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REVIEW ARTICLES / HAYYHW OBE30OPV

Mechanical Thrombectomy in the Treatment
of Acute Ischemic Stroke

S. Andonova

Medical University — Varna,
Second Clinic of Neurology with ICU, University Hospital “St. Marina” — Varna, Bulgaria

The application of mechanical thrombectomy in acute ischemic stroke (AIS) aims
recanalization by removing thrombus in a large arterial vessel occlusion (intracranial
occlusion of the distal internal carotid artery (ICA), and/or middle cerebral artery
(MCA) or the M2). The review summarizes the experience of experimental and clini-
cal application of this method and presents the international consensus adopted in
2014 by the European Stroke Conference. The use of mechanical thrombectomy in
patients with AIS allows to increase the therapeutic window for recanalization which in
intravenous thrlombolysis (IVT) is limited to 4.5 hours.

Key words:

acute ischemic stroke,
mechanical thrombectomy,
reperfusion

MexaHnuyHa TPOMOGEKTOMUS
npu OCTbp NCXEMNYEH MO3bY€H NHCYNT

C. AHgoHOBa

MeguyuHeku YHuBepcumem — BapHa,
Bmopa kauHuka no HeBponoeus ¢ OWJIHB, YMBAJT ,,C8. MapuHa“ — BapHa, Bbbaeapus

KnouoBu pymn:
MexaHu4yHa TPOMGEKTOMUS,
OCTbP VCXEMUYEH WHCYIT,
pekaHanusauus

MpunoXxeHNeTo Ha MexaHuyHaTa TPOMGEKTOMUS MPU OCTbP UCXEMWUYEH MO3bYEH
WHCYNT LN pekaHanM3auus Yypesd OTCTpaHsBaHe Ha TpoM6a Mpu OKIy3us Ha ronsm
apTepuaneH cbf (MHTpakpaHuanHa OKJy3usi Ha AucTanHaTta 4YacT Ha BbTPELUHA CbHHA
aptepusi (BCA) u/nnn cpegHa mo3dbuHa aptepus (CMA), BknountenHo M2 cermeHT).
0O630pbT 0606WaBa onuTa OT EKCNEPUMEHTATHOTO W KIIMHUYHOTO MPUIOXKEHNE
Ha MeTofa W NpPefacTaBd MeXOyHapoOoHWsi KOHCeHcyc, npuet npel3 2014 roguHa ot
EBponencka koHbepeHLus No MHCYNTW. VI3non3BaHeTo Ha MexaHuyHa TPOMEKTOMUS
npu 60MHN C OCTbP UCXEMUYEH MO3bYEH VMHCYNT MO3BONSBa Aa CE YBENUYU Tepanes-
TUYHUST NPO30PEL, 3a pekaHanusauus, KOUTO Npu MHTpPaBeHo3Ha Tpom6onuaa (VBT)
e orpaHunyeH go 4.5 vaca.

Thrombolysis (TL) using rt-PA currently is the
only evidence-based pharmacologic treatment
of AIS. However, this treatment is with limited
efficacy in patients with acute stroke as a result
of proximal internal carotid artery occlusion.
Successful reperfusion is achieved only in 10%
and for occlusion of the middle cerebral artery
— in 30%. Other major problems are the narrow
therapeutic window and the re-occlusion. Poor
results in these patients are reason to search
other treatment methods [5, 9].

Mechanical thrombectomy is a surgical
removal of a blood clot from a blood vessel in
the brain and is used to treat strictly selected
patients with AIS.

Mechanical treatments include the use
of catheters for thrombus aspiration (during

Tpomeonmsa (TJ1) upe3 uanon3eaHe Ha rit-PA
MOHaCTOsLEeM € eOQMHCTBEHOTO 6asupaHo Ha Ado-
kasartencrtea audepeHumpaHo neveHve Ha VIMA B
ocTtparta My dasa, HO TO uma orpaHuyeHa edukac-
HocT npu octbp VIMW B pesyntaT Ha OKysus Ha
MPOKCUMasiHa BbTPELLUHA CbHHA apTepus. YcneluHa
penepdysusa ce noctura easa npu 10%, a npu ok-
ny3usi Ha cpepHa Mo3buHa aptepus — npu 30%.
Jpyry CbLUeCTBEHN NPo6aemMun ca TECHWS Tepanes-
TUYEeH MNpPO30peL, U peokny3uaTa. Hesaposonuren-
HUTEe pesynTaty npu Tesu MNaumMeHT! ca npuunHa
3a TbpCeHe Ha Apyry MeToau 3a nedeHue [5, 9].

MexaHnyHaTa Tpombacnupauus e Xupypruyd-
HO OTCTpaHsABaHe Ha KPbBEH CbCUPEK OT KPbBO-
HOCEH Cbf, B MO3bka U Ce 13Mon3sa 3a neveHve
Ha OCTbp WCXEMWYEeH WHCYNT Mpu CTPOro rnop-
6paHN NauneHTn.
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S. Andonova. Mechanical thrombectomy in the treatment of acute ischemic stroke

angiography) or retrieval devices to extract a
thromboembolus occluding a cerebral artery.
Mechanical thrombolytic devices can remove
a clot in minutes, whereas pharmaceutical
thrombolytics, even those delivered intra-arterially
may take as long as 2 hours to dissolve a
thrombus. The most recently developed devices,
known as stent retrievers have shown higher
recanalization rates and better outcomes than
those seen with the older Merci Retriever [7].

The original version of the Consensus on
mechanical thrombectomy in AIS was approved
by the European Stroke Organization (ESO)
in 2014. In 2015 this Consensus was updated
with new clinical trials data. The MRCLEAN
trial (Multicenter Randomized Clinical trial of
Endovascular Treatment in the Netherlands), the
SWIFT PRIME trial (Solitaire TM With the Intention
For Thrombectomy as PRIMary treatment
for acute ischemic stroke), the ESCAPE trial
(Endovascular treatment for Small Core and
Anterior circulation Proximal occlusion with
Emphasis on minimizing CT to recanalization
times), the REVASCAT trial (Randomized Trial
of Revascularization with Solitaire FR Device
versus Best Medical Therapy in the Treatment of
Acute Stroke Due to Anterior Circulation Large
Vessel Occlusion Presenting within Eight Hours
of Symptom Onset) are the biggest ones and
give answers to many questions related to the
treatment of acute stroke [8, 16].

The clinical efficacy associated with the
outcome of the disease has been analyzed in 240
patients treated from 2005 to 2011 by mechanical
thrombectomy (initially using Merci system and
later - stent retrievers) alone or in addition to
intravenous thrombolysis (IVT). Three months
after the symptoms onset an improvement in the
stroke outcome by using the Rankin scale (MRS
0-2) was reported in 50% of patients [6].

In a retrospective single-center cohort of 176
patients focusing on mechanical thrombectomy
complications, it was shown that prolonged
over one hour endovascular procedure was
associated with higher complication rate
(spontaneous intracerebral hematoma, embolism
to new territories, dissection, vasospasm, stent
dislocation/occlusion). Post interventional
subarachnoid hyperdensities were not shown to
influence outcomes [4, 14]. It is shown that a
lot of factors influence the stroke outcome - the
process of recanalization, time to the beginning
of the thrombectomy, presence of combined
cerebrovascular pathology (thrombosis of MCA
and ipsilateral occlusion of the BCA), patient's age
and type of anesthesia during the intervention.

The positive effect in the MR CLEAN trial was
time dependent, with the best results obtained

MexaHnuHnTe npouenypu BKAKOYBAT U3MON3-
BAHETO Ha KaTeTpu 3a Tpombacnupauus (no Bpe-
M€ Ha aHrmorpadus) uam N3non3BaHeTo Ha CTEHT
peTpyBbpU 3a U3BMYAHE Ha Tpomb6a, 3anyLiun
MO3byHata aptepus. lMpyn mexaHuyHata TPOM-
GEKTOMUS MOXKE Ja Ce MOCTUrHE pekaHanmsauus
B PaMKuUTE Ha HSAKOMKO MUHYTW, JOKATO Mpu n3-
non3BaHeTo Ha GapMaueBTUYHU TPOMOBOAUTULN,
OOPV 1 Te3K, NPUIIOXKEHN NIOKAIHO UHTpaapTepu-
anHo (Ha MSCTOTO Ha OKNy3usTa), pekaHanmsa-
LUMsi MOXXe Aa ce NOoCTUrHe no-6aBHO — Ao 2 vaca.
Han-HoBute pa3paboTeHN yCTPOUCTBA, U3BECTHU
KaTo CTEHT pPeTpuBbpu (M3BAMYALLM CTEHTOBE),
ca rnokasanu no-BMCOKN TEMIMOBE Ha pekaHanu-
3auma 1M no-gobpu pesyntatn, B CpPaBHEHUE C
no-ctaparta cuctema 3a eHAoBackynapHa em6o-
nektomua Merci [7].

lMpoBedeHn ca pegvua NpoyyBaHus, Ha 6a-
3ata Ha kouto npe3 2014 r. e MpueT KOHCEH-
CyC 3a MexaHWyHa TPOMOGEKTOMWS Mpu OCTbpP
UCXEeMUYEeH MO3byeH WHCynT. Cbwmsatr e 06-
HoBeH npe3 2015 r., Bb3 OCHOBa Ha [OOMbJIHU-
TenHo nonyyeHn paHHu. [lpoyuBaHusta MR
CLEAN (Multicenter Randomized Clinical trial
of Endovascular Treatment in the Netherlands),
SWIFT PRIME (SolitaireTM With the Intention For
Thrombectomy), ESCAPE (Endovascular treatment
for Small Core and Anterior circulation Proximal
occlusion with Emphasis on minimizing CT to
recanalization times), REVASCAT (Randomized
Trial of Revascularization with Solitaire FR Device
versus Best Medical Therapy in the Treatment of
Acute Stroke Due to Anterior Circulation Large
Vessel Occlusion Presenting within Eight Hours
of Symptom Onset) ca Han — malabHUTe, KOMUTO
JaBaTt OTrOBOpP Ha MHOro OT BbMpOCUTE, CBbp3a-
HN C NIEYEHNETO Ha OCTPUS UCXEMUYEH MO3bUYEH
nHcynT [8, 16].

KnuHuuyHata edekTMBHOCT, CBbp3aHa C U3-
Xoga oT 3abonsBaHeTo, e aHanuanpaHa npu 240
nauneHTn, JNEeKyBaHW 4pe3 MexaHuvyHa TPOM-
6eKkToMUsA (MbpBOHAYaNHO Ype3 U3Mnon3BaHe Ha
cuctemata Merci 1 NO-KbCHO — Ha CTEHT peTpu-
BbpMu) 3a nepuoga 2005-2011 r. kKato camocTo-
ATENEeH METod WM B OOMb/IHEHME KbM WHTpa-
BeHo3Ha Tpom6onusa (VIBT). Ha Tpetusa mecey,
OT HayanoTo Ha CUMMATOMUTE € OTYETEHO MOJO-
6peHMe Ha m3xoga OT UHCYATa 4ype3 M3nonsea-
He Ha ckanata Rankin (mRS 0-2) npun 50% ot
nauneHTuTe [6].

PeTpoCnekTVBHO EeOHOLEHTPOBO MpOoyYBaHe
BbpXy 176 maumeHTn ¢ OCTbpP NUCXEMUYEH WNHCYIT,
neKyBaHn C TPOMGEKTOMMWSA, MOKa3Ba 3HAYMMO
MO-BUCOK MPOLEHT Ha YCNOXHEHWS (CMOHTaHeH
WHTpauepebpaneH xematom, eM601M3bM B HOBa
Teputopus, AMCeKauus, Ba3ocnas3bM, [OWUCIO-
Kauusi Ha CTEeHT, OKIy3uUs Ha CTEHT) Mpu yobh-
)KaBaHe Ha eHjoBackynapHarta npouefypa Hag

6 NEUROSONOLOGY AND CEREBRAL HEMODYNAMICS, vol. 12, 2016, No. 1
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in performing thrombectomy up to 3.5 hours
from the symptoms onset and decreasing with
time. The increased time to reperfusion was
associated with a decreased probability of good
functional outcome (MRS 0-2). These findings
underline the necessity to treat as early as
possible and justify the time window of treatment
within 6h from symptoms onset [8]. In the MR
CLEAN trial, 146 (29%) patients had an additional
extracranial ICA occlusion (combined pathology),
with treatment effect in favor of thrombectomy.
Acute stenting of the extracranial ICA occlusions
resulted in a higher recanalization rate (87% vs.
48%) and favorable outcomes (68% vs. 15%) as
well as lower mortality (18% vs. 41%) compared
to intraarterial thrombolysis [8, 9]. In MR CLEAN
trial 16% of the patients were 80 years old or
older. There was a positive treatment effect in
this subgroup [1]. Similar results were obtained
in ESCAPE and SWIFT PRIME trials (in the latter
with upper age limit of 80 years) showing benefit
for all subgroups including the elderly, who
should thus be considered for thrombectomy
[7, 15]. For the vertebrobasilar circulation a
retrospective analysis from a US nationwide
database from 2006 to 2010 showed that the
age had an impact on in-hospital mortality of
patients undergone mechanical thrombectomy
but not IVT [3].

The choice of anesthesia in mechanical
thrombectomy is also important for the disease
outcome. A retrospective analysis of patients
received either general anesthesia or conscious
sedation showed that conscious sedation had
a better clinical outcome [19]. Patients received
general anesthesia had significantly higher in-
hospital mortality (25%) and pneumonia (17%)
compared to patients received conscious sedation
(12% and 9.3%, respectively) but similar rates of
SICH [14, 19]. The analysis of the thrombectomy
patients in MR CLEAN showed better functional
three-month outcome in the absence of general
anesthesia, but the patients were not randomized
to the type of anesthesia. The issue of general
anesthesia vs. sedation has been currently
studied in four randomized trials [8]. An expert
consensus of the Neurointerventional Surgery and
the Neurocritical Care Society recommends the
use of general anesthesia for patients with severe
agitation, low level of consciousness (GCS<S8),
loss of airway protective reflexes, respiratory
compromise and in selected posterior circulation
stroke presenting with these features.

Despite the high mortality and morbidity
rates associated with basilar artery occlusion,
there is no evidence from randomized clinical
trials (RCT’s) on the effect of endovascular
treatment. Single-center studies with samples

1 vac. lNocTuHTEpBEHUMOHaNHNTE cybapaxHoua-
HU XUMNEPAEHCHM yyacTbUM HE MPOMEHSAT U3XO-
ga oT 3abonseaHeTo [4, 14]. okasaHo e, ye 3a
KpanHusi n3xon OT WHCYNTa OT 3HAuyeHue e me-
TOObT Ha pekaHanu3auusi, BpeMeTo A0 Havasno-
TO Ha TPOMGEKTOMUATE, HANMYMETO Ha CbyeTaHa
MO3bYyHOCBOOBA Marosiorna (Hanp. Tpom603a Ha
CMA n xomonartepanHa okny3usi Ha BCA), Bba-
pacTra Ha nauueHTa 1 Bupa aHecTesus no Bpe-
Me Ha UHTEepBEHLMATA.

MpoyusaHeto MR CLEAN yctaHoBfiBa, uye
Ham-gob6pw pes3yntatm ce HabnogasaT npu
npoBexxgaHe Ha TpombGekTomusaATa oo 3.5 vaca
OT HayanoToO Ha CMMMTOMMUTE, KaTto NMon3ute oT
Hes HamansBaTt Clnef ToBa. YBENWYEHOTO Bpe-
Me 0o penepdys3nsta ce CBbp3Ba C HamaneH
WwaHCc 3a [pobbp ¢yHKuMoHaneH wusxop (mRS
0-2). Te3u pesynratm nokassaT HEOH6XOAMMOCT-
Ta OT Bb3MOXXHO Hau-paHo (0o 6-9 yac) npuna-
raHe Ha npouegyparta [8]. B npoyusaHeTto MR
CLEAN, npwn 146 (29%) naumMeHTn € anarHoctu-
umpaHa OonbiiHMTEeNIHA OKNy3Usl Ha ekcTpakpa-
HuanHaTa 4yacT Ha BbTpelHa CbHHA apTepus
(BCA) — cbuetana naronorus. /Iasogute ot n3-
cnegBaHeTO Ca, Ye CMEWHOTO CTEHTMpPaHe Ha
OKNy3umuTe Ha ekcTpakpaHuanHata BCA Boawm
0O MO-BMCOKa pekaHanu3auunsa (87% c/y 48%)
n no-pobbp m3xon (68% c/y 15%), Kakto u
no-HMCKa cMbpTHOCT (18% c/y 41%), cpaBHe-
HO C WHTpa-apTepuanHara Tpomé6onusa [8, 9].
BbnpochbT, CBbp3aH C BANSHMETO Ha Bb3pacTtra
BbpXy M3xoga OT 3a60fsBaHEeTo, CblO e pas-
rnegaH B npoyusaHeTo. LllecTHageceT npoueH-
Ta OT naumeHTuTe ca 6unuM Ha Bb3paAcT Hag
80 roguHn. Ha6nwopaBaH € no3uTuBeH edekT
OT neyeHueto B Ta3m cy6rpyna [1]. NMopo6Hu
ca n pesyntatute ot npoyuBaHuata ESCAPE n
SWIFT PRIME (kaTo BTOPOTO € C ropHa Bb3pac-
ToBa rpaHuya ot 80 roguHu), KOETO gaBa OcC-
HOBaHMe TPOMGEKTOMMATA Ja Ce O6ChXaa KaTo
neyebeH nogxon B MNO-kKbCHa Bb3pacT. [7,15].
3a BepTebpo6a3nnapHOTO  KPbBOOGPbBLLEHNE
petpocnektneeH aHann3 B CALL ot 2006 po
2010 r. nokasea, Ye Bb3pacTTa nma oTparkeHue
BbpXy BbTPEO6OSHMYHATA CMbPTHOCT Ha nauu-
EeHTUN, NEKyBaHU 4Ype3 MexaHuyHa TPOMOBEKTO-
Mus, HO He 1 npu nauueHtn ¢ UBT [3].

M360pbT Ha aHecTe3ns npu NpoBeXxaaHe
Ha MexaHW4yHa TPOMOGEKTOMMS CbLO € OT 3Ha-
yeHne 3a naxopga oT 3abonaBaHeTo. PeTpocnek-
TMBEH aHanM3 Ha naumMeHTu, nonyynam obéuia
aHecTe3ns WM Ccb3HaTenHa cepjaums nokas-
Ba, Ye Cb3HaTenHara cepjaums ce CBbp3Ba C
no-go6bp KnMHMYeH maxopd [19]. MauuweHTute C
obwa aHecTesuss umar Mo-BMCOKa BbTPE6OS-
HUYHA CMBPTHOCT (25%) u nHeBMOHUA (17%),
CPaBHEHO C GOMHUTE CbC Cb3HATENHa cepauus
(cboTBETHO 12% M 9.3%), HO NMOOOGHA 4YecToTa

HEBPOCOHOOIMMA 1 MO3bYHA XEMOAVMHAMIIKA, Tom 12, 2016, 6p. 1 7
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less than 100 patients have shown good
functional outcomes after thrombectomy of
the basilar artery, ranging from 30% to 48% [2,
3]. The experience at the Karolinska Hospital
shows a 57% rate of good functional outcome,
with about 21% mortality [12].

The indications for selecting patients suitable
for mechanical thrombectomy are associated
with changes in imaging studies (computed
tomography /CT/ and/or CT-angiography or
magnetic resonance imaging /MRI/ of the head
and/or MR angiography of cerebral arteries)
[6]. If non-invasive arterial imaging cannot be
performed, the patient has NIHSS > 9 points
within the first 3 hours, and >7 between the 3rd
and 6st hour, there is a strong suggestion that
an occlusion of a major intracranial artery has
occurred [6, 13].

In most studies an ASPECTS scale to evaluate
the effectiveness and safety of conducting
mechanical thrombectomy was used. This scale
is a 10-point quantitative computer tomography
topographic scale and was developed as a
replicable system with standard head CT exam
for evaluation of early ischemic changes in
patients with acute ischemic stroke in the anterior
circulation territory.

The scale is determined by evaluation of two
standard regions within the average MCA: basal
ganglia level (thalamus, basal ganglia, nucleus
caudatus) and supraganglionic level (centrum
semiovale and corona radiata). The engaged by
the pathologic images area has to be visible in at
least two successive cuts in order to ensure that
this finding is truly abnormal [18].

In the absence of ischemia the maximal number
of ASPECTS scale points is 10. In the presence of
acute ischemia 1 point should be subtracted for
every territory specified below:

1. nucleus caudatus;

2. putamen;

3. capsula interna;

4. cortex insularis;

5. M1 - anterior MCA cortex — operculum
frontalis;

6. M2 - cortex, lateral from insular cortex —

anterior temporal lob;

7. M3 — posterior temporal lob;

8. M4 - directly above M1;

9. M5 - directly above M2;

10. M6 - directly above MS3.

M1-M3 are at the level of the basal ganglia and
M4-M6 — at the level of the ventricles over basal
ganglia (fig. 1).

The maximum score is 10. In normal CT scan
10 points are given. Less than 7 points indicate an
increased risk for symptomatic bleeding and poor
prognosis up to three months after the stroke. More

Ha CYMMTOMHUTE UHTPaNapeHXnuMHU Xemoparum
(CUMX) [14, 19]. AHaNN3bT Ha TPOMGEKTOMMpPA-
HuTe naumeHTn B npoyysaHeto MR CLEAN no-
KasBa Mo-go6bp GYyHUKMOHANEH M3XOO OO Tpe-
TUS MeceL Mpu fuMnca Ha oblia aHecTes3us, HO
nauneHTUTe He ca GuUNn paHOOMU3UPaHU Crps-
MO Bupa aHecte3us [8]. EkcrnepTeH KOHCeHcyc
Ha AcoumaumaTa no HEBPOWHTEPBEHUMOHaNHa
xupyprusa (SNIS — Society of neurointerventional
surgery) u Acoumaumsita Ha HEBPOWHTEH3VB-
HuTe cneumanuctn (NCCS -Neurocritical Care
Society) npenopbuBa M3MNON3BaHETO Ha o6wa
aHecTe3ns camo npuv nauveHTu, KOUTo ca Cus-
HO a@XWUTMpaHu, C HWCKO HMBO Ha Cb3HaHue
(GCS<8), 3aryba Ha pednekcu, pecnupaTtopHO
KOMMPOMETUPAHN 1 MPWU CbAOBU MHUMOEHTU B
3a4HOTO MO3bYHO KpbBOOGpALLEHUE.

Bbnpekn BucokaTta 601eCTHOCT U CMbPTHOCT,
CBbp3aHn C OKy3uaTa Ha 6asunapHara apTte-
pusi, MON3WTE OT EHOOBaCKyNnapHOTO fevyeHne
He ca KaTeropuMyHo [[OKa3aHu OT MpoBedeHuTe
pPaHOOMU3MPAaHN MHOTOLEHTPOBU  MPOYyYBaHUS.
EnHoueHTpoBM npoyyBaHns ¢ u3Bapgka nog 100
naumeHTa yctaHoBaBaT [O6bp GyHKUMOHANEH N3-
X0[4, crep, TPOMGEKTOMUS Ha 6asunapHaTta apTe-
pusa ot 30 0o 48% [2, 3]. OnuTbT Ha 6onHUuaTa
,KaponuHcka“ nokasesa 57% OTHOCUTENEH Asn
Ha 0O6bp dyHKUMOHANEH M3Xopn Crnen eHooBac-
KynapHO neyeHne ¢ NpuenuanTtenHo 21% CMbpT-
HocT [12].

VHoukauunte 3a 1M360p Ha naumeHTw, Mog-
XOOAWM 3a MexaHu4yHa TPOMGEKTOMUS, ca CBbp-
3aHM C MPOMEHM Ha 06pasHWTe u3cnensaHus
(komntoTbpHa Tomorpadus /KT/ Ha rmasa n/nnm
KT-aHruorpadpusa nnu MarHUTHO pe3oHaHCcHa To-
morpadusa /MPT/ Ha rnasa u/wnun MP-aHruorpa-
duna Ha mo3buHUTE apTepun) [6]. MNMposexxpgaHeTo
Ha MexaHWyHa TPOMOGEKTOMWS € MoKasaHo Mnpu
GONHN C UHTPaKpaHuanHa OKy3ns Ha gucTtanHa-
Ta vact Ha BCA n/unn CMA nnn M2 ceremeHT.
AKO HeuvHBa3uBHa aptepuorpadus He MOXe Aa
ce u3Bbpwun, naumeHTsbT € ¢ NIHSS Hapg 9 T
npe3 nbpeute 3 4yaca U Hap 7 mexpy 3-Tn un
6-Tn yac, ToBa € NMpu3HaK 3a OKJy3us Ha ronsma
WMHTpakpaHnanHa aptepus [6, 13].

B noBeueto OT Mpoy4yBaHMATa, CBbp3aHu C
OLeHKa Ha edeKTMBHOCTTa MU 6e30macHocTTa oT
NPOBEXXOAHETO Ha MEexaHnyHa TPOMBEKTOMUS, 3a
nogéop Ha nauueHTuTe 1 € usnonseaHa 10-Tou-
koBaTa ckana ASPECTS. Ta e pa3pab6oTeHa kato
Bb3MNpON3BEAMMa cuctema npu npoBeXKAaHe Ha
ctaHpaptHo KT n3cnegsaHe Ha rnaBsa, 3a OLEHS-
BaHe Ha paHHU UCXEMUYHWU MPOMEHM MpU nauun-
€HTN C OCTbp WCXEMWYEH WHCYNT B Teputopusta
Ha npepHata umpkynaums. Ckanata ce onpegens
OT OLEHKa Ha OBa CTaHOapTHU pervoHa Ha Tepu-
Topusita Ha cpegHa CMA: HMBO 6a3anHu raHrmumn
(thalamus, basal ganglia, nucleus caudatus) un cy-
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Ganglionic Level

Supraganglionic Level

Fig. 1. The ASPECTS rating scale — presence of two standard regions within the MCA: basal ganglia level (thalamus, basal ganglia,
nucleus caudatus) and supraganglionic level (centrum semiovale and corona radiata).

