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ABJATOCPOYHO ITPOC/IEAABAHE HA NAIMEHTHU C HEOBACHHUM CHHKOII
CIIOMOIINTA HA UMIIVIAHTUPYEM LOOP-PEKOPZEP

/I. Cnacoeé?, H. [lempoé&?, b. Hunoed?, fI. Cumoea?>*, T. Bekog*>*

1CBAJI no kapduosozus - [l1esen
2Kaunuka no kapduosaoaus, MBAJI ,,Copye u mo3ok" - I[lnesen
3Bs/2apcku kapduoi02u4eH UHcmumym
*MeduyuHcku yHugepcumem - IlnegeH

Pe3iome. [lnarﬂosaTa Ha CHHKOIIA 4YeCTO IpeacCTaBJ/idBa TPYAHOCT B KJIMHUYHATA IpPaKTHKa.
TexHOMOTUYHUSAT HanpeabK B TejeMeJUuIIMHAaTa U MUHHUATIOPU3aAlUATA Ha UMIIJIaHTUPYEMUTE
CbpAE€YHU MOHUTOPH OTKPHBA Ipe3 NMoCJeJHUTEe AeCeTUuJieTUusda AocCera HeCbleCTByBallll AUATr-
HOCTHYHH BB3MOXXHOCTH B KapAHOJIOTUATA. l'[pocne,zuzlxme PETPOCHEKTHUBHO rpyrna OT IMallueH-
TH C HeOOSICHUMA CUHKONa/IHa CUMIITOMATHKA, IIPU KOUTO € B3€TO pelleHne 3a UMIIJIAaHTALUA Ha
Loop-peKop,aep. ,Z[a,quaTa MeTOJHKa II03BOJIU [Ad Ceé AUATHOCTUIIMPa PUTBMHO-IIPOBOJHA IIATO-
JIOTH#, 3aCTpalllaBallia 3jpaBeTO U KUBOTA HA IMAllUEHTHUTE, KOATO 61 ocTaHasa Hepa3KpuTa 6e3
nomoumTa Ha A'bJITOCPOIHO AUCTAHIIMOHHO MOHUTOPHPAHE.

Opurunaasy crarin / Original articles

KiouoBu aymu: Loop-peKopziep, CHHKOII, aTpPHOBEHTPHUKY/IAp€eH 6JI0K, CAHOATpHaJIeH 6JI0K

LONG-TERM FOLLOW-UP OF PATIENTS WITH UNEXPLICATED SYNCOPE
USING AN IMPLANTABLE LOOP RECORDER

D. Spasov’, N, Petrov? B. Ninova? I. Simova?®3* T. Vekov?3*

ISHAT Cardiology - Pleven
2Cardiology Clinic, MHAT Heart and Brain - Pleven
3Bulgarian Cardiology Institute
“Medical University - Pleven

Abstract. The diagnosis of syncope is often a difficulty in clinical practice. Technological advances
in telemedicine and the miniaturization of implantable cardiac monitors have opened up previously
non-existent diagnostic possibilities in cardiology in recent decades. We retrospectively followed a
group of patients with unexplained syncopal symptoms in whom a decision was made to implant
a Loop recorder. The given methodology allowed to diagnose rhythm-conduction pathology, which
threatens the health and life of the patients, which would remain undetected without the help of
long-term remote monitoring.

Key words: loop recorder, syncope, atrioventricular block, sinoatrial block

BBBEJIEHUE INTRODUCTION

Loop-pekopepbT € UMIIJIAHTUPYEMO YCTPOU-
CTBO, IOCTABALIO Ce N0/, KOXKaTa, KOeTOo CJAYXKH 3a
J'bJI'OCPOYHO MOHUTOPUPAHE Ha CbpJeYHUs pU-
TBbM. YpeJbT 3allldCBa ejleKTpoKapauorpadcku
CUTHaJIY, KaTO IpeJloCTaBsi HelpeKbCHATO Ha-
6J1t0/leHHe Ha cbpAedyHaTa JiedHocT. OCHOBHOTO
My IpeJlHa3HAa4YeHHe e [a AUATHOCTULMpA U [J0-

The Loop recorder is an implantable device
placed under the skin which serves for long-
term monitoring of the heart rhythm. The device
records electrocardiographic signals, providing
continuous monitoring of cardiac activity. The
main purpose of the Loop recorder is to diag-
nose and document rare and transient cardiac

3 <<




KAPAMIOAOTHIS &
KAPAVIOXWPYPTHISL

[. Cnacos u gp.
[IbnrocpoyHo npocneasBaHe Ha naumeHTm. ..

Tom 8, Bpoit 3 * 2025

J
<
5
5
~
s
5
o
é
S
(@}
=
=
=
=
s
=
S
O
=]
=3
oq
&l
I~
=5
[}
=
=
=3
(@)
@,
(9]
2]

KYMeHTHUPa peJKHU U MPEeXOJHU CbpPJEeYHH apuT-
MWH, KOUTO € TPYJAHO Ja G'bJaT 3aceyeHUu 4pe3
CTaHAAPTHHU MeToAu KaTo xoatep-EKT [1].
YCcTpoWCTBOTO MMa KJIIOYOBA POJIA MPU Mald-
€HTH CbC CbMHEHHsI 32 HeO6SICHUMH CHHKOIIY, ely-
30711 Ha MPeACHPAHO MBXKAEHE WK APYTH BUJIOBE
aputMuu. ChbOpaHUTE JAHHU MOraT Ja O'bJaT aHa-
JIN3UPAHU OT KapJHO0JIOT, KOETO oMara 3a B3eMaHe-
TO Ha UHGOPMHUPAHU pellleHHs] OTHOCHO JIEYeHUETO
Y YIIPaBJIEHUETO Ha ChpJieYHUTe 3a60J1s1BaHus [2].
Loop-pekopAepbT ce XapaKTepu3upa ¢ MaTKU
pa3MepH, JbJIbl )KUBOT Ha 6aTepusTa U BHUCO-
Ka HaJIeXAHOCT. UMIJIaHTanusATa € MUHUMaJIHO
WHBA3WBHA Mpoleaypa, KOATO OOGUKHOBEHO Ce
M3BbpLIBA 10/ JOKanHA aHecte3us. Cien uUM-
IJIAHTALMATA, NALMEHTHUTE MOTAT JIa NPOAbJIXKAT
C HOpMaJIHUTE CH exXeJJHEBHU JeHHOCTH, 6e3 Aa
ycemaT JUCKOMPOPT OT YCTPOUCTBOTO [3].

HE

Jla ocurypum [JbJITOCPOYHO aMOYJaTOPHO
npocje/iiBaHe Ha MallMEHTH C HEOOSICHUM CHH-
KOII CYCIeKTeH 3a 6pa/juKap/iHa reHes3a, Npu KOU-
TO U3BbPLIEHUTE KJIUHUYHU JJUAarHOCTUYHHU IPO-
neAypH He ca Aanu JeUHUTUBHA NPUYHHA.

MATEPUAJI U METOAU

[IpociesyxMe BCUYKMA MALMEHTH, XOCIIMUTA-
ausupanu B MBAJI ,Cbpue u Mo3bK” - Ili1eBeH,
IOCTBIUINA C HEOOSICHUMA CUHKOIA/JHA CUMIITO-
MaTHKa, IPU KOUTO € UMIJIaHTUPaH CbpZiedyeH Mo-
HUATOD OT AHyapu 2023 I. 10 HACTOAIIUA MOMEHT.

Ha nmpocsiefeHuTe nanueHTH Gelle UMILJIAH-
TUpaH Loop-pekopaep Medtronic Reveal LINQ,
[03BOJISIBAIl, MOHUTOPHUPAaHe Ha MallMeHTHUTe 3a
nepyoj 0 TpU roJUHU. MUHMaTIOpU3alyaTa Ha
HocJeJHUTe MOKOJIEHUS] YyCTPOMCTBAa MO3BOJIsSIBA
TAXHATa UMIJIAaHTALMA [a ce U3BbpLIBaA MOJ JIO-
KaJ/IHa aHecTe3Usl C 06Lja NPOABIKUTENHOCT HA
npoueayparta He nosede oT 20 min. CamoTO yc-
TPOMCTBO M0 pa3Mepu U popMa Hanogo6s1Ba USB
CTUK. MHXeKTUpa ce c/1eJ MaI'bK pa3pes Mo KOoXK-
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arrhythmias, which are difficult to detect by
standard methods such as Holter ECG [1]. The
device has a key role in patients with suspected
unexplained syncope, episodes of atrial fibrilla-
tion or other types of arrhythmias. The collect-
ed data can be analyzed by a cardiologist, which
helps in making informed decisions regarding
the treatment and management of heart diseas-
es [2].

The Loop recorder is characterized by its
small size, long battery life and high reliability.
Implantation is a minimally invasive procedure,
which is usually performed under local anaes-
thesia. After implantation, patients can continue
with their normal daily activities without experi-

encing discomfort from the device [3].

PURPOSE

To provide long-term outpatient follow-up of
patients with unexplained syncope suspected of
bradycardic genesis, in whom the performed clin-
ical diagnostic procedures have not yielded a de-
finitive cause.

MATERIAL AND METHODS

We followed all patients hospitalized at the
Heart and Brain Hospital with unexplained syn-
copal symptoms who were implanted with a
cardiac monitor from January 2023 to the pres-
ent. The patients followed were implanted with
a Medtronic Reveal LINQ loop recorder allow-
ing monitoring of patients for a period of up to
three years. The miniaturization of the latest
generation of devices allows their implantation
to be performed under local anaesthesia with a
total duration of the procedure not exceeding 20
minutes. The device itself resembles a USB stick
in size and shape. It is injected after a small inci-
sion subcutaneously in the left side of the chest.



HO B JisiBaTa rp’bAHa noJioBuHa. CjeJ; KOHTPOJIHA
peHTreHorpadus maUeHTHT MoXKe Jla 6b/e Je-
XOCMHUTAJIM3UPAH B pAMKHUTE Ha ChILUS JEH.

[Ipeny B3eMaHe Ha pellleHUe 3a UMILJIAHTA-
uusi Ha Loop-pekopep, Npu BCUYKU NaALlMEHTHU
NpoBeJl0XMe TECTOBE, KATO ONMUT 3a yCTaHOBSBA-
He Ha eTHOJIOTUSITA Ha CUHKoma. Te BKJOUYUBaxa:
xoaTtep-EKI nscienBaHe, opToCTaTU4Y€EH TECT, Ma-
CaXX Ha KapoOTHU/JeH CUHYC IpY HeraTuBHa Y3/l Ha
KapoTUJHU apTepPHU, KOHCY/ITALUs C HEBPOJIOT U
esleKTpoeHIedasorpama.

Bceku Loop-pekopzep e CBbp3aH ¢ MOHUTOPU-
pailla cucTeMa, MHCTaJIMpaHa B JloMa Ha NalueHTa.
MoHuTOpUPalOTO YCTPONUCTBO M3Mpala MoJyye-
HUTE PanopTy NMpe3 UHTEPHET KbM BbTPeLIHATa
Mpeka Ha MPOU3BOJUTEJIS], OT KbJleTo HHbOopMa-
[[MSITa MOXKe J1a O'bJle OlleHeHa OT MPOoC/IeAsABALHs
kapauosior. OCBeH pamnopTd Ha NpeABapUTEJHO
nporpaMUpaHyd MHTEpPBaJU YCTPOWCTBOTO MOXKe
Jla U3MpaTH U3BbHPeAHO MHOpMAIUs KbM Kap-
JIM0JI0Ta, KoraTo 3acedye abHOpMeH puTbM. [lanu-
eHTBT C IOMOLITAa HAa MOHOTOPUPALIOTO YCTPOU-
CTBO MO’Ke Jla U3MpPaTU U3BbHPEAEH PalopT MpHU
ycelljaHe Ha Cy6eKTHBHA CUMIITOMATHKA.

PellleHueTO 3a TepalneBTUYHA UHTEPBEHIUSA
ce B3e Bb3 OCHOBAa Ha cbOpaHaTa UHpopMalus,
noJiyyeHa OT IJIaHOBUTE PanopTH HA UMILJIAHTH-
paHUTeE YCTPONCTBA U OT U3BBHPEAHUTE ChOOIIEe-
HUS U3NPATEHU OT CUMIITOMHUTE MallUEHTHU.

PE3YJITATU

[Ipocnepuxme 20 nanMeHTU C UMIIIJIAHTUPAH
npe3 nociaefHuTe 18 mecena Loop-pexopnep. B
rpynaTta oT U3CJeABaHU JMLa 6-Ma ca MbXe U
14 ca ot xkeHcku noJ. CpegHaTa B'b3pacT Ha na-
IUeHTHUTe e 67,3 roAuHM (3a JIMlaTa OT MBXKH
noJ e 67,5 roj,. a 3a Te3u OT XKEHCKU — 67,2 Toj.).
O6mo 15 4YoBeka Mpe3eHTUpaApaT MHOXKECTBO
peuuauBUpanid cuiHkonu. OT Te3u 15 manueHTH
caMo 9 3HaAT KOJIKO IM'bTU Ca U3TyOWJIU Cb3HA-
HUe. U3urcaaBaMe, ye cpeZHO caep, 3,77 CMHKoIa
X0opaTa OT Ta3u MOArpymna ca MNoTbPCUJIU JieKap-
CKa oMol MakcrMasiHaTa 6poiiKka NOTBbPAEHU
CUMHKOIY 3a eauH nauueHT e 10. Ome 6 nanueH-
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After a control radiography, the patient can be
discharged within the same day. Before decid-
ing to implant a loop recorder, we performed
the following tests on all patients, as an attempt
to establish the etiology of syncope: Holter ECG
study, orthostatic test, carotid sinus massage
in case of negative carotid artery ultrasound,
consultation with a neurologist and electroen-
cephalogram. Each loop recorder is connected
to a monitoring system installed in the patient’s
home. The monitoring device sends the received
reports via the Internet to the manufacturer’s
internal network, from where the information
can be evaluated by the monitoring cardiolo-
gist. In addition to reports at pre-programmed
intervals, the device can send extraordinary
information to the cardiologist when it detects
an abnormal rhythm. The patient can send an
emergency report with the help of the monitor-
ing device when experiencing subjective symp-
toms. The decision for therapeutic intervention
was made based on the collected information
obtained from the scheduled reports of the im-
planted devices and from the emergency mes-

sages sent by the symptomatic patients.

RESULTS

We followed 20 patients with implanted loop
recorders over the past 18 months. In the group of
studied patients, six are male and fourteen are fe-
male. The average age of the patients is 67.3 years,
with males having an average age of 67.5 years
and females 67.2 years. A total of fifteen patients
presented with multiple recurrent syncopes. Of
these fifteen patients, only nine know how many
times they lost consciousness. We calculate that,
on average, after 3.77 syncopes, patients from this
subgroup sought medical attention. The maximum
number of confirmed syncopes for a single patient
is ten. Six other patients know of more than one

5 <<
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TH 3HasAT 3a NOBeYye OT eJHAa 3aryba Ha Cb3Ha-
HUeE, HO He MPeJI0CTaBAT KOHKpeTHa 6poiika. [leT
NallMeHTH ca peajd3upand e€IUH CUHKOIN, HO C
NPOABb/KUTENHU €NW304d Ha MpecHHKOoNaJHa
CMMITOMAaTHKaA U Najnurauuy. Tpuma nanueHTa
MMaT aHaMHe3a 3a MapOKCU3MaJsHO NMPeJChbPAHO
MBXK/JIEHE, A Olle 2-Ma MAlMeHTH ca C IEPMaHEHT-
HO NpeACbPAHO MBXKeHe. TprMa OT nalnjueHTUTe
ChOOLIABAT 32 MPEXHUBEHU UCXEMUYHU MO3'bYHU
HHCYJITH Tpeau B MuHasoTo. 06110 8 nmanmueHTH
MMaT Jj0Ka3aHa HUCXeMHUYHa 00JIECT Ha ChbPILETO,
TpeTHpaHa C UMIJIAaHTAL XA Ha CTeHT. Ha BCHUUKH
NalMeHTH, IpeJiu Jja ce B3eMe pellleHHe 3a UM-
miaHTanuss Ha Loop-pekopzep, ca mpoBejieHU:
xontep-EKI uscnesnBane, opTocTaTU4eH TeCT, Ma-
CaXk Ha KapOTHU/JieH CUHYC NIpY HeraTuBHa Y3/l Ha
KapOTHU/JHU apTepUH U KOHCYJITALUs C HEBPOJIOT.
[Ipy elHA OT NaLlUEHTKUTE Ce HaJIOXKH PaHHA eKC-
IJIaHTALUS IPeiu Kpasi Ha )KMBOTA HA 6aTepusaTa
Ha UMIJIAHTUPYEMOTO YCTPOKUCTBO Nopajiu 6oJe-
3HEHOCT U MPOMsIHA Ha I[BETa Ha KOXKaTa OKOJIO
J>ko6a Ha YCTPOUCTBOTO. 32 BCUUKU NALMEHTH C
MMILJIaHTUpaH Loop-pekopep cpefHUs MEPUO[,
Ha npocJieisiBaHe e 06110 15 mecena. K'bM HacTo-
AU MOMEHT OT NOJIyYeHHUTe panopTy Npu 4-Ma
NalMeHTH Ce YCTAaHOBUXa PUTBMHO-TPOBOJHU
HapylLleHud, KOUTO J0BeZoxa [0 UMIJIaHTal g
Ha NOCTOSIHEH eJIeKTPOKapAUOCTUMYyJiaTop. Be-
POSTHOCTTA Mal[MEHT /]a UMa OTKPHUTA aTOJIOTUs
e4/20=0.20, unmu 20%. [Ipu TprMa OT NaLlUEHTH-
Te ce ycTaHoBH SA 610k 1l cT./SA apecT cnperHar
CbC CUHKOMAJHaTa cUMNToMaTuka. I[Ipu enuH
OT MallMeHTUTE Ce PerucTpupa UHTEPMUTEHTEH
cumntomatuded AV 6siok Il cT. [IpogbmkaBa
npoc/eisiBaHETO Ha OCTAaHAJIMTe NallueHTH C UM-
IJIAHTUPAHU MOHUTOPHpPAIU YCTPOUCTBA.
[I'bpBUAT maLUeHT C OTKpUTA O MOMEHTaA
natoJsiorus ot Loop-pekop/iep, 06sicHsIBallla CUH-
KOIUTE, e 59-rofulieH M'bXK, HOCT'bIIBALL 3a AUar-
HOCTUYHO YTOYHEHNE Ha pelUAMBUPaLd CHHKO-
nu. [I'bpBuAaT e peanusupan npe3 2019 r. Torasa
XocnuTanvu3aupad B KiMHHWKa MO HEBPOJIOTHUA C
JlMarHosa ucxeMuyeH Mo3bueH UHcyaAT (UMU).
[lauMeHTHT e C U3BEeCTHA UCXeMUYHa 60JIeCT Ha
cbpueto. [Ipe3 09.2023 r. ca My npoBeZieHU ce-
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loss of consciousness but do not provide a spe-
cific number. Five patients experienced one syn-
cope but with prolonged episodes of presyncope
symptoms and palpitations. Three patients have a
history of paroxysmal atrial fibrillation, and two
others have permanent atrial fibrillation. Three of
the patients report having had ischemic strokes in
the past. A total of eight patients have diagnosed
ischemic heart disease treated with stent implan-
tation. Before deciding to implant the loop record-
er, all patients underwent Holter ECG, orthostatic
testing, carotid sinus massage with negative ca-
rotid ultrasound, and a neurology consultation.
One of the female patients required early explan-
tation before the battery of the implanted device
expired due to pain and discoloration of the skin
around the device pocket.

For all patients with implanted loop record-
ers, the average follow-up period is a total of fif-
teen months. As of now, from the received reports,
rhythm and conduction disorders were found in
four patients, which led to the implantation of a
permanent pacemaker. The likelihood of a patient
having an identified pathology is 4/20 = 0.20 or
20%. In three of the patients, SA block III degree/
SA arrest was found, which was correlated with
the syncopal symptoms. In one of the patients,
intermittent symptomatic AV block III degree
was registered. The follow-up of the remaining
patients with implanted monitoring devices con-

tinues.

The first patient with a detected pathology ex-
plaining syncope, identified via the loop recorder,
is a 59-year-old man admitted for diagnostic eval-
uation of recurrent syncope. His first episode oc-
curred in 2019, at which time he was hospitalized
in the Neurology Clinic with a diagnosis of isch-
emic stroke. The patient is known to have ischemic
heart disease. In September 2023, selective coro-
nary angiography (CAG) was performed, followed



JIeKTUBHaTa KopoHapHa aHruorpadus (CKAI)
C mepKyTaHHa KopoHapHa uHTepBeHIua (PCI) c
MMIJIAaHTAL YA HAa MeJUKAMEHT U3/buBall] CTEHT
(DES) na yupkymodekcnata aprepus (Lcx). Ot
exokapauorpapckoro (ExoKI) uscienBaHe e ¢
JlaHHU 3a JseBokaMepHa (JIK) cumeTpuyHa Xu-
neptpodusi; 3ana3zeHy pa3amMepu 1 o6emu Ha JIK;
3ama3eHa ¢ppakuusa Ha ustiacksane (PU) na JIK;
JIeKOCTelleHHa TPUKYCIIHJAAMHA perypruranus.
CbpliedeH THM 0OCH/JM MaljMeHTa KaTo MOKa3aH
3a UMILJIAHTALUs Ha CbpJeyeH MOHUTOP MOJel
Medtronic Reveal LINQ. Cemem Mecena ciej UM-
IJIAHTALMATA Ha CBbpPAEYHHUS MOHUTOD MaLU-
eHTbT BHe3allHO I'y6M Cb3HaHUe, NPOLbJ/LKUIIO
HEU3BECTEH NEPUOJ, CJie]] KOETO CIOHTAHHO B'b3-
CTaHOBsIBAa Cb3HaHUe. MMmiaHTupaHuAT Loop-
pexopaep 3anucsa SA apect ¢ 25 s naysa (dur. 1).
CnepBaliky npenopbKUATe Ha EBponelicko kapau-
osioruyHo apyxectBo (ESC) ot 2021 1. 32 cbpaey-
HO MelcHMpaHe M PeCMHXPOHU3Mpalla Tepanus
[3] mof 1okanHa aHecTe3uss My 6e UMILJIAaHTUPAH
MOCTOSTHEH KapJinocTuMyJsiaTop Biotronik Enticos
4 DR, B pexxum DDDR [4].
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by percutaneous coronary intervention (PCI) with
the implantation of a drug-eluting stent (DES) in
the left circumflex artery (LCx). Echocardiography
findings indicated symmetric hypertrophy of the
left ventricle (LV), with preserved dimensions and
volumes, as well as a preserved ejection fraction
(EF) of the LV. Mild tricuspid regurgitation was
also noted. After evaluation by a cardiac team, the
patient was deemed suitable for the implantation
of a cardiac monitor, specifically the Medtronic
Reveal LINQ model.

