazapine and tetracyclic antidepressants
are used to treat depression in combination with
psychotherapy [19]. In cases of frontal lobe syn-
dromes beta blockers, dopamine agonists, more
recent atypical antipsychotics and stimulating
techniques are used [12]. In children and young
people with diffuse brain injuries and increased
risk of psychiatric complications and slow cogni-
tive development, drug treatment is supported by
adapted educational programs.

Treatment of speech disorders
and dysphagia

Speech disorders combined with cognitive
deficit hamper considerably patients’ communi-
cation. Diagnosing aphasia is sometimes impos-
sible when there is a slight defect, apraxia and
agnosia [28]. Dysphagia and cortical impairments
are frequent symptoms in brain injuries caused
by stroke, traumas and other etiological factors.

Treatment of these disorders can be divided
into restorative, compensatory and supportive.
Restorative language treatment aims to directly
improve speech and language skills. Compen-
satory language treatment focuses on supple-
menting preserved language skills. Supportive
language treatment uses a multimodal approach
that emphasizes the role of the listener or conver-
sation partner. Improvement of tangential speech
(focusing on the topic of conversation) and effec-
tive speaking skills (use of speech following its
rules) is aimed by applying traditional and new
approaches to treat aphasia, cognitive-linguistic
impairments, dysarthria, apraxia and dysphagia.
The patient must learn to control his own speech
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[Mooxooute 3a fneyeHne Ha Te3n YCNOXKHe-
HUS ce pas3gensT Ha Bb3CTAHOBUTENHN, KOMIMEH-
caTtopHu 1 nogabpXkawum. BbacmaHoBumeaHOmMo
AE4YEeHUe Ha TOBOPHWTE HapylleHus Lenu nopo-
6psiBaHe Ha NMPOU3HOLLIEHNETO 1N €3UKOBUTE yMe-
HUSI, KOMNEHCamopHOMO UM Ae4YeHue ce GOoKycu-
pa BbpXy AOMbJIBAHE Ha 3ana3eHuTe e3UKOBU
YMEHUs, a NoggbpXauwiomo Ae4YeHue — U3Nnon3ea
MynTUMOJAaneH nogxon, KOWTO Habnsara Bbpxy
ponsta Ha cnywaTtens uiu napTHbopa B pasro-
Bopa. Llenn ce nopo6psiBaHe Ha TaHreHumanHa-
Ta pey (pokycmpaHe Bbpxy TemaTa Ha pasroBop)
n ePpeKTBHUTE FOBOPHU yMEHUs (MpaBWEH ro-
BOp) 4Ype3 npunaraHe Ha TPaauuMOHHU U HOBU
nogxoon 3a nevyeHue Ha adasusATa, KOTHUTMB-
HO-NIMHTBUCTUYHNUTE YBPEXOAHNS, ON3apTpusTa,
anpakcuata n gucdarvara. NaumeHTbT Tps6Ba
Ja Ce Hayuum fa KOHTpoJauMpa cobCcTBeHarta cu
peu 3a pga ynecHu edekTMBHaTa KOMYHMKauUs
[21, 25].

CneuvanucTbT nognomara 60nHUS B OTrOBO-
pa Ha Bbnpoca: "KakBo MOXe fa BM MOMOrHe,
3a [ga ce rapaHtupa, ye AedbuumTbT Wwe npeun
Bb3MOXXHO Han-Manko Ha ToBa, KOETO uckare ga
HanpaBute?" [35]. YuacTneTo Ha 605HMS, NoaKpe-
nara v rpuwxute 3a Hero, ca HepasgesHa vacT oT
nnaHa 3a neuyeHue. lNpunarat ce HOBU TEXHOMO-
rMm 3a HacbpyaBaHe Ha NoaobpXKalmTe OEeNHOC-
TV 1 HaMansBaHe Ha couuanHata nsonaumsa cneg
MO3byHa yBpena [14].

3a neuyeHme Ha anpakcusTa TepaneBTbT pa-
60T 3a nopobpsiBAHE Ha BONEBMS KOHTPON Ha
naumeHTa M Heroearta apTuKynauus npu Bb3Mpo-
n3BexxgaHe Ha 3Byum 1 gymu. [pn HEBb3MOXXHOCT
3a roBop, TepanesTbT ObyyaBa 60/HMS Ja Non3Ba
)KECTOBE 3a KOMYHVKaLUs 1 3a40BOMsSIBAHE Ha He-
rosute Hyxaou. lNogobpXkawmre TEXHUKN npu 60-
JIHW C OM3apTpus U anpakcus BKIOYBaT MpPOMs-
Ha Ha okonHaTa cpepa (MoOXOoQsWwO OCBETIEHUE,
orpaHnyaBaHe Ha OTBMUYAHETO Ha BHUMAaHUETO U
Op.) 1 NoagbpykaHe Ha BM3yasieH 1 CIIOBECEH KOH-
TakT Mexay nauueHTa u TepanesTta [24].

Mpn oucdarus (okamBaHe M pasnueBaHe Npwu
XpaHeHe, Manku xanku, 3agbp)XaHe Ha xpaHata
B ycTaTa, KawnsHe wiv 3apaBsHe, TPYAHO nper-
STblLlaHE) Ce MpoBeXaa eHOO0CKOMCKa oueHka Ha
dapuHkca n napuHkca u ¢GrnypocKonus, KOUTO
paeat mHbopmaumsa 3a pucka OT acnvpauus u
Hy>xgaTta OT MPOMsHa B KOHCUCTEHUMATa Ha Xpa-
HaTa 1 nos3aTa Ha naumeHTa, 3a ga ce NoJo6pu
dyHKUMATA Ha rbaTaHeTo. Bb3cTaHoBuTenHarta
Tepanus Npy gucdarvsa BKNOUBa yNpaXkHEHNS 3a
MbATATENHUTE MYCKYNM, & KOMMEHCATOPHUTE Tex-
HUKN MPOMEHSAT MOBEOEHUETO Ha MaumeHTa no
BpeEMe Ha xpaHeHe. M3nonssa ce T. Hap. ,CBO-
600€eH BOOEH MPOTOKON” — KOHCYMUPaHe Ha Bopa
3a HamansBaHe Ha gexugparaumata U nopobps-
BaHe Ha KayecTBOTO Ha »XMBOT [34].

to facilitate effective communication [21, 25].

The clinician assists the patient in answer-
ing the question, "What can you actively do to
ensure that your deficits interfere as little as pos-
sible with what you want to do?" [35]. Involve-
ment, support and carry over provided by the
individual's support system are integral parts of
the treatment plan. New technology is available
to promote supportive activities and reduce isola-
tion following brain injury [14].

When treating apraxia, the therapist works to
improve the patient's volitional control of articula-
tion to produce sounds and words. If a patient
cannot speak, it is often helpful to teach him
to use gestures for communication and satisfac-
tion of basic needs. Supportive treatment tech-
niques for patients with dysarthria and apraxia
include modifying the environment (e.g. ensuring
adequate lighting, limiting distractions), being an
active listener and maintaining eye contact [24].

In dysphagia (dropping food on clothes and
spilling food while eating, small bites, keeping
food in the mouth, coughing and choking, swal-
lowing difficulty) an endoscopic evaluation on the
pharynx and larynx structures and fluoroscopy are
performed. They will give information about the
risk of aspiration and the need of changing food
consistency and patient’'s pose to improve the
function of swallowing. Compensatory techniques
that alter patients’ behavior while eating are often
taught to individuals with dysphagia. The “Free
Water Protocol” allows patients to consume water
under certain guidelines. The goals are to reduce
dehydration, improve compliance with diet recom-
mendations and enhance quality of life [34].

Ortheses and adaptive equipment
in Neurorehabilitation

Over the last decade a lot of new methods
have been used to achieve a better function
in affected limb - classical and new dynamic
ortheses with electric stimulation, spring and ro-
botic mechanisms, visual stimulation, etc. (fig. 1)
[29]. Modifications of constraint-induced move-
ment therapy are becoming standards of care
for brain injury patients after the "plateau" phase
(fig. 2) [15]. For the purposes of aesthetics and
easy movement, however, a light material is used
which makes the product more expensive and
hardly affordable for common use [39].

The adaptive equipment at patient’s home is
an integral part of contemporary Neurorehabili-
tation. The appropriate orthopedic and adaptive
equipment combined with suitable drug therapy
improves the balance, decreases patient’s spas-
ticity and energy expenditure. Untreated spastic-
ity hampers ortheses and adaptive equipment,
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OpTe3n n Nnpnucnoco6sieHns B
HeBpopexabunuTaunaTa

3a nocturHe Ha no-goépa dyHKuMA B 3acer-
HaTMs KpamHWK npe3 MOCNegHOTO AecetuneTune
ce npwunarart Knacuyeckn u HOBM OpPTE3n, BKIIOU-
Baly efieKTpuyeckKa CTUMynauusi, NPOXXUHHU 1
pO6OTU3NPAHN MEXaHU3MU, BU3yanHa CTuMyna-
uns n gp. (pur. 1) [29]. TepanusTa ype3 mobunu-
3UpaHe Ha 3acerHaTns ropeH KpamHuk ce Hasno-
XXM KaTo cTaHOapT cnef octpa Mo3buHa yBpena
(dwr. 2) [15]. 3a ecTETUYHOCT K NekoTa Ha ABU-
)KEHUSITA Ce Mon3Ba ONEKOTEH martepumars, KOeTo
OCKbMsiBa NPOAyKTa v ro Npasu TPYAHO OOCTbIMEH
3a WMPOKO npunoxkeHue [39].

HepaspenHa yact OT CbBpeMeHHaTa HeBPO-
pexabunutaumsaTta e aganTBHOTO O6OpyaABaHe
B OOMa Ha 60nHusA. Hain-nogxopswoTo opTo-
NeaMyHo 1 agjanTMBHO O6OpyABaHe, CbyeTaHo
C MOAXopsia MeaukameHTO3Ha Tepanus, Mo-
pobpsia  6anaHca, HamansBa CnacTUYHOCTTa
N eHepropasxoga Ha 60fHUS — HenekyBaHaTa
CNacTUYHOCT Mpeyn Ha opTe3nTe U aganTUBHO-
TO 060opydBaHe, a aHTUCMNAaCTUYHWUTE feKapcTBa
onTMMMU3MpaT TAXHOTO npunoxeHue. 3nonsesar
ce poboTM3NpaHW EK30CKEeNeTHU opTe3u, noga-
XOOAWM MpY NauMeHTUTe C [ONHa napannerns
B MHBaNMgHa KOMUYKa, ENIEKTPUYECKUN KONMUYKN,
cKyTepu 1 gp. [44].