@ua. 1. Oyerka no ckarnama ASPECTS — Haauyue Ha gBa cmaHgapmHu peauoHa Ha mepumopusma Ha CMA: HuBo 6azarHu 2aHzaAuu
(thalamus, basal ganglia, nucleus caudatus) u cynpazaHeauoHepHo HuBo, koemo Bkatouba centrum semiovale u corona radiata.

than 8 points are associated with a better response
to thrombolysis, 0 indicates broad stroke involving
the whole MCA area.

The limits of the ASPECTS scale are related to

the following reasons:

« ASPECTS is intended for the territory of the
MCA;

e« There have been difficulties in the
interpretation of changes in the M2 segment
because of artifacts at the skull base;

« Ischemic lesions in border areas (watershed
infarcts) are difficult to evaluate;

e The presence of subcortical and
periventricular changes in the brain white
matter associated with age can cause
errors;

« Changes in the image quality associated
with artifacts of movement or change in
slope can lead to incorrect evaluation.

The MR CLEAN trial showed the benefit of

thrombectomy for patients with ASPECTS scores
of 5 or more points (5-7 points) but not with
ASPECTS scores 0-4 [8]. In the ESCAPE and
SWIFT-PRIME trials a lower ASPECTS threshold
was applied — 5 and 6 points respectively [16].
A multicenter analysis of 165 patients, the
vast majority of whom underwent endovascular
or intravenous recanalization treatment, showed
perfusion CT as an independent prognostic
value for the clinical outcome. The importance
of recanalization was particularly important in
patients with large penumbra volumes [10, 20].

nparaHrnMoHepHO HUBO, KOETO BKItOUBA centrum
semiovale n corona radiata. o T031 HaunH ce
oLeHsiBa MoLTa, KOATO € aHraxkupaHa, kaTo na-
TONOTMYHUTE 06pas3n € HEOBXOOUMO Oa Ce BUXK-
JaT Ha Hanl-manko ABa MnocnefoBaTenHu cpesa
3a Ja ce rapaHTuMpa, Ye Haxogkata e HaucTuHa
abHopmHa [18].

MMpw nunca Ha ucxemusi 6POAT Ha Makcumarn-
HUTe Toukun no ckanara e 10. MNpu HanuuneTo Ha
OoCTpa ucxemus 3a BCsAKa TepuUTOpus, MocoyeHa
no-gony, ce n3saxga no 1 Touka:

1. Hykneyc kayparyc;
nyTameH;

Kancyna WHTepHa;
NHCyNapeH KOPTEKC;
M1-npegHa CMA kopa — ¢dpoHTaneH onep-
Kynym;
6. M2-kopa, natepanHo OT WHCynapHus
KOPTEKC — mpefeH TemnoparneH nob;

7. M3-3ageH TemnoparneH No6;

8. M4-HenocpencteeHo Hap Mi;

9. M5-HenocpencTeeHo Hap M2;

10.M6- HenocpepncTeeHo Hag M3.

M1-M3 ca Ha HMBOTO Ha 6a3anHuTe raHrnuu,
a M4-M6 — Ha HMBOTO Ha BEHTPUKYNMTEe Hapa 6a-
3anHute agpa (owur. 1).

MakcumanHusat 6pon Toukn e 10. Mpu Hop-
maneH KT ce pasat 10 1. ASPECTS < 7 e no-
Kasaten 3a MOBUWEH PUCK OT CUMMATOMATUYHO
KbpBEHe 1 folla NporHo3a Ao 3 mecel, cnep vH-
cynta. ASPECTS > 8 ce cBbp3Ba C M0-406pO
noenusiBaHe ot Tpomb6onm3a. Pe3yntat 0 nokas-

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

Fig. 2. Areas involved by pathological changes on the scale
ASPECTS: A front-circulation; P-posterior circulation; C-n.
caudatus; L-n. lentiformis; IC-internal capsula; l-insular ribbon;
MCA-middle cerebral artery; M1 front SMA crust; M2-SMA lateral
cortex of the insular ribbon; M3 rear of SMA crust: M4 M5iM6
are front, side and rear part of the territory of SMA just above
the M1, M2 and M3, rostral of the basal ganglia. Subcortical
structures are divided into 3 points (C, I, IC). The bark of MSA
contains 7 points (insular cortex, M1, M2, M3, M4, M5 and M6).

Quz. 2. Tepumopuu, aHeaXupaHu 0m NAMOAO2UYHU NPOMEHU 10
ckanama ASPECTS: A-npegHa yupkynauyus; P-3agHa yupkyaayus; C-n.
caudate; L-n. lentiformis; IC-internal capsula; I-insular ribbon; MCA-
cpegHa mo3byHa apmepus; M1-npegHa CMA kopa;, M2-CMA kopa
AamepanHo Ha insular ribbon; M3-3agHa yacm Ha CMA kopa; M4,
M5uM6 ca npegHa, cmpaHu4Ha U 3agHa yacm Ha mepumopusima
Ha CMA HenocpegcmBeHo Hag M1, M2 u M3; pocmpasHo om
bazarHume  eaHeAauu.  CybKOpmUKaAHUme — cmpykmypu — ca
pasnpegeneru 8 3 mouku (C. |, IC). Kopama Ha MCA cbgbpxa 7
mouku (insular cortex, M1, M2, M3, M4, M5 u M6).

Treatment recommendations according to the
existing standard [21]

» Mechanical thrombectomy in addition to
intravenous thrombolysis within 4.5 hours
when eligible, is recommended to treat
acute stroke patients with large artery
occlusions in the anterior circulation up to
6h after symptoms onset (Level 1, Grade A);

» Mechanical thrombectomy should not pre-
vent the initiation of intravenous thromboly-
sis where this is indicated, and intravenous

Fig. 3. Front area of MCA (green) meets the M1, M4 and M5 areas
in ASPECTS scale. The back area of MCA (blue) corresponds to
M2, M3 and M6 district.

Guz. 3. pegHa mepumopus Ha CMA (3eneHo) omeoBaps Ha M1,
M4, M5 obaacmu no ckarama ASPECTS. 3agHama mepumopus
Ha CMA (cunbo) omeoBapsm Ha M2, M3, M6 o6aacm no
ckanama ASPECTS.

Ba OGLUMPEH WMHCYNT, aHraxupawy usnara TepuTo-
pua Ha CMA.

Ckanata ASPECTS unma HSKOU OrpaHuyveHus,
KOWTO Ce OTHacAT [o:

e TepuTopusiTa camo Ha CMA;

e 3aTpyOoHeHa MHTeprpeTauns Ha NpPOMeHuTe
B M2 cermeHTta Ha CMA nopaamn aptedaktu
rno 6asarta Ha uyepena;

TPYOHO OLUEHsiBaHe Ha MHGAPKTU B rpaHny-
HUTEe 30HU (T.Hap. Watershed infarcts);

e HANMUMETO Ha CYBGKOPTUKANIHU N NEPUBEH-
TPVKYNapHU MPOMEHM B BANOTO MO3bYHO
BELLECTBO, CBbp3aHM C Bb3pacTra, morat
Ja ca npuymHa 3a rpeLuku;

KauyeCcTBOTO Ha Obpasa MOXXe Ja Cce BOoLK
npu aptedakT OT ABVKEHNE U MPOMEHU
B Hak/oHa.

MpoyusaHeto MR CLEAN nokassa nonsara ot
TpombekTomua npu naumeHtn ¢ ACPECTS ot 5
nnn noeeye Toukn (5-7 Toukm), Ho He n ¢ ASPECTS
ot 0 po 4 Toukm [8]. B npoyuBaHusita ESCAPE n
SWIFT-PRIME ca 13non3saHu no-HUCKM TOYKU MO
ASPECT cboTBeETHO 5-6 TOUKM [16].

MynTuueHTpoB aHanus, nposepeH npu 165
naumeHTn, no-ronsMara 4YacT OT KOMTO ca Mony-
UANN €HO0BACKYyNapHO UM UHTPaBEHO3HO peka-
HanMM3aunoOHHO NeyeHne, nokassa nepdysnoHHa-
Ta KT kato He3aBUCMM MPOrHOCTUYEH 6ener 3a
KNMUHNYHUS n3xod. Ponsta Ha pekaHanusaumsTa
€ OCOBEHO BaKHA MpU MauMEHTU C rofsiM O6em
Ha neHam6para [10, 20].

Mpenopbk;n Ha KOHCEHCcyca 3a MeXaHU4Ha
TpombGekTOoMMA [21]:

e MexaHnyHa TPOMOGEKTOMUS 3a fevyeHne Ha
OCTbP WCXEMWYEH WHCYNT C OKy3uUs Ha
ronsamMa apTepus B npegHarta uupkKynaums
ce npenopbyBa npes3 nbpeute 4,5 vaca
kato go6aeBka kbMm VBT, (korato e npu-
noXnMa) uamM Jo 6-9 yac OT Havanoto Ha
KnuHnyHuTe cumntomun (Knac 1, Hueo A);

» MexaHnyHaTa TPOMGEKTOMMA He TpsibBa Oa
npeyn Ha 3anoyBaHETO Ha WHTPAaBEHOS3-
HaTta Tpomb60/M3a, Korato T € MnokasaHa
(Knac 1, HuBo A);

e [lpn pOoKasaHM MoOKas3aHWs MexaHuyHaTa
TPOMGEKTOMMSA TpsibBa Oa Ce U3Bbplun
Bb3MOXXHO Han-ckopo (Knac 1, Huso A);

» Kato mbpBO CpeacTtBO Ha M36op 3a Mexa-
HUYHA TPOMBEKTOMUNSA TpsSibBa Aa ce npuemar
CTEHT PETPUBbPUTE, OOOBPEHN OT MECTHUTE
3gpasHu cnyxéu (Knac 1, Hueo A);

e [lpyrn cpepnctBa 3a TPOMBEKTOMUS WU
acnmMpauusi, 0OoO6peHN OT MECTHUTE 3O4paBs-
HU Cnyx6u, MoraTt CbLLO fa ce W3MNon3Bar,
aKo ce MnocTurHe 6bp3a, MbiHa U 6e30-
nacHa peBackynapusauusi Ha MpuLenHiTe
CbOOBE MO MNpeLEeHKa Ha HEBPOMHTEPBEH-
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thrombolysis should not delay mechanical
thrombectomy (Level 1, Grade A);

e Mechanical thrombectomy should be
performed as soon as possible after its
indication (Level 1, Grade A);

e For mechanical thrombectomy stent
retrievers approved by local health
authorities should primarily be considered
(Level 1, Grade A);

« Other thrombectomy or aspiration devices

approved by local health authorities may

be used if rapid, complete and safe re-
vascularization of the target vessels can be

achieved (Level 2, Grade C);

Ifintravenous thrombolysis is contraindicated

(e.g. Warfarin-treated with therapeutic INR)

mechanical thrombectomy is recommended

as first-line treatment in large vessel

occlusions (Level 1, Grade A);

Patients with acute basilar artery occlusion

should be evaluated in centers with multimodal

imaging and treated with mechanical
thrombectomy in addition to intravenous
thrombolysis when indicated (Level 4, Grade

C); alternatively they may be treated within a

randomized controlled trial for thrombectomy

approved by local ethical committees;

e The decision to perform mechanical

thrombectomy should be made by a

multidisciplinary team comprising at least a

stroke physician and a neurointerventionist and

performed in experienced centers providing
comprehensive stroke care and expertise in

neuroanesthesiology (Level 4, Grade C);

Mechanical thrombectomy should be

performed by a trained and experienced

neurointerventionist who meets national

and/or international requirements (Level 2,

Grade B);

« The choice of anesthesia depends on

umoHanucta (Knac 2, Hueo C);

AKO WHTpaBeHO3HaTa TpPOMGOMM3a € Mpo-
TMBOMOKasaHa (Hanp. nauueHT Ha Bap-
dapuH/cuHtpom ¢ TepanesTtuyeH INR),
KaTo CpeacTtBO Ha MbpBU fleuebeH 1U360p
npy OKJy3Ksl Ha rofsM Cbh Ce Mpernopbu-
Ba MexaHuuHata Tpombéektomus (Knac 1,
Hueso A);

MaumeHT ¢ ocTpa OKny3us Ha 6asunap-
HaTa apTepus Tps6Ba ga 6baaT OLEHEHU
B LEHTPOBE C MynTMMojanHa o6pasHa
AMarHocTka u TpeTupaHu C MexaHu4vHa
TPOMGEKTOMUST B [O06GaBKa KbM WHTpa-
BeHO3HaTa Tpomb6onusa, Korato TA €
nokaszaHa (Knac 4, Huso C); B gpyrute
cllyyanm MOXXe Aa Ce M3BbpLUM MexaHunyHa
TPOMGEKTOMUS B PaHOAOMU3NPAHO KOH-
TPONHO Mpoy4yBaHe, OOO6PEHO OT MeCT-
HUTE ETUYHU KOMUCUM.

PeweHneTo 3a 3amnoysBaHe Ha MexaHWYHa
TPOMGEKTOMUS TpsibBa Qa Ce Hanpaswu
CbBMECTHO B MYNTUAUCUMMINHAPEH €eKun,
BK/lOUBALL, MOHE HEBPOSOr C OnMuMT B
NEYEHNETO Ha WHCYNTU N HEBPOVHTEPBEH-
unoHanuct. To Tps6Ba fa ce N3BbPLUEH B
OMUTEH LEHTbP, OCUrypsBall afekBaTHa
rpwka u HeBpoaHecTesuonorus (Knac 4,
Hueo C);

MexaHnuHaTa TpoMGeKTOMUS Tpsi6Ba da ce
M3BbPLUN OT TPEHWPaH U OMUTEH HEBPO-
WHTEPBEHLIMOHANNCT, KOWTO OTroBaps Ha
HaUMOHaNHUTE W/UNN MeXayHapoaHu U3su-
ckBaHus (Knac 2, Huso B);

N360pbT Ha aHecTe3ns 3aBUCU OT WHAK-
BuayanHata npeueHka. Hesasucumo ot
n3bopa Ha MeToaMKa, BCUYKM YCUNUS
TpsibBa Oa 6baart MosIoXKeHu ga ce m3ber-
He 3ab6aBsiHe Ha TpombekTomusATa. (Knac
2, Hueo C).

the individual situation; regardless of the N360p Ha nauneHTN 3a NpoBeXXaaHe Ha me-
choice of procedure, all efforts should be XaHNYHa TPOMOBEKTOMMS CbOGPa3HO KOHCEHCY-
made to avoid thrombectomy delay (Level ca[21]:
2, Grade C). o Okny3usita Ha WHTpPakpaHuanHu CbOoBe
TpsbBa ga ce guarHocTuumMpa C HeuHBa-
3MBHM 06pasHM u3cneaBaHnsa, Korato e
Bb3MOXXHO, Npean O6MUCNSHETO 3a npuna-
e Intracranial vessel occlusion must be raHe Ha MexaHu4yHa TpombGekTomus (Knac
diagnosed with non-invasive imaging 1, HuBo A);
whenever possible before considering e AKO 06pa3HNTE M3CneaBaHns He ca Hanuu-

Patient selection for mechanical thrombectomy,
according to the existing standard [21]

treatment with mechanical thrombectomy
(Level 1, Grade A);

« If vessel imaging is not available at
baseline, a NIHSS score of >9 within the
first three hours and >7 points within the
first 6 hours may indicate the presence of
a large vessel occlusion (Level 2, Grade B);

« Patients with radiological signs of large

HK, To NIHSS > 9 TOukM npe3 nbpBUTE 3
yaca n NIHSS >7 Toukm mexpgy Tpetus u
WecTuss yac, nokassaTr OKIy3us Ha rofsm
cba (Knac 2, Hueo B);

MauneHTMTEe C 6Genesm OT o06pasHuTe
n3cnegBaHns 3a  ronemu uHbapumpaHu
30HK (Hanpumep usnonadeankyn ACPECTS)
MOXEe [a Ca Henogxomswy 3a TPOMGEKTO-
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infarcts (using the ASPECTS score) may
be unsuitable for thrombectomy (Level 2,
Grade B);

» Imaging techniques for determining infarct
and penumbra sizes can be used for patient
selection and correlate with functional
outcome after mechanical thrombectomy
(Level 1, Grade B);

e Advanced age alone is not a reason
to avoid mechanical thrombectomy as
adjunctive treatment (Level 1, Grade A).
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Objective: Dysgenesis of the corpus callosum (DCC) is a rare anomaly in the deve-
lopment of the neural bands which connect the two cerebral hemispheres. It is polyethio-
logic, with different levels of structural changes (partial or complete) and various clinical
manifestations (even without symptoms). The aim of our research is the presentation of a
clinical case with typical neuroimaging findings of the brain associated with DCC.

Material and Methods: Clinical, neuropsychological and neuroimaging studies are con-
ducted in parallel in 23-year old patient with proven dysgenesis of the corpus callosum.
The magnetic resonance images (MRI) of the patient's brain are compared with those
of a clinically healthy person of the same age. To emphasize the typical morphologic
features of the anomaly diffusion tensor imaging (DTI) and tractography were also held.

Results: The 23-old patient is with anamnesis of a febrile seizure experienced
in the early childhood and followed by antiepileptic medical treatment for several
years. Because of his delayed neuropsychological development and severe memory
deficiency, he hardly finished his secondary education. According to his father he suf-
fers from occasional headache and has a poor vocabulary background. The clinical
assessment shows left facial hypotrophy and no other abnormalities. The neurological
status reveals apraxia of upper limbs and the neuropsychological study — mild cogni-
tive deficiency. With MRI of the brain we visualize the typical for DCC changes — lack
of part of the truncus and the whole splenium, parallel direction of the lateral ventricles
- “racing car” sign, “steer — horn” sign and dorsal communication of the third ventricle
with the interhemispheric fissure. There are also dilated Meckel cavities and medially
dislocated carotid siphons. The fiber tractography images show partially developed
corpus callosum - rostrum, genu and anterior part of truncus. Nerve fibers (in red)
from parieto-occipital zones and also from frontal lobes converge to the genu. Fibers
(in green) from parieto-occipital lobes run forward, parallel and medial to the lateral
ventricles, and form the so called Probst bundles. These findings are in contrast with
the magnetic-resonance images of the brain of the healthy control.

Discussion: This clinical case underlines the importance of neuroimaging modali-
ties for the accurate diagnosis of brain anomalies. Magnetic resonance imaging,
along with clinical and neuropsychological studies, can assess the degree of brain
tissue reorganization in callosal dysgenesis. MRI tractography displays impaired fiber
connectivity between the two hemispheres and heterotopic tracts not present in the
healthy control. The existence of such anomalous connections are related to impaired
neurocognitive and behavioural development of individuals with DCC.
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Kniouosn gymn:
avcreHesuns Ha
KOpMyC Kanosym,
MarHuTeH pe3oHaHc,
MarHUTHOpPe30HaHCHa
Tpakrorpadus

C pasfuyHa CTeneH Ha CTPYKTypHa yBpeaa M pasHoo6pasHa knvHuyHa usssa. Llen
Ha Mpoy4yBaHETO € OnuCaHWe Ha Cnyyan C XapakTepHa Haxogka npu HeBpous3obpa-
39BaluMTe M3CcnedBaHUs Ha rMaBHUA MO3bK, acouuupaHa C AUCreHe3nsl Ha Kopryc
Kanosym.

Mamepuanu u memogu: TNpn 23-rogneH MbX C JokKasaHa aucreHesns Ha Kopnyc
Kanodym ca NpoBeAeHN napanesHo KAUHUYHW, HEBPOMCUXOMOrMYHN 1 HEBPOM306pa-
3aBawy nscnegsanus. lNonyyeHnTe pesyntaty ca CpaBHEHU C 06pasuTe OT MarHUTHUSA
pe3oHaHc (MP) n OT marHutHopes3oHaHcHaTa TpakTorpadus Ha rnaBeH MO3bK npwu
KIMHUYHO 304paB MbX Ha cbliata Bb3pacT.

Pesynmamu: Tpu 60nHWS Ce yCcTaHOBABAT aMHECTUYHM AAHHW 3a €AHOKPAaTHO
npexuBsH GebpurieH rpy B paHHa AeTckKa Bb3pacT C Mocnedsallo NeyeHne ¢ aHTu-
enunenTuyHN cpepcTea. Mopagn 3a6aBeHO HEBPOMCUMXUYHO pas3BuTAE UM MameToBU
HapyLleHns, TON 3aBbpliBa TPYAHO CPeAHOTO cu obpasosaHue. Mo gaHHM Ha Gawa
My CTpaga OT rnasobonue, nva 6egeH PeyHVKOB GOH M HapylleHa KoopauHaumsa Ha
aBvxeHusTa. KnuHWYHOTO m3cnefasaHe nokassa xunotpodus Ha nssata fuuesa nono-
BMHa, 6e3 Apyra opraHHa naronorus. YcTaHOBsBa Ce anpakcus 3a KOOPAUHMPaHUTE
OBWKEHNS Ha rOpHUTE KpanHuuy. HeBpomncuxonornyHOTo u3crnegBaHe nokassa ek
KorHutuseH geduumt. C MP Ha rnmaBeH MO3bK Ce BU3yannaunpart XapakTepHu MPOMEHN
3a KK - nunca Ha vyacT OT TpyHKyca ¥ Ha uenus ChfAeHWym, napanefneH xof Ha
natepanHute BEHTPUKYNM (,CbCTe3aTtenHa kona“), gop3anHa KOMyHuKauus Ha TpeTtu
BEHTPUKYN C MHTepxemucpepHarta ducypa, KUCTUYHO AunatupaHn KyxuHu Ha Meken
N MeOnanHo N3MeCTEHN KapoTUAHN cudOoHW. Ta3n HaxoaKa KOHTpacTupa ¢ 06pasHoOTo
MP n3cnegBaHe Ha rnaBHMS MO3bK Ha 3[4paBaTta KOHTpona.

O6cbxgaHe: TMpoyuBaHeTo noTBbpxpasa, 4Ye KK npedus3BrkBa xapakTepHu
nNpOMeHn B MO3bkKa, KOWTO MoOrar Aa ce Bu3yanusmpar C HeBpou3o6passsalin
n3cnengBaHus. B Kopenauna ¢ KANMHUYHKU N HeBPOMNCUXONIOrMYHN n3cneaBaHnua Moxxe
Ja ce OueHM CTemneHTa Ha MO3byHa peopraHn3aumMs B 3aBUCHMMOCT OT TeXecTTa Ha
CTPpyKTypHaTa aHomanus. MarHutHope3oHaHcHaTa TpakTorpadusa npeacrass abHOPM-
HO dOopMMpaHNTE BflakHa Mpu cnyyas C AWCreHe3usi, KOUTO He ce n3obpassasart npu
3Apasarta KoHTpona. Hanvmumeto Ha nogo6Ha aHoManHa MHTepxemucdepHa Bpb3ka e
CBbp3aHa C HEBPOKOTHUTMBHU U NMOBEAEHYECKN HapyLUEHUS.

Dysgenesis of the corpus callosum (DCC) is
an anomaly in the development of the largest
brain commissure in which the transmission
of neural impulses and the integration of the
sensor, motor and cognitive information between
the two hemispheres are intercepted [5]. The
alterations in the morphology of the corpus
callosum vary and include agenesis, dysgenesis
and hypoplasia [5, 9]. Complete absence of
corpus callosum (agenesis) was first reported
in 1812 by Johann Christian Reil and the partial
lack (dysgenesis) — in 1848 [17]. The hypoplasia
is characterized by reduction of the thickness
of corpus callosum, caused by a reduction of
the neural fibers [5, 9]. When the alterations in
the development of corpus callosum are minor,
they are often asymptomatic, which hinders the
diagnosis.

The incidence rate of the anomalies in
the development of corpus callosum in adults
is roughly 1:4000, but a lot of “asymptomatic”
cases are left undiagnosed [5, 14]. The modern
diagnosis is complex and is based on clinical,
neuropsychological and imaging studies, whereas
in the past cases with anomalies of corpus
callosum were found incidentally during autopsy
[14, 17]. Magnetic resonance tomography and
tractography are the main imaging studies that
objectify the morphology of the corpus callosum
and its anomalies [5, 11].

HOucreHesusita Ha kopnyc kanos3ym (OKK) e
aHomanusi B pasBUTUETO Ha Hau-ronsgmara Mo-
3byHa KOMUCYpa, MPU KOSTO Ce Bb3NpensaTcTsa
npenaBaHeTo Ha HEPBHUTE MMMYNCU U MHTErpauu-
ATa Ha CeH3opHaTa, MOTOpHaTa U KOrHWTMBHATa
nHbopmMaums Mexxgy ABETe MO3byHM Xemucdepu
[5]. U3ameHeHusaTa B MopdonorusaTa Ha Kopnyc Ka-
No3yM BapupaT Kato areHes3us, AMCreHesns n xu-
nonnasus [5, 9]. MNMbnHa nunca (areHe3ns) Ha Kop-
nyc Kaso3ym € onucaHa 3a nbpBu nMbT OT Johann
Christian Reil npe3 1812 r, a uyactuuHa (gucre-
He3nsa) — npes 1848 r. [17]. Xunonnasusta ce xa-
pakTepu3upa C HamaneHa gebenmHa Ha Kopryc
Kanosym nopagm penykums Ha HepBHUTE BRakHa
[5, 9]. KoraTto npomeHuTe B pas3BUTUETO Ha Ma-
30MecToTO TANO Ca He3HayMMmu, Te ca Ham-4ecTo
acyMMTOMHU, KOETO 3aTpydHsBa auarHosaTta.