Seven months after the implantation of the
cardiac monitor, the patient experienced sudden
loss of consciousness lasting an unknown period,
followed by spontaneous recovery. The implant-
ed loop recorder recorded an SA arrest with a
25-second pause (Fig. 1). Following the recom-
mendations of the European Society of Cardiology
(ESC) from 2021 regarding cardiac pacing and re-
synchronization therapy, a permanent pacemaker
(Biotronik Enticos 4 DR) was implanted under lo-
cal anaesthesia in DDDR mode.
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BTopuAT nayueHT e 76-roivileH MbX C aHaM-
He3a 3a peajJiu3UpaHU 4-5 CHHKOIA B paAMKUTE Ha
e/lHa roauHa. [1o moBoA Ha Te3U OMJIAKBAHHUS MY
e IIoCTaBeHo amnapar 3a 24-yacoBa xoatep-EKI B
aMOyJIaTOPHU YCJIOBUS CbhC 3aKJI0OYEHHE CHUHYCO-
Ba 6paaukapaus o 45 ya/min. Ot ExoKT e c naH-
HU 3a 3anaseHa robasHa QyHKLUUS U CErMeHT-
Ha KMHeTHUKa. iMa xeMoJMHaMHU4YHO He3HAaYMMH
KJanHu Jje3uu. [lopagu sumnca Ha COperHaTocT
MeX/ly OolMcaHaTa CUMITOMAaTHKAa U HaxoJKaTa
oT xoatep-EKI' usciegBaHeTo My € UMILJIAHTH-
paH Loop-pekopzep Medtronic Reveal LINQ c uen
J'bJITOCPOYHO NPOCJe/sAiBaHe Ha MalyeHTa. YeTu-
pu Mecela cjie/i UMIIaHTalUsATa Ha Loop-pekop-
Jlepa NalMeHThT € CHHKOMUPAJ 3a MopeJieH M'bT.
[Ipu TO3u enusoj 6GJsarojapeHue Ha UMILJIAHTHU-
pyeMHUs CbpZiedeH MOHUTOP e perucTpupaH SA
apect cbC 17 cekynau nayaa (¢wur. 2). C oryief Ha
Beye sICHAaTa B3aUMOBPb3Ka HA CUHKOIMU U PHU-
TBMHO-IPOBO/JIHA MATOJIOTUSI MAalUEHTHT € Ha-
COYeH 3a MMILJIaHTalMs Ha MOCTOSIHEH KapAuo-
CTUMy/naTop. B paMKHTe Ha efHa ceAMHULA CIE]
CMHKOTNAa NpU MeCTHa aHeCcTe3Ws Ce UMILJIaHTHU-
pa MOCTOsSIHEH JIBYKYXUHEH KapAHOCTUMYJIATOP
Metronic Sphera DR B pexxum DDDR.

The second patient is a 76-year-old man with
a history of 4-5 syncopal episodes over the course
of one year. In response to these complaints, a 24-
hour Holter ECG was conducted on an outpatient
basis, which concluded with findings of sinus bra-
dycardia at a minimum heart rate of 45 beats per
minute. Echocardiographic evaluation showed
preserved global function and segmental wall
motion, as well as hemodynamically insignificant
valvular lesions. Due to the lack of correlation be-
tween the described symptoms and the findings
from the Holter ECG, a loop recorder (Medtronic
Reveal LINQ) was implanted for long-term mon-
itoring of the patient. Four months after the loop
recorder implantation, the patient experienced
another syncopal episode. During this episode,
the implantable cardiac monitor recorded an SA
arrest with a 17-second pause (Fig. 2). Given the
clear connection between the syncopal episodes
and rhythm-conduction pathology, the patient
was referred to as permanent pacemaker implan-
tation. Within one week of the syncopal episode, a
dual-chamber pacemaker (Medtronic Sphera DR)
was implanted under local anesthesia, set to oper-
ate in DDDR mode.
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TpeTuaT nauueHT e 75-rofuillHa »KeHa ¢ 3 pe-
aJIN3MPaHU CUHKOIIA C TpaBMa Ha IJlaBaTa U Ipb/-
HUS KOII NMpU mNajaHe. XOCNUTAIU3WpaHaA € TO0
criellHOCT U U e npoBefeHa KT Ha riaBarta - 6e3
JlaHHU 33 NOBUILEHO UHTPAKpaHUAIHO HaJsAraHe
(MKH) wau apyr BuJ, NaTOJOTUYHU Haxofku. OT
peHTreHorpadusaTa Ha Ip’b/HUS KOIII He ce HabJ11o-
JlaBaT JJaHHU 32 ppakTypu Ha pebpa. [lanmeHTKa-
Ta € C aHaMHe3a 3a NapOKCU3MaJIHO MPeAChPAHO
mbxkaeHe. OT npoBeaeHute xoatep-EKI' uscnen-
BaHUS € C IaHHU 32 CHHYCOB PUTBM, [TIepPCUCTHpALL]
[I0 BpeMe Ha LieJUs 3amnuc, 6e3 XeMoJUHAMUYHO
3HAuYMMU Naysu. B3e ce pelleHHe 3a UMILJIAHTa-
st Ha Loop-pekopaep Medtronic Reveal LINQ.
[lanmeHTKaTa peasu3vpa HOB CHHKOI ChC 3ary6a
Ha Cb3HAaHHUE Ha 5 Mecella cjeJ; UMIJIAHTALUASATA
Ha MOHUTOPUPANIOTO YCTPOUMCTBO. M3npaTeH e oT
Hes M3BBHpPEJIEH pamnopT KbM MOHUTOPHUpALIUSA
KapauoJior. B 3amuca e peructpupat SA 6J10K U SA
apecT C IPOABJLKUTENHOCT Haf 6 s (dur. 3). Tazu
Haxo/[Ka J0BEX/1a [0 UMILJIaHTal[Ms Ha IOCTOsIHEH
kapauoctuMmysnatop Medtronic momen Sphera DR
MRI Surescan B pexxkum DDDR.
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The third patient is a 75-year-old wom-
an with a history of three syncopal episodes,
resulting in head and chest trauma from falls.
She was admitted as an emergency case, and
a CT scan of the head showed no signs of in-
creased intracranial pressure or other patho-
logical findings. A chest X-ray revealed no rib
fractures. The patient has a history of parox-
ysmal atrial fibrillation. Holter ECG monitoring
showed sinus rhythm persisting throughout
the recording, with no hemodynamically sig-
nificant pauses. A decision was made to im-
plant a loop recorder (Medtronic Reveal LINQ)
for long-term monitoring. Five months after
the device implantation, the patient experi-
enced another syncopal episode with loss of
consciousness. She sent an urgent report from
the device to her monitoring cardiologist. The
recording revealed SA block and SA arrest with
a duration exceeding 6 seconds (Fig. 3). This
finding led to the implantation of a permanent
pacemaker (Medtronic Sphera DR MRI Sures-
can) in DDDR mode.
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[locsieIHUAT MalMeHT, C OTKPUTA 0 MOMEHTa
naTtoJiorus ot Loop-pekopiepa, 06sicHsIBAlA CUH-
KOINTE, € 63-ro/iMIIHA YKEHA C aHaMHe3a 3a MHO-
»KECTBO pelU/MBUpAlld CUHKONH, IOCAeJHUSIT
e/lHa ceMMLA INpeJHd XOCHUTaIU3aLUATa. Ycelia
CUJIHO ChbplieOueHe, IPUTbMHSABAHE MpeJ OYUTE,
BHE3alHO MPUJIOIIABaHe U 3ary6a Ha Ch3HaHUE 3a
HSIKOJIKO ceKyH M. [Ipu ycelljaHe Ha IpoApOMU IpH
npujaraHe Ha npuiioMuTe Ha BasicasiBa (HambH U
KallJTMIA), MpeKpaTsiBa CAMIITOMATHUKA U He ce pea-
Jiusupa npunaabk. [IpoBegeHara vt CKAT mpe3 2017
I. e 6e3 JJaHHU 32 06CTPYKTUBHA KOPOHApPHA 60J1ECT.
Ot HanpaBeHoTo xosnTep-EKI n3ciegBane He ce pe-
TUCTPUPAT XeMOJAWHAMWYHO 3HAYHMMM May3u Ha[|
3 s, KaKTO U pUTBMHO-NIPOBOJHU HapyueHus. W3-
BbpIlIeHa e exoKapAuorpadusi ¢ JaHHU 3a 3aMa3eHu
CbpJledYHH 06eMU U pa3MepU IPU HOpMaIHO QYHK-
[[MOHMpAI KJ1aneH anapat. Cies; o6CkK/IaHe OT Jie-
KapCKH KOJIETUYM ce UMILIaHTUpa Loop-pekop/iep
Medtronic Reveal LINQ. [Ipu npogbmkutento EKT
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MOHUTOpPHPAHE Ca PETUCTPUPAHU €NU304U Ha Ma-
pokcusMavieH IrbyieH AV 610K (¢wur. 4). C oTkpUTaTa
Jl0 MOMeHTa MaToJsiorus oT Loop-pekopaepa, 06sic-
HsIBallla CHHKOIIMTE, Ce B3e pellleHHe 32 WMILJIaH-
TalUsl Ha MOCTOSIHEH €JIEKTPOKAPAMOCTUMYJIaTOP
Biotronik Enticos 4 DR B pexxum DDD. Ha cieggaii
eTar IopaJii CTeHOKap/iHa CUMIITOMAaTHKa Y IIOBU-
1IeH KapAMoBacKysiapeH pUck 6e nmpoBeneHa CKAI,

The last patient with pathology identified by
the loop recorder that explains her syncopal ep-
isodes is a 63-year-old woman with a history of
multiple recurrent syncopal episodes, the most
recent occurring one week before hospitalization.
She reported experiencing strong palpitations,
dimming of vision, sudden dizziness, and brief
loss of consciousness lasting several seconds.
Upon noticing prodromal symptoms, applying
Valsalva maneuvers (straining or coughing) alle-
viated the symptoms, preventing a full syncopal
episode. Coronary angiography (CAG) conducted
in 2017 showed no evidence of obstructive coro-
nary artery disease. A Holter ECG study revealed
no hemodynamically significant pauses longer
than 3 seconds or rhythm-conduction abnormali-
ties. Echocardiography indicated preserved cardi-
ac volumes and dimensions with a normally func-
tioning valvular apparatus. After discussion in a
medical collegium, a loop recorder (Medtronic Re-
veal LINQ) was implanted for extended monitor-
ing. During prolonged ECG monitoring, episodes
of paroxysmal complete AV block were recorded
(Fig. 4). Based on the pathology identified by the
loop recorder, explaining the syncopal episodes, a
decision was made to implant a permanent pace-
maker (Biotronik Enticos 4 DR) in DDD mode.
Subsequently, due to anginal symptoms and in-
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OT KOSITO He Ce YCTaHOBMXA JIAaHHU 3a CTEHO3HW Ha
KOPOHApHUTE apTepPHH.

an BCUYKH ITallUEHTH, IIPpU KOUTO C€ HM-
IUIAaHTHPA TMOCTOSIHEH €JIEKTPOKapAHOCTUMYJIa-
TOP, 6€ OChIeCTBEHA eKCIJIAHTAIMS HA UMILJIaH-
TUPyeMHUs CbpZiedeH MOHUTOP.

OBCBXIAAHE

W3BbpiINXMe PEeTPOCIEKTUBHO MPOCIe/sIBa-
He Ha BCUYKH NMalMeHTH C UMILJIaHTUPaH Loop-pe-
KopZep B kJMHUKaTa no Kapguosorus na MBAJI
Cbp1e 1 MO3BK. 3a Ha4a/IHa [laTa, OT KOATO /1A 3a-
NOYHEM U3cJieiBaHeTo u3bpaxme 1 suyapu 2023 1.
B To3u nepuon npocienuxme o610 20 maiueHTH.
Ha efjvH OT NaleHTUTE ce HaJI0XKU Ha paHHa eKC-
IJIAHTALMA Ha ycTporcTBOTO. OTKPU Ce MPOBOAHA
[IaTOJIOTUA IpU 4-Ma OT ocTaHanuTe 19 nanuyeH-
TH, KOSITO ZIOBE/Ie /10 UMILJIAHTAllMs Ha IOCTOsIHEH
eJIeKTpoKapguocTumyaarop. [lpu nangueHTHTE C
VMMILJIAaHTHpPaH NeHCMeNRKbp Ce U3BbPLIN eKCIJIaH-
Tanud Ha Loop-pekopzep. BepodaTHoCcTTa nayieHT
Jla IMa OTKpUTaA NaTOoJIOrUs KbM HaCTOSALIUS MO-
MeHT e 4/20 = 0.20, unu 20%. OcraHanvTe namnu-
€HTH MPOIb/HKABAT CBOETO MOHUTOPHUPAHE.

[IpoyuBaHUsiITa  BBPXYy /JAUATHOCTUYHATA
epeKTHBHOCT Ha UMIUIAHTUPYEMHUTE ChPJEeYHU
MOHUTOPHM Ca MaJiKo Ha 6poi. CpaBHHUXMe pe-
3yJITATUTE OT HAIIETO U3C/Ie/IBAHE C IAHHUTE OT
MHOTOIIEHTPOBO propensity score-matched study
[3]. OnucanuTe nanHu noka3Bart, ye npu 18,8%
OT MallMeHTUTE Ce e CTUTHAJIO [J0 UMILJIAaHTaLUsA
Ha nekcMelikbp. KoeTo mokasBa MHOTO GJIM3KU
pe3y/TaTH /10 Te3W B HalllaTa KJIWHUKA. B fpyro
pPeTPOCIeKTUBHO Mpoy4yBaHe [5] pUTBMHO-TIpO-
BO/IHU HapylleHUs ca perucrpupanu npu 37,1%
OT MauueHTUTe. JIo MMIIJIAaHTAIUs Ha MercMen-
K'bp Ce e CTUrHasI0 npu 27% OT THX.

Haweto npoyuBaHe e orpaHH4YeHO OT MaJl-
KaTa 6poiiKa Ha MpocJieleHuTe NalUeHTH, C YH-
WTO JJaHHU pasloJiaraMe KOeTo yBeJiM4yaBa Be-
POSITHOCTTA 3a CTaTUCTHYecKa rpeuka. [lopaau
CTPYKTypaTa Ha H3CJe/IBAHETO, HEe pasnoJjarame
C KOHTpoJIHa rpyna. He e 3aBbpiumn Lesus nepu-
0/l Ha IIpocJie/iiBaHe Ha IOBeYeTO NallueHTH.
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creased cardiovascular risk, another CAG was per-
formed, which showed no evidence of coronary
artery stenoses.

For all patients in whom a permanent pace-
maker was implanted, the implantable cardiac
monitor was explanted.

DISCUSSION

We conducted a retrospective follow-up of all
patients with an implanted loop recorder at the
Cardiology Clinic of MBAL “Heart and Brain.” Jan-
uary 1, 2023, was chosen as the starting point for
the study. During this period, we followed a total
of 20 patients. Early explantation of the device was
necessary for one patient. Conduction pathology
was identified in 4 of the remaining 19 patients,
leading to the implantation of a permanent pace-
maker. For patients with implanted pacemakers,
the loop recorder was explanted. The probability
of detecting pathology in a patient at this time is
4/20 = 0.20 or 20%. The other patients continue
their monitoring.

Studies on the diagnostic efficacy of implant-
able cardiac monitors are limited. We compared
our results with data from a multicentre propensi-
ty score-matched study [3]. The described data in-
dicate that 18.8% of patients required pacemaker
implantation, which is remarkably similar to the
results observed in our clinic. Another retrospec-
tive study [5] reported conduction disorders in
37.1% of patients, with pacemaker implantation
required in 27% of cases.

Our study is limited by the small number of
patients included, which increases the likelihood
of statistical error and limits the statistical signif-
icance of the findings. Due to the study’s design,
we did not include a control group. Furthermore,
the full follow-up period for most patients has not

yet elapsed.

I <<

Opurunaasy crarin / Original articles




KAPAMIOAOTHIS &
KAPAVIOXWPYPTHISL

[. Cnacos u gp.
[IbnrocpoyHo npocneasBaHe Ha naumeHTm. ..

Tom 8, Bpoit 3 * 2025

o]
<~
=
=1
S
=
o
(S
é
~
(9]
=
0
b=
=
=
=)
~
O
=
=2
ag
=.
=)
=
=
o
=
—
=8
(@)
I
(973
%]

[lepuogbT Ha mpoc/ejsABaHe Ha NaLMeHTa ce
onpejie/isl OT KalaluTeTa Ha GaTepusTa Ha UM-
IUIAaHTHPAHOTO YCTPOKCTBO, KOETO 3a U3I0/I3BaHUA
B KiIMHKKaTa Medtronic Reveal LINQ e Tpu rogunm.
KpaAT Ha MOHUTOpPHpPAHETO HAa OCTAaHAJIMTE MaLU-
€HTH Ilie HaCT'bIIU B pa3/IMYHO BpeMe B 3aBUCHUMOCT
OT JaTa Ha UMIJIaHTaLus1 Ha YCTPOHCTBOTO.

3AKJ/IIOYEHHUE

OT cbbpaHuTe AaHHU ce BwxaAa, ye 20% oT
nalyeHTHUTe C UMIVIAaHTHpaH Loop-pekopjep ca
JUArHOCTUIIMPAHU C maTosorus. Te3u pe3yaTaTH
IIOKA3BaT 3HAYeHUETO HAa TOBA YCTPONUCTBO B I'bJI-
rOCPOYHOTO HAOJIIO/IeHHEe U JUArHOCTHKA Ha Cbp-
JledHu apuTMuu. ONMMCcaHUTe pe3yJaTaTh OT TOBA
u3c/e/iBaHe 06aye He MOXe Jla ce puemar 3a Qpu-
HautHU. [Ipoab/kaBa npoc/e/isiBaHeTO Ha OCTaHa-
JIUTe MalUueHTH ¢ UMIUIaHTUPaH Loop-pekopiep B
NIEPUOJ OT TPHU TOAUHU JI0 MIBJIHOTO U34eplBaHe
Ha 6aTepusTa HA MUMIJIAHTHUPAHOTO YCTPOHCTBO.
BbIipeku ToBa 0pU Bede ChOpPAaHUTE Pe3ysTaTH
IIOKa3BaT, Ye TO3U METO/I, MOXKe 3HAYUTEJTHO /1A I0-
JIOOpY IMarHOCTHKATA U JIeYeHUEeTO Ha Mal[ueHTH
C HeH3siCHEeHa CUHKOIIa/JIHA CUMIITOMAaTHKa.
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The follow-up period for each patient is de-
termined by the battery capacity of the implant-
ed device, which for the Medtronic Reveal LINQ
used in the clinic is three years. The end of mon-
itoring for the remaining patients will occur at
various times, depending on the date of device
implantation.

CONCLUSION

The collected data show that 20% of patients
with an implanted loop recorder were diagnosed
with a pathology. These results highlight the im-
portance of this device in the long-term monitor-
ing and diagnosis of cardiac arrhythmias. Howev-
er, the described outcomes of this study cannot be
considered final. Monitoring of the remaining pa-
tients with implanted loop recorders will contin-
ue for a three-year period until the battery of the
implanted device is fully depleted. Nevertheless,
even the data gathered thus far demonstrate that
this method can significantly improve the diag-
nosis and treatment of patients with unexplained
syncopal symptoms.
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CUHAPOM HA A'BHBAP - TUTEPATYPEH OB30P
K. Ileesa’, 4. Cumosa®??, T. Bekog?*?

IMBAJ ,,Copye u mo3ok" - [lneeeH
2MeduyuHcku yHugepcumem - Ilnesen
3Bwszapcku kapduoio2uyeH uHcmumym — Cogusi

Pe3wome. CuHpoMbT Ha /[[bHGAp, XapaKTepU3upall ce ¢ KOMIpecHus Ha truncus coeliacus ot mMe-
JIMaHHUS apKyaTeH JIMraMeHT Ha Auadparmara, e psZKo CpeliaHo CbCTOSTHUE, 9acT OT OOIIUpPHA-
Ta JudepeHnraaHa JUarHo3a Ha penuAuBUpaliaTa KopeMHa 60Jika. B pesysntat ot npuTHcka-
HETO NalMEHTUTE Ce MPEJCTABAT C HeCTEMPUIHN CHMIITOMY — MOCTIPaH/AMaIHa ab6JOMUHATHA
60JIKa, raJieHe, NOBPbIaHe, 3ary6a Ha TEIJIO, B HAKOU CIy4Yau U peTpocTepHasHa 6oska. B gacT
OT CIy4auTe JIUIICBA CUMIITOMAaTHKa U 3a00JIIBAaHETO Ce YCTAaHOBSIBA KaTO CTPAaHWYHA HAX0JKa
OT MPOBEJIEHO 10 ApYT noBoJ 06pasHo uscnensane (KT, AMP). /lebMHUTUBHOTO JieYeHHE € XU-
PYPTUYHO, CBBP3aHO € C JleKOMIIpecus Ha apTepusATa NOCPeACTBOM OTBOpPEHA UM MUHUMAJIHO
VHBa3MBHa ONlepaTHBHa TexHUKa. B onpezesieHy ciay4yau ce NpUCTBIBA KbM aHTUOMJIACTUKA U
creHTHpaHe. HacTosimaTta 0630pHa CTaTHA L[eJIM [ja HAIIOMHU 332 HEO6XOAUMOCTTA /1a CE MUCIHU
OTB'BJ;, HAal-4eCTO CpelllaHWTe JUAarHo3W U MOCTaBsl aKLEeHT BbpPXYy AUArHOCTUYHHUTE METOAU U
NPUHLUIUTE Ha JIeYeHHe Ha CUHJpOMa.
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Knw4oBu AyMu: cuHApoM Ha /I'bHOAp, CHHAPOM Ha MeJWAaHHUS apKyaTeH JjiurameHT, MALS,
TPYHKYC I[eJIMaKyC, pelUAUBHpalla KopeMHa 60J1Ka

DUNBAR SYNDROME - A LITERATURE REVIEW
K. Peeva’, I. Simova'%?, T. Vekov*?

!Heart and Brain Hospital - Pleven
2Medical University - Pleven
3Bulgarian Cardiac Institute - Sofia

Abstract. Dunbar syndrome, characterized by compression of the celiac trunk by the median
arcuate ligament, is a rare condition, part of the vast differential diagnosis of recurrent abdominal
pain. As a result of this compression patients usually present with non-specific symptoms, namely
postprandial abdominal pain, nausea and vomiting, weight loss, and, in some cases, retrosternal
pain. Part of the cases are asymptomatic, and the disease is discovered as an additional finding
from imaging studies which are conducted for other purposes (CT, MRI). Surgical treatment is
the definitive solution and is connected with decompression of the artery via open or minimally
invasive technique. In certain cases, angioplasty and stenting are performed. This article aims to
remind us about the necessity to think beyond the most common diagnoses and focuses on the
diagnostic methods and treatment principles.

Key words: Dunbar syndrome, median arcuate ligament syndrome, MALS, celiac trunk, recurrent
abdominal pain

BBBEJAEHUE, YECTOTA INTRODUCTION, PREVALENCE,
N ETUOJIOTUA AETIOLOGY
CuHzpoMbT Ha JbHOAD, MM CUHAPOM Ha Me- Dunbar syndrome, or the median arcuate

JMaHHUs apKyaTeH JuramMeHT (median arcuate ligament syndrome (MALS), is a rare condition,
ligament syndrome - MALS), e psaako cbcrosanue,  characterized by recurrent abdominal pain due
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XapaKTepu3upallo ce C peluAuBUpaliyd 600JIKU B
KopeMa Mmopa/Jiu KoMIlpecusi Ha truncus coeliacus
ot ligamentum arcuatum medianum u KpadeTta-
Ta Ha auadparmara. CbCTOSHUETO € OMHUCAHO 3a
mbpBU T OT Lipshutz npes 1917 r. mo BpeMe Ha
aHaTOMUYHU Aucekiuu. [Ipes 1963 r. Harjola on-
HMCBa KJIMHUYEH Cay4Yall Ha 57-roAullieH MbX C
NOCTIPaHAMaNHA eNUracTpasata 60JKa, MOJy4nI
CUMIITOMaTH4YHO 06JieKueHHe BCJe/CTBHE HA XU-
pypru4Ha iekommnpecus Ha truncus coeliacus. [Ipe3
1965 1. Dunbar et al. onucBaT cepusi oT ciayyay,
BKJIIOYBAIIM XUPYPrUYHO JieueHHWe Ha CUHJpoMa
[1]. CuHAPOMBT Ce MPUYMCISABA KbM T.Hap. C6d08U
KoMnpecuoHHU cuHdpomu (bur. 1), BKIIOUBALA
cuHZpOM Ha May-Thurner - KOMIpecus Ha JisiBaTa
00611la WMayHa BEHa YeCTO OT JAsiCHaTa 0611a UIu-
a4yHa apTepusi, CUHOPOM HA JeWHUKOMpowaykama
- IpUTHCKaHe Ha JifiBaTa peHaJslHa BeHa 4eCTO OT
aopTaTa WM ropHaTa Me3eHTepHasiHa apTepus U
Zp. OnucaHu ca ciydyau Ha HaJu4yde Ha HAKOJIKO
CHUH/JpOMa eJHOBPEMEHHO.