VnpaBnel-une Ha MeguUNHCKNTEe YCITOXKHeHNA

ColecTByBar ctpaTterum 3a ynpasfeHne Ha
CbMbTCTBALLMTE 3abonsiBaHWa 1 U3BArBaHe Ha
YCINOXHEHMSATA, KOUTO 3aTpygoHsBaT HeBpopexa-
eunutaumaTa. TaknBa 3a6onsaBaHus ca:. apTepu-
anHa XunepToHUs, AUCITMNUAEMIUS, 3axapeH aona-
6eT, nCXxeMnyHa 60/1eCT Ha CbPLETO U MosiBa Ha
CTpaHnyHN edekT OT MEOUKaAMEHTO3HOTO feye-
HMe KaTo OpTOCTaTMYHa XUMOTOHMUS, CUHKOM Uan
NMPECKHKOM, CbpAeYHa aputMus, OUCPYHKUUS Ha
yepBarta 1 MUKOYHUS MEXYp, MbpuoBe, ancodarus,
acnMpauMoHHa MHEBMOHUS, O06GE3BOOHSIBAHE W
HegoxpaHBaHe, BEHO3EH TPOMGEMGONM3bM, Ma-
paHua n cekcyanHa gucoyHkums [8].

PbKOBOAMTENAT Ha pexabunmUTaumMoOHHUS eKnm
€ rapaHT 3a NpaBWIHOTO peLleHne Ha Npoénemu-
Te Ha 6onHusA. ToBa ce noctura upes exegHeBHa
OLEHKa Ha 3acTomHata CbpaeyHa HepocTaTbu-
HOCT, MpocCneasBaHe Ha OCHOBHUTE Mokasarenu
3a MeTabonuTHa AUCHYHKUUS, peHTreHorpadus
Ha rpbaeH kow, EKI n gp. [6]. YecTa e opTtocTa-
TUYHaTa XUMNOTOHWSA Creq MPUEM Ha aHTuxunep-
TEH3UBHM fIEKapCTBa 1 OexvapaTnpaHe, Koato e
TeXXKa Npy NauMeHTn C LepBUKANHO HapaHsBaHe
Ha rpbbHayYHNs cTbnb6. JleueHneTo BKIOUYBaA Bep-
TKanM3M3aumsa Ha naumeHta B cegHano noso-
)KEHME, Crnep KOEeTO Ce Ha3HavyaBaT XMMOTOHUYHM

Qua. 1. Opmesu 3a 20peH KpaliHUK.
Fig. 1. Hand ortheses.

while antispastic drugs optimize their use. Ro-
botic exoskeletons are suitable for patients with
paraplegia of lower limbs in a wheelchair, electric
wheelchairs, scooters, etc. [44].

Management of medical complications

There are management strategies for comor-
bidities and avoidance of complications that ham-
per neurorehabilitation. Such conditions are: high
blood pressure, dyslipidemia, diabetes, ischemic
heart disease, drug treatment side-effects (ortho-
static hypotonia), syncope, heart arrhythmia, dys-
function of intestines and bladder, convulsions,
dysphagia, aspiration pneumonia, dehydration
and malnutrition; venous thromboembolism, falls
and sexual dysfunction [8].

The rehabilitation team manager is a guar-
antor for the right solution of patient’'s problems
— daily evaluation of congestive heart failure, ob-
servation of main metabolic parameters, thorax
radiography, ECG, etc [6]. Orthostatic hypotonia is
a frequent complication of antihypertensive drug
and dehydration therapy and could be serious in
patients with cervical spine injury. Treatment in-
volves verticalization of the patient in a sitting posi-
tion followed by administration of hypotonic drugs.

Gua. 2. TexHuka ¢ MOBUAU3ALUS HA NAPEMUYHUS KPALUHUK.
Fig. 2. Constraint induced movement therapy.
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MeankameHTu. Cneam ce 3a nosisata Ha CUHKOMM
WAV MPECUHKOMHN UHUMAEHTUN, CbpaeyHa aputMus
UM ncxemus, 6enogpobHa emoeonns, npunagbLm.
M3non3eat ce megukameTn 3a NOCTUraHe Ha or-
TMMasIHO CpedHO apTepuanHo HansraHe, o6eane-
yaBallo agekBatHa MO3byHa nepoysusa [41].

[MpeBaHTUBHNTE MEPKU CpeLly AeKyouTanHu
paHu BKAOYBAT M36AarBaHe Ha MPOObIHKUTENHO
06e3aBMKBaHe, eXXegHeBHa NMpPoBeEpKa 1 NOACY-
llaBaHe Ha Ko)ata C OCOGEHO BHMMaHWE KbM
cefjanuvuiHata obnacT, onawHaTa KoCcT 1 netuTe.
CBoeBpemeHHaTa OueHKa 1 NIeYEeHUEeTo Ha auc-
darnata npegoTeBpaTaBa MnosiBa Ha MHEBMOHMS,
06e3BOAHABaHE N HepoxpaHeaHe. [podunaktu-
KaTa C HeppaKkuMOHMpaH XenapuH Hamanssa C
0OKoflo 80% uecToTaTa Ha OblGOKUTE BEHO3HU
Tpom603u [36]. CekcyanHata OUCHYHKLNS MOXE
Oa ce MoBfvse ypes feyeHne 3a genpecusTa u
KOHCynTaumm cbC cekconor n ncuxonor [38]. Ot
3HaueHne e oueHkKaTa Ha pucka OT nagjaHus u
N3MNON3BaHETO Ha cTpaTerun 3a npegoTBpaTsaBa-
HeTo um [11].

HoBun TepaneBTN4YHN nogxoan
3a cTuMynunpaHe Ha Bb3CTaHOBABaHETO

TexHONOrMYHMAT Hanpeobk B mMepguumHaTa u
HeBpoOpexabunMTaumaTa no3BosisiBa BbBeXAaHe-
TO Ha HOBW MOOXOOM 3a CTUMyNUPaHe Ha npoLe-
CUTe Ha pereHepauunsi, MO3byHa MNACTUYHOCT "
peopraHu3aumsa. B octpusi nepuop Ha mMo3buHa
yBpena npunaraHeTo Ha Xunotepmus NOao6psiBsa
KNMUHNYHUS n3xop. Bb3cTaHoBsBaHeTo cnen uvH-
CynT ce nopobpsiBa OT NPUIOKEHNE Ha ambeTa-
MWUHU, KOMBMHUPAHO C TepaneBTu4Ha nporpama,
JOonaMyHepruum 1 aueTUXONMHECTEPA3HN UHXU-
6UTOPK 3a NOOo6psIBaHE HA BHMMaHNETO. beH3o-
ONA3enMHUTE U aHTUMNCUXOTUYHUTE MeONKaMEHTU
3a6aBSAT Bb3CTAHOBSBAHETO, Mopagn KOeTo ce
n3GsAreart cnep TpaBMmartuyHa uamM CbaoBa MO3bu-
Ha yBpena. CbBpemMeHHHUTE HEeBpPOM306passiBa-
WM TEXHOAOorMM MO3BOMSABAT MOHMTOPUPAHE Ha
HeBPOOU3NONOrMUYHUTE NPOMEHN, Pas3LnpsaBanKkm
no3HaHusTa 3a dakTopute, NOBAUSBALLU MpOoLe-
CuUTe Ha Bb3CTaHoOBsBaHe [4].

JokasaHO e, ue HamaneHata akTuBauus Ha
uncunarepanHata xemmcdepa nopoépssa opura-
TenHata GyHKUMA Mpuv 3gpasy nvua v nauneHTu
C TpaBmaTMyHa WM CbOoBa MO3byHA yBpena.
CbyeTaHOTO MPUIIOXKEHME Ha TpaHCKpaHuanHa
MarHUTHa CTUMynauus nopoépsBa KopTuKanHa-
Ta aKTMBauus 1 gonbnea Tepanuata [27]. Po6o-
TM3npaHaTa TPEHMPOBKa MOXXE [a MOAnOMOrHe
NPUIOXKEHNETO Ha PENETUTUBHM  OBUraTesHu
3ajaun, a TPEeHMpOBKa Ha Tpeomun C 4acTuu-
HO OTGPEMEHSIBaHE Ha TEXXECTTa Ha TAN0TO BOAM
0O noJo6psiBaHe Ha MOXOAKaTa Mpu nauneHTn C
TpaBmaTMyHa MO3byHa yBpena, UHCYNT U HeMbil-

Occurrence of any syncope incidents, heart ar-
rhythmia or ischemia, pulmonary embolism and
faints are kept under observation.Antihypertensive
medications for optimal mean arterial pressure
and adequate brain perfusion are used [41].

Preventive measures against decubitus ulcers
are: avoidance of continuous immobilization, dai-
ly inspection and drying of the skin with a spe-
cial attention to the buttocks, coccyx and heels.
Timely evaluation and treatment of dysphagia
prevents pneumonia, dehydration and malnutri-
tion. In patients with ischemic stroke, prophylaxis
with unfractionated heparin has shown almost
80% reduction of deep venous thrombosis inci-
dence [36]. Sexual dysfunction may be affected
by treatment of depression and sexual counsel-
ing [38]. It is important to evaluate the risk of falls
and to create prevention strategies [11].

Emerging therapies in Neurorehabilitation

The technological progress in Medicine and
Neurorehabilitation allows introduction of new
approaches for stimulation of the processes of
regeneration, brain plasticity and reorganization.
Applying hypothermia in acute period of brain
injury enhances the clinical outcome. Amphet-
amine may improve recovery after stroke when

Gua. 3. TpeHupoBka Ha MPegMuUA ¢ YacmuyHO
omb6pemeHsBaHe Ha mexecmma Ha msAomo.
Fig. 3. Treadmill training with body weight support.
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HO MpeKbCBaHe Ha rpbbHauyeH MO3bK (dur. 3).
LleneHacouyeHOTO Bb3AENCTBME BbpPXy aepobeH
kanauuteT ctumynupa nnactuyHoctta Ha UHC, a
dyHKUMOHanNHaTa enekTpocTuMynauus nopo6ps-
Ba comaroceH3opukaTa. ObnrotpaeH edekt ce
noctura ypes MpOoOb/MKMTENHA U LefieHaco4yeHa
HeBpopexabunutaums [17].