YecToTata Ha aHoOManuMTe B pPasBUTMETO Ha
Ma30/ecToTO TAMO cpef Bb3pacTHOTO HaceneHne
e npubnusutenHo 1:4000, HO peguua ,acumn-
TOMHU® criyyan ocTaBaTt HeauarHocTmumpanu [5,
14]. CbBpemeHHaTa AuarHo3a e KOMMNeKcHa u
ce 6a3upa Ha KIUHWYHW, HEBPOMCUXONOrNYHN 1
06pasHy n3cnenBaHus, oKaTo B MUHANOTO Cly-
YyauTe C aHOManuu Ha Kopryc Kanosym ca OTKpu-
BaHW cCryyanHO No Bpeme Ha aytoncus [14, 17].
MarHuTHope3oHaHcHaTa Tomorpadusa C  Tpak-
Torpadus ca OCHOBHU O6pasHU MeToau, KOWUTO
o6ekTuBMpat MopdosnormsTa Ha Koprnyc Kanosym
N HenHute aHomanuu [5, 11].
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Materials and methods

A 23-year-old male with dysgenesis of the corpus
callosum is examined. The male is adopted,
therefore there are no records of his prenatal
development. There is history of a single febrile
seizure at 8-months of age, followed by antiepileptic
medical treatment with phenobarbital and tegretol
since 2-years of age until year 2000. During that
period no imaging studies were made. There are
conclusions from routine electroencephalograms
(EEG) most of which are normal (last EEG from
1999). According to the father, the patient has
poor vocabulary background, cannot execute
coordinated activities with both hands, has a
periodic migraine accompanied by copious
amounts of perspiration and irritability of noise,
followed by falling asleep; suffers from various
phobias. Sometimes he experiences quivering of
the limbs and problem swallowing solid foods.
He finished high school with low grades after a
lot of extra work. He has made short attempts to
work and was unsuccessful in trying to fit in the
social environment.

For the aim of the study, the patient underwent
clinical, neurological and neuropsychological
studies, EEG, visual and auditory evoked potential
tests. The brain parenchyma is evaluated with
magnetic resonance tomography (MRT) and
tractography. The results of the neuroimaging
studies of the patient’s brain are compared with
those of a clinically healthy male of the same
age. In order to find additional anomalies an
echocardiography, pharyngoscopy, audiometry
and neuroophtalmic studies were made.

Results

The clinical assessment shows facial asymmetry
with left facial hypotrophy, apraxia of the upper
limbs, without rough deficits in the neurological
status, higher cortical functions, sight and
hearing. The pharyngoscopy reveals slightly
enlarged tonsils. The values of blood pressure
and heart rate, evaluated with a Holter monitor,
vary from 110/60 mmHg at night to 148/90 mmHg
in the evening, while heart rate varies from 55 to
92 beats per minute, which suggests essential
hypertension. The echocardiographic study
shows preserved left ventricular geometry,
with preserved global systolic function and
contractility. The aortic valve is with three flaps,
degenerative fibrotic changes on the right
coronary flap — peak gradient 9,4 mmHg and
with low-grade aortic regurgitation. The velocity
in the descending aorta is preserved. The right
ventricle is with upper borderline size and is
apically trabeculated.

Marepunanu n metrogun

M3cnepBaH e 23-roavueH MbX C AncreHesuns
Ha KOpMNyC Kano3yMm, KOUTO € OCMHOBEH K HAMa
OaHHU 3a npeHartanHoto My passutue. o pgaH-
HU OT aHamHe3aTa Ha 8-meceuyHa Bb3pacT TOM
noslyyaBa eoHOKpaTHO GeGpUNeH Mbpu, 3a KOETO
OoT 2-roguwHa Bb3pact po 2000 r. npuema aH-
TMEeNUNenTMUYHN MednkameHTn (peHobapbutan u
Terpeton). [pe3 103K nepuog He e npoBexaan
06pas3Hn n3cnedBaHus. Hanvue ca 3aknoueHus
OT pyTMHHW enekTpoeHuedanorpammn (EEI), no-
BEYETO OT KOUTO Ca OMNUCaHU Kato HOpMasHM
(mocnegHuaT 3anuc e ot 1999 r.). Mo gaHHW Ha
fawiarta NauMeHTbT € C 6egeH peyvyHMKOB QOHA,
He MO)Ke [a M3BbpLUBa KOOPAMHMPaHN OENHOCTM
C OBeTe pble, CcTpaga OT NepuoanyHoO NpPUCTbI-
HO r1aBo6onve, NPUOPYKEHO OT OBUIHO U3MOTS-
BaHe, CuUnHa pasgpasHUTENIHOCT KbM LWYM U MOC-
nepBallo 3acnvBaHe, M3NUTBa PasnuuHu CTpa-
xoBe. [NoHsKora nma noTpenBaHUs Ha KpanHUUm-
T€ W CMyLEHNs B MbATAHETO Ha TBbpAa XpaHa.
3aBbpluBa CpedHO 06pa30BaHMe C HUCHK yCnex
cnen MHOro [OMbAHUTENHW 3aHumanus. [pasu
KpaTKoTpanHu onuTy ga pabotu 6e3 ga ycnee ga
ce Brpagu B couuanHarta cpepa.

3a uenuTe Ha NpPoy4YBaHETO Npu 60MHKS € Npo-
BEOEHO K/VHUYHO, HEBPOJSIOTMYHO N HEBPOMCKXO-
nornyHo uscnepgsaHe, EEl, 3putenHu n cnyxosu
eBOKMpaHn noTteHumanu. MO3bYHUST MapeHxXum
€ OUeHsiBaH NMocpeacTBOM MarHUTHOPE3OHaHCHAa
Tomorpadua (MPT) n Tpaktorpadus. Pesynratute
OT HEBPOU306pa3saBaLLMTE METOOM Ca CPaBHEHU C
06pasunTe Ha MO3bYHKS MAPEHXVMM Ha 30paB MbX
Ha cblyaTa Bb3pacT. 3a OTKpMBaHE Ha Bb3MOXXHM
CbMbTCTBALLM aHOManUM ca MPOBEOEHN exoKap-
prorpadus, GapuHrockonus, ayauomMeTpus 1 HeB-
pPOOGTANMONOMMYHO N3CNeaBaHe.

Pesyntatn

KnvHnuHOTO mnacnepgsaHe npu 601HMA ycTa-
HOBSIBA NnuLeBa XeMuacumeTpusi ¢ XunoTpoodus
Ha ngfBaTa MNOMOBMHA Ha NUUETO, anpakcus 3a
KOOPONHNPAHUTE OBVKEHUS HA FrOPHUTE KpamnHU-
un 6e3 rpyou geduumtn B HEBPONOTUYHMSA CTa-
TYC, BUCLUUTE KOPOBMK PYHKLMU, 3PEHNETO N Chy-
xa. MMpn dapuHrockonusa ce Ha6nogaesaT Jeko
yBennueHn ToH3uIm. CTOMHOCTMTE Ha KPbBHOTO
HansraHe W rnyncoeata 4YecToTa, OLEHsBaHu C
XONTEePMOHUTOpUpaHe, Bapupat ot 110/60 mmHg
B HOWHWTE yacose, Ao 148/90 mmHg, peructpu-
paHu HapBeuep, a cbpaeyHara yecTtora — OT 55
00 92 yo/MUH, KOETO HacouBa KbM eceHumanHa
xmneptoHusa. ExokapanorpadckoTo um3cnensaHe
nokassa CbxpaHeHa NeBoKamMepHa reoMeTpus Ha
CbpLETO, 3anaseHa rno6anHa cucTtonHa ¢yHk-
LUMS N KOHTPaKTUAUTET. AopTHaTta kKnana e ¢ Tpu
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Case

Control

Fig. 1. Brain MRI (T2WI) in patient with DCC (A, B, C) and control subject (D, F, E). Absence of the dorsal part of the truncus and the
whole splenium of the corpus callosum (A), abnormal lateral ventricles — “steer-horn sign” (B), and parallel to each other lateral ventricles —
“racing car sign” (C) in the patient with DCC. Normal corpus callosum (D), frontal horns (E), and lateral ventricles (F) in the healthy subject.

Que. 1. MPT Ha eraBer mosbk (T2WI) npu 6oaHus ¢ KK (A, B, C) u kormpoaama (D, E, F). J/lunca Ha 3agHama yacm Ha mpyHkyca u
Ha yeAus cnaeHuym Ha kopnyc karo3ym (A), npomeHeHu AameparHu BeHmpukyau mun “steer-horn sign” (B) u AamepanHu BeHmpukyAu
c napaneneH xog — ‘racing car sign” (C) npu 6oaHus ¢ JKK. HopmanHo uzo6passBane Ha kopnyc kanosym (D), ¢poHmarHume poza
(E) u ramepanHume BeHmpukyau (F) npu kauHuYHO 3gpalama KoHmpoAa.

The psychological study shows low grade
cognitive defciency, IQ = 82. There is global re-
tardation of the mental processes, reduction of
the thinking process, emotional liability and im-
pulsiveness.

The routine EEG study shows well-organized
and symmetrical alpha rhythm parieto-occipitally
without abnormal graph elements. The visual and
brainstem auditory evoked potential tests show
normal aferentation.

With MRI of the brain we visualize the typical
for dysgenesis of the corpus callosum changes -
lack of the dorsal part of the truncus and the
whole splenium of the corpus callosum (fig. 1A).
The dorsal cingulum is not formed. The sulci on
the medial surface of the dorsal frontal and pa-
rietal lobe are radially oriented. There is a dorsal
communication between the third ventricle and
the interhemispheric fissure. The frontal horns
and the atriums of the lateral ventricles are paral-
lelly oriented on both sides and form the typical
for this anomaly alterations — “racing car sign” on
an axial view and “steer-horn sign” on a coronary
view (fig. 1B, C). Additionally, there are cystically
dilated and filled with cerebrospinal fluid Meckel
cavities, with medially dislocated carotid siphons

nnatHa, $pu6pPO3HN AereHepaTVBHU MPOMEHW Mo
OACHOTO KOPOHApHO MnaTHO — MUKOB rpagmveHT
9,4 mmHg 1 ¢ HUCKOCTeneHHa aopTHa perypru-
Tauus. 3anaseHa e CKopocTTa B [AeCuUeHOeHTHa-
Ta aopTa. [ldcHata Kamepa € C ropHorpaHn4yHu
pasmepu 1 e TpabekynapusupaHa anmkasHo.

[McuxonornyHoTO M3cnenBaHe rnokassa fieka
CTeneH Ha KorHutueeH geduuut, 1Q = 82. Hanu-
ue e obLa 3abaBeHOCT Ha NCUXUYHUTE MpoLecH,
pedyuMpaHoCT Ha MUC/IOBHUS MpoLec, eMOLMOo-
HanHa nabunHOCT U UMMYICUBHOCT.

PytnHHoTo EEl ycTtaHoBsiBA [O6pe opraHu-
3ypaH U cumeTpuyeH anda puTbM NapUETo-OK-
uMnuTanHo 6e3 abHoOpMHU rpadoenemeHTn. 3pu-
TeNHUTE U CTBOMOBUTE CI/IYXOBO MPEAM3BMKaHU
noTeHumMann nokassaT HopmanHa 3putenHa u
cnyxosa adepeHTaLms.

C MPT Ha rnaBHMA MO3bK Ce OTKpuBaT Tu-
NMUYHN 3a OUCreHe3nss Ha Mas3onecToTo TANO Npo-
MEHW — nunca Ha gops3arnHarta 4yacT Ha TpyHKyca
N Lenus CrineHnym Ha Kopnyc kanosym (our. 1A).
Jop3anHuaTt umHrynym He e ¢opmupaH. MHKu-
Te Mo MegmanHata MOBbPXHOCT Ha Jop3anHus
dpoHTaneH n napueTanHusa Oan ca opueHTUupaHmu
pagmnanHo. Hanuue e gopsanHa KOMyHUKauusa Ha
TPETV BEHTPUKYN C MHTepxemucdepHara pucypa.
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Case
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Fig. 2. MR tractography in the patient with DCC (A, B, C) and the control subject (D, E, F). Partially developed corpus callosum in
the area of the genu and the anterior part of the truncus (A), Probst bundles parallel to the lateral ventricles (B) with 3D tractography
reconstruction (C) in the patients with DCC. Normal fiber connections between the two hemispheres in the healthy subject (C, D) with

3D reconstruction (F).

Que. 2. MP mpakmoepagus npu 60aHus ¢ KK (A, B, C) u konmpoaama (D, E, F). YacmuuHo pa3Bum corpos callosum 8 o6aacmma
Ha KoAsHOmMO u npegHama My yacm (A), napareaHu Ha rameparHume BeHmpukyau cHonoBeme Ha Probst (B) ¢ 3D pekoHcmpykyus
(C) npu 6orHus ¢ [JKK. Hopmansa mpakmoepagus (D, E) ¢ 3D pekoHcmpykyus (F) Ha corpos callosum npu KOHmMPOAHOMO AUUE.

located next to their medial side. There is also
an alteration in the modelling of the sphenoid
bone - reduced volume of the dorsal part. The
findings are in contrast with the normal anatomy
of the brain, portrayed by the MRT of the healthy
control (fig. 1D, E, F).

The magnetic resonance tractography im-
ages show partially developed corpus callosum
- only the genu and the anterior part of the trun-
cus of the corpus callosum are formed and their
preserved nerve fibers are shown in red (fig. 2A).
Abnormal convergence of nerve fibers (shown in
red) from the parieto-occipital and frontal zones
to the genu of corpus callosum is observed.
Nerve fibers, depicted in green, from parieto-
occipital regions run forward and longitudinally,
and are medial to the lateral ventricles, and form
the so called Probst bundles (fig. 2B). The con-
vergence of nerve fibers to the genu of corpus
callosum and the forming of the Probst bundles
is demonstrated on the 3D - reconstruction of
the tractography (fig. 2C). In comparison to the
healthy control, in the patient with DCC there is
a disturbance in the communication between the
two hemispheres that is shown with the MR trac-
tography.

DpoHTanHMTE pora u atpuymiTe Ha natepanHiTe
BEHTPUKYNM Ca OpueHTUpaHu napanenHo, odop-
MSINKN XapakKTepHW 3a Ta3u aHomanus obpasu
— “racing car sign” Ha akcuaneH cpe3 u “steer
— horn sign” Ha kopoHapeH cpe3 (¢ur. 1B, C).
JonbnHMTENHO ce n306passaBar KUCTUYHO Auna-
TUPaHN W UN3MbIHEHN C JIMKBOP KyxmHW Ha Me-
Kesn, KaTo No MegnanHuTe UM CTEHU NpemMunHaBat
KapotugHute crudOHU, KOUTO Ca U3MECTEHU Me-
OmanHo. YcTaHoBsBa Ce U CMyLLEH/e B MOOEenu-
paHeTo Ha cdeHompgHata KOCT — gop3anHata i
yacTt e C HamaneH 06em. Haxopgkara KOHTpac-
TMpa C HopmanHaTa aHaToMus Ha MO3bKa, W3-
o6paseHa ¢ MPT npu 3pgpaBata KoHTpona (¢pur.
1D, E, F).

MarHutHope3oHaHcHaTa TpakTorpadus no-
KasBa YaCTMYHO pasBUT KOPMyC Kanosym -
odopMeHU ca caMo KOSMISIHOTO (genu) 1 npepHa-
Ta 4YacT Ha TANOTO Ha KOPMyC Kano3yMm, 4Muto
CbXxpaHeHn HeBpobUOGPY Ce BMXOAT OLBETEeHU B
yepBeHo (dur. 2A). Busyanusupa ce aGHOPMHO
KOHBeprypaHe Ha OLBETEHU B YEPBEHO HEBpPO-
dnbpn OT napueTo-okuMnuTanHuTe n dpoHTan-
HUTE 30HM KbM KOMIIHOTO Ha KOPMyC Kano3yM.
OugeTeHn B 3eneHO HeBpPOobUGPW, Tpbreawy OT
NapueTo-OKUMNUTANHUTE PErnMoHn, MNpemMuHaBat
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Discussion

The anomalies in the development of the
corpus callosum are polyetiological and can be
formed during different periods of the prenatal
development, such as during the neuronal
and glial proliferation, axonal growth, neuronal
guidance from the commissural axons and the
neuron migration. The final shape of the corpus
callosum is formed until the 20th gestation week,
while axonal growth and other structural changes
continue even after birth. [3, 5, 10]. The anomalies
occur usually until the 12" gestation week and
are caused mainly by the exposure of the fetus
to risk factors, such as toxic substances (fetal
alcohol syndrome), infectious agents, as well as
the presence of metabolic disorders and etc. It
is accepted that different genetic mechanisms
may also be the cause of the anomalies of
the corpus callosum - autosomal dominant,
autosomal recessive and X-linked mutations,
but also sporadic de novo mutations. According
to a study of the California Birth Monitoring
Programme the role of the sporadic mutations is
shown by the fact that the risk of anomalies of the
corpus callosum is three times higher at maternal
age over 40 [3, 5, 8]. From the chromosomal
mutations, most frequent are trisomy of the 13
(Patau syndrome), 18 (Edwards syndrome) and
21 (Down syndrome) chromosome [8].

The anomalies of corpus callosum vary in
severity. Dysgenesis or partial aberration in the
formation of the corpus callosum are more fre-
quent. In 85% of the cases malformations of the
corpus callosum are combined with other anom-
alies, most frequent of which are the syndromes
of Aicardi, Shapiro, Anderman, Acrocallosal, Dan-
dy-Walker, Arnold Chiari malformation type 2, ab-
normal cortical development (heterotopia, poly-
microgyria, abnormal sulcation), hydrocephaly,
gastrointestinal and genitourinary anomalies. [3,
9, 13, 16].

In mild dysgenesis, the patients usually have
normal psychological and physical development
and are “asymptomatic” [8, 15]. Patients with
agenesis and/or another anomaly show signifi-
cant functional disturbances and progressive in-
tellectual deficiency [3, 6, 15]. Usually the clinical
symptoms first appear in early childhood. These
children may have dysmorphic facial signs, neu-
ropsychological deficits, cognitive and behavior-
al disturbance, epileptic seizures, disturbances
in abstract thinking, limited emotional communi-
cation (incomprehension of humor, irony, etc.)
[3]. They have difficulties in the judgment of
emotions (alexithymia) and facial expressions,
they have problems in learning new information
and actions, impaired social skills and self-as-

Hanpea u NMOHTUTYAMHANHO, KaTo ce pasnonarat
MeOmanHo Ha naTepanHuTe BEeHTPUKYIu n odpop-
MSAT Taka HapeuyeHus crnon Ha Probst (pur. 2B).
KoHBeprupaHeto Ha ¢ubpute KbM KOASHOTO Ha
Kopnyc Kanosym n GOpMUpaHETO Ha cHomMa Ha
Probst ce gemoHcTpupaT otyeTnmeo Ha 3D - pe-
KOHCTpyKumaTa Ha Tpaktorpadusara (pur. 2C). B
OTnnyne OT KoHTponarta npu 6onHus ¢ OKK e
Hanvue HapyweHa KOMyHMKauus MeXpy OBeTe
xemucoepu, KoATo pasnuka e sBuauma Ha MP
TpakTorpadusTa.

O6cbXxKpaHe

AHOManuMTe B pa3BUTMETO Ha KOPMyC Kaso-
3yM ca MONMETMONOMMYHN U MOoraT Aa Bb3HUKHAT
Nno Bpeme Ha pasvyHu nepuogu OT MnpeHaTan-
HOTO My pas3BMTWE MPU HEBPOHHATa W INUAHa
nponudepaumns, akCoHalHWA pacTex, HEBPO-
HaMHOTO Haco4yBaHE OT KOMMWCYpPanHUTE akCOHU
MU HeBpoHanHaTta murpaumsa. [Jo 20 rectaumoHHa
cegmuLa ce n3rpakga okoHuyarenHara ¢opma Ha
Ma30/1eCTOTO TS0, KATO aKCOHAHUAT pacTex u
APYrn CTPYKTYPHM NPOMEHN NpOabIhKaeart u cnen
paxkgaHeto [3, 5, 10]. AHOmManuiTe Bb3HUKBAT
Ham-yecto OO 12-Ta rectaumoHHa cegmuua M ca
OGYCNOBEHN MAaBHO OT M3naraHeTo Ha nioga Ha
puckoBu GpakTopu kaTo TOKCUYHM BellecTBa (de-
TaneH ankoxoneH CMHOPOM), MHOEKUMO3HN areH-
™, META60NNTHU 3a6onsasBaHusa 1 gp. MNMpuema ce,
ye pPasnMYHN reHETUYHM MEXaHU3MK MOraT CbLUO
[da ca npuvynHa 3a aHOManMuTe Ha KOpMnyc Kano-
3yM — aBTO30MHO OOMWHAHTHU, aBTO30MHO pe-
LECMBHN 1 X-CBbpP3aHN MyTauun, Kakto u cropa-
anyHn de novo mytaumn. Cnopen npoyuysBaHe Ha
California Birth Monitoring Programme ponsta Ha
cnopagunyHuTe MyTaummM ce fokasea oOT dakTa,
ye PUCKBLT 3a NOsABa Ha aHOManMyM Ha KOpnyc Ka-
NO3yM Ce yBenuyaBa TPUKPaTHO Mpu Bb3pacT Ha
Markarta Hapg 40 rogmnHun [3, 5, 8]. OT xpomo30om-
HUTE MyTauuu Har-4yecTu ca TpusomuuTe Ha 13
(cunppom Ha lMatay), 18 (cuHgpom Ha Epyappnc)
n 21 (cuHgpom Ha [ayH) xpomo3oma [8].

AHOManuMMTe B pa3BUTMETO Ha KOPMNyC Kaso-
3ym Bapupar no TexxecTt. [lo-yecTta e aucreHesu-
ATa UM NapumanHoTo HapylweHne BbB dopmumpa-
HeTo Ha mMasonecToTo TAno. B 85% ot cnyvaute
MandpopmMaLmmnTe Ha KOpNyc Kano3ym Ce Cbhnpo-
BOXOAT OT Apyry aHoManuu, no-4ecTn OT KOUTO
ca cuHgpomuTte Ha Aicardi, Shapiro, Anderman,
Acrocallosal, Dandy-Walker, Arnold Chiari man-
dopmaums TN 2, aBHOPMHO KOPTUKaNIHO pa3Bu-
TVe (XeTepoTonuu, NONUMUKPOrUpus, abHOpMHa
cynkauus), xmgpouedanus, raCTpOVHTECTUHANHN
N reHuToypuHapHu aHomanun [3, 9, 13, 16].

Mpn neka pucreHesns Ha KOPMyC Kano3ym
BGONHUTE OBUKHOBEHO Ca C HOPMAaJIHO MCUXUYEC-
KO 1 GM3NYecKo pasBuTE U ,6€3CUMATOMHN [8,
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sessment of their own actions [12]. They often
have distorted perception of reality, create false
memories and confabulate [3, 7]. The impaired
connection between the two hemispheres leads
to disturbed coordination of the hands, prob-
lems with somatosensory perception and the
execution of specific tasks. Actions, done with
one hand, may stay unrecognized by the brain
and they may not be done simultaneously with
the other hand [2, 7, 12].

The role of the corpus callosum in the brain
activity as a whole has been studied by the
Noble laureate Roger Sperry (1981), who cre-
ated the theory of the “split-brain” (“discon-
nection syndrome”). After commisurotomy in
patients with epilepsy, he discovered that both
hemispheres function independently and each
of them performs specific functions — he calls
this phenomenon “two separate minds in one
brain” [2, 10, 19]. He has shown that people
who write with their right hand cannot name and
describe a subject held in their left hand, after
commissurotomy. The patients develop cognitive
deficit, have deficiency in an object thinking,
short-term memory and attention deficit due to
the disruption of the connection between the
two hemispheres. Apart from callosotomy, this
phenomenon may be seen also in cases with
multiple sclerosis, traumas, lesions in the cor-
pus callosum in Marchiafava-Bignami disease
(rare disease, characterized by demyelination
of the corpus callosum in chronic alcoholism),
dysgenesis of the corpus callosum, etc. [2, 7].
Some authors consider that the leading role for
the symptoms in dysgenesis of corpus callosum
is not the severed connection between the two
hemispheres, but the presence of abnormal mi-
crostructure, reduced volume of the cingulum,
wrongly formed neurons in the region of the
fronto-insular cortex and the anterior cortex of
the cingulum [3].

Due to the high plasticity and the ability of
formation of new connections, patients with ear-
ly diagnosed anomalies in the development of
the corpus callosum can be treated with a spe-
cialized neurorehabilitation and can show great
improvement. This process is further favored by
the fact, that the corpus callosum reaches its
final size at the age of 2 years and is one of
the brain structures, in which the myelination
finishes last [3]. A study of agenesis of the cor-
pus callosum in children and adults shows that
interhemispheric deficits may regress with time
[7]. Prenatal ultrasound diagnostic examination,
made in the 20th gestation week, contributes to
the early screening of anomalies of the corpus
callosum [3, 10, 20]. Sonographic sign is the
dilation of the interhemispheric fissure and lat-

15]. MaumeHTUTE C areHe3usa wu/unu acoumnaums
C Opyra aHomanus Ha Mas3ofIecTOTO TA0 Mokas-
BaT 3HAuUUTENHM OQYHKUMOHANHN OTKIOHEHNS 1
nporpecupaty nHrenektyaneH geuunt [3, 6, 15].
OBMKHOBEHO KIUHUYHUTE MPOABM Oe6loTnpar B
paHHa OeTcka Bb3pacT. [deuata morat ga umar
BUOVMU ONCMOPOUYHM NULEBN Genesu, HeBpo-
MCUXONOTNYHN AEePUUNTA, KOTHUTUBHW U MOBE-
OEHYECKN OTKIOHEHWS, enuienTuyHn npunagbLm,
HapyweHuss B abCTPaKTHOTO MWCIIEHe, OrpaHu-
YEHO emMOLMOoHaNHO obLlyBaHe (Hepas6upaHe Ha
XYMOP, VPOHUS, OyMU B MPEHOCEH CMUCHA U Ap.)
[3]. Te n3nuTeaT 3aTpyoHeHWs B MnpeueHkara Ha
emMounmTe (anekcuTuMmmnsg) 1 MUMUKUTE Ha nuue-
TO, UmaTt MpoBGJIEMM CbC 3ayyaBaHETO Ha HOBa
UHbopmaums N OEencTBuA, HapyleHu CcoumanHu
YMEHMS N cebeoLeHKa Ha COBCTBEHUTE CU MO-
cTbnku [12]. YecTo npencrasarta v 3a peasnHocT-
Ta € VN3KPUBEHA, Cb3OaBaT STXKIMBY CMOMEHN 1
kKoHdabynupar [3, 7]. HapyweHaTa Bpb3ka Mexay
OBeTe xemuchepn BOAM OO CMyTEHA KOOpAMHA-
uMs Ha pbLeTe, MPOGMeEMU C Bb3NPUATUETO Ha
comaroceTyBHaTa MHPOPMaLUS U UMbIHEHNETO
Ha KOHKpeTHW 3agaun. [encteusi, U3BbpLUBaHM C
egHaTa pbka, MoraT Aa ocTaHaT Hepasno3HaTy oT
MO3bKa U Aa He Morar fa Cce U3MbiHAT eqHOBpe-
MEHHO 1 C gpyraTa pbka [2, 7, 12].