B eM6puoHa/sHOTO pas3BUTHe aAuadparmara
Npour3Ju3a oT septum transversum u ce NpeMecT-
Ba Kay/laJTHO B IIOCOKA OT 06J/1acTTa Ha IIUATA /10
truncus coeliacus mexay 9-a u 12-a r.c. ¥ ¢op-
MHUpa MeJIUaHHUS apKyaTeH JurameHT (MAJI).
Truncus coeliacus nmpoussu3a oT a6JoMHUHaIHA-
Ta aopTa Ha HUBO T11-L1 npeuieH, a KpayeTaTa
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to compression of the celiac trunk by the medi-
an arcuate ligament and the diaphragmatic crura.
The condition was first described by Lipshutz in
1917 during anatomic dissections. In 1963 Harjo-
la described a clinical case of a 57-year-old man
presenting with postprandial epigastric pain,
whose symptoms were relieved after surgical de-
compression of the celiac trunk. In 1965 Dunbar
et al. describe a case series, including surgical
treatment [1]. Dunbar syndrome is part of the so-
called vascular compression syndromes (Fig. 1),
including May-Thurner syndrome - compression
of the left common iliac vein, most often caused by
the right common iliac artery, the Nutcracker syn-
drome - compression of the left renal vein, usually
caused by the aorta of superior mesenteric artery,
and more. Cases of several of the forementioned
syndromes existing simultaneously are described

as well.

During the embryological development the
diaphragm originates from the septum transver-
sum and shifts caudally from the neck to the celiac
trunk between 9 and 12 gestational weeks, thus
forming the median arcuate ligament (MAL). The
celiac trunk originates from the abdominal aorta
at level T11-L1 vertebrae, and the diaphragmatic

[ Crnapom ua Mea-Topunp ]

Pue. 1. 3acecHamu aHAMOMUYHU CMPYKMypu
npu cuHopoM Ha /JeH6ap (841580) u CUHOPOM
Ha Meli-TspHop (8051cHO) (Moduguyuparo om: Journal of
Medical Ultrasound)

|May-Thurner Syndrome

|DunbarSvndrome|

MaMans anuae b war
teupazn

'

Fig. 1. Anatomical structures involved
in Dunbar syndrome (left) and May-Thurner syndrome (right)
(modified from:
Journal of Medical Ultrasound)
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Ha aguadparmarta - B obsiactta Ha L1-L4. MAJI ce
cbCTOU OT GUOPO3HUA pbO Ha AUadparManHu-
Te KpaueTa, KOUTO Mpecrya aopTaTa Ha HUBOTO
Ha TpyHKyca. Teau ¢ubpu ce pasnpocTtupar Ja-
TepasHo Jo ligamentum suspensorium duodeni.
[Ipy mo-rossgMaTa 4acT OT MOMyJALUATA JIUra-
MEeHTBT He NPUYMHSIBA KOMIPECUsI Ha CIOMeHa-
TUS1 apTepuasieH CbJ. YCTAaHOBEHO €, e 710 24%
OT XOopaTa MO)Ke Jla MMaT KOMIIpecHus, KaTo Io-
MaJsiko oT 1% oT TAX ca cuMITOMaTU4YHHU. [lo-BU-
COKHAT NPOU3X0/J, Ha apTepUATa, KaKTO U N10-HU-
CKaTa UHCcepLUs Ha JuadparMajHUTe KpayeTa e
10-BepOoSITHO ia AoBeaat a0 MALS [1, 2].
Yecrorata Ha MALS e 2 na 100 000 gymwu
HacesieHUe. [lo-yecTo ce HaG/IOAABA PU MJaJU
»keHU Mexay 30- u 50-roguinHa Bb3pacT (CHOT-
HollleHHe XeHU/Mbxe — 4:1). CbCcTOsIHUETO ce
ONMCBA U B JleTCKa Bb3pacT. YecToTaTa Ha ycTa-
HOBeHa 4ype3 obpasHa JUarHOCTHKa KOMIIpecusi
e JokyMeHTHpaHa Mexay 10-24% B HAKOU 1oO-
nysanuu. MALS decTo ce oTKpuBa cjay4aiHo. 3a
oT6eJis13BaHe e onucaHuAT oT Ali et al. cayyait Ha
yCTaHOBSIBaHe Ha CHHJApPOMa eJjBa cJefi IpoBejie-
Ha 4YepHO/Jpo6HA TpaHCIJIAHTAlUs Npu 33-ro-
JUILIHA MallMeHTKa, IPH KOSTO MOCTIPOLEeAYPHO
Bb3HUKBA 60JIKa B JleCHUS [OpeH KopeMeH KBaJ-
paHT. OT MPOBELEHOTO MOC/Ee[BAIL0 CKAHUPAHE
ce yCTaHOBfIBA MHpapLUpaHe Ha JleCHU:A JI0O Ha
yepHUSs Apob U KOMIIPecUsl Ha TPYHKYC LieJIMaKyc
OT MeJIMaHHUSA apKyaTeH JurameHT (¢ur. 2). [Ipu
YepHOJPOOHU TpaHCIJIaHTAL MU KoJaTepasiHaTa
[MpKyJalnusi Ha YepHUs Jpob e KOMIPOMeTHUpa-
Ha ¥ Lle/IMayHaTa apTepusl 0CTaBa eJUHCTBEHUAT
M3TOYHUK Ha apTepHasiHa KpbB. Bb3HUKBa pUCK
OT apTepHasiHa TPoM603a WM 3aryba Ha Npucas-
KaTa [4]. B onvcanus ciaydail e npeAnpueTa Xu-
pypruyHa leKoMIpecus Ha TPYHKYCa, C1eJ, KOeTO
e oT4yeTeHa peAyKLHSA HAa CUMITOMMUTE U MOAO-
OpeHHe Ha YyepHOApoOHaTa QYHKIMS, OTUETEHO
OT KJIMHUKO0J1ab0paTOPHUTE NOKa3aTeJlH.
ETvosiorusiTa U natoreHesara Ha CHHJpoMa
He Ca HambJHO u3sicHeHW. CbLIecTBYBaT MHO-
’)KeCTBO TEOPUH OTHOCHO MNaTOQU3UOJIOTUATA
Ha TOBa PSAKO CbCcTOsiHUeE. EfHa oT TaAX npue-
Ma, 4ye KOMIIpecusTa NpPUYMHsBA NpexXoJHa Me-
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crura - at level L1-L4. MAL consists of the fibrous
edge of the diaphragmatic crura, which crosses
the aorta at the level of the celiac trunk. These
fibres expand laterally reaching the suspensory
ligament of the duodenum. In the majority of the
population the ligament does not cause compres-
sion of the forementioned artery. It is known that
up to 24% of the people may have this compres-
sion, however less than 1% are symptomatic. The
higher the level at which the artery originates and
the lower the place of insertion of the diaphrag-
matic crura, the more probable it is for MALS to be
present [1, 2].

The prevalence of MALS is 2 in 100000 peo-
ple. It is most common in young women within
the age of 30 to 50 (women: men ratio - 4:1).
The condition is described in childhood as well.
The prevalence of compression discovered by
imaging studies is documented in 10-24% of the
people in some populations. MALS is often diag-
nosed by chance. A notable case is described by
Ali et al,, regarding the syndrome discovery only
after a liver transplant has been conducted in a
33-year-old patient who experienced pain in the
upper abdominal quadrant after the procedure.
The computer tomography that followed discov-
ered right liver lobe infarction and compression
of the celiac trunk by the median arcuate liga-
ment (Fig. 2). During liver transplants the collat-
eral circulation of the liver is compromised and
the celiac artery is left the only source of arterial
blood. There is a risk of arterial thrombosis and
graft loss [4]. In the abovementioned case a sur-
gical decompression of the trunk was done after
which a symptom reduction as well as improve-
ment in laboratory tests regarding liver function
were noted.

The aetiology and pathogenesis of the syn-
drome are not fully understood. There are many
theories regarding the pathophysiology of this
rare condition. One of these suggests that the
compression causes transitory mesenterial isch-
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3eHTepuasHa ucxeMHsl. ToBa oGsicHeHHe obGade
He e Hall'bJIHO JI0CTAaTBYHO, 3al0TO MMa GoraTa
KoJIaTepasiHa MpeXa MeXAYy Me3eHTepUaJHUTe
Ch/I0Be, KOSITO MOXKe Jla KOMIEHCHpPa Cy6ToTal-
HaTa WJM UHTEPMUTEHTHA OKJIy3Usl HA TPYHKY-
ca. B fomb/iHeHHe, KOMIIpecUsiTa OT JIMTAaMEHTa
He Ce acolMUpa C HeKpo3a Ha CTOMaIlHATa JIH-
raBULa WU J0pU Gesie3 Ha UCXeMHs Ha Chlla-
Ta NPU eH/I0CKOIICKO u3cJe/BaHe. /lpyra Teopus
pasmiex/Ja Bb3MOXKHOCTTA 3a ,ChJ0B CUHJPOM
Ha OTKpa/iBaHeTO" — MPeHaCOYBaHETO Ha KPbBO-
TOKa OT a. mesenterica superior no KoJiarepaau
MOXe J1a I0BeJie 10 UCXEMHUs Ha ThHKOTO YEPBO
1 6osika. [Ipesnosiara ce ¥ CBPbXCTUMYJIALUs HA
IleJIMa4HusI HEPBEH IJIEKCYC, KOSITO J1a BOJAU /10
aOHOpPMHA CIUVIAHXHUKYCOBA Ba30KOHCTPHUKIMS,
NPUYMHSABALIA UCXeMUsl. XUCTOJIOTHYEeH aHa/Inu3
Ha IeJIMaYHUs IJIEKCYC TOKAa3Ba, Ye TOH ce CbCTOU
OT HEPBHU BJIAKHA, OTTOBAPSIIIH 3a IPOBEXK/AAHE-
TO Ha GOJIKOBUTE UMIYJICH, KAKTO U OT UHXUOU-
TOPHU MOTOPHH BJIaKHA KbM cTOMaxa. [IpuTtuc-
KaHeTO Ha TaHIVIMOH LeJIMaKyM OT JIMTaMeHTa
MOXKe /1a IPOMEHH CTOMAIllHaTa MHUOEJIEKTPUYHA
AKTHUBHOCT, KAKTO U aHTPAJIHUSI MOTHUJIUTET, KOe-
TO Jla UHAyIMpa 6oJika [2, 3].

K/IMHNYHA KAPTHUHA

[lo Bpeme Ha ekcnupuyMm Juadparmara ce
M3MeCTBa Harope, Kpauerara ce pa3TAraT U MpH-
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dur 2. KT Ha a6goMeH, akCHaJiIeH Cpe3; CbC CTpeJi-
Ka e 0603Ha4eHO 3HAYUTEJHO CTEeCHEHHEe Ha TPYHKYC
[[eJIMaKyC 3aJ, MeJMaHHUs apKyaTeH JINTAMEHT IpHU
nanyeHTKa cjef, YepHoApo6HA TpaHCcIIaHTanusa (Mo-
audunupano ot: Dunbar syndrome following liver
transplantation - PMC)

Fig. 2. An axial image of an abdominal CT scan, the arrow
shows significant narrowing of the celiac trunk behind
the median arcuate ligament in a patient following a
liver transplant (modified from: Dunbar syndrome
following liver transplantation - PMC)

emia. This explanation, however, is insufficient,
because there is a well-developed collateral net-
work between the mesenterial vessels and this
network could ensure blood supply in cases of
subtotal or intermittent occlusion of the trunk.
In addition, the compression by the ligament is
not associated with necrosis of the gastric mu-
cosa or even signs of ischaemia during endo-
scopic examination. Another theory looks into
the opportunity for a ‘vascular steal syndrome’
- the blood supply from the superior mesenteric
artery is being redirected to collaterals and this
could lead to small bowel ischaemia and pain.
An overstimulation of the celiac nerve plexus,
leading to abnormal splanchnic vasoconstric-
tion causing ischaemia is suggested as well. A
histological analysis of the celiac nerve plexus
shows that it consists of nerve fibres responsi-
ble for the transmission of pain impulses as well
as inhibitory motor fibres for the stomach. The
compression of the celiac ganglion by the liga-
ment can alter the gastric myoelectrical activity
as well as the antral motility, which can induce
pain [2, 3].

SIGNS AND SYMPTOMS

During expiration the diaphragm shifts up-
wards, the diaphragmatic crura distend and
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THUCKaHETO ce yBesiM4yaBa. C BpeMeTo ce pa3BUBAT
$ubpo3HU MPOMEHU B apTepHa/HaTa CTEHa, KAaTo
pe3ysaTaT OT MOBTapsliaTa ce KoMmmpecus. [lanu-
EHTHUTE YeCTOo ce MPeJCTaBAT C KJIWHUKA Ha MOCT-
IpaHAuaIHa KopeMHa 60J1Ka, acoLMUpaHa C rajieHe
Y noBpablaHe. Cbob1aBaT 3a 6e3aneTUTHe, OAY-
BaHe Ha KOopeMa U Auapus, 3aryba Ha Tersio, KaKTo
Y elr30/i1 Ha peTpocTepHaIHa 6oJika. [Ipu ¢pusu-
KaJIHUs Tpervie/; o6U4YallHO Ce YCTaHOBSIBa JieKa
60JIE3HEHOCT B EMUIracTpPUyMa, ayCKyJTaTOPHO -
IIyM, IPUYUHEH OT IPEMHUHAaBaHe Ha TYpOy/IeHTeH
KPbBOTOK IIpe3 CTecHeHaTa apTepus. Hsxkou aB-
TOpPU ONMMCBAT THUIHWYHA CUMITOMaTU4Ha TpUaJa:
3aryba Ha Tersio, MOCTIpaHJHaJHa abAOoMUHATHA
60JIKa U LIyM [PH ayCKy/ITaLMsI HA eNUracTpruyMa.
MALS ce nocoyBa u KaTO Bb3MOXKHA NpPUYMHA 3a
M.Hap. c8BP3aHA C usuyecka akmugHOCM Npexoo-
Ha abdomuHaHa 6oska (exercise-related transient
abdominal pain - ETAP) npu atnetu [5]. Onucanu
ca c/lyyad Ha MalMeHTH C aBBTOHOMHA HEBPOMATHS,
BKJIIOYMUTE/HO NAlMeHTH CbC CHUHJPOM Ha MOCTY-
pasHa opToctatuyHa Taxukapaus (POTS), kouto
ca AMarHoctuyypanu ¢ MALS.

JAUATHO3A

[Ipenu a ce CTUTHE 10 Ta3H AUArHO3a, YECTO
NalyMeHTUTe NMpeMUHaBaT Npe3 MHOXeCTBO M3-
c/le/iBaHUs, CBbP3aHU C raCTPOUHTECTUHATHUTE
cumnTomu. He 6uBa Ja ce 3abpaBs, ye CUHJPO-
MBbT Ha /IbHGAp [10 rosisiMa CTeleH e AMarHosa Ha
M3KJIIOYBaHETO. /IMarHOCTUYHUTE METO/H, Lieis-
I[M OTXBBPJIsIHE Ha M0-4YeCTO CpelljlaHa MaToJIo-
r'vsl HAa TaCTPOMHTECTUHA/THHUS TPAKT, BKJIKOYBAT:
JadopaTtopHM uscaeaBaHusa — [IKK, TecTtoBe 3a
OlleHKa Ha 4YepHoJpobHaTa QYHKIUS, CEpyMHa
amusasa u aumnasa, CRP, TecrBane 3a aHTUTENa,
CpeJi KOUTO - aHTUIJIAJJKOMYCKYJIHU aHTHUTeJa
(ASMA), o6pa3HM TeXHUKH: exorpadust Ha Ko-
peMmHu opranu, KAT, AMP u nuHBa3uBHM MeTOAU:
e30¢aroracTpoiyoZleHOCKOI s, KOJIOHOCKOIIHS,
€H/IOCKOIICKAa peTporpajiHa XoJIaHIMONaHKpea-
Torpadus. MHOro manueHTH cpelaT npeny6e-
JleHOCTTa Ha JIeKapuTe Nopa/iu MbpBOHAYa/IHATA
JIMIICA HA TaTOJIOTMYHU OTKJIOHEHUS OT IperJiesia
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this causes more pressure on the ligament. As
time goes on, fibrous changes appear in the
vascular wall, as a result of repetitive com-
pression. Patients present with postprandial
abdominal pain, associated with nausea and
vomiting. They say that they experience an-
orexia, bloating and diarrhoea, weight loss as
well as episodes of retrosternal pain. The phys-
ical exam usually uncovers mild tenderness in
the epigastrium, together with a bruit, caused
by the turbulent blood flow passing through
the narrowed artery. Some authors describe a
typical symptomatic triad: weight loss, post-
prandial abdominal pain and a bruit in the epi-
gastrium on auscultation. MALS is said to be a
possible cause for the so-called exercise-relat-
ed transient abdominal pain, ETAP, in athletes.
There are cases of patients with autonomic
neuropathy, including patients with postur-
al orthostatic tachycardia syndrsome (POTS)
who have been diagnosed with MALS.

DIAGNOSIS

Before finding out this diagnosis, however,
patients frequently undergo a myriad of tests,
related to the gastrointestinal symptoms. We
should not forget that Dunbar syndrome is, to
a great extent, a diagnosis of exclusion. The di-
agnostic methods, aiming to exclude a more
common gastrointestinal pathology, include, as
follows: laboratory - CBC, liver function tests,
amylase and lipase in the serum, CRP, antibod-
ies, for instance anti-smooth muscle antibodies
(ASMA), imaging techniques: abdominal ultra-
sound, CT, MRI, and invasive tests: oesophago-
gastroscopy, colonoscopy, endoscopic retrograde
cholangiopancreatography. Lots of patients en-
counter physicians’ bias due to the initial lack of
any pathological changes in the physical exam or
from the conducted tests. In some cases, the di-
agnosis of fibromyalgia or psychiatric disorder is



WJIU NIPOBEIEHUTE U3ciieBaHus. B HAKOU caydaun
6uBa MocTaBeHa AuarHosa GpubpPoOMHUAITHS, NICU-
XWYHO 3a60J/isiBaHe WJIY NallMeHTUTe OGMBAT Ha-
6ex/laBaHU, Ye MOBEJIEHUETO UM € IPOBOKHPAHO
OT HEOOGXOIUMOCT /1a CH HabaBSAT 6OJIKOYCIIOKOS-
Balll4 MOpaiy NpUcTpacTsiBaHe [2].

KoraTto o6aye ce HacouuM KbM JAuUarHosa
CUHOpoM Ha /[leH6ap, Ma HIKOJIKO JUarHOCTUY-
HU METO/Ia, KOUTO MOrarT Jia 6'b/]aT oT nomolt [3].
Te ce pasaenisaT HA UYHBAa3UBHU U HEMHBA3WBHH.

HenHBa3MBHUTE BKJ/IOYBAT: JOIJep-exorpa-
¢dusg, AMP u KT anruorpadus. [Ipu npoBexiaHe Ha
JlOTLIep-COHOrPadCKOTO M3CJIe[BaHE Ce YCTAHOBS-
Ba yBeJIMUeHa TMKOBA CUCTOJIHA CKOPOCT Ha LieJIU-
aQYHUs KPbBOTOK npu usauiBaHe (V > 200 cm/s)
criopesi KputepuuTe Ha MoHeTa [6]. Te3u kpuTe-
pUM Ce OTHACAT A0 ONpeJiesisiHe Ha Ipar Ha CKO-
pOCTTa 3a OIleHKa Ha TeXeCTTa Ha CTeHo3aTa Ha a.
mesenterica superior v truncus celiacus. basupat
Ce Ha CTOMHOCTTA Ha MMKOBAaTa CUCTOJIHA CKOPOCT
(PSV). Ilpu oueHka Ha a. mesenterica superior Ha-
Jsnure Ha PSV > 275 cm/s e moka3aTesiHO 3a MOBeve
oT 70% creHo3a Ha cbJa. B oljleHKaTa Ha truncus
celiacus Ha TakoBa cTecHeHue oTroBapsaT PSV > 200
cm/s, Jidrcata Ha KPbBOTOK WJIM PeTPOrpajHUs
KpPBbBOTOK npe3 a. hepatica communis. CycrieKTHU
3a MALS exorpadcku 6esie3u ca CbILo0 U HOpMaJIH-
3MpaHe WU HaMassiBaHe Ha PSV mpu BauiiBanHe
WJIM U3MPaBeHO MOJIOXKEHUE Ha nanueHTa. OnvcBa-
HU ca croiHoCcTH Ha PSV Haz 500 cm/s. OcBeH ToBa
OT exorpadckus Npersej Moxe Jia ce yCTaHOBU a6-
HOpPMEH IPOM3X0/1 Ha TPYHKYCa U1K Ha rOpHaTa Me-
3eHTepuasiHa apTepus [2, 6].

3HAYMMOCTTA Ha MPOBEX/aHaTa J[0IIep-eX0-
rpadus e JeMOHCTpPHpaAHa B cTaTus Ha Romer et
al. [7], kbAeTo ce olleHsIBa AUArHOCTUYHATA CTOU-
HOCT Ha NMUKOBATa CUCTOJIHA CKOPOCT B OlleHKaTa
Ha MalMeHTHUTe C pejroJaraeMa fuariosa MALS.
Pe3ysTaTuTe NoKa3BaT, ye NalUEHTHUTE C JO0Ka3aH
MALS (4pes Xupyprusi Uiy AOITbJIHUTETHU 06pas-
HU U3CJIeIBaHMs ) UMaT Mo-BrUcoka PSV npu 3aabp-
’KaHe Ha JUIIAaHeTO KaKTO MPH UHCIIUPUYM, TaKa U
NpY EKCIIUPHUYM, KaTO N0-BUCOKA € CKOPOCTTa PHU
ekcnupuyM. OCBeH yBeJIM4eHaTa MUKOBA CUCTOJI-
Ha CKOPOCT B €KCIUPUYM, 3HaYeHUe UMaT U CTOU-
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established, or the patients’ behaviour is blamed
on possible addiction to painkillers and the urge
to obtain them [2].

Nevertheless, when we direct our efforts to
proving the diagnosis of Dunbar syndrome, there
are several diagnostic methods that could be help-
ful [3]. They are divided into two groups: invasive
and non-invasive.

The non-invasive methods include doppler
sonography, MRI, CT-angiography. Via doppler
ultrasound we can discover higher peak systolic
velocity in expiration (V > 200 cm/s) according to
Moneta criteria [6]. These criteria are related to
defining a cut off value for the velocity when eval-
uating the severity of the stenosis of the superi-
or mesenteric artery or celiac trunk. There based
on the value of the peak systolic velocity. When
evaluating the superior mesenteric artery a PSV
above 275 cm/s is suggestive for more than 70%
stenosis of the vessel. In the evaluation of the ce-
liac trunk the parameters indicating a stenosis of
more than 70% are PSV > 200 cm/s, the lack of
blood supply or the retrograde blood flow through
the common hepatic artery. Echo signs suggesting
MALS are also normal or lower PSV in inspiration
and while standing erect. Values of 500 cm/s for
PSV have been described as well. Besides, while
doing an echo exam abnormal origin of the celiac
trunk or the superior mesenteric artery could be
established.