ColecTByBar HaKou cneumuyHn OCOBEHO-
CTV Ha pexabunuTaunoOHHUTE TEXHWUKN B 3aBUCK-
MOCT OT BuAa W nokanu3aumsata Ha yBpepata .

Mo3buHm nHecyntu. LleneHacoueHata HeBpoO-
pexabunuTaums € OT pellaBallo 3HauyeHne 3a
$n3nyeckoTo, PpyHKLMOHANHOTO M ncuxocouman-
HOTO Bb3CTAHOBSIBAHE M KAYECTBOTO Ha >XMBOT
cnepn vHeynt [30, 42]. Cneundununnte gednumTtn
(MOTOPHM, CEH30PHM 1 FTOBOPHN) Ce€ Bb3CTaHOBS-
BaT OO rofisMa cTeneH OT TPETUS OO LWEeCTUs me-
ceu cnepn nHumpeHTa. Pesyntatnte ca Han-go6pu,
aK0O HeBpopexabunuTauusaTa 3arnoyvyHe B MbpBuUTe
24 vaca ot uHcynTa [40], KaTo cTeneHTa Ha Bb3-
CTaHOBSIHE KOpenupa C NoBuWEeHa NHTEH3UBHOCT
Ha HaTtoBapBaHeTo [2]. ExxegHeBHUTE pexaéunu-
TAUMOHHM MNpouUedypy umart no-gobbp ePpekT B
CpaBHEHME CbC CblMs 6pon Mpouenypu, npose-
OEeHN 3a No-gb/br nepuod ot Bpeme [45]. C He-
Bpou3obpasasaly 1 HEBPOGU3NOAOTMYHN METO-
an (GyHKUMOHANHEH SAOPEHOMArHUTEH PEe30HaHC
N TpaHCKpaHmanHata mMarHuTHa CTumynaums) ce
yCTaHOBSIBAT MPOMEHN B KOpPTMKanHata MOTOpHa
30Ha B OTroBOp Ha Gpu3nyeckun ynpaxdeHus. llo-
HOBWTE KOHLENUMM npegnarar MHTEH3MBHa Tepa-
nus C OBuUratesnHyW 3agauyun, CBbp3aHyu C noBeye
dyHKUMOHanNHN ymeHns. Kato nporHocTuyeH 6e-
ner ce npuema cTeneHTa Ha yBpeda Ha KopTu-
KocnuHanHua nbT [5]. Misnona3esar ce pasnnyHu
MOMOLLHM CPEeACTBa — NPOXOQUIKN, OpTeE3n 1 Ap.

JlekapckusAT ekun, oTroBapsil, 3a CbCTOsSHME-
TO Ha NauMeHTUTEe MO Bpeme Ha pexaéunuTauu-
ATa, Cneam 3a noseara Ha MOTEeHUManHu YCIoxX-
HEeHVs 1 pellasa Npo6nemu, KOUTO Morar ga 3a-
ObpKaTt npoueca Ha Bb3CTaHOBsIBaHe (amcdarus,
WHKOHTMHEHUMS, 60/KN B PamoTO, CNacTUYHOCT,
nagaHus u crneguHcyntHa pgenpecus). BakHa
pons nmat 6nmn3KNTe Ha naumeHTa, KouTo ce OBy-
yaBart fa acucTmpar u nognomaraT eXXefHeBHUTe
OENHOCTN Ha mnaumeHTa. I360pbT Ha MHBanugHa
KOnuuKka 3a 60feH ¢ xemunnerus e cneundunyeH
— T9 TpsGBa fa € Mo-HUCKa OT CTaHOapTHUTE.
CoumanHarta peuHTerpaums, BkAuBawa woobu-
paHe 1 FOBOPHM HapylleHus, Ce npunara npu
nooxodawm naumeHtn. KoHTponupar ce npuapy-
)KaBawmTe 3a609BaHns - XUNepTOHUYHA 60MecCT,
3axapeH OuabeT, CbpaevyHOCHbOOBU 3a60MsABaHMS
N ce npoBexpga NpodunakTmka Ha OblboKuTe Be-
HO3HU Tpom6o3u [7, 12].

TpaBMaTU4YHN MO3bUYHM yBpexpaHus. Jle-
UYEHMETO € HACOYEeHO KbM HamansBaHe Ha Yc-
NOXHEHVATa Ccfeq 4YepenHomo3byHaTa TpaBma

combined with a therapy program. Dopaminergic
and acetylcholinesterase inhibitors improve mem-
ory. Benzodiazepines and antipsychotics appear
to slow recovery after traumatic brain injury and
stroke. Modern neuroimaging technologies allow
monitoring of neurophysiologic changes and ex-
pand the knowledge about the factors affecting
the rehabilitation processes [4].

It has been shown that reduced activation of
the ipsilateral hemisphere improves motor func-
tion in both healthy individuals and those with
traumatic brain injury or stroke. The combined
use of transcranial magnetic stimulation improves
cortical activation and may be a useful therapy
adjunct [27]. Robot-assisted practice may be
helpful by implementation of repetitive training
tasks; body weight-supported treadmill training
promotes gait improvement after traumatic brain
injury, stroke or partial spinal cord injury (fig. 3).
An important fact is that general aerobic exercise
programs stimulate CNS plasticity. Functional
electrical stimulation enhances somatosensory
input to the brain. Continued activity and train-
ing after formal therapy is necessary to preserve
functional gains [17].

There are some specific characteristics of the
rehabilitation techniques according to the type
and location of injury.

Stroke. The goal of stroke rehabilitation is to
ensure that each person reaches the maximal
physical, functional, and psychosocial recovery
possible within the limits of his impairment [30,
42]. Most specific deficits (motor, sensory, lan-
guage) recover at great degree during the first 3
to 6 months after stroke. Probably the most im-
portant recovery is the ability to restore self-care
activities and mobility. Ideally, stroke rehabilitation
should begin within the first 24 hours of stroke,
if possible — in a stroke unit [40]. Intensive com-
prehensive rehabilitation is more useful than less-
intense programs [2]. Daily rehabilitation proce-
dures have a better effect than the same number
of procedures performed for a longer period of
time [45]. Neuroimaging and neurophysiologic
methods (functional magnetic resonance imag-
ing and transcranial magnetic stimulation) reveal
changes in the motor cortex in response to phys-
ical exercises. Recent concepts offer an intensive
therapy with motor tasks associated with more
functional skills. The degree of impairment of the
corticospinal tract is a prognostic factor [5]. Vari-
ous aids are used: canes, walkers, ortheses, etc.

The medical team responsible for patients
condition in the course of rehabilitation watches
for occurrence of potential complications and
solves problems that may delay the rehabilita-
tion process (dysphagia, incontinency, shoulder
pains, spasticity, falls and post-stoke depres-

50 HEBPOCOHOJ10I A 1 MO3bYHA XEMOAVMHAMIKKA, Tom 8, 2012, 6p. 1



D. Lubenova, E. Titianova. Neurorehabilitation Updade

(UMT), a nporHo3aTta 3a Bb3CTaHOBSIBAHE KOpe-
Mpa C NMpOAb/HKUTENHOCTTa Ha MOCTTpaBmartny-
Ha amHe3uns [43]. KorHutmBHuUTE W nNoBepeHYe-
CKMTE MPOMEHN U HAPYLUEHUSATA B €K3EKYTUBHUTE
dYHKUMM ca 0bmyarHu Npu TpaBMaTUYHN yBpean
Ha dpoHTanHusa nob [37], kouto morart ga 6bvoat
npuyvHa 3a n3octaBaHe B Pa3BMTUETO Ha Aeua-
Ta. HapyweHute coumanHn oyHKUMKM Ha naumneH-
TMTE BOLWABAT Ab/TOCPOYHO CEMENHUTE OTHO-
LUEHNS, a KOTHUTUBHO-NOBEAEHYECKUTE Aebunuumnt
Bb3MPEnATCTBaT BPbLIAHETO MM B yyeGHarta unm
paboTHaTta cpefga. Bbnpeku, ye nocneposaTten-
HOCTTa Ha Bb3CTAHOBSIBAHE Ccreq MpeTbprsHa
UMT cneppa onpegeneH Mopgen, pexa6unura-
LMOHHMTE nporpamun TpsiéBa aa ce npucrnocoésaT
KbM VMHOUBMAYaNHUTE NOTPEBGHOCTN Ha nauneHTa
- NpomMsiHaTa B OKOfiHaTa Ccpeda, O6yyYeHMEeTo Ha
6nm3knTe 1 papmakorepanusaTa Urpast CbLLECT-
BEHa ponid B Ob/IrOCpoYHaTa NporHo3a npu Tpae-
MaTW4YHM N CbOOBM MO3bUHU HapaHsaBaHus [10].

YBpeXxpaHua Ha rpb6HavYHNa Mo3bK. Ekcne-
PUMEHTANHN MPOYYBaHUS MPU XXMBOTHU MOKa3-
BaT, ye 3a O YHKUMOHANHOTO Bb3CTaHOBSBAHE
ca HeobxoouMM MajibK 6pPON MHTAKTHW HEBPOHU
(5-10%). Bb3cTaHOBSIBAHETO 3aBWCK OT JfOKanu-
3aumnTa, TeXXecTra 1 BMAaa Ha rpb6HaAYHOMOIbuY-
HaTa yBpena, reHeTUYHNTE Bb3MOXHOCTU 3a MO-
3byHa peopraHn3aunsi, ageKkBaTHoOCTTa Ha NHTEH-
3VBHUTE TPVDKM N HEBPOMPOTEKLUUS, CTENEHTA HA
rPbOHAYHOMO3bYHA pereHepaums U Bb3MO)KHOCT-
uTe 3a KneTtbyHa TpaHcnnaHTaums. Bb3pencrsa
Ce BbpXy 30HUTE Ha xunonepdysns Ha CUBOTO
BELLECTBO M akKCOHasnHa AemuenuHusaums [16].