Ponsta Ha mas3onecTtoTo TaA10 B usnocTHaTa
OENHOCT Ha MO3bKa € MpoyyeHa OT HOGENnoBU-
At naypeat Roger Sperry (1981), konTo € Cb3-
paten Ha TeopusiTa 3a ,pa3feneHnss Mo3bK*
(“disconnection syndrome”). Cnen nposexaaHe
Ha fleyebHa KOMUCYpPOTOMUS Mpu cTpagawy ot
enunercus, ToM yctaHoBsBa, Ye ABeTe xemucoe-
pu ¢GyHKUMOHMpAT He3aBMCUMO efHa oT apyra
N BCSIKA OT TAX U3MbnHABa crneunduyHn yHK-
un — Hapuda deHomeHa ,0Ba yma B eouH MOo-
3bk“ [2, 10, 19]. Taka xopa, NULEWM C OscHaTa
pbka, creq Kano3oToMmus He morar ga Hasosart
N onuwat NpeaMeT, KOUTO Obp)KaT B NiaBaTa Cu
pbka. bonHuTe pasBmBaT KOrHUTUBHM OePuUMTH,
nmaT HapyLleHNs B abCTPaKTHOTO MUCIIEHE, KpaT-
KocpoyHata nametr u geduunT Ha BHUMAHWETO
nopaan MNpeKkbCBaHe Ha BPb3KUTE Mexay OBETe
xemucpepn. OcBeH cneq kano3otomusi, GeHome-
HbT MOXXE Ja Ce Habnogaea npu MHOXECTBEHa
CKNeposa, TpaBMu, Ne3un B KOPMNyC Kanosym npu
Marchiafava-Bignami disease (psako 3a6onsBsa-
He, XxapakTepunaupawo ce C AeMuenuHm3aumns Ha
KOPMyC Kano3yM MpUu XPOHWYEH ankOXOnu3bM),
OVICreHe3uns Ha Kopryc kanosym u ap. [2, 7]. Ha-
KOW aBTOpWU cuuTart, Ye BOfeLwa pPons 3a KIUHU-
Kata npu ONCreHe3unsl Ha KOpryc Kano3ym nma He
HapylleHaTa Bpb3Ka Mexay ABeTe xemucdepu, a
HanMMUMeTo Ha abHOPMHa MUKPOCTPYKTypa, Hama-
NEH 06EeM Ha LMHrynyma, HenpaeuiHO Gopmupa-
HN HEBPOHN B obractra Ha PPOHTO-MHCYNapHUS
KOPTEKC 1 NMpefHus KoOpTekc Ha umHrynyma [3].
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eral ventricles (colpocephaly), the discovery of
high positioned third ventricle and abnormal ver-
tical direction of the medial cortical sulci [3, 20].
The diagnostic value of the method is restricted,
therefore when there is suspicion, a prenatal
MRT is advised [5, 11, 15].

All degrees of malformation of the corpus
callosum can be evaluated with MRT of the brain,
as well as additional brain anomalies, both pre-
natally and postnatally [20]. Corpus callosum
contributes to the forming of the contour and the
size of the brain ventricles and that is the reason
why, when anomalies in the development of the
corpus callosum are present, specific changes
in the structure, size and location of the ven-
tricles are found. Heterotopically positioned cal-
losal fibers, instead of crossing the midline, are
oriented vertically and in that way they cause
the parallel orientation of the lateral ventricles
and the dilatation of their temporal and occipital
horns — colpocephaly [18, 20]. These changes
form the magnetic resonance image, which in
axial view is described as “racing car sign”, due
to the close resemblance of a race car. In the
coronary view, the image resembles the helmet
of a Viking or horns, made by the frontal horns
of the lateral ventricles and therefore is called
“steer — horn sign” or “Viking helmet” [12, 13].
The third ventricle may be abnormally dilated
and moved cranio-dorsally, giving the image of
a cyst, as well as it may communicate with the
interhemispheric cistern. In some cases, on an
MR study, anomalies of the limbic system, such
as hypoplasia of gyrus cinguli, fornix and hip-
pocampus, as well as abnormally formed gyri
are found. [8, 20].

With tractography the nerve fibers can be
shown with great accuracy and their maturation,
organization and pathology can be evaluated
[4]. The method is based on the diffusion tensor
imaging (DTI), which significantly improves
the imaging of the connections between the
corpus callosum and the cortex both in normal
and pathological cases [5]. In DCC, nerve
fibers converge to the developed part, and in
the agenesis of the corpus callosum, bilateral
aberrant antero-dorsal running longitudinal Probst
bundles, made of heterotopic myelinated callosal
fibers are found. [9, 10, 18]. By this method
accurate presentation of the alignment of the
nerve fibers and evaluation of the morphologic
changes is possible.

In conclusion, agenesis and dysgenesis of
the corpus callosum are polyetiological anoma-
lies in the development of the largest brain com-
missure. Their clinical manifestation is variable
and depends on the severity of the structural
changes in the corpus callosum and the pres-

Mopagn ronama nAacTUYHOCT U Bb3MOX-
HOCT 3a uU3rpaxkgaHe Ha HOBU HEPBHU BPb3KU,
fmuarta € paHHO AMarHoCcTMuMpaHy aHoManuu B
pPas3BUTUETO Ha KOPMyC Kano3ym morar ga 6bpat
Noa/IOXKEHN Ha creumnanm3npaHa HeBpopexadu-
mTaums M ga MMaTr 3HauuTenHo nopjobpeHuve.
To3u npouec e 6naronpustcTBaH OT dakrta, ue
Ma30f1ecTOTO TANO AOCTUra KpamHus cu pasmep
Ha 2-rogvliHa Bb3pacT U e edHa OT CTPYKTypu-
T€ B MO3bKa, YMSTO MUENMHMU3aUMs MPUKIIoUBa
Han-kbcHO [3]. NMpoyyBaHe, CBbP3aHO C areHes3us
Ha KOpMyC Kano3ym MeXay Aeua v Bb3pacTHU,
nokasea, ye UHTepxemucoepHnTe oedbnunTn Mo-
raT ga perpecupar ¢ BpemeTo [7]. [NpeHaTtanHaTta
yATpa3ByKOBa AMarHocTuka, nposeneHa npes 20-
Ta rectauMoOHHa cegmuua, OONpuHaAcs 3a paHeH
CKPVIHWHT Ha aHoManuu B pasBUTUETO Ha Mas3o-
nectoto Tano [3, 10, 20]. CoHorpadckn Gener e
paswupaBaHeTo Ha nHTepxemmuchepuanHara eu-
cypa M Ha narepanHuTe BEHTPUKYNu (kKonnoue-
danus), OTKPUBAHETO Ha BUCOK CTOEX Ha TPeTu
BEHTPUKYN 1 aBHOPMHO BEPTMKaNIHO pas3nofioxe-
HVe Ha MeguanHuTe KopTukanHu cynkycu [3, 20].
[narHocTnyHata CTOMHOCT Ha MeToda € orpaHu-
yeHa, nopagm KOETO MpU CbMHEHUS 32 MO3b4yHa
aHomanua ce npenopbyBa NpPoBeXxaaHe Ha npe-
HaTaneH MPT [5, 11, 15].

C MPT Ha rnaBHMS MO3bK MOraTt fa ce OLUEHST
BCWYKU CTEMEHN Ha HapylleHue B pa3BUTUETO Ha
Ma30/f1ecTOTO TAMO M fa Ce OTKPMAT CbMbTCTBA-
LM MO3bYHU aHOMAaMM KaKTO MpeHaTanHo, Taka
n noctHatanHo [20]. Kopnyc kano3ym cnomara
3a OPOPMSAHETO HA ouyepTaHuATa U pasmepuTe
Ha MO3bYHUTE CTOMaxyetra M VMEHHO 3apagu
TOBa MpW HapyleHus B HEroBOTO pas3BuTME Ce
OTKpMBaT crneunduyHn NpoMeHn B CTPYKTypa, ro-
nemMuHa 1 pasnonoXXeHne Ha BeHTpukynute. Xe-
TEPOTOMMYHO PAa3MOSIOKEHUTE Kano3asnHy Bnak-
Ha, KOMTO BMECTO [a npekocsaBaTr cpeaunHHaTa
NIMHUS, Ce OpUWEeHTUpaT BEPTUKATHO M MO TO3U
HaYMH NPean3BUKBaT NapanenHo pasnonoXKeHne
Ha natepanHuUTe BEHTPUKYNN €AnNH CAPSMO ApYr 1
paswypeHne Ha TEMNOPAaNHUTE 1 OKUMAUTaHIUTE
um pora — konnouedanus [18, 20]. Te3n npomeHu
odopmsaT MPT obpas, KOWTO B akcuaneH nnaH
ce onncea kKato “racing car sign”, nopagu Heno-
cpencTBeHarta npuinka CbC CbCTe3aTenHa kona.
Ha kopoHapeH cpe3 06pa3bT Hanogobasa LWnem
Ha BUKWHI MM Ha pora, obpasyBaHun OT PpPOH-
TanHWTe pora Ha narepasiHuTe BEHTPUKYNU U Mo-
pagu Tasu npuuvHa e HapeueH “steer-horn sign”
n “Viking helmet” [12, 13]. Tpetusat BeHTPUKyn
MOXE [a € abHOPMHO aunatmpaH U M3MeCcTeH
KpaHno-0op3anHo, JaBavku W3rfen Ha KUCTa,
KakTo U fa KoMyHuumpa ¢ mHTepxemmncdepHata
umctepHa. Ha MP u3cnegsaHe ce oTkpuBaT B
pedvua cnyyam n aHomanuu B fMmMGuyHaTa Cuc-
Tema, Kato xunonnasus Ha gyrus cinguli, fornix
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ence of any additional anomalies. Modern diag-
nosis is based on the neuroimaging, of which
magnetic resonance imaging of the brain along
with MR tractography have a leading role.
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n hippocampus, KakTo 1 abHOPMHO Pas3BUTU TU-
pycu [8, 20].

MocpenctBom MP TpakTorpadusa HepBHUTE
nbTUWA MoraT fa ce M3obpasar C ronisgma Tou-
HOCT 1 [a Ce OueHu TaxHata martypauus, opra-
HM3auus n yepepa [4]. MetogbT e 6a3mpaH Ha
oM Y3NOHHOTO TEH30PHO Un306passBaHe, Koe-
TO MOAO6psiBA 3HAUUTENHO N306pa3saBaHETO Ha
BPb3KUTE MEXOY KOPMyC Kano3ym 1 KOpTeKca B
Hopma n natonorus [5]. MNMpu gncreHesns Ha ma-
30/1eCTOTO TAMO HEPBHWUTE MbTULA KOHBeprupar
KbM pasButaTa My 4acT, a Npu MbiHa areHes3us
ce n3o06passBar OBYCTPaHHO abepaHTHO aHTepo-
OOp3aHO BbPBALWW JIOHIUTYANHANHN CHOMOBE Ha
Probst, cbcTosiwm ce OT XeTepOoTOnuUYHU MUenu-
HU3UpaHn KanosanHu BnakHa [9, 10, 18]. Bb3-
MO>XHa € TOYHa npeacTasa 3a NogpeXxaaHeTo Ha
HEpPBHUTE BflakHa 1 OLEHKara Ha cTeneHTa Ha
MOP®ONOrMYHNTE N3MEHEHMS.

B 3aknioueHne, areHesusita u gucreHesusTa
Ha corpus callosum ca noANETUOAOINMYHN aHo-
Manuu B pa3BUTMETO Ha rofisMarta MO3byHa KO-
mucypa. KnuHuyHaTta v n3ssa e BapuabunHa u
3aBUCK OT TEXKECTTA Ha CTPYKTYPHWUTE MPOMEHN
Ha Ma30ecToTO TAMO M HANNYMETO HA AOMbIHU-
TEeHW CbMbTCTBaWM aHomanuu. CbBpemeHHaTa
amarHosa ce 6asupa Ha HeBpou3ob6passBalmTe
METOAM, Cpen KOMTO MarHUTHOPE30HAHCHOTO N3-
cnegBaHe Ha MoO3bka 3aegHo ¢ MP TpakTtorpa-
dna nmart BOAELO MACTO.
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Tolosa-Hunt Syndrome:

Prospective Clinical and Neuroimaging Studies*
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Objective: To demonstrate the diagnostic abilities of various neuroimaging methods
in Tolosa-Hunt syndrome.

Materials and methods: The present report describes a 35-year-old man with a his-
tory of intermittent pain in the left retrobulbar area lasting approximately six months.
The disease debuted with a general infectious syndrome, left-sided exophthalmos with
transient visual disturbances and local inflammation of the conjunctiva. The condi-
tion was considered initially as conjunctivitis, and later — as Tolosa-Hunt syndrome,
which was successfully treated with eye drops, nonsteroidal anti-inflammatory drugs
(NSAIDs), antibiotics and corticosteroids. For the final diagnosis prospective clinical
and neuroimaging investigations (2D/3D/4D multimodal neurosonology, CT and MRI
of the head) were performed.

Results: The ophthalmic status at the beginning of the disease showed left-sided
retrobulbar pain with mild exophthalmos, edema of the left eyelid, conjunctival injec-
tion and restricted horizontal movement of the left eye. Head CT showed a pseudo-
tumor formation in the left medial retrobulbar space with slight swelling of the left
optic nerve. Four months later the local neuro-ophthalmic status established mild
left exophthalmos, ptosis of the left eyelid, conjunctival hyporeflexia of the left eye
and hyposmia associated with CT data for left ethmoid sinusitis. There were found
periods of accelerated erythrocyte sedimentation rate (ESR), normalized after treat-
ment with corticosteroids. Thyroid hormones and tumor markers (carcinoembryonic
antigen and prostate specific antigen) were within reference ranges. The multimodal
ultrasound neuroimaging showed left optic disc drusen, slightly increased diameters
of the left optic nerve/sheath complex and thickened intima-media of the left internal
carotid artery. The control MRT/MRA studies performed 6 months after the onset of
the disease, established normal brain parenchyma, intracranial vascular system, orbits
and retrobulbar spaces. The diagnosis of Tolosa-Hunt syndrome was based on the
criteria of the Intrenational Hedache Society.

Discussion: Multimodal ultrasound methods help to diagnose and follow patients
with Tolosa-Hunt syndrome.

Tonosa-XbHT CUHAPOM: MPOCNEKTUBHN KITMHNYHN

N HeBpon3obpasasawm nacnegsaHna*

LB. QumumpoBa', T. Baagumupo®B?, E. TumsaHoBa?*3
'Bmopa HeBponoeuyHa kauHuka ¢ OWJTHB kem YMBAIJT ,,C8. MapuHa® — BapHa

2MeguyuHcku ¢akyamem npu Coguucku YHuBepcumem ,,CB. KaumeHm Oxpugcku® — Cogusi
SKauHuka ,QyHKUUOHaAHa guaeHocmuka Ha HepBHama cucmema’; BMA — Cogus, bbreapus

KniouoBu pymn:

Llea: la ce gemMoHCTpupaTt AMarHOCTUYHUTE Bb3MOXXHOCTU Ha HEBPOM306pa3siBa-

KT, MPT, wmnTe Mmetogun npu Tonosa-XuHT C/HAOPOM.
Tonosa-XbHT Mamepuas u memogu: MpeacTaes ce 35-rogvlleH MbX C aHaMHe3a 3a nyncvpatla
CVHOPOM, WHTEPMUTEHTHA 60MKa BRsSIBO PETpPo6ynéapHO C OaBHOCT OT 6 mMeceua. 3abonsBaHETo
ynTpasByK ,ue6r0T|/|pa C 06LLLOI/IH¢6KLI,I/|036H CHOPOM, NeBOCTpaHEeH eK30¢TaJ’IM 1N NOKaJTHO Bb3na-
NeHVe Ha KOHoKTuBarta. CbCTOSHMETO € npeueHeHo NMbpBOHAYaIHO KaTO KOHIOKTUBUT, a
* First Poster Award of the First National Congress of Neurosonology * [Tvpsea nocmepna nacpaoa na ITvpeu nayuonaien Konepec no Hespo-
and Cerebral Hemodynamics with International Participation, 2—4 COHONO2USL U MO3bUHA XEMOOUHAMUKA ¢ MENCOYHAPOOHO yuacmue, 2—4
October 2015, Sofia, Bulgaria (for case report) [12]. oxmomepu 2015 2., Coghus (3a onucanue na knunuuen ciyyai) [12].
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B MoCneacTsue — kato Tonosa-XbHT CYHOPOM, 3a KOETO € NEKyBaH YCMELIHO C Kanku 3a
Oun, HeCcTeponaHn NpPOTUBOBLINANUTENHN CPEncCTBa, aHTI/I6VIOTI/|U,I/| N KOpTUKOCTEpOoUan.
3a AmMarHOCTUYHO YTOUHSIBaHE ca NPOBEAEHW NMPOCMNEKTVBHA KIMHUYHN U HEBPOM306pass-
Baww nscnepgsarus (2D/3D/4D myntumopanHa HespocoHorpadus, KT n MPT Ha rnasa).

Pesyamamu: O@TanMonornyHuAT cTaTyC B HAuyanoTo Ha 6onectra ycTaHoBsBa
neBOCTpaHHa peTpo6ynéapHa 6onka C nek ek3odranm, OTOK Ha NeBus Knenad,
KOHIOHKTUBAIIHA MHEKUMS 1 OrpaHuYeHa XOpu3O0HTanHa MOABMXKHOCT Ha NsaBaTa ouyHa
a6bnka. C KT ce Bm3dyanuampa ncesBpoTymMopHa dopmauus B MeauanHara 4yacT Ha
NSIBOTO PeTpo6yn6apHO MPOCTPaHCTBO, NOBULIABALLA MIbTHOCTTA CU Cnef, KOHTpacTu-
paHe 1 ek OTOK Ha NIeBus ONTMYEH HEPB. Ha ueTBbpPTUS MeceL, OT 3a60NsBaHeTO nep-
CUCTUpa ONCKpPeTHa NTo3a Ha neBuda Knenad, KOHIKTUBaliHa xmnopecbnekcml n ABy-
CcTpaHHa xunocmusi, acoummpaHa ¢ KT gaHHu 3a eTmoupaneH cuHywt. KoHcTatvpaHu
ca nepvoam Ha yCKOpeHa CKOpOCT Ha ytasBaHe Ha eputpouutute (CYE), kosATO Cce
HopManuaupa crep flevyeHne ¢ KopTUKoCcTepouan. XopMOHUTE Ha LuMTOBMAaHATA XKie3a
N TYMOPHWTE Mapkepu (KapuMHOEMOPUOHANEH aHTUFEeH U MpocTaTeH cneundpuyeH
aHTUreH) ca 6e3 NaToNiorMyHN OTKIIOHEHUs. HeBpocoHorpadCckoTo m3cnenBaHe ycrta-
HOBABa J1IeKO yBellM4YeH OnamMmeTbp Ha KOMMJIekCa Ha neBusa 3putenieH HepB/O6BI/IBKa
N MHOEKCa Mexay TaX, APY3M B CbCEACTBO Ha [ABETe 3pUTESIHU nanuavM u HepasHO-
MEpHO 3ape6eneH MHTMMa-mMeans KOMMMEKC B o6nactra Ha aBete 6udypkaumm Ha
KapoTugHute aptepuun. KoHTponHo o6pasHo uscnegsaHe ¢ MPT/MPA yctaHoBsBa
HOpManHoO M306pa3siBaHe Ha MO3bYHMSA MApPEHXMM K CcbaoBata cuUcTtema, opbuTuTe ”
peTpobyn6apHOTO MPOCTPaHCTBO. Pe3yntatute nopkpenat amarHosarta Tonosa-XbHT

CUHOPOM.

O6cbxxgaHe: MynTumopanHuTe ynTpas3ByKOBU METOAM nomarat 3a auarHocTtuumpa-
He 1 npocregsBaHe Ha 60MHN ¢ Tono3a-XbHT CUHAPOM.

Tolosa-Hunt syndrome is a rare condition
characterized by episodic painful ophthalmoplegia
caused by nonspecific granulomatous inflamma-
tion of the cavernous sinus, superior orbital
fissure and/or orbit [4]. It was written for the
first time in 1954 by Tolosa [11]. In 1961, Hunt
describes another 6 cases [6]. The diagnosis of
Tolosa-Hunt syndrome is based on International
Headache Society’s criteria [5]:

» One or more episodes of unilateral orbital
pain persisting for weeks if untreated.

» Paralysis of one or more of the cranial
nerves — oculomotor (lll), trochlear (IV)
and abducens (VI), and/or finding of
granulomas by MRI or biopsy.

 Paresis coincides with the onset of pain or
following it in less than two weeks.

e Pain and paresis resolving in 72 hours
when corticoid treatment is administered.

» Exclusion of other causes.

The wide differential diagnosis of Tolosa-Hunt
syndrome requires taking an accurate history,
conducting prospective clinical, paraclinical and
neuroimaging studies (CT and/or MRI). Recently
the neuro-ophthalmo-sonology has been applied
as a fast and highly informative method for
imaging normal and pathological eye structures
aiding to distinguish the ophthalmological from
the neuro-ophthalmological symptoms and syn-
dromes [1, 2, 10].

Clinical Case and Methods

The present report describes a 35-year-old man
with a history of intermittent pain in the left

CuHgpombT Ha Tono3a-XbHT € paaKo CbCTos-
HVe, XxapakTepuaupalio ce C enu3oguyHa 6ones-
HeHa odTanmonnerus, NpuynHeHa OT Hecneuu-
®MYHO rpaHynomMaTo3HO Bb3rnasieHue Ha Kasep-
HO3HMS CUHYC, ropHa opb6uTtanHa déucypa u/unm
op6uTa [4]. Tom e onucaH 3a MbpBM MbT MNpPes3
1954 r. ot Tonosa [11]. NMpe3 1961 r. XbHT onucea
owe 6 cnyuyasa [6]. OuarHosata Ha Tonosa-XbHT
CUHOPOM Ce OCHoBaBa Ha Kputepunte Ha Mex-
AYHapOOHOTO APY)XEeCTBO Mo rnaesobonue [5]:

e EOVH unn noseve enu3oam Ha egHOCTpaH-

Ha op6uTanHa 6onka, nepcucTupaiia ceg-
MWLM, NPY Nunca Ha fieyeHue.

e Jleana Ha egMH WM noBeye OT 4YepenHo-
MO3byHUTE HepBU - odepsurateneH (ll),
makaposuaeH (IV) n oteexgaw, (VI), n/nnm
ycTaHoBsIBaHe Ha rpaHynomu ot MPT wunu
6uoncus.

« MMapesa, cbBNagalwa ¢ HayanoTo Ha 6osnka-
Ta WK nosiBuMna ce cnep no-manko oT ase
ceoMuuM cnef Havanoto.

» bonka n napesa, n3yessallm cnep 72 yaca
OT HayanoTo Ha NeyeHne C KOPTUKOCTepou-
an.

» N3kniousaHe Ha opyrv nMpuunHu.

LnpokumaT andepeHunanHo-aquarHoCTUYeH nnax
Ha Tonosa-XbHT CMHOPOM W3UCKBa CHemaHe Ha
TOYHa aHamHe3a, NPoBeXXaaHe Ha NPOCMEeKTUBHU
KNMHUYHKY, NapakivHUYHU U HEBPOU306pas3sBa-
WM nacnensaHnsa (KOMMIOTbpHA U/UNN MarHuTHO
— pe3oHaHcHa Tomorpadwus). lNpes nocnegHute
roovHu HeBpoodTanIMoCOHONornsATa ce npunara
KaTto 6bp3 U BUCOKO MHOpMATMBEH METOon 3a
n3obpassBaHe Ha HOpMasHU 1 60NeCTHO Npome-
HEHW OYHW CTPYKTYpW, KOeTo crnomara 3a aude-
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retrobulbar area lasting approximately six months.
The disease debuted with a general infectious
syndrome, left-sided exophthalmos with transient
visual disturbances and local inflammation of the
conjunctiva [12]. The patient was hospitalized
in the Clinic of Ophthalmology and diagnosed
with acute inflammation of the orbit. There
were performed parallel clinical, paraclinical
and ophthalmic research. Afterward he was
examined three times by performing control and
neuroimaging studies. It was made a CT brain
and orbits scan with contrast and MRI of the
head with MR — angiography. Multimodal neuro-
ophthalmo-sonography with 2D/3D/4D imaging
of the vitreous body, optic disc was performed,
standard measurement of the complex optic
nerve/sheath diameters and their ratio in 3 mm
behind the globe, retrobulbar space and B-flow
imaging of the ophthalmic and central retinal
artery [2]. The patient was treated successfully
with eye drops, nonsteroidal anti-inflammatory
drugs (NSAIDs), antibiotics and corticosteroids.

Results

The neuro-ophthalmic examination at the beginning
of the disease showed left-sided retrobulbar pain
with mild exophthalmos, edema of the left eyelid,
conjunctival injection and restricted horizontal
movement of the left eye. Four months later
persisted mild left exophthalmos, ptosis of the
left eyelid, conjunctival hyporeflexia of the left eye
and bilateral hyposmia (fig. 1). After six months
the neuro-ophthalmic status was normal.