The significance of the doppler ultrasound
is demonstrated in an article by Romer et al. [7]
where the diagnostic value of peak systolic veloc-
ity in the evaluation of patients with suspected
MALS is being estimated. The results show that
in patients with proven MALS diagnosis (via
surgery or additional imaging techniques) have
higher PSV while holding their breath during
both inspiration and expiration, with the value
being higher in expiration. Apart from the high-
er peak systolic velocity in expiration, the ratio
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®ur. 3. [lyniekc gonsep Y3 uscae/BaHe Ha TPYHKYC LieJIMaKyC. YCTaHOBsIBA ce MHOTro0 BUcoka PSV npu ¢dopcupan ekcnupuym
(A) B cpaBHeHue ¢ popcrpal nHcnupuyM (Moaudunupaso ot: The Role of Ultrasound in Dunbar Syndrome: Lessons Based on

a Case Report - PubMed)

Fig 3. Duplex doppler ultrasound of the celiac trunk. A very high PSV during forced expiration is found (A) in comparison to
forced inspiration (B) (modified from: The Role of Ultrasound in Dunbar Syndrome: Lessons Based on a Case Report - PubMed)

HOCTHUTE Ha CbOTHOLUeHUeTOo Mexay PSV B TpyH-
Kyca 4 B abjoMuHasHaTa aopTa. [lo iutepatypHu
JaHHU cboTHoleHHe 3:1 Mexay PSV B TpyHkyca
M B aopTaTa € 4acT OT JAOIjep-coHorpadckuTe
KpPUTEPHUU 3a JMarHo3a Ha CUHJApoMa Ha /JI'bH6ap
[8]. Bp3M0OXxHO € /ia ce MPOIyCHe AUArHo3aTa, ako
3a60J/IIBAaHETO He Ce TbPCH HACOYEeHO, T'bU KaTo
3anucuTe OoT Y3 u3caenBaHeTo, KakTo 1 MDCT
aHruorpadusTa, HanpaBeHU M0 JPYT NOBOJ, Ce U3-
BBPUIBAT B UHCIIUPHUYM.

[Ipy KOMHOIOTBPHO-TOMOIrpadCcKO U3CJeBaHe
HacoyBalll KbM JMarHo3aTa € Taka HapeyeHUST
hook sign - nomo6Ha Ha J-popMa Ha HeMavyHaTa
apTepus, NpUYMHEHA OT MPUTHUCKAHE OT JIMTAMEeH-
Ta [8]. KT anruorpadusTa, npusHaTa 3a 3J1aTeH
CTaHJAPT, OCUTYPsIBa Bb3MOXKHOCT 3a TPUU3Mep-
Ha BU3yasiM3alis Ha MPUTHCHATUS KPbBOHOCEH
cbA. MiMa BHCOKa pasjenuTes]Ha CIOCOOHOCT U
NoKa3Ba MPOMEHU KaTo HallpUMep MOCTCTEHOTUY-
Ha AuJaTauus. B peTpocneKTUBHO Mpoy4YBaHe Ha
Heo et al. ce pasriex/ja KJIWMHUYHOTO 3HAYEHUE
Ha KoJlaTepa/iHaTa uupkyaaygusa npu MALS, ycra-
HoBeHa 4pe3 KT. Oka3Ba ce, 4ye TakaBa ce pa3Bu-
Ba npu 46% ot nayueHtute ¢ MALS, a npu 24%
Ce yCTAaHOBSIBAT aHEBPWM3Ma/IHU pa3lIMpeHHd Ha
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between PSV of the celiac trunk and PSV of the
abdominal aorta is also significant. According
to the available data, a ratio of 3:1 between the
PSV of the celiac trunk and the aorta is part of
the doppler sonography criteria for the diagno-
sis [8]. It is possible to omit the diagnosis if you
are not searching for it, as the records of the US,
as well as the MDCT angiography, conducted for
another reason, are usually performed during in-
spiration.

In a CT examination the so-called ‘hook
sign’ can lead us to the diagnosis, meaning a
J-shape of the celiac trunk, caused by the com-
pression by the ligament [8]. CT-angiography,
renowned for being the gold standard for diag-
nosing Dunbar syndrome, ensures the possibil-
ity to visualize the compressed vessel in 3D. It
has a high resolution and shows changes such
as post stenotic dilatation. A retrospective
study conducted by Heo et al. looks into the
clinical significance of the collateral circulation
of MALS, discovered by CT. It appears that such
circulation develops in 46% of the patients and



CIJIAHXHUKYCOBHTE apTepHUH, OCHOBHO B 00/1aCTTa
Ha NaHKpeaTOAYyOJeHa/HUTe CbJO0Be U 3aJHaTa
naHKpeaTU4Ha apTepud. [locTaBda ce akIeHT Bbp-
Xy 3Ha4yeHHUeTOo Ha NPOPUIAKTUYHOTO eJHOBACKY-
JIapHO JieYeHUe C OrJIeJ] roJIsiM OTeHhaJ 3a pyIl-
Typa Ha ClIOMeHaTUTe aHeBPU3MH, He3aBUCHUMO OT
TexXHUuTe pa3Mepu [9]. MP aHruorpadusTa moxe
Jia 0'b/ie aJITepHATUBA [TPY ALMEeHTH, KOUTO UMaT
aJleprus KbM KOHTPACTHH BelllecTBa.

Cpes MHBAa3UBHUTE METOJUKH OCHOBHO MSIC-
TO 3aeMa KOHBEHIIMOHa/IHaTa aHTuorpadus, Kosi-
TO 06eKTHBU3MPaA YaCTUYHA WJIU II'bJIHA CTEHO3a
Ha LeJiMayHaTa apTepusd, BTOPUYHO Ha BbHILHA
KOMIIpeCHsl C Bb3MOXHA NOCTCTEHOTUYHA JAUWJIa-
Talus U peTporpajHoO M'bJHeHe. MHTpaBacKy-
JIAapHO YJITPA3BYKOBO H3CJeJBaHe MOXe Ja Jie-
MOHCTpHUpaA OCTHAJIHA KOMIIpeCcUus IO BpeMe Ha
eKCUpUyM. AHruorpadus, cbyeTaHa ¢ IpuHoMHy,
CBbP3aHHU C JULIAHETO, MOXe Jla 6'bJle N0JIe3Ha 3a
IIOCTaBsIHE Ha AuarHosara. BaxxHo e ga ce otbe-
JIexKH, 4e BBIIPeKU BojellaTa poJisd Ha UHBA3UB-
HaTa aHruorpadus mnpe3 60-te u 70-Te rOAUHU
Ha XX Bek, JjHeC JiBeTe HaWh-4eCTO H3I0JI3BaHU
v3c/e/lBaHus 3a ycraHoBsiBaHe Ha MALS ca KT
u AMP auruorpadusita. [I[poBexxaHeTo UM MO3-
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in 24% of them aneurysmal dilatation of the
splanchnic arteries is found, mainly regarding
the pancreaticoduodenal vessels and the dor-
sal pancreatic artery. The study focuses on the
prophylactic endovascular treatment of the an-
eurysms regarding the great chance of rupture
regardless of their size [9]. MRI-angiography
can be an alternative for those patients who
are allergic to contrast substances.

A leading method within the invasive ones
is the conventional angiography which shows
a subtotal or total stenosis of the celiac artery,
second to a compression outside of the artery
with a possible post stenotic dilatation and ret-
rograde blood flow. An intravascular ultrasound
examination can demonstrate ostial compres-
sion during expiration. An angiography, together
with manoeuvres, related to the breathing, can
be useful for the diagnosis. It is important to note
that, although the invasive angiography had its
leading role in the 1960s and 1970s, nowadays
the two most common examinations used to find
MALS are CT and MRI-angiography. They help us

®ur. 4. A. KT, carurasieH cpe3 - ToTasiHa 06CTPYKIMS Ha TPyHKYyca nopau 3azebenern MAJI (*), TpyHKYCBT e oz dopMarta Ha

6ykBa U, cbc CcTpeJika e 0603HavYeHa rojisima TpoM603upasa aHeBpu3Ma; B. AHrnorpadus Ha a. mesenterica superior, koJiaTe-

pasiHa HUPKYy/J1allUd U MHOXKE€CTBO daHEBPU3MU B [IAHKPEATOAYOJE€HA/ITHATA CbJOBa MPEXd, KAKTO U Ha a. spleenica (MOAI/I(I)I/ILU/I-

pano ort: Clinical impact of collateral circulation in patients with median arcuate ligament syndrome - PMC)

Fig. 4. A. CT, sagittal view - total obstruction of the truncus due to a thickened MAL (*), the truncus is in the form of the
letter U, an arrow is pointing at a large, thrombosed aneurysm. B. Angiography of the superior mesenteric artery, the collateral

circulation and a lot of aneurysms in the pancreaticoduodenal arcades, as well as the splenic artery (modified by: Clinical

impact of collateral circulation in patients with median arcuate ligament syndrome - PMC)
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BOJISIBA YCTAHOBsIBaHe Ha CBII'BTCTBALM abJo-
MUHAJHU 3a60/IIBaHUSA - HeOIlJIa3MH, Me3eHTe-
puasHa Tpom603a, aTepockieposa. OcurypsiBa
ce BU3yasM3alUs Ha Bp'b3KaTa Ha JIMTAaMeHTa C
Juadparmara, KakTo U M306pa3siBaHe Ha MPUTHU-
cHaraTa apTepus oT pasaudHu briu. KT aHru-
orpadusTa Moxe Zia 6'b/le TPOBeJleHA B UHCIIU-
pPaTOpHU M eKCIHUPATOPHU LUKJY, yJeCHABAUKU
yCTaHOBSIBAHETO Ha KOMIIPeCUATa.

Bb3MO0KHO € M3B'bpILIBaHe Ha IEPKyTaHHa Lie-
JIMayHa raHIyiMeBa 6J10KaJla, KaKTO U CTOMallHa
ToHOMeTpusl. CToMallHaTa TOHOMETPHUS Ce OC-
HOBaBa Ha NPUHLMINA Ha AUPY3UATA Ha BbIJIe-
pOAHUS AUOKCHUJ, Npe3 CTOMallHaTa MyKo3a B
CTOMALIHUSA JIYMEH, [JOKAaTO Ce JOCTUTHE PaBHO-
BECHO II0JIOKEHHEe MexJy ABeTe cpeld. TexXHU-
KaTa BKJIIOYBA B'bBeX/JaHe Ha GaJloHeH KaTeTbp
B CTOMaxa, I'bJIEH C Bb3/yX WIU PU3N0JI0rHYeH
pastBop. CO,, pou3BeX/aH OT KJIETKUTE Ha CTO-
MalllHaTa MyKo3a, AMPYHAUPA B CTOMAIUIHUA J1y-
MeH U HUBaTa My ce U3paBHsABAT C Te3U B 6aJloHa
Ha KaTeTbpa. U3mepsa ce pCO, Ha pa3TBOpa, Koe-
TO choTBeTCTBa Ha pCO, HA CTOMALIHUA JIyMEH.
M3nos3BaT ce M3MepeHUTe CTOMHOCTH, KAaKTO U
apTepua/HaTa OMKapOOHAaTHAa KOHLEHTpauus C
1[eJ1 U3YUCIsiIBaHe HAa UHTpaMyko3HoTo pH (pHi).
KJAMHUYHOTO 3HAYeHHe HAa METO/Ia € TPUJIaraHeTo
My 3@ yCTaHOBsIBaHe Ha paHHUTe CTaJu{ Ha pe-
rMoHa/iHa xunonepdysuss U TbKaHHA XUIIOKCHSI.
HopmasHarta cToiiHOCT Ha MHTpaMyKo3HoTo pH e
7,35, a xunonepdysust € HAIMYHA PU CTOWHOCTHU
non, 7,32. Huckata cTOMHOCT ce cMsTa 3a Npeau-
KTOp Ha HebGaronpusaTeH usxof [10] (dur. 5).

JAU®EPEHLIUA/THA IUATHO3A

CuHIpoMBT Ha KOMITpecHst Ha truncus coeliacus
MO2Ke J1a ce CObPKaA C peji IPYTH ChCTOSTHUS, KOUTO
ca T0-4eCcTo CpellaHu, KaTo HalmpHuMep GUIHapHa
JUCKHUHE3US U XOJIEIIUCTUT. ATIEHIULIUT, KapLIMHOM
Ha KOJIOHA WJIM PEKTYMa, XeMaTHUT, racTponapesa,
s3BeHa 60JIeCT MoraT Ja HamoAo6sBaT CHMIITO-
MUTe Ha ToBa 3aboJisiBaHe. B audepennuanttoau-
arHOCTHMYEH IJIaH MOXKe Jla Ceé MUCJIMM U 3a Bb3Ia-
JINTEJIHU YPEBHU 3a60JisiBaHUs — 6oJsiecT Ha KpoH
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discover concomitant abdominal diseases - neo-
plasms, mesenterial thrombosis, atherosclerosis.
Visualization of the connection between the lig-
ament and diaphragm is ensured, as well as an
image of the compressed artery from different
angles. CT-angiography can be conducted in both
inspiratory and expiratory cycles, making it pos-
sible to locate the compression.

Another possibility is to conduct a percu-
taneous celiac ganglion blockage, as well as
gastric tonometry. The gastric tonometry is
based on the principle of the diffusion of car-
bon dioxide through gastric mucosa into the
gastric lumen, until an equilibrium is reached.
The technique includes introducing a ballon
catheter filled with air or saline in the stom-
ach. CO,, produced by the cells of the gastric
mucosa, diffuses in the gastric lumen and its
levels reach equilibrium with those in the bal-
loon catheter. pCO, of the solution is measured
which relates to the pCO, of the gastric lumen.
The measured entities are used together with
the arterial bicarbonate concentration in or-
der to calculate the intramucosal pH (pHi). The
clinical significance of the method is its help
in the discovery of the early stages of regional
hypoperfusion and tissue hypoxia. The normal
value of the intramucosal pH is 7.35, and there
is hypoperfusion when pHi is under 7,32. The
low value is said to be a predictor for an unfa-
vourable prognosis [10] (Fig. 5).

DIFFERENTIAL DIAGNOSIS

The syndrome of compression of the ce-
liac trunk could be mistaken for several other
conditions, which are much more common, for
instance biliary dyskinesia and cholecystitis.
Appendicitis, colon/rectal carcinoma, hepati-
tis, gastroparesis, peptic ulcer could mimic the
symptoms of the disease. Regarding the differ-
ential diagnosis we can also think about inflam-
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Cumnromn Symptoms

* 3ary6a Ha Teriio * Weight loss
e [MocTnpanauanHa aGIoOMHHATHA GOTKA * Postprandial abdominal pain
° HIVM MpH AyCKYJITANHS HA eMUracTPHUyMa ° A bl‘llit in the epigastrium [0)11 allS(‘llltﬂtiOﬂ

JladopaTopHu H3CaeABaAHMS:

IIKK, mecmoge 3a oyenxa Ha yepHoopooHama yuxyus, cepymua amunasza u aunasa, CRP,
mecmeane 3a aHmumend, cped KOUmo - aHmueia0KOMYCKVIHU AHMUMend (£

Laboratory tests:

CBC, liver function tests, amylase and lipase in the serum, CRP, antibodies, for instance
anti-smooth muscle antibodies (ASMA)
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O06pa3Ha THATHOCTHKA: Imaging techniques:
exoepagpus na kopemnu opeanu, KAT, AMP abdominal ultrasound, CT, MRI

WHBa3HBHH MEeTOAM:

e30¢haco2acmpo0yodenockonus, KOLOHOCKONUS, eHOOCKONCKA PEmpopaond XOIaH2UO-
nankpeamozpaghusi

Invasive tests:

oesophagogastroscopy, colonoscopy, endoscopic retrograde cholangiopancreatography

OTXB"bp.T[SlHe HA IPYIrd Mo-4€CTH JHATHO3H U KIMHUYHA CYCIIeKI M 32 CHHIAPOM Ha ,H"bl-lﬁa])

Excluding more common disease causes and suspecting Dunbar syndrome

I[llal"HO('Tll‘l HH METOAH

Diagnostic methods

NuBasuBHN
HennBa3uBHu Be
Non-invasive Invasive
Jonaep-exorpagus KonBennnonaina
anruorpadus
Doppler sonography
Conventional angiography
KT anruorpadus
CT-angiography IlepkyTanHa neanayna

raHraImeBa 0J10Kaaa

MP anrunorpacdus Percutaneous celiac ganglion
MRI-angiography blockage

CromamHa TOHOMETPUSHA

Gastric tonometry

®ur. 5. [luarnoctuden aaroputsM / Fig. 5. Diagnostic algorithm
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Y XpOHHUYEH YJIEPOXEMOpPAruiyeH KOJUT, KaKTO U
3a CHH/IpOM Ha pa3/ipa3HeHoTo Jie6Gesio yepBo. B
CbOOpaKeHHe BJIM3AT U peJvlia ChbJOBH 3a60Jis-
BaHMS - CTEHO3a HAa peHa/IHa apTepusi, XPOHUY-
Ha Me3eHTepHa/IHA MCXEMHs], OpTHA aHEBPHU3Ma,
NPUYMHSIBAIIA KOMIIPECHsI HA OKOJIHU CTPYKTYPH,
apTepyuoOBeHO3Ha Masipopmariusa. XpoHUYHATa Me-
3eHTepHaHA UCXeMUS, KaTO pe3y/ITaT OT reHepa-
JIM3VMpaHa aTepoCcK/epo3a, MoXe Jia MMa I0/00-
HU KJIUMHWUYHU TposiBU. HasnyueTo Ha 1myM npu
ayCcKyJ/ITal[MsI Ha KOpeMa MOXKe /Ia HAco4H JieKaps
B TIOCOKA CTEHO3a Ha peHa/Ha apTepHus WM ap-
TepHoBeHo3Ha Masipopmalus [3]. Hakou oT Tesu
ChCTOSIHUSI MOTAT, pa3dupa ce, 1a ChIeCTBYBaT U
eHOBpeMeHHO. Heo6xo1uMo e U3BBbPIIBAHETO HA
cienPpUUHU U3C/Ie/IBaHUs, U3KJ/IIOYBAIIUA CIIOMe-
HaTHUTe 3a00J/IIBaHUs, TPU CbMHEHHUeE 3a TAAX. KakTo
Beye Gellle CIOMEHATO, CHHPOMBT Ha JI'bH6Ap e /10
roJifiMa CTeleH JIMarHo3a Ha U3KJIIOYBAHETO WJIU
CJIy4aifHa Haxo/[Ka OT ApyTH u3caeaBaHus. [lopagu
npeay6e/IeHOCT Ha JieKapsi OTHOCHO XapaKTepa Ha
OIJIAKBAaHMSATA Ha MallMeHTa U ONpeJie/IsiHe Ha Ch-
IIATE KATO MCUXOCOMAaTHYHM, UarHosara 6u Mo-
rJ1a 1a 6'b/le MPOMyCcHATA.

JIEUEHHUE

JleyeHHeTO ce CbCTOU B IpEMaxBaHe HA KOM-
npecusTa 0 XUPypPTUYeH II'bT — OTBOPEHA XUPYP-
rUs WM MUMHUMaJ/IHO MUHBa3UBHA TeXHUKa — JlalNa-
POCKOIICKa UJIK POOOTHU3UPAHA XUPYPTHUSl.

[Ipenn HaB/AM3aHETO Ha JamapoCKoIcKaTa
XUPYpPTHsl, OTBOpPEHATa OllepaTMBHA TEXHUKaA €
OINIKCBaHa OT HAKOJIKO aBTOpPH. B cpesara Ha XX
Bek Harjola u Dunbar et al. u3BbpiBaT cpeuH-
Ha JIaMapoOTOMUS C JeKOMIPecUusi Uin OT/AeJsiHe
Ha MeJIMaHHUSA apKyaTeH JIMTaMeHT U acoluupa-
HUSA LesradeH 1ekcyc [2]. YacT oT u3BecTHUTe
MEeTO/M Ha OTBOpPEHATa XUPyprusl BKJIKOYBAT Jie-
KOMIIpecUsl Ha JIMTaMeHTa, JleKOMIIpPecUsi U Io-
CTelleHHa AWJaTallMs Ha apTepusaTa 4pes Liesu-
ayHa M CIJIeHaJIHa apTepuOoTOMHUS, leKOMIIpecus
C PEKOHCTPYKLMSA U Oalmac Ha CTEHOTUYHUTE
cerMeHTH. [Ipe3 rogMHUTE ca ONKUCAHU CEPUU OT
KJWHUYHU Cay4dau [2] c mocseABallo npociaens-
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matory bowel diseases - Crohn’s disease and
chronic ulcerative colitis, as well as the irritable
bowel syndrome. A lot of vascular diseases are
coming into consideration, such as renal artery
stenosis, chronic mesenterial ischaemia, aortic
aneurysm, causing compression of surrounding
structures, arteriovenous malformation. Chron-
ic mesenterial ischaemia as a result of general-
ized atherosclerosis can have a similar clinical
manifestation. The presence of a vascular bruit
on auscultation of the abdomen can direct the
physician’s thinking towards renal artery ste-
nosis or arteriovenous malformation [3]. Some
of these conditions can, of course, exist simul-
taneously. Performing special tests is needed
in order to exclude the forementioned diseases
when they are suspected. As already mentioned,
Dunbar syndrome is, to a great extent, a diag-
nosis of exclusion or an accidental finding from
other studies. Due to physician bias regarding
the character of the patients’ complaints and
defining them as psychosomatic the diagnosis
can be missed.

TREATMENT

The treatment consists of removing the com-
pression via surgery - open or minimal invasive
technique - laparoscopic or robot-assisted sur-
gery.

Before the laparoscopic surgery became
widely used, the open technique was described
by several authors. In the middle of the last cen-
tury Harjola and Dunbar et al. conducted a mid-
line laparotomy with decompression or division
of the median arcuate ligament and the associ-
ated celiac plexus [2]. Part of the known meth-
ods of the open surgery include decompression
of the ligament, decompression and gradual
dilatation of the artery via celiac of splenic ar-
teriotomy, decompression with reconstruction
and bypass of the stenotic segments. Through-
out the years various case series have been
described [2], with a follow-up of the patients,



BaHe Ha MalMeHTHUTe, OT KOUTO e J0Ka3aHo, 4ye
oyt 30% OT THX 1lle NPOAb/LKAT Aa UMAT CUMII-
TOMH BBIPEKU MPOBEJAEHOTO XUPYPIUIHO Jieue-
Hue. HeobxouMa e npejonepaTHBHA OlleHKa Ha
pucka. OCHOBHUTE YyCJIOXKHEHHUsI OT OTBOPEHHUs
NO/AXO0/, BKJIIOYBAT TPOMOO3UpaHe Ha MOCTaBeH
6ainac-rpadt (2%), MO3'BYHOCHLOBU UHLHU/IEH-
Tu (1,4%), TEPB (1%), nankpeatut (1%), xemMo-
Topakc (0,3%), undapkT Ha cieskara (0,3%) [2].