3a noBuwaBaHe Ha QYHKUMOHANHUS rpb6-
HAYHOMO3bYEH KanauuTeT ce npwunarar pasnnuy-
HN HEeBPOPEXabuUnNUTaUMOHHN TexHuku [3]. Tpu
yBpeda Ha HuBo Th6 mnu no-BMCOKO MMa pPUCK
OT aBTOHOMHaTa gucpednekcusi, KoeTo 3acTpa-
wasa »kumBoTa. [emunHepanu3aumata Ha KOCTuTe
€ yecTa Ccnef HapaHsiBaHe Ha rpbOHAYHUS CTbNG
1 napanusa. 3aryb6ara Ha KOCTHO BELLECTBO JOC-
Thra go 22% 3a nepuop ot Tpu meceua. beno-
gpo6HaTa GyHKUMS € HapyleHa npu TpaBMu Ha
rpbbHauHMs MO3bK. YnTpasBykoBata oOb6pasHa
OMarHocTuka JoMnpuHacs 3a OTKPMBAHETO Ha Cb-
OOBU YCNOXXHeHUs [4].

Apyrn HeBponornyHn sabdonssaHus. Cne-
unanmsnpaHa HeBpopexabunuTaums u UHTep-
OVCUUNAIVHAPEH Mopxon ce npwunarar npu MHO-
)KECTBEHa CKnepo3a, MapkKnuHCOHOBa 6ONecT,
natepanHa ammoTpoduyHa cKneposa, MyCKynHa
anctpodus n Hesponatuu. lNMpu nporpecuBHUTE
HEBPONOrMYHN 3a60onsaBaHNs BOOELW, € U36opbT
Ha MHBanugHa kKonuuka [1].

HeBpopexabunutaumsara npu MHOXXEeCTBeHa
cKneposa uenu MnoBnusiBaHE Ha CnacTUYHOCTTA,
MUKLUMOHHUTE HapylleHusl, CETUBHWUTE 1 [OBura-
TENHUTE HapyLIEeHUsi, KOMTO Ce TPeTMpar Mno no-

sion). An important role is played by patient’s
relatives who undergo training to assist and help
patient’s daily activities. The choice of a wheel-
chair for a patient with hemiplegia is specific -
it has to be lower than a standard wheelchair.
Social reintegration including driving and speech
rehabilitation is applied for suitable patients. The
concomitant disorders (hypertonic disease, dia-
betes, cardiovascular diseases) are monitored
and deep vein thromboses prevented [7, 12].

Traumatic brain injuries. Treatment is direct-
ed towards reduction of complications following
traumatic brain injury (TBI). The recovery progno-
sis correlates with the duration of posttraumatic
amnesia [43]. Cognitive and behavioral changes
and disorders of executive functions are com-
mon in traumatic injuries of the frontal lobe [37],
which may cause mental retardation in children.
Impaired social functions of patients worsen the
long-term family relations. Cognitive and behav-
ioral deficits prevent returning to school or work
environment. Even though the sequence of re-
covery after TBI follows a certain model, it is a
heterogeneous disorder and rehabilitation pro-
grams must be adapted to patient’s individual
needs — change of environment, training of rela-
tives. Pharmacotherapy plays a considerable role
in long-term prognosis in traumatic and vascular
brain injuries [10].

Spinal cord injuries. Clinical trials of animal
models suggest that only a small number (5%
to 10%) of surviving axons are needed to sup-
port functional recovery. Recovery depends on
the location, severity and type of the spinal cord
injury, genetic possibilities for brain reorganiza-
tion, adequacy of provided intensive care and
neuroprotection, degree of spinal cord regenera-
tion and possibilities of cell transplantation. Gray
matter hypoperfusion and axonal demyelization
areas are influenced [16].

To increase the functional capacity of the spi-
nal cord, various neurorehabilitation techniques
are used [3]. In Th6 level injury or above there is a
risk of life-threatening autonomic dysreflexia. De-
mineralization of bones is common in spinal cord
injuries and appears very quickly after paralysis.
Bone loss reaches 22% within three months. Pul-
monary function is impaired in all patients with spi-
nal cord traumas. Ultrasound imaging contributes
to early detection of vascular complications [4].

Other neurologic diseases. Rehabilitation
treatment and interdisciplinary approach may im-
prove the condition of patients with progressive
neurologic disorders such as multiple sclerosis,
Parkinson’s disease, amyotrophic lateral scle-
rosis, muscular dystrophy and neuropathy. The
choice of a wheelchair is crucial in progressive
neurologic disorders [1].
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OO6EH HauMH KakTO Mpu TpaBMX Ha rPb6HAYHMS
MO3bK. Hap 40% OT naumeHTuTe Mmart KOrHUTU-
BeH aedpuumt [26].

PenoBHuTe $M3nyeckn 3aHnmaHms nopobps-
BaT 6anaHca M noxogkata Ha 6OnHUTE C nap-
KMHCOHOBa 6Gonect [22]. PexabunutaunoHHUAT
nooxod 3aBuCU OT CTagusl Ha 3aboNsBaHEToO U
€ Cbobpas3eH C WMHAMBUOYyaNHUTE HYXXOu Ha na-
uneHTa. MNMooxopsdwm ca aepobHn GU3nNYeckun yr-
Pa’KHEHUS C YMEPEHO HAToBapBaHe 1 yrnpakHe-
HUS 3a MOJO6GpsSIBAaHE Ha MyCKynHarta cuna nog
Ha6MIoOeHNe N HeJonyckaHe Ha ymopa, KakTo 1
OVXaTenHn ynpaykHeHns Ypes ypeam 3a Nogoobps-
BaHe Ha 6enogpobHaTta ¢yHkums. Npenopbusa
ce HatoBapBaHe [0 20-30% OT MakCUManHOTO
ycunue npy 3gpasu vua Tb Kato MpOrpecus-
HUST X04 Ha 6onecTra orpaHmyaBa exefgHeBHa-
Ta aKTUBHOCT M MOXE [a [oBede OO MYCKYHO
npetoBapBaHe. Hanarat ce npomeHn B goma 3a
yrnecHsBaHe Ha eXedHEBHWUS 6UT Ha 60nHuTE, a
TepaneBTbT OKa3Ba KOHTPOS 3a u3GsArBaHe Ha
TpaBMu 1 npefo3vpaHe Ha HatoBapBaHeTo. Bu-
COKMAT Obpas3oBartesfieH LeH3 ce acouuupa ¢ no-
OOGPO TPydOBO Bb3HArpaXKAeHMe 1 Mo-BUCOKO
camouyscTBue [33].

3aknioueHne

MexaHusamute 3a QyHKUMOHANHO Bb3CTaHO-
BsiBaHe cnep yBpepa Ha LUHC ocrtaBart HembaHO
n3acHeHu. MNpegnonara ce, ye TO MOXe Oda ce
ObmKn Ha: (1) GMONOrMUYHO Bb3CTAHOBSIBAHE Ha
MO3byHaTa Ne3na (Taka Hap. pectutyums); (2)
ajanTuBHa peopraHmM3auns Ypes aHraxnpaHe Ha
HOBWM HEBPOHANIHN MPEXW, KOUTO Bb3AencTear
BbpPXy KpamHUTE EK3EeKyTMBHU MbTua 3a pea-
nmM3npaHe Ha 3acerHatata QyHkuus u/unmn (3)
N3Mon3BaHe Ha KOMMeHcaTopHu cTparterum (pas-
JINYHN OT HOPMAanHUs OTrOBOpP) MpU OCbLUECT-
BSIBAHE Ha oOnpefeneHa 3agjaya - 3amecTBallo
NnoBeOeHNe N obyyeHne Ha 60MHUSA 3a KOMMEH-
cupaHe Ha HeroBusa geduumnt [4].

HesaBucrmo, uye nbAHO MOPGHONOrnyHO
Bb3CTAHOBABaHE Cfieq MO3byHa yBpeda MOXKe
HUKOra fga He ce [OOCTUrHEe, Bb3MO)XKHOCTTa 3a
dYHKUMOHANHO  ABUraTenHoO  Bb3CTaHOBSBaHe
ypes3 CTUMyAMpaHe Ha MO3byHaTa MnacTU4HOCT
NMOCPEACTBOM  MPOAb/DKUTENHA,  cneunduyHo
OpVEHTMPaHa W WHTEH3MBHA HEeBpopexadunu-
TauMs pasBa M3BECTEH OMNTUMM3bM B CclyyanTe
Ha uHBanugHocT [18]. Hapexpa ce Bb3nara Ha
Tpuagarta - HeBPOTPaHCMNaHTaunus Ha CTBOJIOBU
KNeTKW, U3non3saHe Ha HeBPOTpPOPUUHU daKTo-
pu 1 cneumanu3upaHa nporpama 3a HeBpopexa-
GunuTaumMs C M3noa3BaHe Ha HOB TEXHOMOTMYEH
TpaHcdep n 61Mopo6oTU.

Heobxoonmmn ca HOBU HayyHU NOAXOAW U MO-
OOGPO CbTPYOHWYECTBO MEXOY M3cneposartenu-

Neurorehabilitation in multiple sclerosis aims
to affect the spasticity, urination problems, sen-
sory and motor impairments, which are treated in
a similar way as spinal cord traumas. Over 40%
of the patients have cognitive deficit [26].

It is proved that patients with Parkinson’s
disease benefit from regular physical exercises
focusing on balance and gait [22]. Appropriate
goals and therapies are specific for the disease
stage and the needs and values of the individual
patient. Preliminary evidence supports moderate
aerobic and strengthening regimens in these pa-
tients. Close monitoring and avoidance of fatigue
are paramount. Assistive technologies play an
ever-increasing role in maintaining independence
during all stages of the disease. Home modifi-
cations and adaptive equipment are frequently
needed. Exercises have to be carefully monitored
in patients with neuromuscular disorders to avoid
injury and increased weakness from overuse.
Noninvasive positive pressure breathing devices
are helpful in progressive neuromuscular disor-
ders causing respiratory compromise. Most ac-
tivities of daily living are performed at 20% to
30% of maximal normal muscle tension, so with
disease progression even normal activities can
produce overload and muscle damage. Often
changes at home are necessary to make the
everyday life of patients easier under therapist’s
supervision, to prevent traumas and too much
physical exercise. The higher educational qualifi-
cation is associated with better salary and higher
self-esteem [33].