In clinical examinations were established
periods of accelerated erythrocyte sedimentation
rate (ESR), which is normalized after treatment
with corticosteroids. Thyroid hormones and tumor
markers (carcinoembryonic antigen and prostate
specific antigen) were within reference ranges.

Head and orbit CT scan with contrast
showed a pseudotumor formation in the left
medial retrobulbar space increasing density after
contrasting with slight swelling of the left optic
nerve, CT data for ethmoid sinusitis associated
with established hyposmia during examination

(fig. 2).

Fig. 1. Mild ptosis of the left eyelid 4 months after the onset
of the symptoms.

Quea. 1. lleka nmosa Ha reBus kaenay 4 meceya
CAEg Ha4YaA0mo Ha CuMnmomume.

peHuupaHeTo Ha odpTanMonornyHu OT HEBPOOQ-
TarAMOMOrNYHN CUMATOMMK 1 cuHapomun [1, 2, 10].

KnnHunyeH cny4ain n metoamnkn

N3cnepBaH e 35-roguwleH MbX C aHaMmHe-
3a 3a nyncupauia MHTEPMUTEHTHA GONKa BASBO
peTpobyn6apHo C OaBHOCT OT 6 meceua [12].
3abonsBaHeTo Oe6loTpa € O6LWONHOEKLNO3EH
CUHOPOM, NEBOCTPAHEH ek30dTanM Uu NOKasHo
Bb3MaleHne Ha KOHKKTMBaTta. [aumeHTbT e xoc-
nutanusupaH B KnuHuka no ,,OuHn 6onectn® ¢
OvarHo3a OCTpO Bb3naneHue Ha opéutara. lpo-
BEOEHN ca napanenHn KIMHUYHK, MapakinHny-
HU 1 odTanmonornyHn nscnepsaHusa. B nocnep-
CTBME € MpOCneneH TPUKPaTHO, C MPOBEXAaHe
Ha KOHTPOSIHW U HEeBpoM3ob6passBaluM un3cnen-
BaHus. /13BbplieHa e KT Ha rnaBeH MO3bK U Op-
6uUTN ¢ KOoHTpacTHa martepus n MPT Ha rnasa ¢
MP - aHrnorpadus. NpunoxkeHa e myntumoganHa
HeBpoodTanmocoHorpadua ¢ 2D/3D/4D c wm3so-
6passBaHe Ha CTbKIOBUOHOTO TANO, 3PUTENHUTE
nanunu, n3vepBaHe Ha AMaMeTpuUTe Ha KOoMmmMme-
KCa 3puUTeNneH HepB/06BMBKA NO CTaHOApTHA Me-
TooukKa Ha 3 mm 3ap OyHuA 6ynb6, peTpobynbap-
HOTO MPOCTPaHCTBOH N B — dnoy n3obpassasaHe
Ha KPbBHUS TOK B odTanMmuHaTta u LeHTpanHara
petnHanHa aptepus [2]. [laumeHTbT e nekysaH
YCMELWHO C Kanku 3a 04M, HECTEPOUOHM MPOTU-
BOBb3ManNUTEHW CPEeacTBa, aHTUBUOTULMN 1N KOp-
TMKOCTEPOMAN.

Pesyntatn

HeBpoodTanmonornyHoTo n3cnegsaHe B Ha-
yanoTo Ha 6onecTra ycTaHOBsBa JIEBOCTPaHHA
peTpobynbapHa 6onka ¢ ek ekaodranm, OTOK Ha
NeBNsa Knenay, KOHIOHKTMBAHa MHEeKuus 1 orpa-
HUYEeHa XOpPWU3OHTasNHa MOOBVKHOCT Ha nsBarta
O4yHa s6bfika. Ha uetBbpTMA Mecel OT 3abons-
BaHETO nepcucTipa AMCKPEeTHa nTo3a Ha N1eBus
Knenauy, KOHIOKTUBanHa xunopednekcus n AOBy-
cTpaHHa xunocmusa (dur. 1). Ha wecTtna mecey,
HEBPOODTANIMOIOTMYHNSA CTAaTyC € HOPMAaseH.

Mpy napaknuHUYHW N3CNeaBaHns ca KOHCTa-
TMPaHN NEpPMOAM Ha YCKOpEeHa CKOPOCT Ha yTa-
aBaHe Ha eputpouutute (CYE), koaTO ce Hop-
mManuaupa crepn fevyeHne C KOPTUKOCTEepOouaw.
XOpMOHMTE Ha WUTOBUAHATA XK1e3a 1 TYMOPHUTE
Mapkepu (KapunHOEMO6PUOHANEH aHTUreH 1 Npo-
cTateH cneunduyeH aHTUreH) ca 6e3 nartonorny-
HU OTKITOHEHWS.

KomniotbpHaTa TomoOrpadumsi C KOHTpacTHa
MaTepmss Ha MO3bkKa K opbuTUTE BM3yanuaupa
ncesgotymopHa dopmauns B MegumanHara 4vact
Ha NABOTO PeTpo6yn6apHO MPOCTPaHCTBO, MNOBU-
Wwasalla NIbTHOCTTA CU Cnef KOHTpacTupaHe u
NeK OTOK Ha neBus ontuyeH Heps, KT gaHHWM 3a
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Fig. 2. The CT of the optic nerve, bulb and the retrobulbar space (A, B) at the beginning of the symptoms showed
a pseudotumor formation in the left medial retrobulbar space with slight swelling of the left optic nerve, and ethmoid sinusitis.
The brain parenchyma was normal (C).

Qua. 2. KT Ha 3pumeAeH HEPB, oyeH 6yA6 U pempobyrbapHo npocmpaHemBo (A, B) B Hayaromo Ha cumnmomume
noka3Ba nceBgomymopHa opmayus 8 meguarHama yacm Ha As6omo pempo6yrbapHo npocmpaHcmBo ¢ Aek omok
Ha AeBus onmuyeH HepB u emmougareH cuHyum. Mo3b4yHuSm napeHxum e HopmaneH (C).

Control magnetic resonance imaging of the
brain with magnetic resonance angiography
establish normal brain parenchyma and vascular
system, orbits and retrobulbar space (fig. 3).

Multimodal neuro-ophthalmosonology found
a slightly increased diameters of the left optic
nerve/sheath complex and their ratio, drusen
near both optic discs and increased intima-media
thickness of the two bifurcations of the carotid
arteries, normal B-flow imaging of ophthalmic
and central retinal artery (fig. 4).

Discussion

The diagnosis of Tolosa-Hunt syndrome is difficult
and is based on the exclusion of other conditions
presenting with painful ophthalmoplegia. Head
trauma can lead to this condition, especially in
the case of fracture of the base of the skull with
engaging oculomotor nerve (lIllth), intracavernous
part carotid artery injury with subsequent aneurysm
formation and carotid - cavernous fistula. In
differential — diagnostic plan had to be excluded

Fig. 3. The control MRI (A, B) and MRA (C) studies performed six months later, established normal

eTMouganeH CYHyWUT, acoummpaH C ycTaHoBeHara
xunocmus Npy npernega (owur. 2).

KoHTponHOTO  06pa3HO  wm3cnegBaHe C
MarHUTHOpPE30HaHCHa Tomorpadus Ha MO3bka C
MPT aHruorpadus ycraHoBsBa HOpPMAanNHO WU30-
6passiBaHe Ha MO3bYHUA MapeHxVM U CbaoBara
cuctema, opbuTUTE U PETPOBYN6apPHOTO MpOC-
TpaHcTBO (dur. 3).

MynTumopanHoTo  HeBpPOOdTANIMOCOHONOr Y-
HO MpOy4YBaHe yCTaHOBABA NIEKO YBENMYeH anave-
Tbp Ha KOMMJeKca Ha NIeBUsi 3putenieH HepB/06-
BMBKA M MHOEKCA Mexay TAX, Apy3n B CbCEACTBO
Ha [OBeTe 3pUTENHW MNanuanm u HepaBHOMEPHO
3apebeneH MHTMMa-megns KOMMeKC B obnactra
Ha gBeTe 6udypkauum Ha KapoTUZHUTE apTepuu,
HopMmanHo B — ¢noy nsobpassiBaHe Ha KPbBHUS
TOK B odpTanMuyHaTa u LeHTpanHata peTuHanHa
aptepusa (dur. 4).

O6cbXxKpaHe

IOunarHoszata Ha Tonosa-XbHT CUHOPOM €
TPyoHa u ce 6as3vpa Ha U3KIOYBAHETO Ha Apyru

brain parenchyma,

intracranial vascular system, orbits and retrobulbar spaces.

Gua. 3. KonmponHama MPT (A, B) u MPA (C) caeg 6 meceua ycmaroBaBa HopmarHo u3o6passabaHe
Ha MO3bYHUS NapeHXuM, UHmpakpaHuarHama cbgoBa cucmema, opéumume u pempobyA6apHo npocmpaxHcmeBo.
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Fig. 4. The multimodal ultrasound neuroimaging showed optic disc drusen on the left side (A) and normal right optic disc (B).
In comparison to the right sight (D) a slightly increased diameters of the left optic nerve/sheath complex and their ratio
was found (C). Normal B-flow imaging of the left (E) and right (F) a. centralis retinae.

Guz. 4. Myamumogarama HeBpocoHozpadus nokasba gpysa Ha AsBama 3pumeaxa nanuaa (A) u HopmasHa gscHa 3pumesHa
nanuaa (B). B cpaBHeHue ¢ gacHama cmpaHxa (D) ce ycmaHoBg8a Aeko 3aBulueH guamembp Ha KOMNAekca Ha AeBus 3pumeneH
HepB/066uBka (C). HopmanHo B-gnoy usobpassBbare Ha rsBama (E) u gacHama (F) ueHmpanHa pemuHarHa apmepus.

thrombosis of the cavernous sinus, whose clinical
presentation and course resembles Tolosa-
Hunt syndrome. Cavernous sinus thrombosis
may be septic or aseptic, which requires further
study of a complete blood count (CBC) with
differential count (CCA), ESR and C - reactive
protein. Those studies help to distinguish from
collagenosis. In light of other processes such
as retrobulbar orbital pseudotumor, lymphoma,
metastasis of unidentified carcinoma requires
study of tumor markers (carcinoembryonic
antigen and prostate specific antigen). To exclude
endocrine ophthalmoplegia is necessary to test

CbCTOSIHUS, NPOSBABALLM Ce C 6one3HeHa odTan-
monnerms. YepenHoO-mo3byHa TpaBMa MOXe fa
[oBefe 00 ToBa CbCTOsHME, OCOBEHO B clyyanTte
C PpakTypa Ha OCHOBaTa Ha uyepena C aHraku-
paHe Ha oueasuratenHus Heps (IlM YMH), Hapa-
HSiIBAHE Ha VMHTpakKaBepHO3HaTa 4yacT Ha CbHHaTa
apTepus C Obpa3yBaHe Ha aHeBpU3Ma, KakTo U’
KapoTuao — kaBepHo3Ha ¢uctyna. B ondepeHum-
anHo — AMarHOCTUYEH MNaH Ce Hanara u3kKoysa-
He Ha TPOM603a Ha KaBEpPHO3HUSI CUHYC, YMATO
KIMMHMYHA KapTyHa 1 NpoTMyaHe Hanopobssa To-
no3a-XbHT cuHApomMm. Tpom6o3aTa Ha KaBepHO3-
HUS CUHYC MO NMPOW3XO04 MOXe Aa 6bae cenTuuHa

Cf s NG,

Fig. 5. Increased intima-media thickness of the left carotid artery (A).
A relatively symmetric ultrasound imaging of both retrobulbar spaces (B).

Que. 5. 3agebereH uHmumMa-megusi Komnaekc 8 o6racmma Ha AsBa kapomugHa apmepus (A).
OmHocumenrHo cumempuyHo yampa3sBykoBo u3obpasaBare Ha gBeme pempobyrbapHu npocmparcmBa (B).
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the blood sugar and thyroid hormones [3, 7, 8, 9].
The combined use of clinical, para-clinical and
neuroimaging methods (CT with contrast, MRI
with MR - angiography) enables the diagnosis
and monitoring the disease. Multimodal
neurosonology helps to assess the optic bulb,
optical disk and optic nerve, however, they have
limited possibilities in the study of retrobulbar
processes.
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Objective: There is lack of consensus regarding the optimal management of
patients with asymptomatic carotid stenosis (ACAS). Our goal is to determine which
is the optimal therapy for ACAS at this point.

Methods: Review of the current literature regarding treatment options for ACAS and
the methods available for stratifying patients who would benefit from surgical versus
medical treatment.

Results: Recent randomized clinical trials show that best medical therapy (BMT) is
better than carotid endarterectomy (CEA) or carotid artery stenting (CAS) in preventing
stroke. On the contrary guidelines of practice should remain unchanged. Current rec-
ommendations indicate that only ‘highly-selected‘patients should undergo CEA/CAS.

Conclusion: Only a relatively small proportion of asymptomatic patients have ben-
efit from prophylactic CEA/CAS. It is crucial to work on the identification of patients
who are at high risk for stroke who would benefit from aggressive BMT and CEA or
CAS, leaving the majority of lower risk patients to be treated medically.

O630p Ha cTpaTrernnTe 3a JieueHne
Ha aCMMNTOMHAa KapoTnaHa cTeHo3a

M. MupkoBuuy', M. MuxatinoBuv?*

'"Kamegpa no HeBponroeusi, MHozonpogurHa 6orHuUya — BanreBo, Cbpbus

2KauHuka no HeBponoeus, Cpb6CKU KAUHUYEH ueHmbp u MeguuuHcku gakyamem,

Benepagcku yHuBepcumem — beagpag, Cbp6us

*M. MupkoBuy u M. MusdroBuy ca ¢ egHakbB npuHOC 3a masu pas3pabomka

Kniouosu gymn:
acMMnTOMHa KapoTuaHa
CTeHo3a, 0630p, puUCK,
WHCYNT, neyeHne

Ller: B MOMeHTa nMnceBa KOHCEHCYC OTHOCHO OMTMMASIHOTO JlIeYeHne Ha NauueHTun
Cc acumnTtomHa kKapotumgHa cteHo3a (AKC). Hawarta uen e ga ce onpegenu Kos e
onTumanHata Ttepanus 3a AKC.

Memogu: HanpaBeH e npernen Ha CbBpeEMEHHaTa nmTeparypa Mo OTHOLWEHUE Ha
Bb3MOXHOCTUTE 3a nevyeHne Ha AKC u HanmyHuTe HaunHu 3a aundepeHuMpaHe Ha
NaunmeHTUTe, KOUTO CE HY)XOAST OT XUPYPrUyHO WU MEeOMKaMEHTO3HO NeyeHue.

Pesyamamu: HOBM paHOOMU3MpaHW KAVHUYHKW MPOyYBaHUS [okaseaT, uye 3a
NPEeBEHUNS Ha WHCYNT KOMMNeKcHata mMmegnkameHto3Ha Tepanus (MT) e no-go6pa
OT kapoTtmgHaTa eHpapTepektomus (KE) wnu cTeHTMpaHeTo Ha kKapoTugHata apTe-
pus (CKA). [lpakTnyecknte Hacoku, o6aue, Tpsa6Ba ga ocTaHaT HEMNPOMEHEHMU.
HacTtosilumTe nNpenopbky ca camMo MNauMeHT! C TOYHO OnpefeNieHn vHAMKauum pa
6bgart nognaraHn Ha KE/CKA.

3aknoueHue: CpaBHUTENHO Manka 4yacT OT aCMMMNTOMHUTE MauuMeHTU nMaTt nonsa
ot npodunaktnuHa KE/CKA. OT pelsaBallo 3Ha4yeHve e fga ce paboTu 3a AuarHo-
CTMUMpaHe Ha NauueHTUTe C BUCOK PUCK 3a WMHCYNT, KOWUTO LWe Ce Bb3ron3ear oT
arpecuBHa MT n KE/CKA, pokaTo no-ronsgmara 4acT OT MaumMeHTUTE C HUCBbK PUCK Lue
6baaTt NekyBaHU MeanKaMeHTO3HO.
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Narrowing of the common carotid artery (CCA) or
the internal carotid artery (ICA) due to atheroscle-
rosis represents carotid artery stenosis. Stenosis
is asymptomatic if the diffusion-weighted mag-
netic resonance imaging (DW-MRI) do not reveal
acute or subacute clinically (silent) ischemia [1].
ACAS affects approximately 7% of women and
more than 12% of men older than 70 years [2].
ACAS carries a risk for stroke that is less than
1% per year with less than 50% stenosis and 1%
to 5% per year with greater than 50% stenosis
[3]. About 34% of all strokes occur due to ICA
thromboembolism. However, about two-thirds of
patients with ICA thromboembolism will not have
an ICA stenosis >50%, leaving rests being due
to thromboembolism from a high grade (50-99%)
previously asymptomatic ICA stenosis.

Clinical presentation includes transient is-
chemic attacks (TIA) or retinal ischemia so that
typical manifestations of extracranial carotid ste-
nosis include amaurosis fugax (transient blind-
ness in one eye), unilateral paresis, unilateral
sensory disturbances, aphasia, and dysarthria. It
is important to note that development of symp-
toms and the severity of stenosis are not neces-
sarily directly related, due to collateral circulation
from the contralateral carotid artery and the pos-
terior circulation.

Probably because of improved medical pri-
mary and secondary prevention of arteriosclero-
sis the carotid associated stroke risk seems to
have declined over the last few years.

Diagnosis

Initial steps in evaluating a patient with potential
ACAS are medical history and physical exami-
nation. Carotid stenosis, coronary artery disease
and peripheral arterial occlusive disease have
similar risk factors such as hypertension, diabe-
tes mellitus, smoking and elevated blood choles-
terol levels, but may include patient age and sex.
A carotid bruit is an often overlooked sign and
is not necessarily indicative of carotid stenosis.

Carotid Color Doppler sonography (CDS)
can determine degree of stenosis, which is the
most important factor in determining the risks
associated with carotid stenosis [4]. Heterogene-
ous plaques are hypoechoic on CDS, unstable
and connected with a higher stroke risk [5]. Pa-
tients with progressively increasing stenosis are
at highest risk for adverse events in the cerebral,
coronary and peripheral vasculature. Transcranial
Doppler ultrasonography (TCD) can be used to
identify the presence of cerebral microembolic
signals. Patients positive for embolic signals are
more likely to experience ipsilateral stroke (5.6
times) [6].

CreHo3ata Ha KapoTumpHarta apTepus npeg-
cTaBnaBa ctecHeHune Ha oé6uwara (OCA) unn Bb-
TpewHata cbHHa aptepus (BCA) nopagn ate-
pocknepo3a. CteHo3ata € acumnToOMHa, ako
ONOY3UNOHHNAT SOPEHO-MArHUTEH PE30HaHC He
paskpuBa ocTpa wuiM nogocTpa KAUHWYHA UCXe-
Musa [1]. ACUMNTOMHUTE KapOTUOHU CTEHO3W 3a-
csAraT NPUGMM3NTENTHO 7% OT XXEHUTE 1 MOBEYE OT
12% OT MbXeTe Ha Bb3pacT Hap 70 roanHn [2]. Te
HOCAT PUCK 3a pasBUTUE HA WHCYMT, KOUTO Mpu
cTeHo3u nof 50% e no-manko oT 1% roauvwHo, a
npu cteHo3u Hapg 50% e oT 1% o 5% roauwHo
[3]. Okono 34% OT BCUYKMN MHCYATU Ce ObKaT Ha
Tpomboembonmabm Ha BCA. Bbnpeku ToBa, 0KO-
N0 ABe TPETU OT MauMeHTUTe C TPOMGOEeM60onms
Ha BCA HamaT Hapg 50% cTeHo3a Ha apTtepwusTa.
B octaHanuTte cnyyam e Hanuue BUCOKOCTEMNEHHAa
(50-99%), acMmnTOoMHa CTeHO3a.

KAVHMUHOTO MNpoTMYaHe BKOUBA MPEXOOHU
ncxemmunn atakm (TUA) unu ucxemums Ha pe-
TMHATa, Taka ye TUMUYHWUTE MPOSIBU Ha EKCTpa-
KpaHuanHata KkapoTugHa CTeHO3a BKouBar
amaurosis fugax (mpexogHa cnenota C €QHOTO
OKO), eOHOCTpaHHa napes3a, eQHOCTPaHHU CeH-
30pHU HapyuweHns, adasuns n gusaptTpus. BaxxHo
e [la ce OT6enexu, 4e pa3BuTMeTo Ha CUMITOMU-
Te N TEXEeCTTa Ha CTeHo3aTa He Cca HEernpeMEHHO
OVIPEKTHO CBbp3aHu, nopagy Hanuuve Ha kona-
Tepanu OT KOHTpanarepanHara kapoTugHa Wam
3apgHaTa uMpKynaums.

BeposaTHO nopagu nogo6psiBaHe Ha MbpBUY-
HaTa u BTopuyHaTa npodunakTuka Ha atepockne-
po3aTa, pucka OT MHCYNT, CBbpP3aH C KapoTugHa
natonornsa, n3rnexpa e Hamansan npes nocnep-
HUTE HSAKOMKO FOAMHMU.

OunarHosa

[MbpBUTE CTLMKM B OLEHKaTa Ha MauMeHT C
noteHumanHa AKC ca aHamHe3aTta 1 pusnkanHus
nperned. KapotngHata cteHo3a, 3abonsBaHuaTa
Ha KOpoHapHuTe aptepumn 1 nepudepHaTa apre-
puanHa Okny3uBHa 6ONECT MMAaT CXOOHWM PUCKO-
BN PaKkToOpu Kato XUMNEepTOHUsi, 3axapeH Anaier,
TIOTIOHOMYLUEHE W MOBULIEHW HUBA Ha XOnecTe-
pon B KpbBTa, KaTo MoOrat fa BKIOYBaT CblLUO
Bb3pacT 1 non. KapoTugHuAT Wwym € 4ecTo npe-
He6persaH CUMMTOM, HO HE € HEMPEMEHHO CBbp-
3aH C KapoTugHa CTeHo3a.

KapotmgHata UBETHO KogMmpaHa [onneposa
coHorpadus (LWOC) moxxe oa onpepenn cteneHTa
Ha CTEHO03a, KOSITO € Han-BaXKHNA nokasaren npu
onpepensiHe Ha puckosute daktopu [4]. XeTepo-
FEHHUTE MM1aKy ca XUMOEXOreHHW, HECTaABUIHN 1
CBbp3aHN C MO-BUCOK PUCK OT mHcynT [5]. la-
UMeHTUTE C MPOrpecuBHO HapacTBala CTeHo3a
ca C Ham-BNCOK PUCK OT MO3bYHW, KOPOHAPHU U
nepudepHO-CbAOBU YCNOXHEHUS. TpaHCKpaHuan-
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To analyze the best treatment strategy for
ACAS multiple trials have been performed. The
NASCET and ECST trials were important to estab-
lish the methods by which stenosis is measured
for consistency among observers. By internation-
al agreement, only the distal degree of stenosis
(as per the NASCET trial criteria) should be used
to quantify the degree of carotid stenosis [7].

Histological analyses of carotid plaques and
magnetic resonance imaging (MRI) studies have
shown that the finding of a lipid-rich, centrally
necrotic plaque, a thin or ruptured fibrotic cap,
or plague hemorrhages is associated with an el-
evated cerebrovascular risk [8].

Contrast-enhanced MR angiography (MRA)
and CT angiography (CTA) can offer the better
definition of the anatomy, collateral circulation,
and plaque morphology that is helpful in design-
ing treatment options, particularly if an interven-
tion is being considered while digital subtrac-
tion angiography is no longer indicated, except
in special cases. When it is unclear on imag-
ing alone whether a patient with ACAS should
undergo an intervention or remain on medical
therapy use of single-photon emission computed
tomography (SPECT) with an acetazolamide chal-
lenge data could be considered. Thus, universal
screening for the presence of carotid stenosis is
not recommended [9]. The main reason is that
too many low risk people will undergo unneces-
sary and possibly injurious interventions. Screen-
ing is reasonable for persons with vascular risk
factors. There are recommendations to reevalu-
ate patients with known carotid stenosis every 6
to 12 months.

Therapeutic options include medical therapy
alone, CEA plus medical therapy or CAS plus
medical therapy.

Medical managament

The annual rate of stroke associated with ACAS
has decreased especially due to improvements
in medical therapy over the last 20 years.