B nuTtepaTtypeH 0630p Ha Jimenez et al.,, pas-
paboTeH B'b3 OCHOBA Ha aHIJIOe3UYHATa JUTepa-
Typa N0 TeMaTa 3a nepuoza ot 1963 r. go 2012
r., ca pasmiegany 20 npoydBaHus, 13 oT KOUTO
BBPXY OTBOPEHUS U 7 BBPXy JIaapPOCKOMCKHUS
noaxoz. [lpubsnsutesnHo 25% oT manMeHTUTE B
rpynaTta ¢ OTBOpeHa XUPYyprus ca NOAJ0XKEHU U
Ha apTepuasiHa peKOHCTpyKuus. OT Te3H B Jiana-
pocKonckara rpymna 9% ca oAJI0KeHHu Ha LieJId-
ayHa apTepuasiHa aHTUOMJIACTUKA U CTEHTHUPaHe
c/lefi JIaMapOCKONCKO OT/e/isiHE Ha JINTaMeHTa.
[Ipu 9,1% oT ciydyauTe B rpynara C JanapocKoI-
CKa XUPYprus ce e HaJIoXKUJI0 IpeMUHaBaHe KbM
OTBOpeHa omepauusa. MHTpaonepaTUBHUTE YcC-
JioxkHeHUs (decToTa noz 4%) BKJIIOUBAT OCHOBHO
BUCIIEPAJIHO KbPBEHE, MHEBMOTOPAKC, KbpPBEHE
OT aopTaTa, pasKkbcBaHe Ha a. phrenica. [Jloky-
MEHTHUPAHO e He3ab6aBHO 06JIeKYeHHe Ha OIJIaK-
BaHUATa py 85% OT nmayueHTUTe 0OLIO 3a JBe-
Te TPyMNu, KAKTO U Bb3BPbIIlaHE HA CUMIITOMUTE
npu 6,8% OT maLiMeHTUTE C OTBOPEHA XUPyprusd
u 5,7% ot gpyrara rpyna [11]. HannyHuTe oKa-
3aTeJsICTBa IOCOYBAT, Ye BEPOSITHO U JiBaTa MoJ-
X0/la MOraT Jla OCUTYPAT 3HAaYMTeJHa peAyKLUs
Ha OIlJIaKBaHUSATA IMpPHU NOBEYeTO MallueHTH C
MALS. M3BecTHO €, 4e OCHOBHM NIpeJUMCTBa Ha
JIanapoCKoIcKaTa XUPyprus BKJ/OYBAT IMO-Kpa-
T'bK IPECTON B 60JIHULA, TOL06PEH KOHTPOJI HaJL
60J/1KaTa, MaJIKd pa3pe3u U U36sirBaHe Ha MOCTO-
nepaTUBHUTE YCI0XKHEeHUs Ha paHuTe. Hexocra-
T'BIIUTE BKJIIOUBAT HEM'bJHO OCBOOOX/aBaHe Ha
apTepusTa, KAKTO U MOTEHI[HAJIeH PHUCK OT TPaB-
Ma Ha aopraTta. [Ipe3 2023 r. Alnahhal et al. ny6-
JIUKYBaT CTaTHs, B KOSITO NMPEJCTaBAT aHaJ/U3,
Y3BbpIIBaH B nepuojga 2008-2018 r., Bbpxy ciay-
4au Ha 630 nayueHTu c MALS, ieKyBaHu nocpej-
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and it is proven that nearly 30% of the patients
will eventually continue to have symptoms re-
gardless of the surgery they have undergone. A
preoperative risk assessment is needed. Main
complications of the open surgical procedure
are bypass graft thrombosis (2%), cerebrovas-
cular incidents (1,4%), GERD (1%), pancreatitis
(1%), haemothorax (0,3%), splenic infarction
(0,3%) [2].

In a literature review of Jimenez et al., based
on the English literature on the topic in the peri-
od from 1963 to 2012, 20 studies are looked into,
12 of which focused on the open approach and
7 - on the laparoscopic. Approximately 25% of
the patients in the group with open surgery have
also undergone arterial reconstruction. 9% of
those in the laparoscopic group also had a celiac
arterial angioplasty and stenting after the lapa-
roscopic division of the ligament. In 9,1% of the
cases in the laparoscopic group a conversion to
open surgery was required. Intraoperative com-
plications (with a prevalence of less than 4%) in-
cluded mainly visceral bleeding, pneumothorax,
aortic bleeding, rupture of the phrenic artery. An
immediate symptom relief in 85% of the patients
in the two groups was reported, together with
6,8% recurrence of the symptoms in the patients
with open surgery and 5,7% in the other group
[11]. The evidence we have indicates that pos-
sibly both approaches can ensure significant re-
duction in the complaints of most of the patients
with MALS. It is known that the main benefits
of the laparoscopic surgery are shorter hospital
stay, better pain control, smaller incisions and
avoidance of the postoperative wound complica-
tions. The disadvantages include partial release
of the artery as well as potential risk of aortic
trauma. In 2023 Alnahhal et al. publish an article
in which they present an analysis of cases of 630
patients with MALS in the period of 2008-2018
treated by open (77,3% of the patients) or lapa-
roscopic surgery (22,7%). The conclusions show
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cTBOM oTBopeHa (77,3% OT mauMeHTUTe) WU
Jlanapockoncka xupyprus (22,7%). HU3Bojute
COYarT, ye JIaapoCKOICKAaTa XUPYpPTHs e CBbp3a-
Ha CbC 3HAYUTEJIHO [0-MaJIKO NepruonepaTUBHU
YCJIOKHEHMUS], I0-KPAThK MEPUOJ, HA XOCIUTAIU-
3al1ys U No-MaJiKo pasxoau [12].

PesysiTaTuTe OT JlamapocCKoIlCKaTa U pPo6OT-
acucTUpaHaTa XUpyprusi OUBAT CpaBHSBAaHU B
peTpocneKTUBHO Npoy4yBaHe Ha Do et al, ny6su-
KyBaHO npe3 2013 r, B KOeTO ce ChIIOCTaBA Jieye-
HUETO B €/JHO JiedeOHO 3aBeJieHNe Ha JBaHaJeCceT
JIANIAPOCKOICKK ONEPUPAHU HNALMEHTU U YEeTUPU-
Ma, OllepHUpaHU Ype3 pobOT-aCHCTHpaHA TEXHUKA.
EavHcTBeHaTa CUrHUQUKAHTHA pas/idKa MeEXAy
JiBaTa OJX0/a € TI0-KPaTKOTO BpeMe B OllepaljMOH-
Ha 3a JlaapoCKOIcKus noaxoA. He e nemMoHcTpu-
paHO 3HAYMMO NpPeAMMCTBO Ha Po6GOTU3MpaHaTa
xupyprus [13]. [Ilpes 2022 r. Magnus et al. ny6su-
KyBaT OPHUTMHAJIHO MPOY4YBaHe, B KOETO OL[eHSBAT
pe3y/aTaTuTe OT pO6OT-aCUCTUPAHATa XUPYPrus 3a
obJiekyaBaHe Ha cuMmnToMmuTe npu MALS. [IpoyyBa-
HETO e e/JHOLIEHTPOBO, PETPOCIEKTUBHO, OLeHSBAT
ce NOCTOINePaTUBHOTO 06JiIeKYeHre Ha CUMIITOMMU-
Te U Ka4YeCTBOTO Ha >KUBOTA, KAKTO U Ce CPaBHSBA
PSV Ha truncus coeliacus npeau u cief onepariusi-
Ta. OT npoBesieHU 9 MHTepBeHIMY, IpY 8 MalyeH-
TH ce HabJ1l0/jaBa MOCTONePaTUBHO MOJ06peHHe Ha
KaueCTBOTO Ha >KMBOTAa U PeAyKIUs Ha OIlJIaKBa-
HUSITA, OTIKCBA ce U HaMaJsieHue Ha PSV [14].

C 1es1 KOHTPOJ HA GOJIKOBUSI CUHAPOM OT/AEIs-
HETO Ha JIMTAMeHTa YeCTO ce KOMOUHUPA C HEBPOJIU-
3a Ha Le/IMayHus 1JieKcyc. B usbpanu ciyyau MmoraT
Jla 6bJaT W3BBPILEHU JOMbJIHUTESHU MPOLEeAYyPU
KaTo: LieJiayeH apTepuasieH 6ainac (aopTo-Lesu-
ayeH WM aopTO-XemaTasieH), TPAHCIO3ULMs Ha a.
mesenterica superior, TpaHco3uLKsA Ha a. splenica,
6aJIOHHA AaHTHUOIJIACTUKA ChC WU 6e3 CTEHTHPAHE,
napacnyHaJ/IHa raHriveBa 6Jiokaza [3].

Hacrosiiara TeHieHIIMs BK/II0YBa JIalapoCKOIl-
CKO OCBOOOKJ]aBaHe Ha JINTAMEHTa B KOMOWHAIUSA
C IpOBEX/JaHe Ha UHTpaoNepaTUBEH AYILJIEKC J01-
Jsiep. [Ipy mauveHTH, IPU KOUTO Ce YCTAHOBAT JaH-
HU OT 06pa3HUTe U3CJe/IBaHUsA 3a IEPCUCTUPAlLL a6-
HOpPMeH KP'bBOTOK I1OCTOIIEPATUBHO, Ce MPUCT'bIIBA
K'bM aHTHOIJIACTUKA U CTEHTHpaHe. AKO U Ha TO3U
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that laparoscopic surgery is related to signifi-
cantly less perioperative complications, shorter
hospital stay and less expenses [12].

A retrospective study by Do et al., published
in 2013, compares the results of the laparoscop-
ic surgery with those of robot-assisted surgery by
depicting the treatments of twelve patients hav-
ing undergone laparoscopy and four operated via
robot-assisted technique in one hospital. The only
significant difference between the approaches has
been the time spent in the OR for the laparoscopic
surgery. There has notbeen demonstrated a signif-
icant benefit for the robot-assisted technique [13].
In 2022 Magnus et al. publish an original study in
which the evaluate the results of the robot-assist-
ed surgery for symptom relief in MALS. The study
is single-centred and retrospective. The postoper-
ative symptom relief and quality of life are being
evaluated, and a comparison is made between the
PSV of the celiac trunk before and after the sur-
gery. In of 8 of 9 patients having undergone the in-
tervention there are a postoperative improvement
of quality of life, symptom reduction and lowering
of PSV [14].

With the purpose of controlling the pain syn-
drome, the division of the ligament is often com-
bined with neurolysis of the celiac plexus. In some
cases, additional procedures can be performed
such as a celiac artery bypass (aorto-celiac or
aorto-hepatic), transposition of the superior mes-
enteric artery, transposition of the splenic artery,
balloon angioplasty with or without stenting,
paraspinal ganglion blockade [3].

The ongoing trend is to perform laparo-
scopic division of the ligament in combination
of conducting an intraoperative duplex dop-
pler ultrasound. In cases where there is data
for persisting abnormal blood flow postoper-
atively angioplasty with stenting is performed.
When there is no symptomatic relief after that,
vascular reconstruction should be the next



eTaln He ce OCTUTHEe CUMIITOMaTHUYHO 00JIeKYeHHE,
C/lefiBa Jia Ce IPUJIOXKHU ChJI0BA PEKOHCTPYKIUS [1,
3]. KakTo Gerie crioMeHaTO MO-TOpe, MPU YacT OT
nalnyeHTHUTe ce Pa3BUBa KoJlaTepaiHa MPeXa, KaK-
TO U aHEBPU3MAJIHU Pa3LIMpPeHUs B CIVIAHXHUKYCA,
NIOpPa/iv KOETO Ce HaJlara CTeHTUPaHe, Hali-4ecTo Ha
NaHKpeaToAyo/IeHATHUTE Ch/0Be U 33/IHATa IMaH-
KpeaTH4YHa apTepHs.

B e/HOLIEHTPOBO, PETPOCIEKTUBHO MPOYyUYBa-
He Schneider et al. pasriiexxgaT ¥ Bb3MOXKHOCTTA
3a XMOPUHO JIaNapOCKOIICKO U €HA0BACKYIapHO
JleyeHHe (CTeHTUPaHe) [10 BpeMe Ha e/lHa NpoLe-
nypa [15]. Bkatouenu ca 13 marjveHTH, pa3/ieJieHH
Ha JIBe IPYIH — ONlepUPaHU M0 CIENIHOCT Mopaau
pynTypa Ha aHeBpU3Ma Ha racTpPOAYOJeHasHa
apTepus U eJIeKTUBHO ONEpUPAHU MOPaAu CUHJ-
poM Ha /[I'bHOap. XUOPUAHUAT MOJXOJ Ce OKa3Ba
Bb3MOXKeH U 6e3omaceH. Bbnpeku mankus 6poi
NanyeHTH U paboTaTa caMo B eIUH IIEHTHpP pe-
3yJITaTUTE BOAAT K'bM JAUCKYCHUSI OTHOCHO MPHUJIO-
»KUMOCTTA Ha MOJX0/a.

CbliecTByBaT [JaHHM, 4Ye NPUJIOKEHHUETO
€/IMHCTBEHO Ha €H/I0BACKyJapHO JieueHHe He e
onTuMaJseH noaxoa. [lopagy aHrynanusita ¥ KOM-
npecusTa Ha apTepusTa NepKyTaHHAaTa TpaH-
cayMeHHa aHruoriactuka (I1TA) npu nanueHTH
¢ MALS moxe ga ce acouuupa CbC CYylBaHe Ha
CTeHTa U MUrpanusaTa My. [lopagu ToBa npoBex-
naHeTo caMo Ha [ITA He e ycneuiHo 6e3 oTcTpa-
HABaHe Ha BbHIIHATa KOMIpecHUs OT MeJUaHHHUA
apKyaTeH JIMTaMeHT [2].

OBCBXXJAHE

KoMmnpecusiTa Ha TPYHKYC LieJIMaKyC OT Me-
JUAaHHUS apKyaTeH JIMTaMeHT Ha Jguadparmara
MOXKe Jila e Hall'bJIHO aCMMITOMHA WJIH Ja Cb3-
JlaBa JudepeHIIMaTHOJUATHOCTUYHU 3aTpy/He-
HUS TpeABU, HecnelMUYIHATA CUMIITOMATHKA
- XpOHHYHa, MOBTapslla ce abJoMHHaJHA 60J-
Ka, rajieHe, NOBpblllaHe, 3aryba Ha Tervo. 3acer-
HaTH ca NMpPeJUMHO MJaJHU XOpa, OCHOBHO >KEHH.
3a mocTaBsiHE Ha JUarHo3aTa KJKYO0BO MSCTO
3aeMa AyIlJIeKC Aomsep-exorpadusTa, a 3/aTeH
ctauaapt e KT anruorpadusita. OCHOBHOTO Jie-
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step [1, 3]. As mentioned before, some of the
patients develop collateral circulation, as well
as aneurysmal dilatations in the splanchnic ar-
teries, most often the pancreaticoduodenal ar-
cades and the dorsal pancreatic artery, which
need to be stented.

In a single-centred, retrospective study,
Schneider et al. look into the possibility of hybrid
laparoscopic and endovascular treatment (stent-
ing) during one procedure [15]. 13 patients were
included, divided into 2 groups - the first group
consisting of people who have been operated in
the case of emergency due a ruptured aneurysm
of the gastroduodenal artery and the second
group being electively operated due to Dunbar
syndrome. The hybrid approach appears to be fea-
sible and safe. Although the number of patients in-
cluded in the study was rather small and the study
was single-centred, the results lead to a discussion
about the applicability of the approach.

There are data that using only endovascular
treatment is not an optimal approach. Due to an-
gulation and compression of the artery, percuta-
neous translumenal angioplasty (PTA) in patients
with MALS could be associated with breaking of
the stent or stent migration. Because of that con-
ducting only a PTA is not successful without re-
moving the outside compression of the median

arcuate ligament [2].

DISCUSSION

Compression of the celiac trunk caused by
the median arcuate ligament of the diaphragm
could be fully asymptomatic or could cause
differential-diagnostic difficulties bearing in
mind the non-specific symptoms - chronic,
recurrent abdominal pain, nausea, vomiting,
weight loss. Mainly young people, presumably
women, are affected. A key tool in establishing
the diagnosis is the duplex doppler sonogra-
phy and the gold standard is the CT-angiog-
raphy. The main treatment of the syndrome is
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YeHHe Ha CUH/IpoMa Ha /I'bHOAp e XUPYPrudHoTO,
KaTo BCe MOBeYe Ce U3THKBAT NpeJUMCTBaTa Ha
JIAAPOCKONICKUTE W POBOT-aCUCTUPAHUTE TeEX-
HUKHU. [ToHsAKOra c 1es 06eK4eHre Ha GoJKkaTa
Ce Hajlara M3BbpUIBAHe Ha raHIVIMEBa 0JIOKaZa.
B sinTepaTypara ce cpeuiaT u peAulia cJaydad Ha

surgical, and the benefits of the laparoscopic
and robot-assisted techniques are recently be-
ing pointed out more and more. Sometimes in
order to achieve pain relief a ganglion blockage
is conducted. Several cases of the syndrome in
childhood are described, and the same thera-

CMHApOMA B A€TCKA BB3PACT, KATO CE€ MOCOYBAT  naytic principles are depicted. One question
CBIIUTE TepaneBTUYHU MoAxoAU. Bce oue ocra-

still remains open - is it necessary to treat as-
Ba OTBOPEH BBIIPOCHT Ja/IM € He06X0AUMO Jeye-

ymptomatic patients in whom the diagnosis is

HUe NpH 6e3CMMITOMHH MallMeHTH, IPU KOUTO . .
b ) 1P made based on an accidental finding from an

JlMarHo3aTa e MocTaBeHa MpH cyv4aliHa HaxoAKa
OoT 06pasHo u3cjeaBaHe. B chobGpakeHHe BJyM3a
Beue ClIOMeHaTaTa BepOsITHOCT 3a 06pa3yBaHe Ha
aHeBpPH3MU Ha apTEPUHUTE OT KoJlaTepasiHaTa Ch-
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imaging study. The forementioned possibility
of collateral arteries aneurysm formation even
in asymptomatic patients, as well as the prob-

Jl0Ba Mpeska J0pU IPH 6e3CHMITOMHH JIMIA 1 TT0- ability of rupture, should be considered when
TeHLMAaIHATa Bb3MOXKHOCT 3a pylTypa. Boipexn deciding on the treatment. Apart from that, the

TOBa JIeYeHHETO W3KMCKBA WHAMBHAyanu3upan treatmentrequires an individualized approach

IIOJXO[, IIPY BCEKU OTAeJIeH Cnyqaf/'l’ KaKTO U Jie- in every separate case and a detailed risk-ben-

TalJIHA OLleHKA Ha 110J13aTa U pUCKa. efit evaluation.
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MNEPCUCTUPALL ®OPAMEH OBAJIE U MEXKAYNIPEACHPAEH JEDPEKT - MAJTKUTE
BPOJIEHU CHPEYHU MAJI®OPMALIUM C TOJAEMHU CbPAEYHO-Cb/I0BU
MOCJIE/CTBUA

B. Jlumumpog’, T. CmameHnoasd’, Ila. llenueé?, I1. AHzenoea-Xpucmoea?, . Cumoea®?3, T. Bekog'?*?

IMBAJ ,,Copye u Mo3ok" - [l1eseH
2Bw2apcku kKapouo102u4eH uHcmumym
*MeduyuHcku yHugepcumem - [lnegeH

Pe3wome. [IpoMeHsANM )KUBOTA AUATCHO3H, XBBPJIALM CBETJIHMHA BBPXY CKPUTH 3APABOCIOBHU
CBCTOSTHHUS, KOUTO YeCTO OCTaBaT He3abessI3aHu ca MEePCUCTUpPAIMs OBajJeH OTBOP (persistent
foramen ovale - PFO) u gedekTu Ha MmexxaynpeacbpaHaTa nperpaza (atrial septal defect - ASD).
[lepcucTupaliusaT oBajsieH OTBOP M AedeKTUTe Ha MeX/AyNpeAchbpAHATA NMperpajia ca BpoAeH!
ChbpAeYHU MandopMal U, XapaKTepU3Upaliy ce C abHOPMHA KOMyHUKALUsI MEXK/1y PeJChbpAus-
Ta Ha cbpueTo. PFO e dpusnosorndyna MexxaynpeacbpAaHa KOMyHUKAIHMs, KOSITO € Heo6xoiuMa 3a
deTanHOTO KpBBOOOpaIeHHE. OTBOPBT BCE Ole NPUCHCTBA IPU HOBOPOAEHOTO, HO C TEYEHHE Ha
BpeMeTo JBaTa pbba — septum primum u septum secundum, ce cJienBaT, Cb3ZABalKH Nperpazja
MeX/y JIABOTO U JCHOTO npeacbpare. PFO Bb3HMKBA, KOraTo OBaJIHUSI OTBOP HeE YCIsBA Jja ce
3aTBOPHU CJIeJ| PAXK/JAHETO, KOETO NOTEHIIMATHO I03BOJIsIBA UI'bHTHPAHE HA KP'bB OT AsICHOTO KbM
JIABOTO npeachbpare. ToBa ChCTOSTHUE MOXKE /1a € aCHMIITOMHO IPY MHOTO UH/JMBU/IY, HO € CBBP-
3aHO C NapaJioKcaJHa eMb0JIMs, TpaH3UTOpHA ucxeMu4Ha aTaka (THA), uHcyIT U Apyru cbpaed-
HO-CBA0BU cbOuTHs. O6paTHO, ASD ce oTHacs 3a pa3HOOOpa3Ha rpymna ot AedeKTH, IPU KOUTO
MMa NepCUCTUPAL] OTBOP B MEXAYIpPELChbp/HATA MPerpasia, KOeTo BOAHW /10 3HAYUTETHU XEMO-
JUHAMUYHU IPOMEHH MOPa/iu II'bHTUPAHE HAa KP'bBTA OT JIIBO Ha/siCHO. CHMIITOMUTE MOraT Jia
BKJIIOYBAT HEMTOHOCUMOCT K'bM YIIPAXKHEHHS, YMOpa U MPEAChPJAHU apUTMHUHU C Pa3/IMYHA TEKECT
B 3aBHCHMOCT OT pa3Mepa U BHZA Ha JiepekTa. /luarHosata 0GMKHOBEHO BKJ/IIOYBA €XOKapPAHO-
rpadusi, KOMIIOTbPHA TOMOTrpadus U SAPEHO-MarHUTEH pe30oHaHC. CTpaTerurre 3a NOBEJlEHHE
BapupaT OT KOHCEPBATUBHO HAOJIIO/IEHUE U JieYeHHe [0 UHTEPBEHLIMOHAIHN NPOLeAyPH Ype3
KaTeTbp-0a3uMpaHa TEXHHUKA HJIM XUPYPrudHa Kopeknus. [IpescTaBsame cepysi OT KIMHUYHHU CITy-
Yyau OT NpOBeieHa CKPUHUHTOBA porpama 3a HasimyeH PFO u ASD npu naniueHTH ¢ KpUNTOreHeH
nHcyaT, TUA v apyru eM60TMYHY UHIUIEHTH.

Kiio4oBH JyMu: BpoJeHU ChpAedyHU MasidpopMaluy/nepCcUcTUpall, OBaJeH 0TBOD, AepEKTH Ha
MeXAyNpeAchbpAHATA IPerpaza; eEMO0JUYHN UHIUAEHTH

PERSISTENT FORAMEN OVALE AND ATRIAL SEPTAL DEFECT - SMALL
CONGENITAL HEART MALFORMATIONS WITH SIGNIFICANT CARDIOVASCULAR
CONSEQUENCES

V. Dimitrov’, T. Stamenova’, PL. Penchev’, P. Angelova-Hristova’, I. Simova’#?, T. Vekov'?*?

!Hospital ,Heart and Brain“ - Pleven
2Bulgarian Cardiology Institute
3Medical University - Pleven

Abstract. Persistent foramen ovale (PFO) and atrial septal defects (ASD) are life-changing diagnoses
that shed light on hidden health conditions that often go unnoticed. Persistent patent foramen
ovale and atrial septal defects are congenital cardiac malformations characterized by abnormal
communication between the atria of the heart. PFO is a physiological interatrial communication
that is necessary for foetal circulation. The opening is still present in the newborn, but over time
the two edges, the septum primum and septum secundum, fuse, creating a barrier between the left
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and right atria. A PFO occurs when the oval opening fails to close after birth, potentially allowing
shunting of blood from the right to the left atrium. This condition can be asymptomatic in many
individuals but is associated with paradoxical embolism, transient ischemic attack (TIA), stroke,
and other cardiovascular events. Conversely, ASD refers to a diverse group of defects in which there
is a persistent opening in the interatrial septum, resulting in significant hemodynamic changes due
to left-to-right shunting of blood. Symptoms may include exercise intolerance, fatigue and atrial
arrhythmias of varying severity depending on the size and type of defect. Diagnosis usually includes
echocardiography, computed tomography and nuclear magnetic resonance imaging. Management
strategies range from conservative monitoring and treatment to interventional procedures via
catheter-based technique or surgical correction. We present a clinical case series from a screening
program conducted for available PFO and ASD in patients with cryptogenic stroke, TIA and other
embolic events.