Conclusion

The mechanisms of functional recovery fol-
lowing CNS injury remain unclear. It is assumed
that functional recovery may be due to (1) bio-
logical brain regeneration (restitution); (2) adap-
tive reorganization by engagement of new neural
networks that affect the final executive paths for
implementation of the affected function and/or
(3) use of compensatory strategies (other than
the normal response) in performance of a certain
task — replacement behavior or training of the
patient to compensate his deficit [4].

Complete morphological recovery following
brain injury may never be achieved, but the pos-
sibility of functional motor recovery by stimulation
of brain plasticity through a long specific-oriented
and intensive Neurorehabilitation gives optimism
in cases of disability [18]. A hope is reposed in
the triad: neurotransplantation of stem cells, use
of neurotrophic factors and special neurorehabili-
tation program using new technological transfer
and biorobots.

New scientific approaches and better coop-
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T€ U KIMHULMCTUTE 3a NOCTUraHe Ha OonTUMasieH
6anaHc Mmexgy KIMHUYHOTO Bb3CTaHOBSABaHe,
NPOABLIKUTENHOCTTA Ha NleYeHne U brHaHCOoBUTE
pasxogu.
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eration between researchers and clinicians are
necessary to achieve an optimal balance be-
tween clinical recovery, treatment duration and
financial costs.
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IN MEMORIUM

Benexntn yueHn
Notable Scientists

Mpo¢. CroaH
Bankywes, amn

Prof. Stoyan
Baykushev, MD, PhD, DSc

1929 - 2012

Ha 2 anpun 2012 r. 3ary6ruxme e€auH OOCTOEH GbIl-
rapcku nekap, BCECTPaHHO pas3BuTa JIMYHOCT, O6MYaH
npenofjasarten M yyYeH C MeXAyHapOAHO MpuU3HaHue
B obnactra Ha MeguuvHarta, HeBpodusmonorustTa u
HeBPOKMGepHeTHKaTa.

Mpod. CrosH bankywes e pomeH npe3 1929 r. B
rpan BapHa. 3asbpwsa MeouumHckuna dakynTeT B rpag
Mnosove npe3 1953 r. Mpupo6rea crneumanHocT No HEPB-
HY 6onectn npe3 1960 r. OT 1977 . € OOKTOp Ha mMegu-
LMHCKNTE Hayku 1 npodecop no Hesponorus. HayuHata
My MPOAyKLMS BKMtouBa Hag 220 ny6navkumm n 16 KHurm y
Hac n B Yyx6uHa. KnrHnuHata My OenHocT e B obnactra
Ha enunenTtonornarta, CbaoBuTe 3a60naBaHNa Ha MO3bKa,
HeBpopexadunnTaumusTa 1 NapkUHCOHN3MA.

[Mpo¢. Bankywes ocTaBu TpanmHa cnepa B Hayka-
Ta Karo HEBPOSON, HEBPOPU3NONON, HEBPOMNCUXONOT,
MHOBATOP W BHeOPWTEN Ha HOBW HanpasieHus B
enektpodusnonornata. B Bbarapus Ttom BbBEXOa 3a
NbpBU NbT MOTOPHUTE €BOKUPaHW noTeHumnann - NbpBo
C eNneKTpuYeckn TOK, a cred ToBa M C MarHUTHa CTu-
mynaums. 3aegHo ¢ npod. Xond ot lepmaHus onvcear
nMbpBu  peHomeHa Ha danwmnBo NO3UTVBEH OEKPEMEHT
Ha M-noTeHumanuTe npu peneTUTMBHA CTUMynauus.
Tonm mMmMa OCHOBEH MpPMHOC 3a Cb3fhaBaHETO U pas-
BUTMETO Ha enekTpomuorpadusta B bBbnrapua kato
opraHusupa nbpBuTE YyYebHM Kypcoe no EMI (1970,
1971), paspab6oTBa U BHeOpsiBa HOBM METOAM, PaskKpu-
Ba HOBW nadopaTopuy U okassa MeToAMyHa NMoMoLL, Ha
enekTpopr3nono3nTe B cTpaHara.

Mpe3 uenus cu TBOpYecKM MbT npod. baikywes
MMa akTMBHa MeXpyHapogHa [enHOCT — pa6otu Mo
HayyHW MNPOEeKTW, yyacTBa B uUyXkAecTpaHHaTa Kone-
rma Ha cnucaHneto “Electromyography and Clinical
Neurophisiology” n e 136paH 3a uneH-KOPeCrnoHOEHT
Ha HemckoTo 06LeCcTBO MO KAMHWYHA HeBPOdM3Nono-
rma (1984). Ton e akTVBEH OBGLIECTBEHMK M UMa TanaHT
Ha XyOoXXHUK. ABTOp € Ha noseye OT 250 PUCYHKMN K
KapTWHW, YacT OT KOWUTO ca B cauTta 3a n306pasnTesnHo
nskyctso DEVIANART non ncespoHnma Baikusha.

[bn6oK MOKMOH Mpef >XMBOTa M OeNoTo My, KOUTO
ocTaBaTt TpaviHa crepa B Gbiarapckara HeBponorus, B
nameTTa Ha HEroBMTE YYEeHULW W NOCMeaoBaTenu.

Om PegaKuu0HHama Koneeus

On April 2, 2012 we lost a worthy Bulgarian doctor,
all-round man, beloved teacher and scientist of inter-
national reputation in Medicine, Neurophysiology and
Neurocybernetics.

Prof. Stoyan Baykushev was born in 1929 in Varna.
He graduated from the Higher Medical Institute in Plov-
div in 1953. In 1960 he acquired a specialty in Nerv-
ous diseases. Since 1977 he was a Doctor of Medical
Sciences and Professor of Neurology. His scientific
work includes over 220 publications and 16 books at
home and abroad. lts clinical interests included epi-
lepsy, vascular brain diseases, Neurorehabilitation and
Parkinsonism.

Prof. Baykushev leaved a lasting mark in science
as a neurologist, neurophysiologist, neuropsycholo-
gist, innovator and introducer of new directions in
Electrophysiology. He was the first to introduce motor
evoked potentials in Bulgaria - first with electric cur-
rent and later on — with magnetic stimulation. Together
with Prof. Hopf of Germany he first described the phe-
nomenon of false positive decrement of M-potentials
after repetitive stimulation. He was a major contributor
to the creation and development of Electromyography
in Bulgaria, organized the first courses in EMG (1970,
1971), developed and implemented new methods,
opened up new laboratories and gave a continuous
methodological support to all neurophysiologists in
the country.

Throughout his creative career Professor Bayku-
shev had a large international activity — working on re-
search projects, participating in the foreign staff of the
magazine “Electromyography and Clinical Neurophysi-
ology”. He was elected a corresponding member of the
German Society of Clinical Neurophysiology (1984). He
was also an active politician and talented painter, au-
thor of more than 250 drawings and paintings, some of
which exposed online on “DEVIANART” website, under
the pseudonym Baikusha.

Let us honor his life and work, which will leave
permanent traces in Bulgarian Neurology, in memory
of his students and followers.

From the Editorial Board
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Benexmntmn yueHn
Notable Scientists

Mpod¢. XapanaH
Nnves XgpanaHOB, am

1923 -

Ha 19 mapt 2012 . cn oTuae OT Hac eanH OOCTOeH
nekap, yyeH, nscnegosaren u npenogasaren.

Mpod. XapanaH XapanaHoB e pogeH B rpag Hosu
Masap Ha 30 centemBpu 1923 r. Cnegsa mMegMumMHa BbB
Bucwus megnuuHckn nHcTutyT — Codwus. Odunnomupa
ce c oTnnyeH ycnex npes 1952 r. NocTtbnBa Ha pa6oTta
B MBP n po 1955 r. e npecepaten Ha LleHTpanHata
BOEHHO-MeauumHcKa komucus. Mpes ToBa Bpeme cne-
umnanusvpa Hesponorusi B ICYJT. OT 1956 r. e Ha3HaueH
3a acucteHT B Kategpara no Hesposnorusa Ha BMU -
Codusa. Mpes 1970 r. e xabunutnpaH 3a goueHt. OT
1973 po 1982 r. e HasHaueH B LleHTpanaHata na6o-
patopus 3a udyyaBaHe Ha mo3sbka (UJIM) npn BAH
KaTo CTaply HayyeH CbTpyaHuK |l cTeneH, a no KbCHO
cTaBa CTaplun HayyeH cbTpymHuk | cteneH. OT 1982 T.
e B Karegpara no Hesponorus Ha MeauumHcka akape-
must — Codus. Mpes 1985 r. e n3bpaH 3a npodecop Mo
HeBponorusi. OT 1984 . 0O NMEHCUOHWPAHETO My Mpes3
1989 r. e pbkoBoguTen Ha KaTtegpara no HeBponorus
npu HayyHWs WMHCTUTYT NO HEBPOMOMMA U MCUxmuaTpus
Ha MeaunumHcka akagemus — Codus.

Mpo¢d. X. XapanaHoB e cneuuanusupan HeBpoO-
norna B AP (1960 r.), knuHWYHa enekTpodusnonorms
B WHCTWTYyTa NO HeBpOXUpyprus Ha MMETO Ha aka-
memuk ByppeHko B Mockea (1960-1961 1), KnnHWY-
Ha 1 ekcrnepvMeHTanHa oToHeBponorna B [lapmx
npy npod. Biopxa (N0 ToBa BpemMe NPe3nOEHT Ha
EBponenckara acoumaums no KOCMUYecka MeauumHa)
(1970 r). B cBosita npodecnoHanHa kKapuepa npod.
XapanaHoB ce yTBbp)kAaBa Kato KIMHULWCT, Npenoja-
BaTen u yyeH. HayyHo-n3cneposarenckara My OeMHOCT
e oTpadeHa B Hap 200 ny6nvkauum, Tpu y4yebHuka
Nno HEBPONOrMs 1 ABE CaMOCTOSITENIHU MOHorpadpum —
“INatonorms Ha KapoTUAHOTO KpbBOOGpalieHne” (1970
r) u “HepoctaTbyHOCT Ha BepTEGPO-6a3MNaPHOTO
KpbBOO6paLleHne” (1974 r.). YuactBan e B peguua Mex-
oyHapogHu HayuyHu ¢dopymn B CCCP, Yexocnosakus,
Monwa, YHrapus, lepmanus, tOrocnasus, ®paHuus,
Benrus, Asctpus, Mpumns, bpasunus.