The Asymptomatic Carotid Surgery Trial
(ACST) showed that the 10-year stroke risk in
patients who underwent CEA was 10.8% com-
pared with 16.9% in those treated with medical
therapy [10]. Paradoxically, in one NEJM audit
and also in one questionnaire obtained in the
USA similar results were obtained [11]. Accord-
ing to these trials, about 49% of respondents
recommended BMT, compared with 31% for CEA
and 20% for CAS. In addition, Abbott proposed
medical management as the best option for pa-
tients with ACAS due to the high costs of surgical
intervention and associated complications [12].
Also there are patients in whom medical therapy

HaTta ponneposa coHorpadus (TOC) moxe pa ce
n3nons3ea 3a uageHTuduumMpaHe Ha uepebépasnHu
MUKPOEMBONUYHM curHanu. [NauneHTtuTe, nono-
YKUTEMHU 3a eMB0ofMYHM curHanm ca 5.6 nbtn no-
CKITOHHW [a pas3BuAT uncunatepaneH NMHCynT [6].
3a aHanuM3upaHe Ha Ham-go6parta cTparerus
3a neuveHne Ha AKC ca npoBeOeHn MHOXECTBO
npoyusaHus. MNpoyusaHusta NASCET n ECST ca
Ba&)KHM 3a YTOYHSIBAHE HA METOoAuTe, Ype3 Kou-
TO ce u3mepBaTr creHo3ute. Cnopend MexgyHa-
pPOOHO cropas3yMeHune, camMo AuctanHarta cteneH
Ha cTeHo3a (cbrmacHo kputepumte Ha NASCET)
TpsbBa ga ce M3nonssa 3a KOJMYECTBEHO onpe-
OensiHe Ha CTerneHTa Ha KapoTuaHa cTteHo3a [7].
Ype3 XMCTOMOrMYHM aHanmm3n Ha KapOTUOHU
nnaky n agpeHo-marHuTeH pesoHaHc (AMP) e go-
Ka3aHo, Ye HanMuMeTo Ha 6orara Ha nunuan, LeH-
TpasiHO HEKPOTUYHA MNfaka, C TbHKU UK paskbca-
HU GUOPO3HM KpauLia uav nnaka C KpbBOW3MUBY
€ CBbpP3aHO C MOBULIEH MO3bYHO-CbOOB PUCK [8].
KoHtpactHata MP aHrnorpadua (MPA) n KT
aHrmorpadusata (KTA) paear sdcHa npencTasa
3a aHaTomuATa, KonarepanHara uuvpkynaums wu
MopdonornaTa Ha MNIakuTe, KOETO € BaXKHO 3a
onpegensHe Ha Tepanuata, OCOGEHO KoraTo ce
O6MUCHA  UHTEpBEHUMS. [durntanHara cy6Tpak-
UMOHHA aHrnorpaduns Beye ce M3non3ea PsAKo,
camo B cneuwanHu cnyyan. Korato o6pasHara
OMarHOCTVKa He MOXKe fa npeunsvpa pgann eavH
nauneHt ¢ AKC Tps6Ba ga ce MOANOXK Ha WH-
TEPBEHUMS WX Ja OCTaHe Ha MeOMKaMEeHTO3Ha
Tepanus, MOXe Ja ce Hanpasu U egHOdOTOHHA
eMUCOHHa KoMMioTbpHa Tomorpadusa (SPECT) ¢
aueTtasonamug. He ce npenopbyBa MacoB CKpu-
HUWHI 3a HanuumMe Ha KapoTmgHa cTteHosa [9]. Oc-
HOBHaTa NpuYnHa e, Ye TBbPAE MHOro xopa C Hu-
CbK PUCK LUE MPETbPMAT HEHY)KHU 1 MOTEHUMANHO
BpeoHn wuHTepBeHUMn. CKPUHWMHIBT € YyMEeCTeH
npu xopa CbC CbOOBU puckoBU dakTopu. [Npu
nauveHTn C pokasaHa kapoTugHa CTeHo3a ce
rnpenopbyBa npocnensasaHe Ha 6 0o 12 meceua.
TepaneBTUYHMTE Bb3MO)KHOCTY BKIIOUBAT Me-
OMKaMeHTO3Ha Tepanns CaMOCTOATENHO, KaKTo U
KE vnun CKA nfioc MeonkameHTO3HO feYeHume.

JleueHne

Mpe3 nocnegHute 20 roguHu 3a6oneBae-
MOCTTa OT MHCynTU, cBbp3aHu ¢ AKC e Hamans-
na, rmaBHO Nopaan nopobpeHara Tepanus. po-
yuBaHeTo ACST (Asymptomatic Carotid Surgery
Trial) coun, ye npu naumeHtn cneg KE puckbT oT
paseutme Ha uHcynt go 10-ta roguHa e 10,8%,
B CpaBHeHune c 16,9% npu nauneHTu, nekyBaHu
MeamkameHTo3Ho [10]. MNapapokcanHo e, ye npu
enHo npoyusaHe Ha NEJM (New England Journal
of Medicine) n nopo6Ha aHketa B CALL ca no-
nyyeHm cxopHm pesyntatu [11]. Cropen Tesu
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may not be sufficient and who may be at an
increased risk for stroke.

Current BMT for carotid artery stenosis is
the combination therapy, with antiplatelet, anti-
hypertensive, antidiabetic agents, and treatment
of hypercholesterolemia, together with smoking
cessation.

Aggressive treatment of vascular risk factors
can reduce cardiovascular events in patients
with carotid artery disease. It is necessary that
blood pressure is below 140/90 mm Hg. Fur-
ther, it is advisable to maintain the low-density
lipoprotein (LDL) — cholesterol value less than
100 mg/dl, triglyceride levels less than 150 mg/
dl and increase HDL levels more than 40 mg/
dl with lipid-lowering agents such as statins.
Weight loss, exercise, dietary precautions and
smoking cessation are also extremely important.
Treatment with statins lowers stroke risk by ap-
proximately 30% [13]. Atorvastatin reduced LDL
levels to <76 mg/dL and each 10% reduction
in LDL reduced the risk of stroke by 15% [13].
The most important effect is plaque stabilization
most likely due to plaque stabilization possibly
by dissolving cholesterol crystals, although the
reduction in carotid intimal thickening is very
small [14]. Antiplatelet therapy reduces the inci-
dence of stroke by 25% and it is recommended
for all patients with ACAS [15]. The most of the
evidence support the use of Aspirin in the range
of 75 mg to 150 mg while dual antiplatelet ther-
apy is not recommended [15]. Also, CEA with
antiplatelet therapy is associated with decreased
stroke risk as compared with CEA alone [16].

Medical treatment is beneficial for the long-
term health of these patients independent of the
carotid artery, since ACAS is a predictor of car-
diovascular disease elsewhere in the body [17].

Carotid endarterectomy

CEA means removing plaque from the vessel and
decreasing the risk of stroke in patients by im-
proving cerebral perfusion and was proposed in
the early 1950s. Due to life expectancy surgery is
only beneficial to patients with an age < 75 years
[18] and with a life expectancy of approximately
3-5 years. There are data suggesting that in the
case of surgical methods the 5-year risk of stroke
was 5%—6%, compared to 11% with conservative
treatment.

According to American Heart Association
(class lla recommendation, Level B) prophylactic
CEA is recommended in patients with stenosis
greater than 70% who have low risk for periopera-
tive complications (less than 3%) and CAS rather
than CEA should be used when neck anatomy is
unfavorable for arterial surgery [19]. Some meth-

npoyysaHusi, okono 49% OT aHKeTupaHuTe npe-
nopbuBat MT, 31% — KE n 20% — CKA. B gonbn-
HeHne, Abbott nocouyBa meoMKameHTO3HOTO fe-
yYeHme KaTo Han-go6pus BapuaHT 3a naumneHTn c
AKC, nopagn BMCOKWTE pa3xoan 3a XUPYPruyvHmu
WHTEPBEHLMN N CBbP3aHUTE C THAX YCIIOXKHEHUS
[12]. ima obaue naumeHTu, NpU KOUTO MeauKa-
MEHTO3HaTa Tepanusi MOXe fa He e gocTtarbuHa
N KOUTO MOXXE [a Ca C MOBULIEH PUCK OT UHCYIT.
lMoHacTosAwem npu CTeHO3a Ha kKapoTugHata
apTepus ce npwunara KOMGUHMpaHa Tepanus C
AHTUTPOMOBOUUTHWN, aHTUXUMNEPTEH3UBHN 1 aHTU-
OVabeTHN CPencTBa, JIeYeHme Ha Xunepxonecre-
ponemuaTa U OTKa3BaHe OT TIOTIOHOMYLUEHETO.
AKTUBHOTO JleYeHVMe Ha CbOooBUTE PUCKOBU
dakTopn MOXe Ja Hamanu CbpAeYHO-CbOOBUTE
WHUMAEHTM NpU NaumeHTn ¢ GONecT Ha CbHHaTta
apTepus. Heo6xoammMo e KpbBHOTO HansraHe na
e nog 140/90 mm Hg. lNpenopbuntenHo e pa
ce nogabpxxat ctomHoctute Ha LDL xonectepo-
na nog 100 mr/gn, Ha Tpurnuuepugute — nopg
150 mr/on v ga ce ysenunyat HuBata Ha HDL Hap
40 mr/gn € noOHWXaBawy NUNUOUTe CpeacTsa
Kato cTatuHu. W3KAIUMTENHO BaXkHU ca u pe-
OyKuMaTa Ha TernoTo, ¢uanyeckara akTUBHOCT,
OVETUYHUAT PEXMM U CMUPAHETO Ha TIOTIOHOMY-
WeHeTo. JleueHNeTo CbC CTaTUHM MOHWXXaBa pu-
CKa OT MHCynT ¢ oKomno 30% [13]. AropBacTaTuHbT
Hamanssa HumBaTa Ha LDL po <76 mr/gn. Bcsko
HamaneHne ot 10% B LDL HamansBa pucka oT
UHcynT ¢ 15% [13]. Ham-BaxxHuaT edekt e cTa-
6UIM3NpaHeTo Ha nnakaTa, Han-BepOSTHO 4pes3
pasTBapsiHe Ha KpucTanuTe XOnecTepos, Bbrpe-
Kn ye pedykumsTa Ha 3agebeneHara vHTUMa €
MHOro manka [14]. AHTuTpom6ouUTHaTa Tepanus
HamansBa 4ecToTara Ha UHcynTM ¢ 25% u ce
npenopbuBa npu Bcuukn naumeHtn ¢ AKC [15].
Han-mHOro gpokasatencrsa nogkpenaT usnonssa-
HEeTO Ha acnupvH B 0o3u ot 75 go 150 mr. [BonHa
aHTUTPOMGBOLUUTHA Tepanus He Ce Mnpenopbysa
[15]. KombuHupaHeto Ha KE ¢ aHTUTpoM6oUMUTHA
Tepanus ce CBbp3Ba C HamaneH pUcK OT UHCYAT
B cpaBHeHne ¢ KE camocTtoaTenHo [16].
MeaomkamMeHTO3HOTO neveHne e oT nonsa 3a
ObIFOCPOYHOTO 3ApaBe Ha Te3n naumeHTw, Tbi
kato AKC e npeankTop 3a CbpAeyHO-CbOoBO 3a-
6onsBaHe 1 B opyrn vactu Ha Tanoto [17].

KapoTunpgHa eHpapTepeKromuns

KapotugHata eHpapTepektoMmus ce npunara
OT HavanoTto Ha 50-te rogmHn Ha 20 BEeK n O3Ha-
yaBa OTCTpaHsBaHe Ha rnaka oT cbaa WU Hamans-
BaHe Ha puckKa OT MHCYNT uype3 nopobpsisaHe Ha
Mo3buHaTa nepdys3usa. Ta e oT nonsa camo npu na-
LMEHTM Ha Bb3pacT nog 75 roamHu [18], npn Kouto
Cce ouyakBa MpexxmBseMOCT OKOSo 3-5 roguHn. ima
OaHHW, Yye B Criyyar Ha XMPYPruyHoO neyeHve puc-
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ods such as detection of cerebral microembolic
signals, ulceration or intraplaque hemorrhage
can help to identify higher risk patients with ACAS
who may benefit from surgery [6]. A periproce-
dural risk of myocardial infarction, cranial nerve
injury and stroke associated with CEA may ex-
ist [20]. Annual risk of myocardial infarction in
patients with an ACAS (50-99%) was almost five
times higher than the annual risk of suffering a
stroke [21].

Strokes due to carotid stenosis may indi-
cate a treatable asymptomatic lesion prior to the
event, but majority of strokes (about 80%) are
not preceded by a TIA or minor stroke and CEA
or CAS can help to prevent these events. It is
useful to know that only about 11% strokes will
occur in patients who suffer not previously an-
nounced stroke secondary to thromboembolism
from asymptomatic ICA stenosis. Taking into ac-
count that CEA reduced the 5-year risk of stroke
by about 50% [22,10] it can be concluded that
only half of the 11% of strokes due to a pre-
viously asymptomatic stenosis could ever have
been prevented (about 5% overall). However, it
must be taken into account that up to half of all
strokes that occur due to ACAS are not conse-
quence of embolization from stenosis itself, but
the most common are those of lacunar or car-
dioembolic origin [23]. Besides, number needed
to treat (NNT) is 17 to 20 CEAs to prevent one
stroke in five years.

However, what is often not considered is that
while disease progression has been reported to
be associated with TIA or stroke, in at least 50%
of cases this happened at the time of the event,
rather than being evident before the stroke. Of-
ten it can happen that the CDS immediately be-
fore the stroke showed a ‘non-surgical’ stenosis
(<50%).

At the time of stroke onset may occur plaque
disruption and overlying thrombus formation [24]
indicating that not all “previously asymptomatic”
individuals had a “surgical stenosis”.

Some trials have showed that CEA is siill
superior to medical management, but these are
mostly smaller studies. On the other hand there
is no Level | evidence which would indicate that
medical management is a better possible option
[25]. The combined approach (CEA with medical
therapy) provides greater risk reduction for ipsi-
lateral stroke than medical therapy alone. Lack of
trials that define the role of CEA and CAS leads
to large variations in worldwide practice. There
are two extremes, firstly, in the USA, 90% of ca-
rotid revascularizations are currently performed
in asymptomatic patients [26] and secondly in
Denmark, no interventions are performed in such
patients [27].

KbT OT WMHCYNT 3a 5-roguweH nepuon e 5-6%, B
cpaBHeHne ¢ 11% npu KOHCEPBATUBHO fEYEHME.

Cnopen AmepukaHckaTa  KapguonormyHa
acoumaums (knac lla, Hueo B) KE ce npenopbuBa
NPOGUNAKTUYHO MPU MauMEeHTN CbC CTEHO3a OO0
70%, KOUTO MMaT HUCbK PUCK 3a nepuoneparms-
HW yCroXkHeHns (no-manko ot 3%). Korato aHato-
MUSTa Ha WnsSTa € HebraronpusTHa 3a Xupyprus
Ha apTtepuuTe, ce npegnounta CKA npen KE [19].
Hsakou meTtogn, Hanp. OTKPMBAHETO Ha MO3bYHU
MWKPOEMOBONNYHN CUTHANU UNn pass3BsiBaHE U
KPbBOM3NMB B MfakWTe Morar ga nomorHat npu
naeHTnduumMpaHe Ha BUCOKO PUCKOBM MALMEHTU
¢ AKC, konTto ga ce Bb3MnonseBar OT onepaTtuBHO
neyeHve [6]. MNMpu KE cblecTsyBa nepunpoueny-
PEH pUCK OT MHPAPKT Ha MUoKapaa, yBpexxaaHe
Ha YEpPErnHO-MO3bYHN HEPBU N MO3bYEH UHCYNT
[20]. ToonwHWAT prucK OT UHbAaPKT Ha MuUokapaa
npu naumeHtn ¢ AKC (50-99%) e noutn neT nbtu
NO-BMCOK OT FOOMLIHUSA PUCK OT UHCYNT [21].

Hakoun OT wHCynTUTE, pObmkawm ce Ha
KapoTugHa CTeHo3a, ca MpepwecTsaHn OT neyn-
ma AKC, HO noBeuyeTo OT Tax (okono 80%) He ce
npeaxoXxgaT OT TPaH3UTOPHU NCXEMUYHW aTaKu.
B te3n cnyuyan CKA unm KE morat pa npepo-
TBpaTAT pPasBMTUETO Ha MHCyNT. lMones3Ho e ga
ce 3Hae, ye camo okono 11% oT uHcynTuTe ca
BCNEACTBME Ha TPOMGOEM60/IM3bM OT acum-
TOMHU cTeHo3n Ha BCA. Kato ce vma npeasup,
ye KE HamanaBa 5-roguiiHNa pUCK OT MHCYNT C
okono 50% [22, 10], mOXXe ga ce 3aknwouu, ye
pPasBUTUETO Ha WHCYAT MOXe [a 6bae npepo-
TBpPaTEHO camMo MonoBuHaTa oT Te3un 11% (06wo
OKono 5%). TpsibBa ga ce uma npegsug Cbllo, ye
00 50% OT BCUYKW MHCYNTU, KOUTO Ce Ob/mKaT Ha
AKC, He ca Bcnencteue Ha emM6onu3bM OT cama-
Ta CTEHO3a, a Ham-yeCTO ca OT NakyHapeH Wnu
Kapamnoemb6onuueH npounsxod [23]. Heob6xooumo
e na ce nposepgart ot 17 go 20 KE, 3a pga ce npe-
OOTBPaTU €dVH VMHCYAT 3a MeT roAvLUeH Nepuog.

O6VKHOBEHO Ce cuuTa, 4Ye nporpecusaTa Ha
AKC e cBbp3aHo ¢ TVIA unun UHCYNT, HO B OKOMO
50% oT cnyyanTe gmMarHosaTa ce rnocTtassi B MO-
MEHTa Ha MHUMOEHTA, a He npeaun ToBa. [NoHsaKo-
ra LOC HenocpeOCTBEHO Mpenm UHCynTa MOXKe
[a nokaxe ,HexupypruyHa“ cteHosa (<50%).

He Bcuukm ,acumMnToMHU® naumeHTn wumat
LXMPpYyprmyHa“ cTeHo3a, 3awoToO HapylaBaHeTo
Ha uenocTTa Ha nnakata u obpasyBaHETO Ha
NMPUCTEHHN TPOMOK MOXE [a Ce pa3Bue U B Ha-
yanoTo Ha mHcynTa [24].

Hakonko mankum npoyysaHus nokassar, ye KE
NPEeBb3X0XKAa MO pes3yntat MeamkaMeHTO3HOTO
neuveHune. Ne cblLecTByBaT U CUTYPHU foKasares-
CTBa, Y€ MeaMkKameHTo3HaTa Tepanus e no-Jo-
6pusa BapuaHT [25]. KombuHunpanusat nogxon (KE
N MedrKaMeHTu) ocurypsia no-ronsima penykumns
Ha pucKa OT mncunarepaneH WHCYNT, OTKOSIKOTO
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Restenosis following CEA and leading to in-
creased risk of stoke may occur and has been
reported in up to 15% of cases [28]. Stenosis
may develop also on the contralateral carotid ar-
tery and such patients have increased risk of
stroke [29] indicating the importance of the moni-
toring of the contralateral carotid artery [30]. On
the other hand, there are effective techniques
that can reduce the incidence of restenosis.

Carotid angioplasty with stenting

CAS is less invasive and newer option in the treat-
ment of ACAS. CAS is currently used in patients
with ACAS (> 80% stenosis) and with a high sur-
gical risk as long as the complication rate of CAS
can be shown to be less than 3%. Nevertheless,
Food and Drug Administration (FDA) approved
CAS for standard surgical risk patients with >
60% stenosis. Further, indications for CAS also
include inability to tolerate general anesthesia for
CEA, history of damage to the contralateral vocal
cord (previous CEA or neck surgery), previous
neck surgery on the ipsilateral side, neck irra-
diation and restenosis after CEA. Older patients
(>70 years) had worse outcomes with CAS [31]
than younger. However the risks of CEA and CAS
have been reduced which enhances the overall
benefit of these methods [32]. There are a small
number of studies, which compare CAS with CEA
that achieved the final valuable conclusion. Ca-
rotid Revascularization Endarterectomy Versus
Stenting Trial (CREST) compared CAS with CEA
[33] and it was showed that efficacy and prog-
nosis were similar [34], but periprocedural risks
were different. Compared to CEA in the case of
CAS risk of perioperative stroke was increased
while the risk for myocardial infarction and cranial
nerve injury was decreased. It is interesting to
note that even a minor periprocedural stroke had
a greater effect on physical and mental health
status at 1 year than periprocedural myocardial
infarction [22]. Restenosis is less frequent in the
case of CAS than CEA and occurs in approxi-
mately 4.3% of patients [34].

Conclusions

To date, despite numerous trials and years of
clinical research, the optimal management of
ACAS remains controversial. There is some
evidence in support of current medical man-
agement as a better and more cost-effective
method of treating ACAS. Medical treatment has
improved over the past three decades while CEA
has had little change in efficacy and operative
risk. On the other hand, there is no definitive
evidence that CEA is inferior to medical treat-

CaMOCTOSITENTHOTO KOHCEPBATNBHO fieveHune. Jlnn-
carta Ha npoy4ysaHus, onpegensawm ponata Ha KE
n CKA Bogou 0o ronemu pasnnuusi B CBETOBHaTa
npakTtuka. Vima gBe KpanHOCTW: OT efHa CTpaHa,
B CALL 90% OT kapOoTngHMTE peBacKynapmsaumm
ce M3BbplBaT NMpyY acUMMNTOMHU MauneHTn [26],
a ot gpyra — B [laHns n306Lwwo He ce npaBaT WH-
TEepBEHUUM Npu Takmea naumeHTn [27].

B 15% ot cnyyanTte ce cbobuiaBa 3a pecTe-
Ho3a cnen KE, Bogelua oo rnoBuLLEH MO3bYHO-Cb-
noB puck [28]. CTeHO3a MOXKe Aa ce pa3Bue U Ha
KOHTpanartepanHarta kapoTugHa apTtepus. Takusa
nauueHT ca C MNOBULLIEH PUCK OT MHCYyNT [29],
KOETO [J0Ka3Ba KOMKO € BaXXHO MOHUTOpUpaHe-
TO 1 Ha KOHTpanarepanHaTa KapoTugHa aptepus
[30]. ColectByBaT edEKTMBHU TEXHUKW, KOUTO
mMoraTt ga HamansT yectoTara Ha pecTeHo3a.

KapoTtugHa aHrnonnacTnka cbc CTeHTpaHe

CreHTMpaHeTO Ha KapoTMgHata aprtepusi e
Mo-Masiko MHBa3MBEH U MO-HOB METO[ 3a feYeHne
Ha AKC. M3non3ea ce npu naumeHtn ¢ AKC cbe
cTteHo3a Hap 80% 1 BUCOK XUPYpruveH puck. Yc-
NOXXHEHWATa Npy Ta3u npouedypa ca no-Manko ot
3%. AOMUH/CTpaumMsiTa MO XpaHWTe W NekapcTBa-
Ta (FDA) e omo6puna CKA npu craHoapTHU Xu-
PYPrMyHO PUCKOBU MaumeHTn ¢ Hag 60% cTteHos3a.
Muonkaummte 3a CKA BKtOYBaT CbLLO HEMOHOCK-
MOCT KbM 06Lua aHecTe3ns npu KE, yBpexxaaHe Ha
KOHTpanarepasnHiTe rmacHN Bpb3KX (Npy Npenxog-
Ha KE wnm wuinHa onepauust), npegullHa LWnnHa
onepauys uncunarepasHo, Jibuetepanns Ha wnsaTta
n pecteHosa cnen KE. lNo-Bb3pacTHUTE NauneHTn
(Hap 70 rogvHn) umart no-nowu peadynrtaty npu CKA
[31], otkonkoTo no-mnagute. Puckosete npu KE
n CKA ca Hamanenu, KOeto i npasu MO-LLUMPOKO
nanonseaemn [32]. Manbk 6pon K3cnegsaHus,
cpaBHsiBawm CKA ¢ KE, gocturat oo OKOHuYaTesHn
n3eogn. lNpoyusaHeto CREST (Revascularization
Endarterectomy Versus Stenting Trial) cpasHsiBa
KE cbc CKA u [33] pokasBa, uye edukacHocTTa u
nporHosara npu ABeTe npouenypu e cxopHa [34],
HO MepunpoLEenypHUTE PUCKOBE ca pasnuyHun. Mpu
CKA puckbT OT nepuonepaTviBeEH WHCYAT Ce yBe-
nMyaBa, O0KaTo PUCKBT OT UH(apKT Ha MuokKapaa
N TpaBmMa Ha YEepernHoO-mMO3bUHU HEPBU Hamans-
Ba. [lopu NekusT MHCYAT cneq npouegypara nva
no-ronsiMm edekT BbpXy GUIMUYECKOTO U MNCuUxmye-
CKOTO CbCTOSIHME Ha MaumeHTa 3a egHOroauLieH
nepvon, OTKONKOTO MuokKapoHus wuHdapkt [22].
PecteHosata e no-psgka npyu CKA OTKONKOTO npw
KE n ce cpela B okomno 4,3% oT nauneHtute [34].

N3Boan

Bbnpekn MHOro6ponHUTE ONUTU U FTOOUHN Ha
KIMHWYHN U3CNeaBaHns, BbMPOCHLT 3a onTumarn-
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ment or CAS. CAS is reserved for patients with
a standard surgical risk but its place should be
further investigated.

Nevertheless, optimal medical treatment
should be the initial treatment choice. In order
to reach the best treatment for the patients many
studies that compare current medical manage-
ment against CEA are underway.

All of this would help us to better select pa-
tients for either surgical or medical treatment.
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FIRST
NATIONAL CONGRESS

with International
Participation

MbPBU
HALMOHANEH KOHIPEC

C M@XXAYHaPOAHO
y4actue

October 2-4, 2015 | Sofia, Bulgaria

From left to right: Assoc. Prof. S. Andonova, Assoc. Prof. |. Velcheva, Prof. M. Alpaidze,
Prof. K. Niederkorn, Acad. Prof. E. Titianova, Prof. N. Sternic, Prof. M. Mijajlovic, Prof. R. Aaslid

Om asa6o Ha gsacHo: gou. C. AHgoHoBa, gou. W. BeaueBa, npog. M. Aanaugse, npog. K. HugepkopH,
akag. npog. E. TumaHoBa, npo¢. H. CmepHuy, npop. M. MuxatroBuy, npog. P. Acaug

Over 300 delegates from Bulgaria, Austria, Geor-
gia, Macedonia, Serbia, Russia, Switzerland,
China and Cyprus took part in the First National
Neurosonology and Cerebral Hemodynamics
Congress with international participation, orga-
nized by the Bulgarian Society of Neurosonol-
ogy and Cerebral Hemodynamics (BSNCH). The
forum was held on October 2-4, 2015 in Marinella
Hotel, Sofia. Students in “Medicine”, “Nursing”,
“Kinesitherapy, Medical Rehabilitation and Ergo-
therapy” from various medical universities in the
country and the National Sports Academy “Vasil
Levski” joined the sessions.