Key words: congenital heart malformations/persistent foramen ovale, atrial septal defects;

embolic events

BBBEJIEHUE

[lepcuctupamusaT opaseH orsop (PFO) e ma-
JI'bK, 0/I06€H Ha KJarna OTBOP MeXAy JsiCHOTO U
JIIBOTO NMpeAChp/de Ha ChPLETO, KOUTO OcTaBa
OoTBOpeH ciief paxaaHeTo (dur. 1.). Tolt e yecto
CpelllaHo sIBJIeHHWe U MPUCHCTBA NMPU OKOJIO 25-
30% ot BB3pacTHUTe. He ce cynTa 3a UCTUHCKHU
JledeKT, Thi KaTO He e HaJulle CTPYKTYpeH Je-
GUIMT Ha ThKAHTA Ha MeX/Aynpe/iCbpAHATA pe-
rpajJia, a Mmo-CKopo MOTEHIMAJHO MPOCTPAHCTBO
3a pasjie/isiHe MeX/y CeNTyM MPUMYM U CENTYM
CEKYH/yM, pa3NoJI0KeHO B MpeJHATa FOpHA 4acT
Ha npeAcbpAHaTa nperpaja [1].

PFO ocTaBa ¢yHKIIMOHATHO 3aTBOPEH, I0KATO
JIIBOTO MPEICHPAHO HaJISITaHE € 0-BUCOKO OT AsIC-
HOTO npeAcbpAHO HassraHe. Yecto PFO e acumn-
TOMEH, HO MOe Jla JJoNPUHEeCe 3a napajoKcaeH
MHCYJIT, TPAaH3UTOpPHAa HcxeMH4Ha aTaka (THUA)
Wy ipyra nepudepHa emb6osust. OT pyra cTpaHa,
aHeBpuU3MaTa Ha MeXJylnpeJcbp/HaTa Imperpaja
(atrial septal aneurysm - ASA) e cakysiapHa gedop-
Malusl Ha npeJicbp/iHaTa Mperpaja U e cBbp3aHa
C TOBHUILIEHA MOABW)XHOCT Ha centyma (¢ur. 2).
JeduHupa ce KaTO eKCKyp3usl HAa CENTalHATA Tb-
KaH (0OMKHOBEHO Ha MSICTOTO Ha OBa/IHATA SIMKa,
KOSITO € OCTaThbK OT 3aTBOPEH OBaJIeH 0TBOP) C MO-
Bede oT 10 mm OT paBHMHATa Ha NpeACbpAHaTa
nperpaja B JICHOTO WM B JIIBOTO NpeACHP/UE,
WJIM KOMOMHHPAHO MbJIHO OTKJIOHEHHE HA/sICHO

INTRODUCTION

The patent foramen ovale (PFO) is a small,
flap-like opening between the right and left atria
of the heart that remains open after birth (Fig.
1). It is common and present in about 25-30% of
adults. It is not considered to be a true defect as
there is no structural deficiency of the interatrial
septal tissue, but rather a potential space separa-
tion between the septum primum and septum se-
cundum located in the anterosuperior part of the
atrial septum [1].

The PFO remains functionally closed as long as
the left atrial pressure is higher than the right atri-
al pressure. PFO is often asymptomatic but may
contribute to paradoxical stroke, transient isch-
emic attack (TIA) or other peripheral embolism.
On the other hand, atrial septal aneurysm (ASA)
is a saccular deformity of the atrial septum and is
associated with increased septal mobility (Fig. 2).
It is defined as excursion of septal tissue (usually
at the site of the fossa ovalis, which is the remnant
of a closed oval orifice) more than 10 mm from the
plane of the atrial septum into the right atrium or
left atrium, or a combined complete deviation to
the right and left by 15 mm. The prevalence of
ASA is 2-3% and is associated with the presence of
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Blood Flow

Patent Foramen
Ovale (PFO)

Septum Primum
Septum Secundum

Tricuspid Valve

Coronary Sinus Type 3RL Type 4LR

®ur. 1. [lepcuctupaiy oBasneH orBop (PFO) - o6ukHo- dur. 2. Knacupukanus Ha MexAynpeAchbpHaTa aHeBpU3Ma
BEHO ChILeCTBYBA Ha MpeJHATa TOpHA rPaHUIA B Ch- (o Alexander Olivares-Reyes MD et al. [2])

CeACTBO ¢ kopena na aoprata (ot Silvestry etal. [1]) Fig. 2. Classification of interatrial aneurysm (from Alexander

Fig. 1. The patent foramen ovale (PFO) usually exists at Olivares-Reyes MD et al. [2])
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the anterosuperior border adjacent to the aortic root
(from Silvestry et al. [1])

¥ HaJisABo ¢ 15 mm. Pa3npoctpaneHnueTo Ha ASA e
2-3% u ce cBbp3Ba c HasmnuueTo Ha PFO, kakTo u
¢ yBesim4eH pa3Mep Ha PFO u nosuieno pasnpoc-
TpaHeHHe HAa KPUIITOTeHEH UHCY/T U APyTy eM60-
JINYHU cbouTHA [1, 2].

[Ipn nauueHTH ¢ KpuntoreHeH UHcyaT, PFO e
3aMeceH B npuban3uTenHo 40-50% ot caydaure.
WmMaliku npejBUj, 4e KPUMNTOTeHHUSAT WHCYJT
npeactaBiasaBa 15-30% oOT BCUYKH HCXeMHUYHU
MHCY/ATH, ToBa npaBu PFO BaxeH dakTop npu
OlleHKaTa Ha WHCYJT NpU NO-MJAAW NalUeHTH
(< 60 rogunuu) 6€3 ACHU PUCKOBU PpaKTOPHU. Bpb3-
kata mexkay PFO u TUA e no-cia6o feduHupana,
HO ce U3uucaaBa, ye PFO moxe fa fonpuHece 3a
nono6eH Jisisl Ha KpuntoreHHUTe TUA, BeposiTHO
3a okoJ10 40-50% ot cayyaure [3, 4].

JebekTuTe Ha MeXyNpeAchpAHATa Nperpa-
Jla mpejcTaBasABaT NpubausutesHo 6-10% ot
BpOJleHUTe CbpAedHU Manpopmanuu. Te ca c yec-
ToTta 1 Ha 1500 xuBopozeHU Aena. JlebeKThT HA
npeacbp/iHaTa nperpajza (ASD) e cpen Hail-uec-
TO CpelllaHUTe al[MaHOTUYHU BPOJIeHU ChPAEYHHU
Masdpopmanuy, cpemainu ce npu 0,1% ot paxaa-
HusTa U npeacTtasasaBauy 30-40% oT KJIMHUYHO
3HAaYMMUTE UHTPaKapAUaJHU LI'bHTOBE NIPU B'b3-
pactHu. BugoBete ASD BkJtouBaT ostium prium,
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PFO, as well as increased PFO size and increased
prevalence of cryptogenic stroke and other em-
bolic events[1, 2].

In patients with cryptogenic stroke, PFO is im-
plicated in approximately 40-50% of cases. Given
that cryptogenic stroke accounts for 15-30% of
all ischemic strokes, this makes PFO an import-
ant factor in the evaluation of stroke in younger
patients (< 60 years) without clear risk factors.
The relationship between PFO and TIA is less well
defined, but it has been estimated that PFO may
contribute to a similar proportion of cryptogenic
TIAs, probably accounting for about 40-50% of
cases [3, 4].

Interatrial septal defects account for approx-
imately 6%-10% of congenital cardiac malfor-
mations. They have an incidence of 1 in 1500
live births. Atrial septal defect (ASD) is among
the most common acyanotic congenital heart
malformations, occurring in 0.1% of births and
accounting for 30-40% of clinically significant
intracardiac shunts in adults. Types of ASDs in-

clude ostium prium, ostium secundum, venous



ostium secundum, fie¢peKTH Ha BEHO3HUS CUHYC U
JNedeKT Ha KOpOHApHUS CUHYC. [ledeKThT ostium
secundum e Hal-4eCTHUAT U Ce Cpellla B CpeiHATA
4YacT Ha MexJynpeJcbpAHaTa nperpaja. Ostium
primum 3acsra JoJiHaTa 4acT Ha centyma. /Je-
$eKTBHT Ha BEHO3HUSA CUHYC e pAABbK Tun ASD u
HaW-4ecTo ce Cpellla B TOpHATA YacT Ha CENTyMa.
KopoHapHUAT CUHYC e 4acT OT BeHO3HaTa CUCTe-
Ma Ha cbpueto. [Ipu To3u pagbpk Tun ASD yact
OT CTeHaTa MeX/y KOPOHAapHHs CHHYC U JISIBO-
To npeAcbpaue jguncsa (¢ur 3.). JebekTruTe Ha
MexAynpeJcbpAHaTa nperpaja 4ecto BOJSAT [0
3HAuUUTeJIeH JIABO-ZleCeH LI'bHT, NPUYMHABANKU
00eMHO MMpeToBapBaHe B JECHUTE ChbPJEYHU KY-
xuHU. Te ca Mo-psAKO CpeliaHu OT MepPCUCTHpPa-
1S OBaJIeH OTBOP, HO C'hILIO MOTAT Jia MPUYUHSAT
napasiokcajiHa eM60J1us, BoJella 10 UHCYIT WU
THA. MocneactBusaTa ot ASD ca 2-3% OT BCUYKH
HCXeMUYHU UHCYATH [1, 5].

METOAM HA U3CJIEABAHE

KoHBeHLIMOHa/IHATa ByU3MepHa, TPUU3MeEpPHa
U jomiepoBa TpaHcTopakaiHa (TTE) u TpaHceso-
dareanna exokapauorpadus (TEE) ca Heo6xoauMu
3a ONTHMMaJ/IHATA OlleHKAa W XapaKTepuUsUpaHe Ha
MexAynpeacbpaHara nperpaga. Posata Ha TTE u
TEE 1o BpeMe Ha oLieHKaTa € OT CbhILeCTBEHO 3Ha-
yenue. TTE npegoctaBs undopmanus 3a Buja Ha
JedbeKTa, HErOBOTO XeMOJAWHAMHYHO 3HAYEHHE U
BCHYKU CBbP3aHU aHOMasIuu. Moxe Jla ce U3M0J13-

Sinus Venosus SVC Type

Tricuspid Valve

IOslium Secundum

Ostium Primum
Sinus Venosus IVC Type

Unroofed
Coronary Sinus
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sinus defects, and coronary sinus defect. The os-
tium secundum defect is the most common and
occurs in the middle portion of the interatrial
septum. Ostium primum affects the lower part
of the septum. Venous sinus defect is a rare type
of ASD and most commonly occurs in the upper
part of the septum. The coronary sinus is part of
the venous system of the heart. In this rare type
of ASD, part of the wall between the coronary si-
nus and the left atrium is missing (Fig. 3). Defects
of the interatrial septum often result in a signifi-
cant left-to-right shunt, causing volume overload
in the right heart cavities. They are less common
than persistent patent foramen ovale but can also
cause paradoxical embolism leading to stroke or
TIA. The sequelae of ASD account for 2-3% of all
ischemic strokes [1, 5].

METHODS OF EVALUATION

Conventional two-dimensional, three-dimen-
sional, and Doppler transthoracic echocardiogra-
phy (TTE) and transesophageal echocardiogra-
phy (TEE) are necessary for optimal evaluation
and characterization of the interatrial septum.
The role of TTE and TEE during evaluation is
essential. TTE provides information about the
type of defect, its hemodynamic significance, and

@ur. 3. [loaBugoBe Ha AedeKTUTe Ha MeXAYNpes-
CbpZHATa Nperpaja, VieJJaHu OT JASCHOTO NpeAchp-
nue (ot Silvestry etal. [1])

Fig. 3. Subtypes of interatrial septal defects as viewed
from the right atrium (from Silvestry et al. [1])
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Ba 3a AuarHoctunypane Ha ASD u PFO, kakTo 1 3a
CKPUHUHI Ha MAal[MeHTH U HACOKU 3a MOoC/eBallu
JIOITbJIHUTE/IHUTE M3CJIe/|BaHUs U npoueaypu. He-
noctatbk Ha TTE e, ye Ma orpaHryeHa ClioCOGHOCT
3a OlLleHKa Ha JioJIHUS pb0 Ha MeXAyNpeAchpiHa-
Ta nperpaga. OcBeH TOBa, Thil KaTo mperpajiaTa e
CPaBHUTEJIHO Jlajied OT TPAHC/t0cepa, Ka4eCTBOTO
Ha U300PKEHHUETO YECTO € HEONITUMAJTHO MPH H-
Kou nanueHTH. OGMKHOBEHO Ce U3UCKBa MOAPOOHA
OLleHKa Ha aHAaTOMUSITA HAa MeXAyIpeAcbp/HaTa
nperpaza U OKOJIHUTE CTPYKTYpHU C MOMOLITa Ha
TEE. [Tosie3Ha e CbILO 3a HACOKHU 10 BpeMe Ha UH-
TepBeHI[MOHA/IHA Npolielypa 3a 3aTBapsiHe Ha /Jie-
dexTa, ako TakaBa e HeobxoaUMa [5].
ExokapguorpadusiTa e Hal-4ecTo H3M0JI3Ba-
HUSAT 00paseH MeTOJ, 3a OlLleHKa Ha CbpJeYyHUTe
CTPYKTYypU. Bblpeku ToBa npubsusurtenHo 20%
OT exoKapAHOrpadCcKuTe H3CJIe/[BaHUS MOXe Ja
ca HeonTUMaJHU. [IpenopbyBa ce U3BBPIIBAHE HA
KOHTpaCTHa exokapauorpadusi, HU3BeCTHA ChLIO
kaTo “bubble” Tect, kaTo crmoco6 3a OTKpHBaHe
Ha ASD/PFO, ako nMa cbMHeHUe, 0CO6EHO NpH Ma-
IUEHTH C HeobsicHUMa xunokcemusi, TUA, kpur-
TOTeHEeH UHCYJT WM CbMHEHUE 3a MapaJIoKcaHa
eM60Jis. PBpuHO PasGbpKBaHUAT PU3NOJIOTHYEH
pa3TBOp, Boiell /10 6'bP30 pa3TBapsiHe Ha Bb3/yll-
HU MexypyeTa, Ce M3I0JI3Ba OT JEeCeTUJIEeTHs 3a
noJlo6psiBaHe Ha YJITPa3BYKOBOTO OTpaKeHHE OT
JIECHUTE ChpJIeYHU KyXUHU. MexXypueTaTa, noJiyde-
HU OT PpU3MOJIOrMYEH Pa3TBOP, ca TBBbP/E [0JIeMU
C KpaTbK IMOJIY>KHBOT, 3a /Jla IPeMUHAT Mpe3 6eJio-
JIPOGHOTO KP'bBOOOpAIlleHHE, KOETO € CBOKMCTBO 3a
CeJIEKTUBHO OTKPUBaHE Ha LI'bHTHUPAHE OTASICHO.
HeonTumanHoTo M306pa3siBaHe Ha JIEBUTE CbpAey-
HU CTPYKTYPH CTUMYJIMpa pa3paboTBaHETO Ha ThbP-
TOBCKM areHTH 3a MOJ0OpsiBaHe Ha pe3y/NTaTHTe,
CrelaJHO POEKTUPAHU TaKa, Ye MexypueTara Jja
6'baT JOCTATBYHO MAJIKU (< 8 um), 3a ;a IpeMUHAT
npe3 KanuisipuTe B OesiuTe ApoboBe. YcuieHaTa C
MHUKpoMexypueTa exokapguorpadus (Microbubble
Enhanced Echocardiography - MEE) Beue e fgo6pe
YTBBPJEH MeTOZ, C KJIMHUYHA MIPaKTHKa oT Haj, 30
roguHu. TeCTbT BKJ/IOYBA WHXXEKTUPaHE Ha KOH-
TpacT ¢ MUKpoMexyp4yeTa. Haif-uecTo ce usmnosi3Ba
3aMecTUTes Ha I1a3MeH o6eM 4%. 3a nmpoBexia-
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any associated abnormalities. It can be used to
diagnose ASD and PFO, as well as for screening
patients and guide follow-up additional tests and
procedures. The disadvantage of TTE, is that it
has limited ability to assess the inferior edge of
the interatrial septum. In addition, because the
septum is relatively far from the transducer, im-
age quality is often suboptimal in some patients.
Detailed evaluation of the anatomy of the inter-
atrial septum and surrounding structures using
TEE is usually required. It is also useful for guid-
ance during an interventional procedure to close
the defect if one is required [5].
Echocardiography is the most commonly
used imaging modality to evaluate cardiac struc-
tures. However, approximately 20% of echocar-
diographic studies may be suboptimal. Contrast
echocardiography, also known as a “bubble
test”, is recommended as a means of detecting
ASD/PFO if suspected, especially in patients
with unexplained hypoxemia, TIA, cryptogen-
ic stroke, or suspected paradoxical embolism.
Hand-mixed saline, resulting in rapid dissolu-
tion of air bubbles, has been used for decades
to improve ultrasound reflection from right
heart cavities. The saline-derived bubbles are
too large with a short half-life to pass through
the pulmonary circulation, a property for selec-
tive detection of right shunting. The suboptimal
imaging of left heart structures has stimulated
the development of commercial agents to im-
prove outcomes, specifically designed to make
bubbles small enough (< 8 um) to pass through
capillaries in the lungs. Microbubble Enhanced
Echocardiography (MEE) is now a well-estab-
lished method with a clinical history of more
than 30 years. The test involves injection of mi-
crobubble contrast. The most commonly used
is plasma volume substitute is gelofusine 4%. A
mixture of 9 ml - gelofusine 4% infusion solu-
tion and 1 ml of air is used to perform the test,



HEeTO Ha TecTa ce U3IoJ3Ba cMec oT 9 ml 3aMecTu-
TeJl Ha IUIa3MeH 06eM 4% HHQY3UOHEH pa3TBOP
¥ 1 ml BB3yX, KOUTO Cce paz6bpkBaT 10 IbTH B 2
cipuHUOBKHU OT 10 ml, cBbp3aHU KbM TPUIIBTHHUK,
KaTo 1[eJITa e Zjobpe Jla ce 0OMEHU CMecTa 8530YX—
3amecmumes Ha NAA3MeH 06eM W Jia ce TIOCTUTHE
JI06pO paspex/iaHe, Taka 4e Jia ce o6pa3yBaT MU-
KPOCKONIMYHU MexypueTa. [losiyueHUAT pas3TBoOp
Ce MHXXEKTHUPA BbB BEHQ, I0KATO Ce U3BbPILBA €X0-
Kapauorpadus 3a OTKpHUBaHE Ha JSICHO-JISIB LII'bHT,
KoeTo e nokasaTesiHO 3a PFO. YecTo ce uspbpliBa
MaHbOBBP Ha BasicasiBa 3a BpeMeHHO NOBUILIABaHe
Ha HaJATaHEeTO B JICHOTO NpeAChbpAue, MOBUIIA-
BallKU YYBCTBUTEJHOCTTA Ha TECTa 32 OTKpUBaHe
Ha UIbHT. He Tps6Ba Jja ce BIDKJAT MexypyeTa B Jie-
BUTE CbPJIEYHU KYXUHU. AKO Ce MOSIBSAT MEeXypUeTa,
TOBA 03HAyaBa Ye TeCTHT € [0JIOKUTEJIEH U KaTero-
PHYHO NOKa3Ba HaJIMYMETO Ha KOMYHUKALUA MeX-
Jly IECHUTE U JIEBUTE ChbPAEUYHU KYXUHH [5, 6].
[loBeyeTo eKCHepTH CMSATAT, Ye MO-A0OPUAT
Ha4MH Jia ce npeneHu aaau PFO nMa BeposATHOCT
Jla IpeJu3BUKa UHCYJ/IT € Jla Ce U3BbPIIU TPAHCK-
paHua/IHO AoIiepoBo usciaeaBane (TCD), oTHOBO
Ha ¢oHa Ha mpoBexjaHe Ha “bubble” Tect. Upes
TPAaHCKPAaHUAJHOTO [OIJIEPOBO H3C/IeABaHE C
IIBETEH JOIJIEP Ce BU3yanu3upa a. cerebri media
npes Mpo3opeLa Ha TeMnopasHaTa KocT. C mysicoB
JloIlJlep mpe3 BU3yaJM3UpaHaTa apTepus ce pe-
TUCTPUPA KP'bBOTOKBT NPe3 Hes U M0 TO3U HAYUH
npY npoBexgaHeTo Ha “bubble” TecT, Moxke aa ce
OTKpHe Jla/ii MUKPOMeXypyeTaTa, HHXXeKTHPaHU
BBB BEHa, JIEUCTBUTESHO 3a00UKAIAT 6es10p006-
HOTO KpbBOOOpallleHUe U NpeJU3BUKBAT MUKPO-
eM6OJIMYHU CUTHA/IM B LepebpajHUTe apTepum.
PeructpupaHeTo Ha MUKPOEMOOJIUYHHU CHUTHAJIY,
T.Hap. HITS - high intensity transient signals - Buco-
KO MHTEH3MBHU IPEXOJHU CUTHAJIH, Tpe3 a. cerebri
media Bogu Jio 3akst0o4eHueTo, ye PFO yBesnnyaBa
pHCKa OT UHCYJT. 3a onpe/ie/isiHe Ha CTelleHTa Ha
OTKpHUBaHe Ha eMOOJIMYEeH CUTHAJI, KOSTO OTpass-
Ba 3HAYEHUETO Ha II'bHTA Ce W3M0J13Ba KIacupu-
kanusaTa Ha CneHcbp (Spencer Logarithmic Scale
- SLS). Ta ce paszens Ha 6 crenenu. Hyna 6pos
HITS o3nauaBa 6e3 wrbHT (cTeneH 0), 1 go 5 HITS
(crenen 1), 6 mo 15 HITS (crenen I1), 16 1o 50 HITS
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which is mixed 10 times in 2 syringes of 10 ml
connected to a three-pathway connector. The
aim in exchanging the air-gelofusine mixture
well is to achieve a good dilution so that micro-
scopic bubbles form. The prepared solution is
injected into a vein while echocardiography is
performed to detect a right-to-left shunt, which
is indicative of a PFO. Often, a Valsalva maneuver
is performed to temporarily increase right atrial
pressure, increasing the sensitivity of detection
test. No bubbles should be seen in the left heart
cavities. If bubbles appear, it means that the test
is positive and strongly indicates the presence
of communication between the right and left
heart cavities [5, 6].

Most experts believe that a better way
to assess whether a PFO is likely to cause a
stroke is to perform a transcranial Doppler
study (TCD), again while performing a bubble
test. The transcranial Doppler study with col-
or Doppler visualizes a. cerebri media through
the temporal bone acoustic window. With
pulse-wave Doppler through the visualized ar-
tery, the blood flow through it is recorded and
thus, when performing a bubble test, it can be
detected whether microbubbles injected into a
vein actually bypass the pulmonary circulation
and cause microembolic signals in the cerebral
arteries. The recording of microembolic sig-
nals, so-called HITS - high intensity transient
signals, through a. cerebri media led to the con-
clusion that PFO increases the risk of stroke.
The Spencer Logarithmic Scale (SLS) classifi-
cation is used to determine the degree of de-
tection of an embolic signal that reflects the
importance of the shunt. It is divided into six
grades. Zero HITS means no shunt (grade 0), 1
to 5 HITS (grade I), 6 to 15 HITS (grade 1I), 16
to 50 HITS (grade III), 51 to 150 HITS (grade
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(crenen III), 51 go 150 HITS (crenen IV), u Hazg
150 HITS (ctenen V). Cnopes knacudukanusita Ha
CneHcpp crened Il i noseve ca Hal-npezcKa-
3yeMHU 3a roJisiM JSICHO-JISAB II'bHT (ur. 4) [7].
Pazpa6oTeHa e CbIIO TOYKOBAaTa CUCTeMa
3a pUCK OT mnapajgokcajsHa emb6osus (Risk of
Paradoxal Embolism - RoPE score), ouensBaiia
IPUYHMHHO-CJIe/ICTBEHATa BP'b3Ka C UHCY/ITA, KaK-
TO U BEPOSITHOCTTA OT penuauB (¢dur. 5). Cb3aa-
JleHaTa TOYKOBa CKaJla BKJIO4YBa PaKTOPHU KaTo
MJIa/la Bb3PaCT, KOPTUKaIeH MHPAPKT U JIUIICA Ha
pUCcKOBU PaKTOpPHU 3a UHCYIIT, CBbp3aHHU C Bepo-

sTHocTTa PFO 712 6'b/1€e maTOTeHeH U NPUAPYKEH
OT IMOBHIIEH PUCK OT PELUJIUB CJie/ UHAEKCHUSA
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IV), and over 150 HITS (grade V). According to
Spencer’s classification, grade III or greater is
most predictive of a large right-to-left shunt
(Fig. 4) [7].