Obn6oK MOKNOH Mpen >XMBOTA W OENHOCTTa My,
KOWTO OcTaBaT TpanHa cnepa B ucTopusita Ha 6bnrap-
ckara Hesponorus.

Om PegakyuoHHama KoAeaus

Prof. Haralan lliev
Haralanov, MD, PhD

2012

On March 19* 2012 Prof. Haralan Haralanov, MD,
PhD closed his eyes forever. One respected physician,
scientist, researcher and teacher departed from this life.

Prof. Haralan Haralanov was born in Novi Pazar
on 30 September 1923. He graduated from the Higher
Medical Institute of Sofia in 1952 with honors for
academic excellence. He started work in the Ministry
of Interior and leaded the Central Military Medical
Commission until 1955. In 1970 Dr. Haralanov became
an Associate Professor. From 1973 to 1982 he worked
in the Central Laboratory for Brain Studies of the Bul-
garian Academy of Sciences. In 1982 he moved to the
Department Neurology in Medical Academy — Sofia. In
1985 he was elected for Professor in Neurology. From
1985 to 1989 when Prof. Haralanov retired, he was the
Head of the Chair of Neurology of the Scientific Institute
of Neurology and Psychiatry in Medical Academy —
Sofia.

Prof. Haralanov specialized in Neurology in GDR
(1960), Clinical Neurophysiology in Burdenko Insti-
tute of Neurosurgery (Moscow, 1960-61), Clinical and
Experimental Otoneurology with Prof. Bourgeat (Paris)
who at that time was the President of the European
Association of Space Medicine (1970). Prof. Haralanov’s
scientific activity contains more than 200 publications,
including coauthorship in 3 Neurology books and 2
monographs — “Pathology of carotid circulation” (1970
and “Insufficiency of basal circulation” (1974). These
monographs along with his PhD thesis “Problems of
the brain circulation” (1981), show his main direction of
interest: investigation of the brain circulation and more
specific — the main cerebral vessels.

Prof. Haralanov has worked in many different fields of
Neurology: degenerative disorders, epilepsy,myasthenia
gravis, etc. Prof. Haralanov has participated in many
international congresses in Russia, Poland, Hungary,
Germany, France, Brazil, etc. He is an active pub-
lic worker, member of many national and international
scientific organizations.

We stay with great respect to his life and activities,
which will leave behind a lasting trace in the history of
Bulgarian Neurology.

From the Editorial Board
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IN MEMORIUM

Benexntn yueHm
Notable Scientists

Mpod. Knpun
MwneHkoB, AMH

Prof. Kiril
Milenkov, DSc

1929 - 2011

Ha 27 centemBpu 2011 I. mouvHa BUBHWAT Gbarap-
Ckn ncuxmarbp npod. Kupun MuneHKoB — KIMHWULMCT,
yyeH, mpenopasaTen u XymaHucT. Tonm e popgeH Ha 19
tonn 1929 r. B Codus. 3asbplusa meamumHa npes 1953 r.
C OTnnyeH ycriex. NpodecroHanHuaT My nbT 3arnoysa B
TPYAOBW BOWCKU, KbAETO paboTy obLia 1 crnewHa meou-
umHa. lNocneposaTenHo e opavHaTop, 3asexpall oTae-
NeHre n HayyeH CbTpyaHuK. CrneumanHocT nmo ncuxua-
TpUS 1 HEBpoorusa nNpuaobusa npes 1961 r. Mpes 1973 1.
3aWmTaBa aucepTauMoHeH Tpyd 3a MpuUCbXaaHe Ha
HayuHaTa 1 obpasoBaTenHa CTeneH ,J0KTop” 1 e n3bpaH
3a crapwmy HayyeH cbTpydHuk Il cT. MNpes 1986 r. cTtasa
»0OKTOp Ha HaykuTe” U CTapliy HayyeH CbTpyaHuK |
CT., 3asexpgal, OpraHM3auMoOHHO-METOAMYHA CeKuMs B
HayyHus mHCTUTYT no Hesponorust u ncuxuatpus — IV
kM, Codusi. OT 1991 1. e 3am. gmpexTop B HaumoHanHms
LIeHTbP MO MPOMOLIMS Ha 30paBeTo.

TanaHTnB ncmxmatbp, OTBOPEH 3a HOBW METOAW Ha
neyerve, npod. MuneHKoB nposiBaBa OCOGEH WHTEPEC
KbM coupanHara nCuxmaTpusi, XyMaHHOTO OTHOLUEHUE
KbM GOSIHUA 1 HeroBaTta pecoumanusauus. Tonm yyactea
aKTUBHO BbB BbBEXOAHETO Ha ,J0MalleH oTnyck” 3a
6e30MacHO CTauMOHapHW 6OMHM C Ob6fieKuyaBaHe Ha
yCNoBMATa Ha MPECTON W XpaHeHe B MCuXnaTpuyHUTE
oTOeneHns, MNpPOBeXOaHe Ha Mys3ukoTepanus 1 apT-
Tepanusa C U3NOX6M K TeaTpanHu npencTaBneHns. 3a
uenTta vMHULMMpa TEOPETUYHO U NPaKTUYECKO ObyveHue
Ha nekapute U MeOVUVMHCKUTE CEecTpu C npodunupaHm
KypcoBe no couuanHa ncuxuvatpus. Npod. MuneHkos
paspabotBa MbpBara mnporpama 3a o6yyeHue Ha
coumanHn paboTHULM 3a HYXOMTE Ha MCUXMTAPUYHOTO
o6rpwkBaHe. Ton € CbaBTOP Ha MbPBOTO MPAKTUYECKO
PbKOBOACTBO 3a MCHMXUaTpuuHu cecTpu. Pesyntat ot
OrpoMHaTa My AENHOCT Ha HauMOHaHO HMBO € [JeLieH-
Tpanu3vpaHe Ha W3BbHCTAUMOHApHaTa mncuxuaTpuyHa
Mpexa U 060co6siBaHe Ha cucTemara 3a W3BbHGOJ-
HMYHA [JMcnaHcepHa MOMOL, KakTO M BbBEXOAHE Ha
perncTbp Ha MCUXUYHO BGOMHWUTE B CTpaHara.

Mpod. MuneHkoB e OTAMYEH npenogaearten Mo
KIMHWYHA 1 coumanHa ncuxvatpus B MeomumHckus u
Coduiickns yHuBepcuteTn. ABTOp € Ha noseye ot 300
HayyHu Tpyda. BHecbn e npepnoxkeHue 3a nopobpeHue
Ha npesoguTe Ha MexgyHapogHata knacudukauus Ha

On September 27, 2011 died the prominent Bulgar-
ian psychiatrist Prof. Kiril Milenkov — clinician, scientist,
teacher and humanist. He was born on July 19, 1929
in Sofia. He graduated medicine in 1953 with excellent
marks. His professional career began in labor forces,
where he practiced general and emergency medicine.
After he joined the NIPI he was consistently physician,
head of department, Research Associate. He acquired
specialty in neurology and psychiatry in 1961.After he
got his Ph. D. in 1973, he was elected as Senior Re-
search Fellow Il degree and after the D.Sc. degree
in 1986 he became Senior Research Fellow | degree,
head of Oganizational — methodical section at the Re-
search Institute of Neurology and Psychiatry — IV km,
Since 1991 he was Vice-Director of the National Center
for Health Promotion.

A talented psychiatrist, open to new methods of
treatment, Professor Milenkov was particularly interest-
ed in the social psychiatry, the humane treatment of
the mentally ill patient and his resocialization. He par-
ticipated actively in the implementation of “home leave”
for non-dangerous stationary patients with relief of their
conditions of stay and meals in psychiatric wards, con-
ducting music therapy and art therapy with exhibitions
and theatrical performances. For this purpose he initi-
ated theoretical and practical training of psychiatrists
and nurses with specialized courses in social psychia-
try. Prof. Milenkov developed the first training program
for social workers to the needs of psychiatric care. He
is co-author of the first practical guide for psychiatric
nurses. A result of his immense activity at national level
is the decentralization of the outpatient psychiatric net
and differentiation of the system of dispensary care
with initiating a patient register for the mentally ill in
the country.

Prof. Milenkov was an excellent teacher in clini-
cal and social psychiatry in the Medical University of
Sofia and the Sofia University. He was author of more
than 300 scientific papers. He has submitted a pro-
posal to improve the translation of the International
classification of diseases. He worthily and competently
represented our country as a participant and lecturer
at many congresses, conferences and workshops of
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6onectte. ToM [OOCTOMHO W KOMMETEHTHO NpencTaBs
CcTpaHaTa HU KaTo YYaCTHWUK U JOKNaaunK Ha MHOXXECTBO
KOHrpecu, KoHbepeHummn 1 pa6otHu rpynu no C30. bun
e uneH Ha CneumanuaupaHata KOMWUCKS MO MeauuvHa
kbMm BAK, Ha Creuvann3mpaHnte HayyHuW CbBETU MO
HEBPOMOrUA 1 NCUXMAaTpUsl, NCTOPUS Ha MeauumHarta u
coumanHa meguuvHa, peauua 6brapcku 1 MexxgyHapos-
HV Hay4yHU apy)xectsa u doHgaumm.

Mpod. MuneHkoB passuBa OrpoMHa NyGANLMCTAY-
HO-06pasoBarenHa AeHoCT ¢ Hag 500 ny6nuuHn nekuuu,
200 ctatun, 15 6powypu, 50 TENEBU3NOHHN 1 paguonpe-
JasaHus. Ton nva ronemu 3acnyrm 3a Bb3CTaHOBSIBAHE
Ha bbnrapckna nekapcku Cblo3, perfameHTVpaHe Ha
HeroBuTe QYHKUUM 1 U3AMPBAHETO HA HEroBUTE apXvBU
1 nvotu. CbaBTOp € B HannWCBaHe Ha KHWra 3a HeroBarta
uctopus. AKTUBHO CbTpyOHWUM Ha Bbnarapckusi uepBeH
KPbCT. HeroBaTta wwuvpoka U MHOroctpaHHa AenHOCT e
npyMep 3a WU3MbJIHEH NEKAPCKN N rPaXaAaHCKW Abr.