BAHMX

Mronlro ot

BSNCH

Hap 300 peneratm ot bbnarapus, Asctpus,
lpysna, MakepoHusi, Coupbus, Pycwus, Lsenua-
pus, Kntan n Knnbp B3exa yvactne B [TbpBus
HauWOHaneH KOHrpec rno HEBPOCOHOMOMMS U MO-
3byHa XemoaMHamuKa C MEeXZyHapOOoHO yyac-
Tne, opraHu3npaH ot bbnrapckara accoumaums
Mo HEBPOCOHONOIA U MO3bYbHA XEMOAMHAMUKA
(BAHMX). DopymbT ce nposene Ha 2—4 OKTOM-
Bpu 2015 r. B ctonmuHus xoten ,MapuHena“ B
Hero ce BKIOuYMXa U CTYAEeHTM OT CrheumasnHo-
ctute ,MeguumHa®, ,MeanumHckn cectpa’, ,Ku-
He3uTepanus®, ,MeanmunHcka pexaéunutaums” u
LEprotepanuns®, oT pasfnMuHu MEOULUMHCKU YHU-

BULGARIAN SOCIETY
OF NEUROSONOLOGY
AND CEREBRAL
HEMODYNAMICS
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Official opening of the congress

OguyuarHo omkpuBaHe Ha KoHepeca

At the congress opening Acad. Prof. Ekateri-
na Titianova, President of BSNCH and Head of
the Clinic of Functional Diagnostics of Nervous
System at the Military Medical Academy - Sofia
said: “Today we celebrate the 10" Anniversary of
BSNCH. For this period the society has increased
in membership, expanded its scientific, education-
al and practical activity and imposed a policy of
continuous post-graduate training of its members”.
She stressed that the journal “Neurosonology and
Cerebral Hemodynamics” and the Society website
www.neurosonology-bg.com have become nation-
al and international forums for exchange of rele-
vant information on Neurosonology and promotion
of the BSNCH activities. Today BSNCH consists of
163 licensed Neurosonology professionals, work-
ing according to international standards in this
area. The Society supports the participation of
young neurosonologists, doctorants and students
in its training courses and scientific forums.

In a congratulatory letter read by Acad. Prof.
Dr. Emilia Hristova, the Bulgarian Prime Minister
Mr. Boyko Borisov said: “Over the past decade
BSNCH has established itself as an important
partner in the implementation of Bulgarian nation-

BepcuTeT” y Hac v oT HaumoHanHata cropTHa
akagemus ,Bacun JleBckun®.

LHec Hue otéensseame 10-rogulLHMA tO6K-
flen Ha HawaTta acoupaums, KosTo 3a To3u nepu-
Of, HapacHa Mo u4fleHCKa mMaca, paswupu cBosTa
HayyHa, obpasoBaTefiHa 1 NpakTnyecka OenHOCT
N HaNOXW MOMUTUKA 3a HEMpPeKbCHATO 0By4eHue
Ha cCBOWTE uneHoBe, Kasa Mpu OTKPMBaHETO Ha
KoHrpeca akag. npod. o-p EkarepuHa TutaHOBa,
npegcenaren Ha BAHMX n HavanHuk Ha KnuHu-
Kata no gyHKUMOHaNHa AnarHoCTuKa Ha HepBHaTa
cuctema BbB BoeHHomenmumHcka akagemus — Co-
¢éus. Ta nogueprta, ve cnucaHmeTo ,HeBpocoHono-
s Y MO3bYHa XEMOAUHAMMKA" N UHTEPHET CcTpa-
Huuata Ha BAHMX www.neurosonology-bg.com ca
Ce MNpeBbpHany B HaUWOHANeH 1 MeXayHapoaeH
$opym Ha O6MEH Ha akTyanHa uHdopmaums B 06-
flacTrta Ha HEeBPOCOHOMOMMATa U LUMPOKO Momnyns-
pusnpaHe Ha OenHoCTTa Ha acoumaumsTa. [JHec B
BAHMX uneHyBsat 163 nuueH3upaHu cneunanucTu
Mo HEBPOCOHONOrS, KOMTO paboTAT Cropen cee-
TOBHUTE CTaHOApPTV B Tasu obnact. AcoumauusaTa
nogrnomara y4yacTMeTo Ha Mragy HeBPOCOHOMO3M,
JOKTOPaHTV 1 CTYOEHTU B OBYUMTENTHUTE KypCoBe
1 Hay4yHn GopymK, KOUTO OpraHM3upa.

Official opening of the congress

O¢uyuarHo omkpuBaHe Ha KoHepeca
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[TbpBu_HayuoHareH KoH2pec no HeBpOcoHoAo2us U MO3b4YHA XEMOGUHAMUKA

al health policy in which the qualification of spe-
cialists and prevention of major diseases, includ-
ing stroke, have a leading role. | welcome you
to a forum that provides a broad platform for a
constructive dialogue, discussions and exchange
of ideas and best practices among leading Bul-
garian and foreign specialists in the general in-
terest — health and life of Bulgarian citizens. |
wish all participants fruitful work and success!”.
Greetings from the Minister of Health Dr. Petar
Moskov, the President of the Bulgarian Medical
Association Dr. Ventsislav Grozev, the Chairman
of the Bulgarian Society of Neurology Acad. Prof.
Dr. Ivan Milanov, the Chairman of the Bulgarian
Academy of Sciences and Arts Acad. Prof. Grigor
Velev, the Head of the Military Medical Academy
General-Major Prof. Nikolai Petrov, the Chairman
of the Bulgarian Diabetes Association Acad. Prof.
Dr. lvona Daskalova, the Rector of the National
Sports Academy “Vasil Levski” Pencho Geshev,
the President of the Union of Bulgarian Medical
Specialists Prof. Dr. Assen Gudev were read.
The Congress was opened by Prof. Rune
Aaslid of Switzerland — the inventor of the tran-
scranial Doppler sonography (TCD). Other lec-
turers covered three key areas — application of

Prof. Rune Aaslid (Switzerland)
lpog. ProH Acaug (LLBetyapus)

Bulganan Soaet of Neurosonology |

and. Cerebral Hemod ynamlcs

NbPBU  FIRST
HALMOHANEH KOHIPEC  NATIONAL CONGRESS
cmemaysapogHo  with International
yuwactwe  Participation

October 2-4, 2015 | Soka

,I1pe3 usamunHanoto pecetunetne BAHMX ce
YTBbPAM KaTO BaXKeH MapTHbOP B OCbLLECTBSIBA-
HETO Ha HauMoHanHata 3gpaBHa NoaAWTUKa Ha
Bbvrrapusa, B kKoATO KBanudmkaumsata Ha cneuuna-
mMcTuTe N Npodunaktukata Ha couuanHo 3Ha-
uaMUTE 3a60M19BaHUS, CPEd KOUTO M MO3bYHMS
MHCYNT, Mmat Bopewa ponsa. lNpueBetrcTBam Bu
3a npoBexkgaHeTo Ha ¢opyma, KOMTO npepocTa-
BS LIMPOKA TPMBYHa 3a KOHCTPYKTVMBEH OManor,
OVCKYCUM 1 OBMsiIHA Ha mMaen n Jobpu npakTu-
KN MEeXOy BOAELM 6barapCky u YyxgecTpaHHM
CneunannucTn B MMETO Ha OBLUMSA UHTEPEC — Xu-
BOTA M 3OpPaBETO Ha 6bArapckmMs rpakgaHuiH.
MoxenaBam Ha BCWMYKU yyaCTHWUM MON30TBOpP-
Ha pa6oTta n ycnex!‘, Hanuca B no3gpaBuUTeneH
agpec MUHWUCTbp-NpeacemaTensaT Ha Peny6nvka
bvnrapmns r-H Bonko BopucoB, koWTo 6€ Npo-
yeTeH OT akapg. npod. O-p Emunua Xpuctosa.
Mo3ppaBuTenHU agpecy nogHecoxa MUHUCTbPbLT
Ha 3gpaBeonassaHeTo a-p lNetbp Mockos, npea-
cegatensat Ha bbarapckus nekapcku Cblo3 A-p
BeHuncnas [po3es, npeacepartenat Ha bunrap-
CKOTO [OPY)XEeCTBO MO HEBPOnorus akag. npod.
o-p Viean MwunaHoB, npegcepatenat Ha bunrap-
ckaTa akagemusi Ha HaykuTe U U3KycTearta akap.
npo¢. a-p lpurop Benes, HauanHuka Ha BoeHHo-
MedVUMHCKa akagemus reHepasn-manop Yn. Kop.
npo¢. Hukonan lNeTpos, npencenatenat Ha bbn-
rapckara guaéetHa acouwaums akag. npod. o-p
MBoHa [ackanoBa, pekTopbT Ha HaumoHanHata
cnopTHa akapgemusi ,Bacun Jlesckun“ lMNMeHuo Te-
wes, npeacenatensat Ha Cblo3a Ha 6bArapckuTe
MeauUMHCKN cneunanuct npod. a-p AceH lynes.

KoHrpecbT 6e OTKpuUT C goknag Ha npod.
PioH Acnup ot LBenuapus — wnzobpetarensrt
Ha TpaHCKpaHuanHata pJonnepoBa CoHorpadus
(TCD). OcTaHannTe nekTopu 3acerHara Tpu Oc-
HOBHW HanpaBfieHUs — npunaraHeTo Ha BEHO3Ha
TPOMGONMN3a, KOSITO CbAENCTBa pasrpakgaHeTo
Ha TPOMGM, KOMTO 3anywBaT MO3bUHU apTepuu,
KpuTepuuTe 3a npunaraHe Ha egHOBAaCKynapHO
neyeHve, NOCTaBsHEe Ha CTEHT UM OCbLLECTBSBa-
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Prof. Kurt Niederkorn (Austria)
lpog. Kypm HugepkopH (ABcmpus)

intravenous thrombolysis, criteria for applica-
tion of endovascular therapy, stent placement
or mechanical thrombus extraction and criteria
for surgical removal of the blocked part in arte-
rial vessel. Prof. Kurt Niederkorn (Austria), Acad.
Prof. Ekaterina Titianova (Bulgaria), Assoc. Prof.
Ivo Petrov (Bulgaria), Prof. S. Stoychev (Mace-
donia), Prof. M. Mijajlovic (Serbia), Prof. N. Ster-
nich (Serbia), Prof. M. Alpaidze (Georgia) and
Assoc. Prof. Irena Velcheva (Bulgaria) presented
their reports.

Bulgarian experts emphazised the unequal
distribution and inadequate numbers of special-
ized structures for acute stroke treatment (stroke-
centers) leading to late hospitalization in neuro-
logical wards with possibility for thrombolysis. It
became clear that there were no trained person-
nel and training programs. Forum participants
pointed out and the poor coordination between
emergency teams and neurological clinics and
wards, the lack of adequate knowledge on this
issue of general practitioners, and the insufficient
awareness of people about the prevention of
stroke and the reaction at the first symptoms.

Prof. Milija Mijajlovic (Serbia)

lMpog. Munaus MuxatiroBuy (Cbpbusi)

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

Prof. N. Sternich (Serbia)
npog. H. CmepHuy (Cbpbus)

Prof. S. Stoychev (Macedonia)
lpog. C. CmodiueB (MakegoHus)

He Ha MexaHuWyHa eKCTpakums Ha Tpomba, KakTo
U KpUTEpuUUTe 3a OrnepaTtvMBHO MpemMaxsBaHe Ha
3anylweHara yacT B aptepuanHusa cbi. Joknagu-
Te n3Hecoxa npod. Kypt HupepkopH (AscTpus),
akan. npod. EkarepuHa TutaHosa (Bvnrapus),
pou. Veo lMetpos (Bwarapus), npod. C. Ctonues
(MakepoHuns), npod. M. Muxannosuu (Cbpbus),
npod. H. CtepHnu (Cvpbus), npod. M. Annanase
(Mpy3us) n pou. Vipena Benuesa (Bvnrapus).

Bvnrapcknte crneuwanucTi anapmupaxa 3a
HEpPaBHOMEPHOTO pa3npenefieHne 1n HegocTaTb-
yeH 6pon Ha npodunupaHn CTPYKTypu 3a nede-
HMe Ha ocTpus MHCyNnT (stroke-ueHTpoBe), KOeTo
BOOM OO KbCHa XocnuTanuM3auus B HEBPONOrny-
HUTE OTOENEeHNs C Bb3MOXXHOCT 3a Tpom60o/nm3a.
CraHa cHO, ye nunceaTt NoaroTBeHW Kagpu, Kak-
TO U 06yuyuTenHu nporpamu. YyacTHUUMTE BbB
dopyma nocoumxa u Hepo6paTa KoopauHauums
mMexgy ekunute Ha ,CrewHa nomow n HeBpo-
MOTMYHMTE KIMHUKW W OTOENEHus, auncara Ha
afekBaTHM 3HaHUs MO Mpob6rema Ha o6Lonpak-
TUKyBaLLMTE nekapu, HepgocTarbyHaTa nHGOPMU-
PaHOCT Ha xoparta 3a MpeBeHuMsTa Ha UHCynTa
N peakuusita npy MbpBUTE CUMMITOMMU.

Prof. M. Alpaidze (Georgia)
npog. M. Aanaugse (Ipysus)
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Participants

YuacmHuyu 8 koHepeca

The National Consultant on Invasive Cardiol-
ogy Assoc. Prof. lvo Petrov said that the construc-
tion of a network of centers for the treatment of
acute stroke could achieve a reduction in mortal-
ity. He gave an example with the implementation
of the “Stent for Life” program, which had reduced
three times the mortality of acute heart attack.

During the workshop the National Coordinator
for the European Stroke Organization Program —
ESO EAST Assoc. Prof. Silva Andonova presented
the International Register of stroke patients SITS
(Safe Implementation of Treatments in Stroke)
and the need for creation of a national stroke reg-
ister. She recalled that the Neurology Clinic at the
University Hospital “St. Marina” — Varna was the
first that joined the Global Registry SITS in 2011.
Metropolitan hospitals “St. Anna” and “Tokuda”,
General Hospital and Hospital “St. Panteleimon”
— Plovdiv, general hospitals in Dobrich, Pleven,
Silistra, Targovishte, Shumen and Novi Pazar
were included in the register. Other Bulgarian
hospitals will also engage in SITS. This will give
the opportunity to receive financial and logistical
support of the initiative ESO EAST, focused spe-

The National Reference Book
“Bulgarian Neurosonology. Who is Who”

HayuoHanHuam cnpaBoyHuk
,bbAeapcka HeBpocoHonoeus. Kou kou e“

JHouy. CunBa AHgoHoBa (Bbreapus)
Assoc. Prof. Silva Andonova (Bulgaria)

HaumoHanHuAT KOHCYNTaHT MO MHBa3MBHA
kKapguonorus gou. a-p Meo leTpoB n3tbkHa, 4ye
C N3rpakgaHeTo Ha Mpexka OT LEHTpoBe 3a e-
YeHMe Ha OCTPUS MHCYNT MOXE Aa Ce MOCTUTHE
HamansBaHe Ha CMbPTHOCTTa. Ton gane 3a npu-
Mep npuiaraHeTo y Hac Ha nporpamarta “Stent
for life”, koeTo € Hamanuno TpW MbTN CMbPTHOCT-
Ta BCMeACTBME Ha OCTbp MHOAPKT.

Mo Bpeme Ha MpakTUYecKn CemmHap Haumo-
HaNHWAT KoopAMHATOP MO nporpava Ha EBponen-
ckarta opraHmsauus no mHeynt — ESO EAST pou.
Cwunea AHOoHOBa, O.M.H., NPeacTaBu B CBOS O0-
Knag MeXxOyHapOQAHUS PErMcTbp Ha NaunmeHTuTe C
nHeynt SITS (Safe Implementation of Treatments
in Stroke) 1 Heo6GxoQUMOCTTa OT Cb34aBaHETO Ha
HaUMOHaNEeH PermcTbp Ha uHcyntute. Ta Npunom-
HW, Y€ HEBPONOIMYHATA KIMHMKA Ha YHUBEPCUTET-
ckara 6onHuua ,Cs. MapuHa“ — BapHa e nbpBara,
KOSITO Ce e MpucbheanHuaa KbM r106anHus pernc-
Top SITS npe3 2011 . B pernctbpa ca ce BKoun-
m 1 cTonuyHuTe 6onHuuM ,CB. AHHA® 1 ,Tokyaa“
MHoronpodwunHata 6onHuua n 6onHuua ,Cs. lMNMak-
TanenvioH“ B [llnosams, mMHoOronpodunHUTe 601-
Huum B [Jo6pwuu, MNneseH, Cunuctpa, ToprosuLLe,
LymeH n HoBn nasap. Ouakea ce v gpyru pogHu
nevebHn 3aBefeHnsa Aa ce Bkmoyar B SITS. Toa
e pdage Bb3MOXHOCT da nonyyar duHaHcoBa
M NOrMCTMYHa Nogkpena Ha uHuumatmBata ESO
EAST, HacoueHa crneumanHo KbM MOTPEGHOCTUTE
Ha Oobpxxasute ot LeHTpanHa n MatouHa Eepona.
,Hawata acoumaums cton TBbPAO 3a4 MHULMATK-
BaTa 3a U3rpaXkgaHeTo Ha MpeXka OT LIEHTPOBE U
e NPOAb/MKN Ja NMpoBexda fcHa U LefneHacoue-
Ha nMonuTVKa 3a NOAroTOBKa Ha Myaau cneuvanu-
CTW B ObfiacTTa Ha ynTpasBykoBaTa AMarHOCTUKA,
3alloTO HEOGXOAMMOCTTa OT TakuBa Kagpu Hapa-
cTBa“, U3TbkHa akag. npod. TutsHoBsa.

lMpoBenoxa ce MNpakTUYecKn CemuHapu 3a
N3MON3BaHETO Ha MyATUANCLMUNAVHAPEH MOOXOL
npu pepku cnyyaum B HeEBposoruaTa v npunara-
HETO Ha cneumduyHN CECTPUHCKMN TPVDKU Mpu
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BpbuBaHe Ha noYemHu guNAOMU U nAakemu

Awarding honorary diplomas and plaques

cifically to the needs of Central and Eastern Eu-
rope countries. “Our society stands firmly behind
the initiative to build a network of centers and will
continue to pursue a clear and purposeful policy
for young specialists training in the field of neu-
rological diagnostic ultrasound because the need
for such specialists is growing” — Acad. Prof. Ti-
tianova said.

Workshops on the use of multidisciplinary
approach in rare cases in neurology and imple-
mentation of specific nursing care in socially
significant neurological diseases were held.
They were presented at poster sessions with the
participation of young scientists and medical
students from the Neurology Study Circle at the
Medical Faculty of Sofia University “St. Kliment
Ohridski”.

The National Reference Book “Bulgarian Neu-
rosonology. Who is Who” was presented at the
Congress. The training neurosonology bases and
Bulgarian neurosonologists by levels of compe-
tence are presented for the first time in this book.
The guide is a navigator for selecting specialists
in ultrasound diagnostics of the nervous system
throughout the country and is available online on
the website of BSNCH.

coumasnHo 3HauYMMM HEBPOSIOrMYHN 3a60NsSBaHUS.
Bsaxa npencrtaBeHM 1M NOCTEPHM Cecun C yy4acTu-
€TO Ha MnagM yYeHu u CTyOeHTM MO MeguumHa
OT KPbXOKa Mo Hesponorus kbMm MeguumHcKns
dakynTeT Ha CY ,CB. KnumeHT Oxpuackn®

Ha koHrpeca 6e npenctaseH HaumoHanHuat
cnpaBoyHuK ,Bbnrapcka HespocoHonorus. Kowm
kon €. B Hero 3a mbpBu MbT Ce npeacTasaT 6a-
31Te 3a OByYeHMe Mo HEBPOCOHONOIMA 1 6barap-
CKUTE HEeBPOCOHOMO3M MO HUBA HA KOMMETEHT-
HoCT. CnNpaBOYHNKBLT € HaBuratop 3a u36op Ha
cneunanucT Mo ynTpasBykoBa AMarHOCTMKa Ha
HepBHaTa cucTtema B LfAnara ctpaHa n e goCTb-
MEeH OHMaNH Ha NHTEPHET cTpaHuuaTta Ha BAHMX.

Otnunumnsa n Harpagm

Ha oduumanHa uepemoHus no cnydam 10-ro-
OMWHMA to6unen Ha BAHMX 6sxa BpbyeHM noyeT-
HW OMMAIOMM Ha BCUYKW YIEHOBE Ha YNpaBuTenHus
1 KOHTPONHMS CbBET, NAPTHLOPCKM 1 CMIOHCOPCKN
opraHmsauum 1 MegunHM napTHbopU. 3a CbluecT-
BEH MPMHOC B AenHOCTTa Ha Acoumauusta 6sxa
yoocToeHu ¢ nnaket r-ka MoppaHka @aHpbkosa,
kvet Ha Codus n natpoH Ha 16-na CeeTtoBeH ¢o-
pym No HeBpOCOHoONorus, bvnarapckus nekapcku

B,Ob'iBaHe Ha no4emHyu gunaomu U naakemu

Awarding honorary diplomas and plaques
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Students from the Medical Faculty of Sofia University “St. K. Ohridski” and the Medical University — Sofia

CmygeHmu om MeguyuHckus gakyamem Ha CY ,CB. Ka. Oxpugcku®u MeguuuHckus yHuBepcumem — Cogus

Honours and Awards

At an official ceremony marking the 10" Anniversary
of BSNCH honorary diplomas for all members
of the Management and Supervisory Board,
partnership and sponsorship organizations and
media partners were awarded. Mrs. Yordanka
Fandakova, Mayor of Sofia and patron of the
16™ World Forum of Neurosonology, Bulgarian
Medical Association, Military Medical Academy,
Bulgarian Society of Neurology, and the Medical
Faculty of Sofia University “St. Kliment Ohridski”
were honored with a plaque for their essential
contribution to the activities of the Association.

Balkan Section of Neurosonology

During the Congress a Balkan section of Neu-
rosonology with the participation of neurolo-

cblo3, BoeHHomeanumHeka akagemus, bBonrapcko-
TO OPY>KECTBO MO HEBPONOrs U MeamumMHckus da-
kyntet Ha CY ,Cs. Kn. Oxpuackn®

BankaHcka cekuua no HeBpPOCOHOJIorna

Mo Bpeme Ha KoHrpeca 6e cdopmupaHa
BankaHcka cekums MO HEBPOCOHOSMOrMS C yyac-
Te Ha HeBposno3u oT bunrapusi, Copbusa, Make-
poHus n pysusa. OcHoBHaTa Len Ha ToBa HOBO
dopmMrpoBaHMe e Haco4yeHa KbM HeMnpekbCcHaTo
obByuyeHne 1n o6MsHa Ha [O6pW MPaKTUKN B 06-
nacTra Ha ynTpasBykaTa OuarHocTnka Ha HepBs-
HaTa cuctema B pervmoHa.

KpbXXouHa gefiHoCT

anrapCKaTa acoumaumnsa no HespocoHoNnorunAa
N MO3b4Ha XemoanHamvmmnka nognomara yyvyactmeto

G. Adam et al. — poster award

I. Agam u cvaBm. — nocmepHa Hazpaga

——m
.
©

-
Y
-

T. Vladimirov et al. — poster award

T. BragumupoB u cbaBm. — nocmepHa Hazpaga
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MODELLING =i
OF THEBRAIN
NAVIGATIONAL
SYSTEM

P. lliev, M. Lalova — poster award

1. ViaueB u M. JlaroBa — nocmepHa Hagpaga

gists from Bulgaria, Serbia, Macedonia and
Georgia was found. The main purpose of this
new entity is focused on continuous training
and exchange of best practices in the field of
ultrasound diagnostics of the nervous system
in the region.

Workshop activity

The Bulgarian Society of Neurosonology and
Cerebral Hemodynamics supports the participa-
tion of young neurologists, doctorants, medical
students, medical rehabilitation and occupa-
tional therapy and physiotherapy students in its
training courses and scientific forums. In poster
sessions of the First Neurosonology Congress,
medical students from the Medical Faculty of So-
fia University “St. KI. Ohridski” and the Medical
University — Sofia received 3 poster awards for
innovations in Medicine (G. Adam et al.), a clini-
cal neurological case report (T. Vladimirov et al.)
and a poster design (P. lliev, M. Lalova). Dr. Ts.
Dimitrova received a prize for her experimental
work in neuro-ophthalmo-sonology.

D. Vasileva et al. (Macedonia) — poster award

/M. BacuneBa u cbaBm. (MakegoHus) — nocmepHa Hagpaga

Dr. Ts. Dimitrova et al. — poster award

A-p UB. AumumpoBa u cvaBm. — nocmepHa Hagpaga

Ha Mnagy HeBpOmno3u, OOKTOPaHTW, CTYAEHTU Mo
MeamumMHa, MeguUMHCKa pexadunutaums u epro-
Tepanus U CTyOeHTW NOo KnHe3uTepanus B 06yuu-
TeNHUTE KypcoBe N HayuHuUTe dopymu, opraHnsun-
paHn ot Acoumauusta. B noctepHute cecun Ha
MbPBUSA KOHIPEC MO HEBPOCOHONOrMS, CTYAEHTU-
Te no meguumHa ot MeguumHCKus ¢akynTeT Ha
CY ,Cs. Kn. Oxpuackn® n MeamumHcKus yHuBep-
cutetr — Codua nonyumxa 3 NOCTEPHU Harpagu:
3a nHosaumn B mMepguumHata (I Agam u cbasT.),
3a ornncaHme Ha KIMHUYEH HEeBPOSOrMYeH Cchy-
yan (T. BragpumupoB 1 cbaBT.) U 3a XyOoOXKecT-
BeHO odopmneHne Ha noctep (M. Nnnes n M.
Jlanoea). 3a ekcnepumeHTanHa paspa6oTtka no
HeBpPO-0PTaNMO-COHOMOMMA Harpaga rnony4yum cre-
umanuaaHtkata no Hesponorus g-p Us. Odumu-
Tposa.

Mo Tpaguuma Beuye BTOpa rogvHa CTUMEHOUU
3a yyactve B KoHrpeca nonydvxa 4 mnagy He-
Bponosu ot Peny6nuka MakenoHus, CnOHCOpU-
paHn ot Bbnrapckara acouuauusi rno HeBpPOCO-
HoMorma 1 Mo3byHa XemoaMHamuka CbBMECTHO
c bbnrapckata akagemunsa Ha Haykute U U3KYy-
cTeaTa.