The Risk of Paradoxical Embolism (RoPE
score) scoring system was also developed to assess
the causality of stroke as well as the likelihood of
recurrence (Fig. 5). The established scoring scale
includes factors such as young age, cortical infarc-
tion, and absence of stroke risk factors associated
with the likelihood of a PFO being pathogenic and

accompanied by an increased risk of recurrence

\id HM-Q&MH l..u.m'

TCD = transcranial Doppler.

Scale Name Spencer?'
Grade | 1-5
Mild
Grade Il 615
CUT OFF
Grade Il 16-50
I; :';_{M,LWH,E.'J;#;.}!'
bkl Moderate dur. 4. Knacuukanuara Ha CreHCbp
Spencer Logarithmic Scale - SLS) (mogu-

Grade IV 51-150 Gp & ) (moa

¢unupano ot Tian ] et al. [7])

Fig. 4. Spencer Logarithmic Scale (SLS)
classification (modified from Tian ] etal. [7])

Risk of Paradoxical Embolism (RoPE) Score

History of hypertension Yes O

History of diabetes

No +1

Yes O

History of stroke or TIA

No +1 Yes O

Smoker

No +1

Yes O

Cortical infarct on imaging Yes +1

®ur. 5. RoPE ckana - 72% BepoATHOCT uH-  A9¢ 75

years

CYATBHT Aa ce Abku Ha PFO u 6% puck ot
2-roAulleH peuuauB Ha uHcyat/TUA

Fig. 5. RoPE scale - 72% probability of 7 points

stroke due to PFO and 6% risk of 2-year
recurrence of stroke/TIA

72% chance that stroke is due to PFO.

6% risk of 2 year recurrence of stroke/TIA
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nHCcyaT. PeayntaTsT oT ROPE ckanaTta e kao4bsT
KbM KOHKPETHU TepaneBTHUYHU pelleHHus, 3a
TOBA /aJI1 /1a Ce U3BbPLIY NepKyTaHHO 3aTBapH-
He Ha PFO, unu fa ce npuioKu KOHCepBAaTHUBHO
JledeHHe 3a BTOPUYHA NpPEBEHIMA C IepopasHa
aHTUKoOaryJalnMoHHa Tepanus [3, 4, 8-11].

B ponbiHenue, PFO-Associated Stroke Causal
Likelihood (PASCAL) knacudukaluoHHaTa CUCTe-
Ma cpyeTaBa pesystarta oT RoPE ckanara c xapak-
TepUCTUKHTe Ha HannvyeH PFO. Knacudukanuosn-
HaTa CUCTEMaA Ce CbCTOU Ce OT XapaKTEPUCTUKH,
KOUTO yBeJMYaBaT BepPOATHOCTTA Ha MeXaHHU-
3MUTe Ha MapajioKcajJleH UHCYIT JAa ce JbJhKaT
Ha PFO. TakuBa ca Hanpumep Bucokopucko PFO
¢ $U3MOJIOrMYHHU U CTPYKTYPHU XapaKTEPHUCTUKU
Ha ToJISIM UI'bHT WK ASA; XapaKTepUCTUKHU, KOU-
TO yBeJINYaBaT BEPOATHOCTTA OT MeXaHU3bM Ha
cKpuT UHCYAT 6e3 PFO, kaTo Hanpe/iHaIa Bb3pacT,
pUcKOBU GAKTOPHU 32 ChbP/I€YHO-CH/IOBU UHIH/JIEH-
TH KaTO KOJIMYECTBEH NOKa3aTeJs B pe3yJiTaTa Ha
RoPE). Bb3 ocHOBa Ha KOMOUHALUA OT Te3u dak-
Topu kiaacudukayusata PASCAL npunucsa Bepo-
ATHOCTTA 3a MPUYUHHO-CJIEACTBEHA Bpb3Ka Ha
€JIHO OT IMeTTe HHUBA — OKOHYATEJHO, MHOT'O Bepo-
ATHO, BEPOATHO, Bb3MOXXHO U MaJIKO BEPOSTHO.
Knacudukauusita nomobpsiBa KIMHUYHOTO B3e-
MaHe Ha pelleHHs], 0COOEHO 10 OTHOLIEHHE Ha 3a-
TBapsiHeTO Ha PFO npu nauueHTH ¢ KpUNITOTEHEH
uHcyat (dur. 6) [3, 4, 8-11].

Risk Grade Features
very high risk PFO + straddling thrombus
PFO + ASA or large shunt PFO
AND
high risk
PE or DVT preceding index
infarct
PFO + ASA
medium risk AND/OR
Large shunt PFO
low risk small shunt PFO without ASA
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after the index stroke. The RoPE score is the key
for specific therapeutic decisions about whether
to perform percutaneous closure of the PFO or to
implement conservative treatment for secondary
prevention with oral anticoagulation therapy [3,
4,8,9, 11].

In addition, the PFO-Associated Stroke
Causal Likelihood (PASCAL) classification sys-
tem combines the RoPE scale score with the
characteristics of an available PFO. The clas-
sification system consists of features that in-
crease the likelihood of the mechanisms of
paradoxical stroke being due to PFO. These are
for example: high-risk PFO with physiological
and structural characteristics of a large shunt
or ASA. Characteristics that increase the like-
lihood of a mechanism of cryptogenic stroke
without a PFO, such as advanced age, risk fac-
tors for cardiovascular events as a quantitative
indicator in the RoPE score). Based on a combi-
nation of these factors, the PASCAL classifica-
tion assigns the probability of causality to one
of five levels - definite, very likely, likely, pos-
sible, and unlikely. The classification improves
clinical decision making, particularly with re-
spect to PFO closure in patients with crypto-
genic stroke (Fig. 6) [3, 4, 8-11].

Causal Relatedness
Low RoPE Score High RaPE Scare (> 7)
definitive definitive
probable highly probable
possible probable
unlikely probable

dur. 6. [[puynHHO-C/IeICTBEHA BEPOSITHOCT 32 HHCYJT, cBbp3aHa ¢ PFO, mo PASCAL knacudukanus

Fig. 6. PFO-Associated Stroke Causal Likelihood PASCAL Classification
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ONMHUCAHUE HA KJ/IMHUYHHU CJIYYAH

B Kiavnukata no kapguosiorna Ha MBAJI
,Cbpiie 1 Mo3bk“ - IlyeBeH, ce mpoBex/ja Io-
cTosiHeH CKpuHUHT 3a PFO/ASD npu nanueHTH
C KpUNITOreHEeH HMHCY/T, TPAaH3UTOpPHA UCXEMUU-
Ha aTaka WU Apyra napajokcajHa eM6osus 6e3
siceH eTHoJiorn4eH pakTop. 3a epruoj ot 5 Mece-
1a ca CKpUHMpPaHU 28 nalueHTH, IPU KOUTO NIpH
JiBaMa OT TsX Ce JjoKa3a aHeBpP3MMa Ha Mex/yIl-
peacbpAHaTa nperpaga Tun 2L oT ki1acuduka-
nusarTa (our. 2) c ekckypsus He mo-rossiMa ot 10
mm OT paBHMHATa Ha MeXAylpeJcbpAHaTa Ipe-
rpaga. OT TpaHCTOpaKa/HaTa exokapAuorpadus
“bubble” TecTta 6e oTpuLaTe/IeH U NPU ABaMaTa
NAalMeHTH, KOeTO U3KJIW4YU Hanudueto Ha PFO.
[Ipy TpuMa OT CKpUHMpAHUTE NALUEHTHU ce [J0-
ka3a PFO. [Ipu Tsx 651xa HAJIMYHA aHAMHECTUYHHU
JaHHU 32 UCXeMU4eH UHCYAT uan TUA.

KivmHuyeH cay4dai 1

[I'bpBUAT nanueHT € 66-roJUIIHA KeHa C
aHaMHe3a 3a HMCXeMWYeH MHCYJAT B MMHAJOTO.
Cnep npoBepenu TTE m TEE ¢ mosnoxurteneHn
“bubble” Tect, monoxurtenen TCD (ctrenen II) u
y34yucieH pesyiarar oT RoPe ckasarta - 2 To4kHy,
Gelre 06CHAEHO, Ye BbIIPeKH HaauuueTo Ha PFO,
BEPOSITHOCTTA UHCYJATHT Ja Ce AbJKHA Ha HEro e
MHOTO HMCKa U NaljMeHTKaTa e IoKa3aHa 3a KOH-
CEpPBATHBHO JieueHUE, BKJIIOYUTEJTHO aHTHarpe-
raHTHa Tepanus [10].

KiinHu4eH cay4dau 2

BropusaT nayueHnT ¢ PFO e Mmbx Ha 47 roau-
HY, C IPEXUBSH eMOOJIMYeH UHCYJIT C HeollpeJe-
JieH u3To4yHUK (embolic stroke of undetermined
source - ESUS), qiuarHocTHLMpaH ¢ KOMOIOTbPHA
ToMorpadus (KT) u speHO-MarHuTeH pe3oHaHC
(AMP), u3BbpILEHHU B Jpyro JiedeGHO 3aBesleHHe.
[lo BpeMe Ha MHJEKCHaTa XOCIHUTAJM3ALUSA He
651Xxa OTKPUTH apUTMHUHU OT NPOb/LKUTENHA (> 24
yaca) xoatep-EKI, kouto nma o6scHAT eMOGoJIAY-
HUSA UHOUJeHT. ChIllo Taka HAMalle [1aToJI0TUs OT
Jloriep-coHorpadusi Ha KapoOTUAHUTE apTepUH.
[laneHTBT e HelylIay c aHaMHe3a 3a apTepyaJiHa
xuneptoHus. Hama gaHHu 3a auabeT. U3Bbpiie-

>> 38

CLINICAL CASE DESCRIPTIONS

At the Cardiology Clinic of MHAT “Heart and
Brain Hospital, Pleven is being conducted con-
tinuous screening for PFO/ASD in patients with
cryptogenic stroke, transient ischemic attack or
other paradoxical embolism without a clear eti-
ological factor. In a 5-month period, 28 patients
were screened, in two of whom an interatrial
septal aneurysm was demonstrated as type 2L
from the classification (Fig. 2) with excursion
no greater than 10 mm from the plane of the in-
teratrial septum. The Bubble test was negative
in both patients, ruling out the presence of a
PFO. PFO was proven in three of the screened
patients. They had a history of ischemic stroke
or TIA.

Case 1

The first patient was a 66-year-old woman
with a history of ischemic stroke in the past. After
a TTE and TEE with a positive bubble test, a pos-
itive TCD (grade II), and a calculated RoPe scale
score of 2, it was discussed that despite the pres-
ence of a PFO, the likelihood of the stroke being
due to it was very low and the patient was indi-
cated for conservative management including an-
ti-aggregant therapy [10].

Case 2

The second PFO patient was a 47-year-old
man with a history of embolic stroke of undeter-
mined source (ESUS) diagnosed by computed to-
mography (CT) and magnetic resonance imaging
(MRI) performed at another institution. During
the index hospitalization, no arrhythmias were
detected by prolonged (more than 24 hours)
Holter ECG to explain the embolic event. There
was also no pathology from Doppler sonography
of the carotid arteries. The patient was a non-
smoker with a history of arterial hypertension.
There was no evidence of diabetes. Diagnostic



HUTE JAUArHoCTUYHHU NpPOLEeAypU KaTo TPaHCTO-
pakasiHa/TpaHce3odareasHa exokapauorpadus
(TTE/TEE) c nosioxkuTtesieH “bubble” TectT moTBBp-
Auxa auarHosara PFO (dur. 7 u 8). Cien oneHka
Ha RoPe ckasiaTa nauueHTHT cb6pa 6 TOYKU. B f0-
I'bJIHEHUE, € pe3yaTaTa oT RoPe ckasnata u PASCAL
KJacuPpUKaLUATA, el 00ChXK/IaHe ChC ChpedueH
THM Ce MpeleHH, Ye MAUEeHThT € T0OKa3aH 3a reHe-
THUYHO U3CJie/BaHe 32 TPOMO0PHUIUSA U UHTEPBEH-
I[MOHAJTHO JIeYeHHe C OKJIyJlep 32 BTOpHUYHA Ipe-
BEHLHS Ha OBTapPSILU Ce eMOOJUYHU ChOUTHS.

Mios

dur. 7. Cinyyaii 2 -TEE 6ukaBasieH mpo3opel; noKa3Ba J'bJi-
>KMHa Ha KaHaJsia mo4Ty 14 mm

Fig. 7. Patient 2 - transesophageal echocardiography (TEE)
bicaval view shows a canal length of almost 14 mm

KiivHu4eH cay4dau 3

Tpetusat nauueHt ¢ norBbpAeH PFO e xeHa
Ha 46 roUHY, HeNyllavykKa, 6e3 JaHHU 3a apTepH-
aJIHa XUNepToHUs U Auadet. Ta e c aHaMHe3a 3a
vHCcyaT U THA 1 Mecer npesu MHJEKCHaTa XOC-
nyuTasu3anus U ¢ paMuiHa aHaMHesa 3a peluu-
BUpAUId UCXEMUYHU UHCYATU. TekymuTe omnJiak-
BaHMUS Ca OT CUJIHO IV1aBOOOJIME U CBETOBBPTEX.
Cnep npoBesenu TTE u TEE kaTo crangaprteH
IpOTOKOJ 3a auarHoctuka Ha PFO, nuarnosara
ce NMOTBBPAU C NoJioXKUTesieH bubble Tect u mo-
aoxuteseH TCD (dur. 9, 10, 11 u 12). TpaHck-
paHUAMHUAT Jomjep nokasa > 25 HITS curnana.
Cropen knacudukauusaTa Ha CrneHChp ToBa ce
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procedures performed such as TTE/TEE with a
positive bubble test confirmed the diagnosis of
PFO (Fig. 7 and Fig. 8). After RoPe scale evalu-
ation, the patient scored 6 points. In addition,
with the RoPe scale score and PASCAL classifica-
tion, after discussion with Heart Team, it was dis-
cussed that the patient was indicated for genetic
testing for thrombophilia and interventional per-
cutaneous treatment for secondary prevention of
recurrent embolic events.

HakrH 22

dur. 8. Ciiyyaii 2 - TEE 6ukaBasieH npo3opel| oKa3Ba 1o-
JsoxkuTesieH “bubble” Tect

Fig. 8. Patient 2 - TEE bicaval view shows a positive
bubble test

Case 3

The third patient with a confirmed PFO was a
46-year-old female, nonsmoker, with no evidence
of arterial hypertension or diabetes. She had a
history of stroke and TIA one month prior to the
index hospitalization and a family history of re-
current ischemic strokes. Current complaints are
of severe headache and dizziness. After TTE and
TEE were performed as a standard protocol for
the diagnosis of PFO, the diagnosis was confirmed
by a positive Bubble test and a positive TCD (Fig.
9,10, 11 and 12). Transcranial Doppler showed >
25 HITS signals. According to Spencer’s classifica-
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tion, this is defined as grade 111, which is a sign of
significant shunt (Fig. 9).

onpeesis Kato creneH [l - npusHak Ha 3Ha4YuTe-
JieH IbHT (dur. 9).

Scale Name Spencer®!
Grade | 1-5
Mild
Grade | 615
CUT OFF
Grade i 16-50
Ul ,JU.F
l uF?‘H'WF"W o Moderate
l l Grade IV 51-150

1 "h‘ﬂflm

'"Jl‘ ) B

®ur. 9. [lanueHT 3 - TpaHCKpaHUaJeH Aomep (BJsBO) npe3 a. cerebi media no BpeMe Ha “Bubble” TecT. OTunTaT Ce MHOXe-
CTBO MHUKpPOEeMOOJIMYHU CUT'HA/IM Npe3 apTepusTa. [IpexosieH curHas ¢ BUcok uHTeH3uTeT — HITS (0603HaueH cbC cTpesika).
Knacudukanusara Ha CieHCBp (BASACHO) 3a onpe/ie/isiHe HAa BAXKHOCTTA Ha I'bHTA criope/ 6post Ha peructprupanuTe HITS upes
a. cerebri media upe3 TCD (TpaHcKkpaHHasHa JoniepoBa coHorpaus) (Moaudunupao ot Tian ] et al. [7])

Fig. 9. Patient 3 - Transcranial Doppler (left) through the a. cerebi media during a bubble test. Multiple microembolic signals
are reported through the artery. A high intensity transient signal - HITS - is indicated by an arrow. Spencer’s classification
(right) to determine the importance of the shunt, according to the number of HITS recorded through the a. cerebri media by

TCD (transcranial Doppler sonography) (modified from Tian ] et al. [7])

Adult Echo TiIsS0.s Mos
X7-2t

dur. 10. [lauueHT 3 - TpaHCTOpPaKaIHa exokapAuorpadus

A4C nposoper c Bubble Tect - HabJitojaBa ce npeMUHaBa-
He Ha MeXypyeTa OT AsICHOTO K'bM JIIBOTO NpPeJChpAue U
BIIOCJIE/ICTBHE B JIIBaTa KaMepa NOpaZiu MeXAyIpesCchbp-
JleH fepekT

Fig. 10. Patient 3 - Transthoracic echocardiography A4C
view with Bubble test - bubble passage from the right to
the left atrium and subsequently into the left ventricle due
to interatrial septal defect is observed

>> 40

dur. 11. [lauueHT 3 - TpaHce3odareasHa exokapAuorpa-
dua Ha 6UKaBaJieH Mpo30pel; € iBeTeH JAOoIiep NoKas3Ba
OTBOPEH OBaJIeH OTBOP

Fig. 11. Patient 3 - Transesophageal echocardiography of
a bicaval view with color Doppler showing an open oval
orifice
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H3uucauxme pesyarat oT RoPe ckasata - 7
TOYKU CbC 72% IIaHC, Ye UHCYJATHT Ce JIbJDKU
Ha PFO u 6% puck oT 2-rofulieH penyauB Ha
uHcyat/THUA. KaTo ce uMa npeJiBUA Jb/KUHATA
Ha KOMyHMKaLuATa, usMmepena upe3 TEE ot 14
mm, KaKTO U HaJIMYHUTeE JJoKa3aTeJICTBa 3a Ipe-
B'b3XO/[CTBOTO Ha MEPKYTAHHOTO 3aTBapsiHe Ha
PFO Haj koHBeHIMOHAJ/JIHATA MeJUIUHCKA Tepa-
NYs 32 HaMaJisiBaHe Ha MOBTOPHUS UHCYAT MPHU
B'b3pacTHU A0 60 roguHU pelIrxMe, ye HallaTa
nalnuMeHTKa OTToBaps Ha YCJOBHUATA 3a UHTEp-
BEHIIMOHAJIHO JieueHUe ¢ okaynep [12]. Cbraac-
HO TIpenopbKUTe Ha /Jpyyxcecmeomo 3a cepdey-
Ho-cedosa aHzuozpadusi U UHMEPBEHYUOHAIHO
seveHue (Society for Cardiovascular Angiography
& Interventions - SCAI) 3a neyenue Ha PFO npu
nalMeHTH Ha Bb3pacT Mexay 18 u 60 roaunHu c
npeaxofeH UHCyAT, cBbp3aH ¢ PFO, nmanenbT Ha
SCAI npenopwbuBa 3aTBapsiHe Ha PFO, a He camo
AHTUTPOMOOIMUTHA Tepanus KaTo CHUJIHA Mperno-
pbka [13]. CegMuLla MO-KbCHO NpoleAypaTa ce
M3BBPIIU Ype3 ZieceH TpaHcPeMopasieH BEHO3eH
JIOCT'BII C MOMOITAa HAa CaMOpa3IIUpsBALLO0 Ce U
CaMOLIEHTPUPAUI0 Ce ABOWHO JUCKOBO yCTPOM-
CTBO C YHUKaJHO IJIATUHEHO HAHOMIOKPHUTHE.
YcTpoiicTBOTO, KoeTo wu3moJi3BaxMme, e Cocoon
25/25 mm 4 e U3MI'bJHEHO C NOJHUIIPONUIEHOBA
TbKaH U HAHONOKPHUTHE, KOETO NMPaBU OKJIyZAepa
WHEepTeH, GMOCHBMECTUM, HEKOPO3UMBEH U He-
anepruueH (¢ur. 13A u 13B).
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®ur. 12. Manuent 3 - TEE, ME RV inflow-outflow mpo-
3opel 1 Bubble TecT - Habs01aBa ce mpeMHUHaBaHe Ha
Mexyp4eTa OT JsICHO K'bM JISIBO IPeJChp/ue.

Fig.12. Patient 3 - Transesophageal echocardiography
(TEE), ME RV inflow-outflow view and Bubble test -
bubble passage from right to left atrium observed

We calculated a RoPe score of 7 points with
a 72% chance that the stroke was due to a PFO
and a 6% risk of 2-year recurrence of stroke/
TIA. Given the length of the communication
- 14 mm measured by TEE, and the available
evidence for the superiority of percutaneous
PFO closure over conventional medical ther-
apy in reducing recurrent stroke in adults up
to 60 years of age, we decided that our patient
was eligible for interventional percutaneous
treatment [12]. According to the Society for
Cardiovascular Angiography & Interventions
(SCAI) recommendations for PFO treatment
in patients aged 18 to 60 years with a previ-
ous PFO-related stroke, the SCAI panel recom-
mended PFO closure rather than antiplatelet
therapy alone as a strong recommendation
[13]. One week later, the procedure was per-
formed via right transfemoral venous access
using a self-expanding and self-centering dou-
ble disc device with a unique platinum nano-
coating. The device we used was the Cocoon
25/25 mm occluder filled with polypropylene
tissue and a nanocoating that makes the oc-
cluder inert, biocompatible, noncorrosive, and

nonallergenic (Fig. 13A and B).
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®ur. 13A. [lagueHT 3 - nulacupaHe U pasrpbljade Ha PFO
OKJIyZiep 4pe3 JieceH TpaHcdeMopasieH BEHO3€EH JI0CTbII

Fig. 13A. Patient 3 - Placement and deployment of PFO
occluder via right transfemoral venous access

[Ipouenyparta 6e pbvkoBozieHa oT TEE, kakTo
MpenopbpYBaT NOCJAeHUTE HACOKH, KaTO MOCTIIPO-
Lle[lypHO He ce YCTAaHOBU Ha/lMyue Ha LI'bHT MeX-
Iy JFCHOTO Y JIABOTO Npencbpaue. [lanneHTkaTa
Oe AexocnUTa/IM3UpPaHa JiBa JHU C/eJ, NpoLeay-
paTta 6e3 yciuoxHeHUs. CTapTUpaxMe JBOMHA aH-
TUTPOMOOTUYHA Tepanus C aleTHICATULUI0BA
KHUCeJIMHA U KJIONUA0TrpeJ 3a IepUoz OoT 6 Mecela,
rocje/BaHa OT MOHOTepanus C aleTUJICAJIULUIIO-
Ba kucesuHa. Cies 2 Mecela pocJiesisiBaHe 4pes
TTE c “bubble” TecT - 6e3 Ha/IMYKe HA II'BHT.