IObn6oK MOKMOH npeqn >XUBOTA U JENHOCTTa My,
KOMTO OcCTaBaT TpavHa Cnefja B uctopusta Ha 6barap-
ckara ncuxuvaTtpua u meguumHal

Om PegakyuoHHama KoAeausi

WHO. He was member of the Specialized commission
of medicine at the HAC, and the Specialized Scientific
Councils of neurology and psychiatry, history of medi-
cine and social medicine. He was member of Bulgarian
and international scientific societies and foundations.

Prof. Milenkov developed publicistic and educa-
tional activities with over 500 public lectures, 200 arti-
cles in newspapers and magazines, 15 brochures, 50
TV and radio presentations. He has greatly contributed
to the restoration of the Bulgarian Medical Union, the
regulation of its functions and search for its archives
and property. He is co-author of a book about its his-
tory. He was active collaborator to the Bulgarian Red
Cross. His broad and multilateral activity is an example
of a fulfilled medical and civil duty.

A deep bow to his life and activity, which leaves a
lasting trace in the history of the Bulgarian psychiatry
and medicine!

From the Editorial Board
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XV cpewa Ha 3cnepoBarenckara
rpyna no HeBPOCOHoONOrnA
Kbm CBeTtoBHata ¢pepepauns

14-16 okmomBpu 2011 e.
lNexkuH, Kumau

no HeBponorns

XV Meeting of Neurosonology
Reasearch Group of the World
Federation of Neurology

14-16 October 2011
Beijing, China

Ha 14-16 oktomspwu 2011 1. B NekuH, kpacusata
cTonuua Ha Kutan, ce nposege 15-9 HayyeH dopym
Ha l3cneposartenckara rpyna no HeBpOCOHONOrns
kbMm CBeToBHaTa depmepaumnsi No HEBPOMOrus, opra-
HM3MpPaH CbBMECTHO C [lekuHckarta nmbpBa yHUBEp-
cuTeTcka 6onHMua.

Bbe ¢opyma B3exa yyactue Han 350 coHono3n
OT uenus cBaT. HayuHaTa nporpama BKJlOYBaLle ak-
TyanHW acnekT Ha HEBPOCOHONOrMATa, OTHACALLU
ce 00 KpuTepuute 3a onpepensHe Ha KapoTuOHWUTE
CTEHO3M, TENeCOHONornsaTa, HOBUTE AUArHOCTUYHMU
MEeToAM, COHOTPOMGONM3aTa 1 ynTpa3sykoBarta au-
arHo3a Ha em6onuama. JlekTopu Ha cpeluaTa 6sxa
n3TbkHaTN HespocoHonosu: M. Kanc (fepmanus),
0. EsaHc (AHrnus), E. PuHrenwanH (lfepmanus),
A. Pazymoscku (CALU), -M. ¢oH PountepH (fepma-
Hus), K. HugepkopH (Asctpus), E. baptenc (lep-
maHug), H. Pamann (Cunranyp), V. Xyaur (Kutan),
JI1. Your (Kutan) n gp. YetnpuusmepHata yntpasBy-
KOBa AMarHoOCTMKa B HeBponorusta 6e npeacrase-
Ha oT npo¢. E. TutaHoBa (Bbnrapus). QopymbT ce
npeaxoxpatle oT OByunTeneH Kypc rno HEeBPOCOHO-
norus, nocneasaH OT TEOPETUYEH U MPAKTUYECKN N3-
nUT 3a NonyyaBaHe Ha MeXayHapopeH cepTudukar.

Mo Bpeme Ha cpelwata 6e NpoBedeHO 3aceda-
Hve Ha 3cneposartenckara rpyna no HeBpOCOHOSO-
s kbMm CBeToBHaTa depepauns No HeBpoOsorus, ¢
npeacegaten npod. M. Kanc (fepmanusi). B3exa ce
peleHns 3a: O6HOBSIBaHE Ha MHTEPHET-CTpaHuuaTa u
Cb3AaBaHe Ha Bb3MOXHOCTU 3@ UHTEPHET-06yYeHue,
nopo6psiBaHe Ha mMeTogMkarta 3a ceptuduumpaHe Ha

On 14-16 October 2011 in Beijing, the beautiful
capital of China, the 15th Scientific Forum of the
Neurosonology Research Group of the World
Federation of Neurology (WFN) was held, organized
jointly with Peking University First Hospital.

The forum was attended by over 350 sonologists
worldwide. The scientific program included lectures in
current Neurosonology criteria for carotid stenoses,
telesonology, new diagnostic ultrasound methods,
sonotrombolysis, ultrasonic emboli detection etc.
Speakers at the meeting were M. Kaps (Germany),
D. Evans (England), E. Ringelstain (Germany),
A. Razumovski (USA), D-M. von Reuter (Germany),
K. Niederkorn (Austria), E. Bartels (Germany),
N. Raman (Singapore), Y. Huang (China), L. Wang
(China) and others. Four-dimensional ultrasound
in Neurology was presented by Prof. E. Titianova
(Bulgaria). The Forum was preceded by an
educational course in Neurosonology, followed by
theoretical and practical examination for international
certification.

The Neurosonology Research Group of the
World Federation of Neurology, chaired by Prof. M.
Kaps (Germany) performed the regular meeting.
The decisions were: to update the website and
create opportunities for internet training, to improve
the methodology for certification of Neurosonology
laboratories, to support Neurosonology development
in Latin America, to create scholarships for young
nerosonologists and promote the membership
strategy. It was voted the next meeting of the
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INFORMATIONS

naéopaTtopuniTe MO HEBPOCOHOJOMS, nognomaraHe
Ha HeBpocoHonoruata B JlatnHcka Amepuka, Cb3-
JaBaHe Ha CTUMNeHaMn 3a Mnagu HeBPOCOHOMO3U U
MEPKM 3a CTUMyNMpaHe Ha YNeHCTBOTO B OpraHusa-
umaTta. EomHopyliHo 6e rnacyeaHo cnepjsaiiata cpe-
wa Ha W3cneposartenckara rpyna no HeBPOCOHOSO-
s kbMm CeeToBHaTta degepaums No HeBponorna ga
ce nposefe npe3 mecel, okromespy 2013 rognHa B
rpag Codusa. Ha HoMmuHaumaTa npucbcTealle 1 6ba-
rapckms nocnaHvk B Kutam, r-H leopru [NenunHoB.
Moppo6Ha MHpopmaums 3a NPeacTosWOTO CboUTHE
e npefjocTaBeHa Ha canta www.nsrg.net

@opymbT 6€ cbmbTCTBAH OT 6orata couuanHa
nporpama, KOSiTo MO3BOMM Ha yyacTHUUMTE fa ce
[OKOCHAaT [0 ApeBHaTta Kynatypa U UCTOPUS Ha Ku-
Tanckua Hapop.

npog. E. TumsiHoBa, gMmH
npegcegamen Ha BAHMX

YAeH Ha VanbAHUMeAHUs komumem Ha
NscregoBamenckama epyna

no HeBpocoHonoeus kem CBemoBHama
$egepayusi no HeBponoausi

Neurosonology Research Group of the WFN to
be held in October 2013 in Sofia. The nomination
was introduced in the presence of the Bulgarian
Ambassador in China, Mr. George Peichinov.
Information about the upcoming world event is
available on the site www.nsrg.net

The meeting was accompanied by an
exciting social program that allowed participants
to experience the ancient culture and history of
Chinese people.

Prof. E. Titianova, MD, DSc
President of the BSNCH

Member of the Executive Committee
of the Neurosonology Research Group
of the World Federation of Neurology

Mpeactosawm HayuHn popymn
Forecoming Scientific Events

2012

7" World Congress

of NeuroRehabilitation

16-19 May, 2012

Melbourne, Australia
www.dcconferences.com.au/wcnr2012

17" Meeting of the European Society

of Neurosonology and Cerebral Hemodynamics
17-20 May, 2012

Venice, ltaly

www.esnch.org

13" Asian Oceanian Congress
of Neurology

4-8 June, 2012

Melbourn, Australia
www.aocn2012.com

8™ FENS Forum of Neuroscience
14 -18 July 2012

Barcelona, Spain
fens2012.neurosciences.asso.fr

22" Meeting of the European Neurological Society
9 - 12 June, 2012 |

Prague, Czech Republic

www.congrex.ch/ens2012

16™ EFNS Congress

8 - 11 September 2012

Stockholm, Sweden
www2.kenes.com/efns2012/pages/home.aspx

7™ Meeting of the Bulgarian Society

of Neurosonology and Cerebral Hemodynamics
Sofia, Bulgaria

www.neurosonology-bg.com

8" World Stroke Congress
10-13 October 2012

Brazil, Brasilia
www.stroke2012-congress.com

66" Annual Meeting of the American
Epilepsy Society (AES)

30 November — 4 December 2012
San Diego, California, USA

2013

65" Annual Meeting of the American Academy
of Neurology (AAN)

16-23 March 2013

San Diego, California, USA

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

Lima, Peru

16th World Neurosonology Meeting
17-20 October 2013

Sofia, Bulgaria

www.nsrg2013
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KNMNHNYHX AHX HA HEBPOJIOTMATA

NHTerpupaH nogxopn 3a
npojpunakTnka n sieyeHne Ha

27 anpua 2012 e.
BapHa, bvaeapus

MO3bUYHOCHOOBUTE 3abonaBaHNA

CLINICAL DAYS OF NEUROLOGY

Integrated Approach for
Prevention and Treatment of
Cerebrovascular Diseases

27 April 2012
Varna, Bulgaria

Mo nHuumaTBa Ha Bbnrapckarta acounaums no
HEBPOCOHOMNOIMS 1 MO3bYHa XEMOAMHAMUKA U C JTiO-
6e3HOTO cbaencTeue Ha ¢upma lNbansep Ha 27 an-
pun 2012 r. B KpacmBaTa Mopcka ctonuua BapHa ce
opraHu3vpa HayyHa cpella, NMoCBETEHA Ha UHTErpu-
paHus nopxop 3a nNpodunakTuka n neyveHne Ha Mo-
3byHOCHAOBUTE 3ab6onaBaHus. B Hes B3exa yyactue
Hag 100 HeBpPOSO3M U OGLLOMPAaKTUKYBaLLM fexKapu
(Or1) ot BapHa 1 pernoHa. Ha cpeluata npucbcTBa-
Xa CTyoeHTV no meamumHa (4 kypc) ot MeamumHckms
dakyntet Ha Coduickna n BapHeHckns yHuBepcu-
Tetn. Jlektopu Ha cpewara 6sxa npod. EkarepuHa
TuTaHoBa, AMH — pbkoBoauTten Ha KnuHuka ,OyHK-
LMoHanHa guMarHocTika Ha HepsHaTa cuctema“ npm
BoeHHomegnumHcKka akagemus — Codus, npeacena-
Ten Ha BAHMX 1 npenopgasaten nNo HepPBHW 601ECTM
B Coduncku yHusepcuteT ,CB. KnumeHt Oxpuackn’
n pou. Cunea AHOOHOBa, OM — HavyanHWK Ha BTopa
KNMHUKa NO HEBPOMOrMsA 1 npenogasaTen no HepBHU
6onectn B MeauumHckna yHusepcuteT ,[lMpod. a-p
Mapackes CtosiHOB” — BapHa.