Participants

YyacmHuyu B8 KoHzpeca
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Lecturers in Satellite Symposium “Innovations in Medicine”

Jlekmopu Ha cameaumHusi cumno3uym ,VIHoBayuu 8 meguyuHama*

Traditionally for a second year, 4 young neu-
rologists from the Republic of Macedonia re-
ceived scholarships for Congress participation
sponsored by BSNCH and the Bulgarian Acad-
emy of Sciences and Arts (BASA).

Satellite Symposium “Innovations in Medicine”

A satellite symposium “Innovations in Medicine”,
organized by BASA in cooperation with the Ser-
bian Royal Academy of Sciences and Arts and
BSNCH was held during the First Neurosonology
and Cerebral Hemodynamics Congress.

Acad. Prof. Dr Nadka Boyadjieva presented
some epigenetic mechanisms in epilepsy, psycho-
sis, depression, autism, Parkinson's and Alzheim-
er's disease, rare genetic disorders and others.

Participants

YyacmHuyu 8 koHepeca

CarenuTteH cuMnosnym
»/IHOBaunumn B megunuynHara“

B pamkuTe Ha [MbpBUS KOHrpec no HeBpOCO-
HO/IOrMS U MO3bYyHA XEeMOAMHaK/MMa Ce CbCTOS
caTtenuteH cumnosunym ,VIHoBauun B MeguumHa-
Ta“, opraHm3npaH oT Bbnrapckata akagemusi Ha
HaykuTe 1 N3KycTBaTta CbBMECTHO cbC Cpbb6eKa-
Ta Kpasjicka akagemusi Ha HaykuTe U MU3Kyctearta
n BAHMX.

Akag. npod. go-p Hapgka Bosmpxuesa npepn-
CTaBW EMNUreHEeTUHYHN MexaHu3Mn Npu enunen-
cua, ncuxos3u, Aenpecus, ayTusbMm, 6onectute
Ha [MapKUHCOH K AnuxenMep, pPeaku reHeTUYHM
3a6onsiBaHnbs U Op. T U3TbKHA 3HAYEHUETO Ha
peavua dakTopu, cpen KOUTO 3aMbpCsiBaHETO
Ha OKofHaTa cpefja W xpaHaTta, CTPecbT U Tio-
TIOHOMYLLIEHETO, KOMTO oOKasBaT He6naronpus-
TeH epeKT BbpXy reHoma 1 OTKIYBaT pasnnu-
HU 3a6onseaHua. Cneunanuctkata npeacTaBu
n knacudukaums Ha nekapcTBa 3a neyeHue Ha
enunencua. Jou. XXopxxeTta bouesa roBopu 3a
MexaHn3MuTe, KOWTO MO3BOMSBAT MnpuiaraHeTo
Ha CTBOJIOBU KNETKU MPU fIEYEHNETO Ha 310Ka-
yecTBeHN 3a6onaBaHus.

B o6nacTtTta Ha OHKonorusTa 6sixa npeacTa-
BEHU olle Tpu Aoknapa. Akag. a-p Mapraputa
KameHoBa 3ano3Ha ayauTopusta CbC CbBpe-
MEHHWUTE HacCOKM B AmarHodarta W nporHosara
Ha HeBpoGnactomuTe. Ta noguyepTta, ye 4pes
n3crnegBaHe Ha KOCTHMA MO3bK € Bb3MOXHO
ga 6baaT OTKPUTM NaTteHTHU GopMK Ha HEBPO-
6nactomu. Akag. npod. a-p Vckpa Xpucrtoso-
Ba MpeAcTaBu Hanpeabka MNpu feYeHneTo Ha
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First National Neurosonology and Cerebral Hemodynamics Congress

Acad. Prof. Dr N. Boyadjieva
Akag. npog. g-p H. boagxueba

She stressed on the importance of a number of
factors (including environmental pollution and diet,
stress and smoking) having adverse effects on the
genome and unlocking various diseases. She pre-
sented the classification of epilepsy medications.
Assoc. Prof. Georgetta Bocheva talked about the
mechanisms for application of stem cells in malig-
nancies treatment. Three reports in the Oncology
field were presented. Acad. Dr. Margarita Kameno-
va familiarized the audience with the modern trends
in diagnosis and prognosis of neuroblastoma. She
stressed that by bone marrow examination latent
forms of neuroblastomas may be found. Acad.
Prof. Dr. Iskra Hristozova presented the progress
in the treatment of children with Wilms tumor. She
cited that 85% of the operated small patients had
received a new chance of life (measured over a
3-year survival rate after surgery). Acad. Prof. Nikola
Vladov talked about the early diagnosis and mod-
ern treatment of pancreatic cancer.

Assoc. Prof. Ivo Petrov presented the avant-
garde international study CHART-1 for the benefits
of implanted autologous stem cells (taken from
the patient’s femur) to improve the health and

Assoc. Prof. G. Bocheva
Jouy. X. boueBa

Acad. Dr. M. Kamenova
Akag. g-p M. KameHoBa

peua ¢ Tymop Ha Wilms. Ta ce nososa Ha cTa-
TUCTUKaA crnopen Kosto 85% OT onepupaHute
Manky naumeHT ca Mnofyynnnm HOB LaHC 3a
XXMBOT (OTYeTeHa e Hapg 3-roguwiHa npexxunsse-
MOCT crief, onepaTuBHaTa UHTepBeHLUMs). Akag,.
npo¢. Hukona Bnagos rosopu 3a paHHaTa Au-
arHocTMkKa U MOOEPHO fleyeHne Ha KapuumHoma
Ha naHkpeaca.

Jou. VBo lMeTpoB npencrtaBu aBaHrapgHoO-
TO MexayHapogHo npoyysaHe CHART-1, koeto
uenu ga pokaxe 6narOTBOPHOTO BAUSIHME HA
UMMAIAHTUPaHN aBTOJNIOXKHW CTBOJSIOBU  KIETKU
(B3eTn OT GeppeHaTta KOCT Ha MnauueHTa) 3a
nogo6psiBaHe Ha 30paBOC/IOBHOTO CbCTOSHME
N NPOAb/HKUTENIHOCTTa Ha >XMBOTa Ha nauueH-
TV, Npekapanun OCTbp MWOKapaeH WHdapkT. B
npoyysaHeTo ca BkAo4yeHn 200 naumeHTn ot 18
po 80-roguwHa Bb3pacT OT GonHuum B CALL,
Wcnanna, Benrus, Cbpbus u ppyrn CTpaHu.
OT 6bnrapcka cTpaHa B amMGULMO3HUS MPOEKT
yuacteaT 6onHuunte ,Cutn KnnHmk®, ,Tokypna“ n
»~AnekcaHgpoBcka®“

[MpoyuBaHeTO e B cBOsiTa MnocnegHa, TpeTa
dasza u We npuknoun B Hayanoto Ha 2017 r. ,Ako

Acad. Prof. Dr. P. Djordjevic
Akag. npog. g-p 1. [Dxopgxebuy

Acad. Prof. Dr. B. Lozanov
Akag. npog. g-p b. JlozaHoB

Acad. Prof. Dr. |. Daskalova
Akag. npo¢. g-p U. dackaroBa
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Dr. T. Handjieva-Darlenska
[-p T. XaHgxueBa-[IbpreHcka

lifespan of patients with acute myocardial infarc-
tion. The study includes 200 patients from 18 to 80
years from hospitals in the United States, Spain,
Belgium, Serbia and other countries. From the
Bulgarian side the hospitals “City Clinic”, “Tokuda”
and “Aleksandrovska” are involved in the ambitious
project. The study is in its final third phase and will
be completed in 2017. “If the results are good this
method can be applied to many patients in clini-
cal practice” Assoc. Prof. lvo Petrov, Head of the
Cardiology Department in “City Clinic” explained.
Acad. Prof. Dr. lvona Daskalova presented
the experience of the Department of Endocrinolo-
gy and Metabolic Diseases in MMA in the screen-
ing and early diagnosis of metabolic diseases
using EZ SCAN test, lasting only two minutes.
Combined with a blood test this modern method
gives a clear picture of the metabolic changes in
the patient’s body. She presented the iPro moni-
toring system, a two-day-continuous-monitoring
of the blood sugar levels in patients with diabe-
tes mellitus, thus allowing to specify the therapy.
The small screen is of a 1-lev-coin size and no
cable, which facilitates patients. Acad. Daskalova
focused on the clinical experience with the use of
insulin pumps in patients with diabetes mellitus.
Acad. Prof. Dr. Predrag Djordjevic from Ser-
bia promoted some innovations in the treatment
of diabetes mellitus in adults. In its report Acad.
Prof. Dr. Boyan Lozanov showed clinical and
pathophysiological links between hypothyroidism,
metabolic syndrome and obesity. The report of
Dr. Theodora Handjieva-Darlenska was about the
development in Nutrigenomics — the science that
studies how foods affect and alter human genes.

from the Editorial Board

Acad. Prof. Dr. |. Hristozova

Akag. npog. g-p U. XpucmosoBa

Acad. Prof. N. Vladov
Akag. npog. H. BragoB

pesyntatnte ca go6pu TO3M METOof e MOoXe Aa
ce npwnara Ha MHOro MauMeHTUn B KIUHU4YHaTa
npakTnka“, o6scHu owe gou. Veo lNMeTpos, KOWUTO
pbkoBoan KnuHukata no kapguonorus B ,Cutn
Knunnk*,

Akap. npod. o-p MeoHa [ackanosa npegn-
cTaBu onuTa Ha KnuHukaTta no eHOoKPUHOOorns
n 6onectn Ha obmsHata BbB BMA, KOATO pb-
KOBOOM, 32 CKPVHVHI U paHHa AMarHoCTuKa Ha
MeTabonMTHN 3abonsBaHMa ¢ nomowTa Ha EZ
SCAN TecT, KOeTo npofbmkasa camo 2 MUHY-
Tn. CbuyeTaHO C KPbBHO M3C/ieABaHe MOAEPHU-
AT METOA AaBa fiCHa KapTuHa 3a MeTabosINTHM
NPOMeEHN B opraHu3ma Ha nauuenta. Cneuna-
nucTkaTa npepcTtasu u iPro moHuTOpMpaliaTa
CUCTEMA, Ype3 KOATO B MPOAbIDKEHNE Ha 2 OHU
HenpeKbCHaTO Ce NpocfieAsaBa HMBOTO Ha KPbB-
HaTa 3axap npw 60MHU OT AMaGeT u ToBa MO3-
BOSiBa Aa ce npeumsupa TepanusTta. Mankmat
MOHWUTOP € C ronemuHata Ha moHeTa oT 1 nes
n e 6e3 kaben, KOETO ynecHsBa MauneHTuTe.
Akap. lackanosa ce cnps 1 Ha KIAMHUYHUS ONUT
OT MPWIOXEHNETO Ha MHCYNMHOBM MOMMNU MpPW
naumneHTn ¢ amaber.

Akapn. npod. g-p lNpepgpar [Dxopoxesuy oT
Cobpb6uss 3amno3Ha y4yaCcTHULUTE C HAKOM HOBO-
CTV MNpWU JIeYEHNETO Ha auabeta Mpu Bb3pacT-
Hu xopa. B poknaga cu akag. npod. go-p bosH
JlozaHOB nokasza KNMHUKO-NaTtodn3nonormyHnTe
B3aUMOBPBL3KM MEXZy Xunotmpeovguama, merta-
BGONNHTUS CUHOPOM U 3aTnbCTABaHeTo. [JoknagbT
Ha g-p Teopopa Xanmxnesa-LbpneHcka 6e noc-
BETEH HAa HOBOCTWUTE B HYyTpPUreHoMMKaTa — Hay-
KaTa, KOSITO U3yyaBa Kak XpaHUTe Bb3gencTeaT
N NPOMEHST YOBELUKUTE TEHN.

om PegaKuUOHHama Koneeus

HEBPOCOHOOIMMA 1 MO3bYHA XEMOAVMHAMIIKA, Tom 12, 2016, 6p. 1 49



INFORMATIONS

NHOOPMALINN

Scientific Practical
Workshop
“Diabetic Neuropathy”

November 27-28, 2015
Gotse Delchev, Bulgaria

HayuHo-npakTnyeckun
cemMuHap
~Anab6eTtHa HeBponaTnsa“

27-28 HoemBpu 2015 T.
loue [enues, bvnrapus

%

From left to right: Assoc. Prof. D. Lyubenova, Acad. Prof. E. Titianova, M. Radoykova, Arabova

Om as6o Ha gscHo: gou. [. Jllo6eHoBa, akag. E. TumsHoBa, g-p M. PagolkoBa u g-p ApaboBa

On November 27-28", 2015 in the town of Gotse
Delchev a scientific and practical forum on Dia-
betes Mellitus and diabetic neuropathy, organized
and sponsored by Wérwag Pharma in partnership
with the House of Science and Technology Gotse
Delchev was held.

On the first day over 80 doctors and phar-
macists from the region attended the forum.
Dr. Maria Radiykova — Chief Doctor of the local
hospital, opened the seminar. Guest speaker at
the event was academician Ekaterina Titianova,
MD - Head of the “Clinic of Functional Diagnos-
tics of Nervous System” and Head of the Depart-
ment “Neurology, Psychiatry, Physiotherapy and
Rehabilitation, Preventive Medicine and Public
Health” of the Medical Faculty of Sofia Univer-
sity “St. Kliment Ohridski”. She presented the
various neuropathy forms in diabetes mellitus,
the reasons for their occurrence and some new
treatment approaches, including strict glycemic
control using insulin pumps, pathogenetic treat-
ment with benfotiamine and alpha-lipoic acid,
symptomatic treatment of neuropathic pain, foot
hygiene, combined with appropriate exercise
regimen. It was emphasized that as genetic dis-

Ha 27-28 Hoemspu 2015 1. B rpag loue Hdenues
ce npoBefe HayyHo-npakTuyeckn ¢Gopym, nocee-
TEH Ha 3axapHus gmabeT n gmabeTHaTa HeBpO-
natusi, opraHu3vpaH U crnoHcopupaH oT dupma
Bbopear Mapma ¢ napTHLOPCTBOTO Ha [loma Ha
HaykaTta 1 TexHukarta — rpag loue Hdenues.

B nbpBus geH Ha dopyma yyactBaxa Hapg
80 nekapu n dapmaLesT OT rpaga u pervoHa.
CemuHapbT 6e OTKpUT OT A-p Mapus Papuinko-
Ba — [NaBeH fekap Ha mecTHata 6onHuua. loct-
nekTop Ha nposiBata 6e akagemuk EkatepuHa
TutaAHOBa, O.M.H. — pbKOBOOMUTEN HA KIUHMKA
,DYHKUMOHaNHa OUrHOCTUKa Ha HepBHaTa cuc-
Tema“ n pbkoBoauTen Ha karegpa ,Hesponorus,
ncuxuatpus, duamotepanus U pexadunutaums,
npeBaHTVBHA MeduuMHa 1 O6LlecTBeHO 3apase’
Ha MepuuuHckna dakynter Ha CodPUICKM YHK-
BepcuteT ,CB. KnumeHt Oxpupckun®. Ta 3anos-
Ha yyacTHUUMTE C pa3Hoo6pasHuTe dopmu Ha
HeBponaTus Npu 3axapeH AuaGeT, NpUYnHUTE 3a
HEeVHOTO Bb3HUKBAHE 1 HOBUTE NoaxoguTe 3a ne-
YEHNEeTO W, BKOYBALLM CTPOr MUKEMUYEH KOH-
TPON uype3 U3non3BaHe Ha WHCYIMHOBU MOMIMN,
naTtoreHeTM4YHo neyeHne ¢ 6eHdOTMAMUH U an-
da-nunoBa KucenuHa, CUMMATOMATUYHO feyeHune
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Hay4Ho-npakmuyecku cemuHap ,Jjuabemna HeBponamus”

Collective photo of participants in the training,
held at the House of Science and Technology in Gotse Delchev

KonekmuBHa cHUMKa Ha y4acmHuyume B oby4yeHuemo,
npoBegeHo B [oma Ha Haykama u mexHukama B 2p. loye [erueB

ease diabetes mellitus and its complications can
be successfully controlled, an objective prereg-
uisite for longevity. Medical products of Wérwag
Pharma for the treatment of diabetic neuropathy
were presented.

On November 28", 2015 at the House of Sci-
ence and Technology in the city a specialized
training of patients with diabetes mellitus and dia-
betic neuropathy was held. Assoc. Prof. Daniela
Lyubenova, a specialist in kinesitherapy and
Vice-dean of the National Sports Academy “Vasil
Levski” — Sofia presented the basic principles of
physical rehabilitation and demonstrated a spe-
cialized program for individual home rehabilita-
tion adapted for use by patients with diabetes
mellitus. Participants in the event were given the

In an improvised laboratory anyone
could check its blood sugar serum level with a glucometer

B umnpoBusupaHa rabopamopusi Bceku moxxewe ga npoBepu
cepyMHOmMO HUBO Ha kpbBHama cu 3axap ¢ 2AloKoMep

Ha HeBponaTtHaTta 60JKa, XUrmeHa Ha cTbhanara,
CbyeTaHO C Noaxopsly ABuraTeneH pexxkum. bele
nogyepTaHo, 4Ye KaTo MpOrepouaHo reHeTUYHO
3a6onsiBaHe 3axapHusAT AvabeT U HerosuTe Yc-
NOXHEHUs1 MoraT ycrewHo Aa Ce KOHTponupar,
KOeTo e O06eKTMBHa npearnocTaBka 3a fJocTura-
He Ha ObnronetTne npu 3aéonenute OT AMaGerT.
MpencTtaBeHn 6sxa MEOMUMHCKUTE MPOAYKTU Ha
¢upmva ,Bbopear Mapma“ 3a neyeHve Ha Aua-
6eTHa HeBponaTus.

Ha 28 HoemBpu 2015 r. B [loma Ha HaykaTa u
TexHMKaTta B rpaga ce NpoBefe crneumanuaunpa-
HO OGyyeHNe Ha GOMHU CbC 3axapeH AuabeT u
anabeTHa HesponaTus. Jou. HdaHunena Jlto6eHo-
Ba, CneunanucT no KuH3uTepanus U 3aMecTHUK
OekaH Ha HaumoHanHata crnopTHa akagemus
,Bacun JleBcku“ -
Coduns npegcrasu
OCHOBHUTE MPUHLK-
nn Ha gBuratenHarta
pexaGunurtauma 1
OEMOHCTpMpa cne-
umanuavpaHa npo-
rrama 3a camoc-
TOosITENHA goMallHa
pexa6unutauynsa,
apganTupaHa 3a npu-
NOXXEHME OT BOJHU
CbC 3axapeH Aaua-
6e1. Ha yvactHuum-
Te B nposiBata 6e
npepocTtaBeHa Bb3-
MOXXHOCT [a npoBe-
pST cBOSiTA KpPbBHA

“Practical Guidance for
Application of Specialized
Kinesitheraphy
in Diabetic Polyneuropathy”
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Scientific Practical Workshop “Diabetic Neuropathy”

Demonstration of exercise
for balance and gait

JemoHcmpauus Ha ynpaxHeHue
3a paBHoBecue u noxogka

opportunity to test their blood sugar by a ur-
ban pharmacy team. They received special sup-
port packages for foot care from the sponsor of
the event. The possibility of organizing of similar
trainings for patients was discussed.

Maria Radoykova, MD

Patients received individual packages
for feet hygiene

MayueHmume noayyuxa uHguBugyaAHu nakemu
3a XueueHa Ha cmbnarama cu

3axap OT eKun Ha rpajcka anteka. Te nonyyuxa
crieumanHy nakeTu 3a Noaapb)KKa Ha cTbrnanarta
OT croHcopa Ha MeponpusTueTto. belwe o6cbae-
Ha Bb3MOXKHOCTTa 3a OpraHuaupaHe 1 Ha Opyru
Noao6HN 06YUYEeHUs, HACOYEHN KbM NaLNeHTUTe.

g-p Mapusa PagoukoBa
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Nursing 3papaBHN rpyxmn
in Neurology B HeBposnorusata

6-8 april, 2016  6-8 anpwun 2016 .
Sofia, Bulgaria  Codwusa, bbnrapus

KSIHH
|| ovHK HA
HA HERBHATA CV
il ]

YuacmHuyu 6b8 ¢popyma

Ot 6 po 8 anpun 2016 rogmHa B kKnuHuka ,PyHKUMOHaNHa au-
arHOCTMKa Ha HepBHaTa cucTema“ 6e NpoBefdeH Kypc 3a obyueHne
Ha MEeOMUMHCKUTE CEeCTpy B 0651acTTa Ha BMCOKOCNeUManm3upaHu-
Te MeToaMm Ha uscrnensaHe B HeBponorusta. B Hero B3exa yvactue
cneuvanucT No 3ApaBHU TPWKM OT MHOronpoduiHUTe 60MHMLM
Ha BoeHHomepuumHcka akapemusi B rpagosete Coodus, Nnosoms
n CnvBeH 1 6onHMLATa 32 NPOObLIDKUTENHO JIeUeHNe 1 pexabunu-
Taumsa — rp. baHks.

KypcbT 6e oTkpuT OT akag. npod. EkatepuHa TutaHOBa,
O.M.H. — pbkoBOoauTen Ha KnuHuka ,MyHKUMOHANHa AuarHocTu-
Ka Ha HepBHaTa cuctema“. bsxa n3HeceHM nekuum M nposege-
HU CeMuHapu rno aHatomus u GU3NONOrns Ha HepBHaTa cucTema
(rn. ac. M. MNonos, A.M.), KNMHMYHA enekTpomuorpadus (ac. P. Odun-
moBa, a-p 3. CepTeB), KNMHMYHA enekTpoeHuedanorpadus (rn. ac.
M. MNonos, a.m., o-p C. TogopoBa), HEBPOCOHOMOISA 1 aBTOHOMHA
HepBHa cucTtema (akagd. npod. E. TutaHoea, o.m.H., O-p C. Kapa-
kbHeBa). CTapliaTta MeauuMHCKa cecTtpa Ha KnuHukata K. 3apesa
OEMOHCTPUPa TEXHUYECKUTE NPOTOKONN 38 MEeOQULIMHCKM TPUXKU MO
BCSKa OT BMCOKOCMeumanu3npaHnuTe MeToauku.

Bcrukun yyactHMUM B Kypca nonyymxa yooCcTOBEPEHUs 3a npo-
Ob/HKaBaLLO CECTPUHCKO OGYYeHMe, KOUTO 65ixa BPbUEHU OT akap.
npod. E. TutaHosa.

a. ac. T1. [lonoB, g.m.
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Forecoming Events

2016

9t World Congress

for NeuroRehabilitation
10-13 May 2016
Philadelphia, USA
www.wcnr2016.org

21" Meeting of the ESNCH
13-16 May 2016

Budapest, Hungary
www.esnch.org

2" Congress of the EAN

28-31 May 2016

Copenhagen, Denmark
www.eaneurology.org/copenhagen2016/

15" National Congress on Neurology
2-5 June 2016

Golden Sands resort, Bulgaria
www.reg.cic-pco.com/neuro2016/

16" European Congress of
Neurosurgery

4-8 September 2016

Athens, Greece
www.eans.org/events/event-519

12t European Congress
on Epileptology

11-15 September 2016
Prague, Czech Republic
www.epilepsyprague2016.org

MpeacToawm dpopymn

32" European Committee

for Treatment and Research

in Multiple Sclerosis Congress
14-17 September 2016

London, United Kingdom
www.ectrims-congress.eu/2016.html

10" World Congress
of Neurology

26-29 October 2016
Hyderabad, India
wsc.kenes.com

2017

69" Annual Meeting

of the American

Academy of Neurology

22-29 April 2017

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

32 International Congress

on Epilepsy

2-6 September 2017

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

23" World Congress
of Neurology

16-21 September 2017
Kyoto, Japan
www.wfneurology.org

SECOND

NATIONAL CONGRESS

BTOPU

HALIUOHAJEH KOHI'PEC

with International ¢mexpgyHapoaHo
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ultrasound diagnostics in neurology, neonatology and angiol-
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The authors are cited in the text by their number from the refer-
ence list.
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1984:37-41.

[2] Ringelstein E, Otis S. Physiological testing of vasomotor
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Conflict of interest statements will be published at the end of the
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Proofs. Proofs are sent to the corresponding author and
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YKasaHnsa Kkbm aBTopunTe

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

- pemakuMoHHa CTaTus, Bb3fIOXKEHa OT pegkonerusTa.

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

- KpaTKn Hay4HW CbOGLLEHMS — 0O 4 CTPaHWLW.

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

- MHPopmMaumn 3a HayuHu dopymu.

- PpeueH3nn Ha HOBU KHUTW.

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

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

Akag. npo¢. ExamepuHa TumsHoBa, guH

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

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

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

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

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

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

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

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

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

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

MNpumepn:
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spasm with transcranial Doppler ultrasound. J Neurosurg 60,
1984:37-41.
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06wwm ycnosus. Benukn pbkonucy noanexxar Ha peleH3vpa-
He. /13npaliaHeTo Ha pbKOMUC 3a Ny6inkyBaHe O3HauyaBa Npexsbp-
nAHe Ha aBTOPCKOTO MpaBO OT asTopa KbM uspatens. lNpuetute
nyényKaummn ctaBat CO6CTBEHOCT Ha CnvcaHneTo ,,HeBpocoHonorus
1 MO3bYHa XEMOAMHaMUKa“ N He Morat Aa ce npenyenukyeat nsLs-
10 UNK YacTUYHO 6e3 MMCMEHOTO cbrnacue Ha mnsparens. OTrosop-
HOCT Ha aBTopa € fa Nosyyun paspeLleHne 3a Bb3nponssexxkaaHe Ha
nalocTpaumn, Tabnuum 1 T.H. OT APYrn NyGankaumn.

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

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

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

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

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