@DopymbT 6 HacoueH KbM MPaKTUYECKO O6y-
yeHne Ha Ol no npobnemy Ha npodunaxkTmkara,
OMarHoCTuKaTa 1 NIeYeHNETO Ha NCXEMUYHUTE Hapy-
LUEHMS HA MO3bYHOTO KPbBOOGpPALLEHNE, KOUTO 65xa
npeactaseHn ot aou. AHgoHosa. Ha OrJ1 6ewe npe-
JocTaBeH HaumoHanHus KOHCeHCyC 3a ynTpasByKo-
Ba OMarHoCTVKa 1 NOBedeHWe Mpu ekcTpakpaHuanHa

kapoTtngHa natonorus. lNMpod. TutaHoBa npencTasu
KOHLeNuusATa 3a UHTerpupaH Nogxoa B MeguuuHaTa
N HEroBOTO MPUSIOXKEHME MPY MauWeHT! C MO3bYHO-
cbaoBa 6onect. [ogxoabT BKIOUBA U3MON3BaHe Ha
KOMOUHMPpaHN npenapatn C KOMMIEKCHO AenCcTBue
3a 136sArsaHe Ha noaunparMasusaTa U nocTuraHe Ha
noeseye KIVHUYHN edekT C Mprem camo Ha egHa
Tabnetka. lpenctaBeH 6e megmkameHTbT Caduet
(KOM6I/IHaLI,I/IF| OT KanuueBusa aHTaroHMCT amnogunvH
Cc atopsacTtatuH) Ha ¢upmarta [Ndansep, KOUTO B
[o3a 1 Tabnetka OHEBHO MOXe [a Hamanu rnoéarn-
HWMA CbPOEYHOCHOOB PUCK Ype3 edHOBPEeMEHEH KOH-
TPON Ha apTepuanHoTO HansraHe, NMNUOHNS NpPodun
n myntudokanHata atepockneposa. lNpenapatsTt e
noaxopAll, 3a MbpBMYHA NpodunakTrka npu xunep-
TOHVLM C MHOXXECTBEHW CbAOBW PUCKOBW daxkTopu
N 3a BTOpuYHA NpodunakTmka npu 607HN C MO3bY-
HocbaoBa 6onect. [py Hannune Ha KOrHUTUBEH Je-
dUUUT TOM MOXKE Oda Ce KOMGUHMpa CbC Sermion
— MEeAMKaMeHT C JoKa3aHa 6e30MacTHOCT U BMCOKa
edEeKTUBHOCT B KNMHMYHATA MpaKTuKa.

CTtyoeHTUTE OT OBaTa yHUBEpcuUTeTa yCTaHOBU-
Xa KOHTaKT 1 HauepTaxa MepcrnekTyBu 3a 6baeLlo
CbTPYAHMYECTBO. 3a yyacTneTo cu BbB popyma Te
nonyunxa ceptudukaTi.

g-p C. KapakbHeBa
Cekpemap Ha BAHMX
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YKa3zaHnf KbM aBTOpUTE

CnucaHneto “HeBpoOCOHONOMMA M MO3b4YHA XEMO-
OMHamuka” e oduumaneH opraH Ha Bbnarapckara aco-
umaums no HeBPOCOHOrpadusi U Mo3byHa XeMOpuHa-
Muka. To ny6nukysa opuriHanHu ctaTui B o6nacTtra Ha
yNTpasBykoBaTa AMarHOCTMKa B HEBPOMOrNATa, HEOHa-
TOMOrMsiTa U aHrMosnorMsaTa, Kakto 1 MHTEPECHU N ak-
TyanHu NpOyYBaHWs BbpXy MO3byHATa XemogumHamuka
1 Opyry, CBbp3aHu C TAX npoénematnkn. CnncaHneTo
CbAbprKa CnegHuTe PyGpUKNn:

- pedakunoHHa CTatuda, Bb3JIOXKeHa OT peakonerunara.

- OpurvHanHu cTatum — oo 6-8 cTpaHuum, BKIKUUTEN-
HO Ta6nuun, GUrypu, KHAronuc.

- KpaTKy Hay4HU CbOG6LLEHNs — 00 4 cTpaHuuu.

- 0630pHM cTaTum — go 10 cTpaHuumM, BKIIOUUTENTHO
KHUronuc.

- uHpopmaumn 3a HayuyHu Gopymu.

- PELEH3MN Ha HOBW KHUTU.

- KON KOM € — MnpepacTaBsiHeE Ha M3TbKHATU YYEHU ”
opraHu3aumm.

Cratunte (C M3KIIOYEHME HA PEedaKkTOpPCKUTE) OT
6b/IrapCKky aBTOpM Tps6Ba Aa 6baaTt HanMcaHn Ha 6bi-
rapckuv u aHrnMnckn esuk. Te ce agpecupaTt Oo rnas-
HUS PenakTop 1 ce uanpawar Ha eneKkTPoHeH HocuTen
N pasnevyaTtka B [Ba eK3emMmnispa Ha agpec:

Mpod. EkatepuHa TutaHoBa, AMH

Kartenpa no HeBponorns n HEBPOXMPYPrus

BoeHHOomeauumHCKa akapemuns

Byn. “leoprun Coduiickn” 3

1606 Codus, Bonrapus

MpenopbuntenHo e pa 6boar M3nparteHn u no
€JIEKTPOHEH MbT Ha afgpec:

E-mail: titianova@yahoo.com

Cratunte TpsibBa Oa Cbabp)kaT 3arnaBHa cTpa-
HMUa, pes3iome, KITIOUYOBM OyMM, CbLUMHCKO EKCMo3e U
KHUronmc.

1. 3arnaBHa cTpaHuua — CbAbp)ka MbiHO 3arna-
BME, VMEHa U WHAUManM Ha aBTopuTe, akagemMuyHu
CTeneHun, mecTopaéoTta (MHCTUTYLUS, rpad, Obp)Kasa).
OT6enasBa ce NMETO 1 TOYeH agpec, TenedoH n e-mail
Ha aBTopa, OTroBapsLy, 3a kopecnoHgeHumsTa. lNocou-
Ba Ce CbKpaTeHO 3arfnaBne Ha 6birapckn U aHruncKn
e3uK.

2. Pe3iome — Ha 6bArapCKu 1 aHrmMNCKN e31K, He
noseye ot 500 gymu, nocnepsaHO OT KMNIOYOBU Oymu
(no 6), nogpeneHn nNo asbyyeH pea.

3. Ekcnose — opuruHanHuWte ctatum u KpatkuiTe
Hay4HN CbOGLLEHNA CbObpXXaT YBOA, LENN, KOHTUHIEHT
N MeTOaM, pesyntatv, ob6ecbxaaHe. AKO ce BKouBat
Tabnuuy n uncTpauun, Te ce NPeacTtaBaT Ha oTae-
NEeH NNCT, HOMEPUPAaHU, C KPaTbK OBSCHUTENEH TEKCT.
Bcnukn meputenHu egmHmum ce gasat B Sl cuctema,
6€e3 13Mnon3BaHe Ha pPUMCKM LUdpu, AECETUUYHUAT 3HaK
ce o60o3HavaBa C TOuKa.

4. Knuronuc — npepcrtaBsi ce Ha OTAENEH JINCT.
ABTOpUTE CE Moppexaar no a3dydyeH peq, 3arnaeusta
Ce MnocoyBaTt K3LANO, CbKpalleHWsaTa U MMeHaTta Ha
crnvcaHusaTa ce npenctaeAT Kakto B Index Medicus.
ABTOpPUTE, KOUTO Ca LMUTMPaHW, ce oT6enassaT C Mo-
peaHna nvm HomMep OT KHUronuca.
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[1] Aaslid R, Huber P, Nornes H. Evaluation of
cerebrovascular spasm with transcranial Doppler
ultrasound. J Neurosurg 60,1984:37-41.

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

3a cnpaBku:

O-p P. Oumosa

e-mail: rddimova@abv.bg

www.neurosonology-bg.com

Pvkonucu, Henpuemu 3a ne4am, He ce Bpbwam.

Instructions for authors

“Neurosonology and cerebral hemodynamics” is
the official journal of the Bulgarian Society of Neu-
rosonology and Cerebral Hemodynamics. The journal
will publish original papers on the ultrasound diagno-
sis in neurology, neonatology and angiology, as well
as interesting articles on the cerebral hemodynamics
and related problems. It contains the following cat-
egories:

- editorials, assigned by the Editorial Board.

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

- short reports - up to 4 pages.

- review articles - up to 10 pages, including refer-
ences.

- information for different scientific forums.

- new books reviews.

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

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

Prof. Ekaterina Titianova, MD, PhD, DSc

Department of Neurology and Neurosurgery

Military Medical Academy

Blvd “Georgi Sofiiski” 3

1606 Sofia, Bulgaria

It is recommended that the papers be sent also to
the e-mail address: titianova@yahoo.com

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

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

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

3. The original papers and short scientific reports
include introduction, objective, material and methods,
results, discussion. The tables and illustrations should
be presented on a separate sheet of paper, numbered,
with a short explanation. All measurements should be
in international units, using a decimal point and with
no use of Roman numerals.

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

For more information please do not hesitate to
contact:

R. Dimova, MD

e-mail: rddimova@abv.bg

www.neurosonology-bg.com

Manuscripts not approved for publishing, are not
returned to the authors.
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