KsiimHuueH cay4au 4

[locneguuaT manueHT e 48-roguilHa >KeHa,
npeTbprsaa JanapoCcKoIlCKa TOTa/HA XUCTepek-
TOMMS, IoC/Ie/BaHa OT NpodUIaKTHKa Ha BEHO-
3eH TpoMboeM60yn3bM (BTE) ¢ HUCKO MoJieKyis-
peH xernapuH (Nadroparin Calcium) B efHOKpaTHa
no3a ot 5700 [U gHeBHO B PO b/DKeHUE HA 7 IHU
npes centeMBpu 2024 r. /[Ba Mecela 0-K'bCHO TS
e XOCHUTaJIU3upaHa B Zipyro jeyebHO 3aBe/leHue
C OIJIAKBAaHMA OT NapoKcH3MaJieH 3aJyX U Gebpu-
JIUTET C JUarHo3a NHEBMOHUS. AHTUOMOTHYHA Te-
panus e 3ano4Hara ¢ e ornepasoH B IHEBHA /1034
oT 4 g 3a 9 aHu. [lopagu nmepcucTUpally CUMII-
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®ur. 13B. [lauueHT 3 - ocBo6oxAaBaHe Ha PFO okuynep
OT CHCTeMaTa

Fig. 13B. Patient 3 - Release of PFO occluder from the
system

The procedure was guided by TEE, as recom-
mended by the latest guidelines, and post-pro-
cedurally no shunt was found between the right
and left atria. The patient was de-hospitalized
two days after the procedure without any com-
plications. We initiated dual antithrombotic
therapy with Acetylsalicylic acid and Clopi-
dogrel for a period of six months, followed by
monotherapy with Acetylsalicylic acid. After
two months follow up by TTE with a bubble test
- no shunt was present.

Case 4

The last patient was a 48-year-old woman
who underwent laparoscopic total hysterecto-
my followed by prophylaxis of venous throm-
boembolism (VTE) with low molecular weight
heparin (Nadroparin Calcium) at a single dose
of 5700 IU daily for seven days in September
2024. Two months later, she was hospitalized
at another facility with complaints of parox-
ysmal shortness of breath and febrility with a
diagnosis of pneumonia. Antibiotic therapy was
started with Cefoperazone at a daily dose of 4



TOMHU W HEMNOBJIMSIBaHE OT OOJHUYHO JIEYEHUE €
TpaHcrnoptupaHa kbM MBAJI ,Cbpiie ¥ MO3BK” -
[leBeH, CbC CbMHEHUe 3a 6e/10/ipo6eH TPoMbGeM-
6osn3bM (BTE). [Ipu nocTbnBaHe naiyeHTKaTa
6e XeMOJMHAMHYHO CTabW/HA C apTepPUATHOTO
Hassrane 160/90 mmHg. Peructpupa ce EKI B
CUHYCOB PUTBM CbC Chbp/leYHa YeCcToTa B MOKOHU
ot 80 yza./min, maTo/IOTUYHA AsICHA eJIeKTprUYecKa
oc u 6udasuu T-BbJHU B oTBexjaHus V1-V3. OT
HapakJMHUYHUTE H3CJIe[BaHUS ce HabJioJaBa-
Xa MOBUIIEHU CTOMHOCTU Ha D-dimer - 8670 ng/
mL ¥ NoBUIlIEH BUCOKO 4yBCTBUTEJIEH TPOIOHUH
- 0,113 ng/mL. KpbBHOra30BUAT aHAIU3 MOKa3a
XUIMOKCEMUs] U XUIIOKAIHUS, KOETO € MHOr0 TH-
nuyHo 3a BTE. HanpaBeHnaTa e exokapauorpadus
(TTE) ycTtaHOBM 3amas3eHa CHUCTOJHA QYHKIUS
Ha JisiBaTa KaMepa, U3KJIIOYUTEJTHO 0O6peMeHeHa
JliCHa KaMepa C perMoHaJieH MoJies1 Ha JieCHOKa-
MepHa IUCPYHKIMS, C aKMHe3Us1 Ha cBOGOJHATa
CTEHa ¥ XUINEPKOHTPAKTUJIWUTET alUKaaHO (¢ur.
14) - 6ener Ha McConnell (6esezem Ha McConnell
e omuem.usa exokapduozpagcka xapakmepucmu-
Ka Ha ocmpa mMacugHa 6es100pobHa emboaus). [lua-
rHO3aTa ce MOTBbPAU C KOMIIOTbPHA TOMOrpadust
¢ nynmoanruorpadus (Computer Tomography
with Pulmoangiography - CTPA) - seBocTpaHHa
CyOlleHTpaJIHa, [IBYCTPaHHA JIoGapHA U CEerMeHT-
Ha BTE ¢ nBe undapkTHU NHeBMOHUU. KaTo ciy-
yaitHa Haxofka oT CTPA ce Ha6Jito/1aBa JlepeKT Ha
MeXxaynpe cbpaHaTa nperpaza (¢ur. 15).
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grams for 9 days. Due to persistent symptoms,
no response to hospital treatment and suspi-
cion for acute pulmonary embolism (PE) she
was transported to our clinic. At admission the
patient was haemodynamically stable with an
arterial pressure of 160/90 mmHg. ECG record
showed normal sinus rhythm with resting heart
rate of 80 bpm, right axis deviation and bipha-
sic T waves in leads V1-V3. The laboratory re-
sults showed elevated values of D-dimer - 8670
ng/mL and elevated highly sensitive troponin -
0,113 ng/mL. Blood gas analysis showed hypox-
emia and hypocapnia which is very typical of PE.
Echocardiography (TTE) revealed preserved
left ventricular systolic function. Extremely di-
lated right ventricle (RV) with a regional pat-
tern of right ventricular dysfunction, akinesia
of the RV free wall and apical hypercontractility
(Fig. 14) - McConnell’s sign (McConnell’s sign
is a distinct echocardiographic feature of acute
massive pulmonary embolism). The diagnosis
was confirmed by computed tomography with
pulmo-angiography (CTPA) - left-sided sub-
central, bilateral lobar and segmental PE with
two infarct pneumonias. As an incidental find-
ing of CTPA, an interatrial septal defect was ob-
served (Fig. 15).

®ur. 14. [lagueHT 4 - TpaHCTOpaKa/JHa eXOKapAuorpa-
¢us 4AC nposopern nokassa 3Hak Ha McConnell u auia-
TUpaHa /JiICHa KaMepa

Fig. 14. Patient 4 - Transthoracic echocardiography 4AC
view showing McConnell sign and dilated right ventricle
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dur. 15. INanuent 4 - CTPA nokasBa pasimupeHa 6eso-
JIpo6GHa apTepust ¥ HEHHHUTE [VIaBHU KJIOHOBE IOpaju
cy6ueHTpasHa 6esioipo6Ha eM6oIHs

Fig. 15. Patient 4 - CTPA shows a dilated pulmonary
artery and its main branches due to sub-central
pulmonary embolism

JomnepoBata coHorpadus Ha JbJO0Ka Be-
HO3HA CUCTeMa He M0Ka3a MPU3HaLM Ha JbJIO0KA
BeHO3Ha TpoMm6o3a (/JBT). CtapTupaxme aHTHU-
KoaryJlaHTHa Tepanusi ¢ GpoHJanapuHyKC CyOKy-
TaHHO - 7,5 mg AHeBHa fo3a. Ha Apyrus neH na-
[[MeHTKaTa ChOOIIU 32 YYBCTBO 3a ChpliebreHe U
6eme HanpaBeHa EKT, kosiTo mokasa npeAcbpAHO
TpenTeHe ¢ 6s0K 2:1 U cbpAeyHa yectoTa 150
y4./min. Cien vHTpaBeHO3HAa MHPY3US C aMU-
OJlapOH Ce IOCTUTHA yCIellHa peryjapusanus B
CUHYCOB PUT'BM 3a HSIKOJIKO Yaca. [10-K'bCHO B Cb-
KA JieH, 10 NOBOJ OIJIAKBAHUSA OT OCTpa 60JiKa
U U3TpbIIBaHe Ha JIeBUSl KpakK, ce 3asiBU CIelLlHa
KOHCYJITalUsl CbC ChA0B XUpPYypT. OT npoBesieHUs
[IBeTeH Ji0IlJIep ce yCTAaHOBHU OCTpa TpoM6o3a Ha
JisiBa 0611a uiuadHa aprepus. [lauueHTkarta ce
npeBeJie 3a CIelIHa WIKMaYHa e’/ apTepeKTOMHUS.
[locTonepaTUBHOTO NpuJoKeHHe Ha ¢oHJana-
PHUHYKC ce peayuypa B Jo03a OT 2,5 mg AHEBHO
nopajy JaHHU 3a TPOMOOLUTONEHUS OT Mapak-
JIMHUYHUTE u3ciaenBaHus - 11*10°/L, nmopazau
KOeTO CTapTUpaxMe Tepalus C MeTUJIPeJHU30-
JIOH B J103a 2 x 40 mg gHeBHoO. [lo BpeMe Ha npo-
cjessiBaHeTO Ha GOHA Ha JieyeHUeTo Ge C Mojo-
OpsBaHe B 6posi Ha TpoMGouTUTe 10 288*107/L.
JlBa AHU MO-K'bCHO, MO/, KPaTKOTpakHa BeHO3Ha
aHeCcTe3Us, ce HallpaBU TpaHce3odareasaHa exo-
kapauorpadus c “bubble” TecT 3a ussicHsBaHe
Ha MeXAynpeJcbpAHus JedeKT. Busyanusupa
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Doppler sonography of the deep venous
system showed no signs of deep venous throm-
bosis (DVT). Anticoagulant therapy with
Fondaparinux subcutaneously - 7.5 mg daily
dose was initiated. The next day, the patient re-
ported feeling of palpitations and an ECG record
was performed which showed atrial flutter with
2:1 conduction block and a heart rate of 150
bpm. After intravenous infusion of Amiodarone,
successful regularization into sinus rhythm was
achieved within a few hours. Later that day,
new onset complaints of acute pain and numb-
ness of the left leg. An urgent consultation with
a vascular surgeon was requested. Color Dop-
pler performed revealed acute thrombosis of
the left common iliac artery. The patient was
transferred for emergency iliac endarterectomy:.
Postoperative administration of Fondaparinux
was reduced to a dose of 2.5 mg daily due to
evidence of thrombocytopenia from the labo-
ratory tests - 11 * 10°/L. Therefore, we started
therapy with Methylprednisolone in a dose of
2 x 40mg daily. During the follow up, with im-
provement in platelet count to - 288 * 10%/L.
Two days later, under short-term intravenous
anesthesia, transesophageal echocardiography
with a bubble test was performed to clarify the
interatrial defect. A large ASD type secundum



ce roJIiM MeXAynpeAchbpAeH AedeKT TUIl CEKYH-
JIyM. Peructpupa ce rojiiMo KoJU4eCTBO Mexyp-
4yeTa OT JIECHUTE K'bM JIEBUTE ChbPAEYHU KyXUHHU
(¢ur 16). BbamoxkHaTa gudepeHManHa JUarHo-
3a B ciay4das 6e pynTypa Ha MexAynpejCcbpAHa
aHeBpH3Ma MOpaJd MOBULIEHO HaJjsAraHe B [ie-
CHUTE ChbPJAEYHU KYXHHU BCJIEJCTBUE HA OCTPHUS
6esioipo6GeH TPOMOGEMOOTU3BM.

[lo BpeMe Ha XocIUTaIM3alUATA AllMeHTKaTa
peasdsupa reHepajU3UpaH TOHUYHO-KJIOHUYEH
I'bpY C IepUuopasiHa IIMaHo3a U O6'bp3 XOPU30H-
TaJIHO-pOTaToOpeH HUcTarsM. U3Bbpiun ce KT Mo-
3bYHA aHrHorpadus, ¢ KOSTO ce U3KJIIYH OCTBP
MO3'BYHOCH/IOB UHIW/IEHT. M3cie/iBaHeTO MOKa3a
IpU3HALHM Ha CTap JlaKyHapeH UHGapKT. B gomb.i-
HeHUe KbM TepanusTa 3alo4yHaxMe BaJlllpoeBa
KHCeJIMHA ¢ HaToBapBaila Jo3a 1500 mg 3a 24 h
VHTPaBEeHO3HO, nocjessaHa oT 300 mg ABa I'bTU
JIHEBHO mepopasiHo. [IpoBefoxmMe KOHCY/ITALMS
ChC CIENUaNUCT N0 MeAUIMHCKA reHeTHKa 1opa-
1 CbMHEHUE 3a HacJieICTBEHA MpeApa3nosoxe-
HOCT K'bM TpOoM603a U Gellle HallpaBeHO reHeTHY-
HO M3cJie/iBaHe 3a TPoMO60duIns. AHaIM3UpaHaTa
npo6a paskpu MyTtauusTa ¢.*97G > A (3’'UTR) (us-
BeCTHa CbIlo KaTo ¢.20210G>A) B reHa FIl (pakTop
2, IPOTPOMOUH) B XETEPO3UTOTHO ChCTOsIHUE. Ha-
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was observed. A large amount of bubbles from
the right to the left cardiac cavities was record-
ed (Fig 16). The possible differential diagnosis
in this scenario was secondary rupture of an
interatrial aneurysm due to increased pressure
in the right cardiac cavities due to acute pulmo-
nary thromboembolism.

During hospitalization, the patient realized
generalized tonic-clonic seizure with perioral cy-
anosis and rapid horizontal-rotatory nystagmus.
A CT cerebral angiography was performed to rule
out an acute cerebrovascular accident. Examina-
tion showed signs of an old lacunar infarction. In
addition to therapy, we started Valproic acid with
a loading dose of 1500 mg for 24 hours intrave-
nously, followed by orally dose of 300 mg twice
daily. We consulted with specialist in Medical Ge-
netics because of suspected hereditary predispo-
sition to thrombosis and genetic testing for throm-
bophilia was performed. Sample analysis revealed
the c.*97G>A (3’'UTR) mutation (also known as
¢.20210G>A) in the FII (factor 2, prothrombin)

gene in a heterozygous state. The presence of the

Adult Echo TIS02 MI0S
x7-2t
53Hz

10cm

- oM

dur. 16. [lanueHT 4 - TpaHCTOpaKaaHA exokapauorpadus 4AC npo3opery (BJIsSBO) U TpaHce30dareasHa exokapauorpadus,

ME RV inflow-outflow npo3opern (BAsicHO) moKa3BaT CUJIHO MoJsioxkuTeseH bubble TecT

Fig. 16. Patient 4 - transthoracic echocardiography 4AC view (left) and transesophageal echocardiography, ME RV inflow-

outflow view (right) show a strongly positive Bubble test
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JIM4ueTo Ha BapuanTa npu FII Bogu o T. Hap. npo-
mpomM6uHo8a mpomeodhuus, upassipania ce B
3 0 5 I'BTH NMO-BUCOK PUCK OT BEHO3EH TPOMOO-
eM00JIM3'bM, KOUTO ce OTKpUBa Hall-yecTo B 3psijia
B'b3pPAcCT INpHU Z'bJI60KA BEHO3HA TPoMOO3a Ha [J10-
JIHUTe KpaWHHUIM WU MPHU 6esioJipobeH Tpomb6o-
eM60/1M3bM. Bb3MOXKHO € /1a UMa MOBUILEH PUCK
OT apTepUOBaCKyJapHU WHLUJEHTHU CpeJi XeTe-
PO3UTOTHU HOCUTENU Ha C.*97G>A BapuaHT, aKo
WH/JMUBUJBT € W3JI0)KEeH eJHOBPEMEHHO Ha Bb3-
JlelICTBHETO Ha JIpYT PUCKOB QpakTop (MmylieHeTo
MMa Hal-3HAaYMMO BJIMSIHUE; APYyTH PakTopu ca
Ha/ITHOPMEHO TerJI0, apTeprUaIHa XUIEPTOHUS, XU-
nepJaunujieMus, Auabet). Bpb3kaTa Mexay HOCU-
TEJICTBOTO HAa BApUAHTA U PUCKA OT UHCYJIT € HECH-
T'YPHA, HO Bb3MOXHA, C PHUCK /10 3,8 I'bTH M0-BUCOK
OT TO3U IIpH 0611aTa NonyJalus. YCTaHOBEHO €, ue
aHa/JIM3UpaHaTa npoba e XeTEPO3UTOTEH HOCHUTE
Ha JBa nosuMopdHU BapuaHTa B reHa MTHFR:
c.665C>T (p.Ala222Val) v c.1286A>C (p.Glu429Ala).
ToBa cbCcTOsSIHME ce Hapu4a KOMOMHUpaHa (/{BO-
Ha) XeTepo3UroTHOCT. KoM6uHauusTa OT JABaTa
BapuaHTa B XeTEPO3UTOTHO ChCTOSHHUE MOXe Ja
JloBe/ie 10 HaMaJleHa aKTUBHOCT Ha eH3UMa MeTH-
JIeHTeTpaxuApodoJiaT peAyKTas3a, KOeTo MOXe Jja
MMa edeKT Ha NMOBHUILIABAHE Ha IJla3MeHaTa KOH-
LEHTpaLMsl HA XOMOLMCTEUH (XHUIIEPXOMOLIUCTEU-
HeMUsl) U HaMaJisiBaHe Ha CEpYMHUTE HUBaA Ha o-
JIaT. XUIepXOMOLMCTENHEMHUSITA € PUCKOB GAKTOP
3a aTepOCKJEPOTUYHU U TPOMOBOTHUYHHU 3260J151Ba-
Hus. Chlo Taka 3a HeoGsICHUMAaTa TPOMOOIUTO-
[EeHUs] HApaBUXME HWMYHOJIOTMYHO H3CJ/Ie/IBaHe
3a IgG aHTUTena cpelly XemapUH-TPOMOOLUTEH
daxTop 4 (PF4), o6pa3yBaH 1o BpeMe Ha UHAYL Y-
paHa ot xenapuH Tpomb6onuTonenus tan II (HIT
Tun II) u pesysratute 6s1xa nosioxkutesaHu 3a HIT
Tun II. Makap 4 psafKko ca JOKJIaJBaHU HAKOJIKO
cnyvast Ha HIT, cBbp3anu ¢ ponganapunykc [14].
CtparerusiTa 3a JieyeHUe Oelle BHUMATEJHO U
IIUPOKO 06CH/EeHA OT MYJTUAUCIUIIMHAPEH Me-
JUIMHCKU CbBET, BKJIIOYBAlll CELUAJIUCTH 10 Kap-
JIMOJIOTHS, KapAUOXUPYPrusi, ChA0Ba XUPYpPrus,
MMYHOJIOT S, TeHeTHKa U XeMaToJsiorus. Ha 6azata
Ha TOBaQ, Ue NepudepHaTa apTepUasHa eMOoIUd U
JIAKYHapHUAT UHPAPKT, MO-BEPOSTHO, Ca BCIE-
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variant in FII results in so-called prothrombin
thrombophilia, which is characterized by a 3- to
5-fold higher risk of venous thromboembolism,
which is most commonly detected in adulthood
in deep venous thrombosis of the lower ex-
tremities or in pulmonary thromboembolism.
There may be an increased risk of arteriovascu-
lar events among heterozygous carriers of the
¢.*97G>A variant if the individual is simultane-
ously exposed to another risk factor (smoking
has the most significant impact; other factors
include obesity, hypertension, hyperlipidemia,
diabetes). The association between variant car-
riage and stroke risk is uncertain but possible,
with a risk up to 3.8 times higher than in the
general population. The analyzed sample was
found to be a heterozygous carrier of two poly-
morphic variants in the MTHFR gene: c.665C>T
(p-Ala222Val) and c.1286A>C (p.Glu429Ala). This
condition is called combined (double) heterozy-
gosity. The combination of the two variants in
the heterozygous state can result in decreased
activity of the enzyme methylenetetrahydrofo-
late reductase, which can have the effect of in-
creasing plasma homocysteine concentration
(hyperhomocysteinemia) and decreasing se-
rum folate levels. Hyperhomocysteinemia is a
risk factor for atherosclerotic and thrombotic
diseases. Also for the unexplained thrombocy-
topenia, we performed an immunological study
for IgG antibodies to heparin-platelet factor 4
(PF4) formed during heparin-induced throm-
bocytopenia type II (HIT type II) and the results
were positive for HIT type II. Although rare, sev-
eral cases of HIT associated with fondaparinux
have been reported [14]. The treatment strate-
gy was carefully and extensively discussed by a
multidisciplinary medical board including spe-
cialists in cardiology, cardiac surgery, vascular
surgery, immunology, genetics and haematol-
ogy. On the basis that the peripheral arterial



CTBME Ha BeHO3eH TPOoMO0eMO0JN3BbM Ha PoHa
Ha MPOTPOMOOHUBA TPOMOOGUINS U HAJUYEH
ASD, ce B3e OKOHYATE/IHOTO pelleHHe, Ye Hallu-
ST MallMeHT He e M0Ka3aH 3a CHEeLIHO XUPYPTUIHO
3aTBapsiHe Ha JedeKTa Ha MexAylpecbpAHaTa
nperpajia nopaZiji MHOTO BUCOK NlepronepaTUBEH
XUPYPryuYeH PUCK MPU CyOIeHTPpaIHA [IBYCTPAaHHA
6esiopo6GHa eM60IHs C ABe HHPAPKTHU ITHEBMO-
HUM, ZI0Ka3aHa MPOTPOMOHUHOBA TpoMboduIns U
XelMapUH-UHAYIUpPaHa TpoMboruToneHus tu II,
CTap JlakyHapeH UHGApKT U enu304u Ha TOHUY-
HO-KJIOHUYHU I'bpyoBe. Ha manueHTkaTa 6e npe-
nopbyaH GpaMuieH CKpUHUHT 32 IPOTPOMOUHOBA
TpoMb6oduaus. /IBe ceAMULIU MO-KbCHO MallUEHT-
KaTa Cce JexXOCNUTaJIN31pa C XeMOJJMHAaMHUYHa CTa-
6usHOCT. CTpaTerusiTa 3a aHTUKOaryJlaHTHaTa Te-
pamnus 6Gerie $poHAANAPHUHYKC 7,5 Mg CyOKYTaHHO
3a 7 AHY, IoCJe/BaHa OT puBapokcabaH 2 x 15 mg
JIHEBHA Jl03a 3a 21 AHHY, cJie/] KOeTo puBapoKcabaH
20 mg AHEBHO MOXXU3HEHO, CJIe] KOETO IPH CTabu-
JIN3UpaHe Ha CbCTOSTHUETO € M0Ka3aHa 3a XUpyp-
rMYHa KopeKL s Ha JiepeKTa B IIJIaHOB NMOPSIIbK.

OBCBXXJAHE

KpUNTOTEHHUAT WHCYJIT Ce Ompejesss KaTo
nepebpasHa UCXeMUs C HesICEH WJIM HEU3BECTEH
npousxo/. [IpyurHaTa 4ecTo ocTaBa HEYCTaHOBe-
Ha, TbU KaTO CbOUTHUETO € MPEexXoJHO WU obpa-
TUMO. ElHA TpeTa OT UCXeMHUYHUTE UHCYJITH ca
KpUIITOreHHU. Te ca mo-4ecTyu npy Mo-MJaau, OT-
KOJIKOTO TP MO0-Bb3PACTHU nauueHTH. Haii-uec-
TUTE NPUYUHHU BKJIIOYBAT NapaioKcaaHa eMOoIus
npu HanudeH PFO/ASD, aHeBpu3aMa Ha MexAyn-
peZcbpAHaTa nperpaja, HeAMarHoCTUIIMpPaHO Ta-
POKCU3MaJIHO NPeJIChbPAHO MbXK/[eHe UK KJIAIHO
ChpAedHo 3a6oss1BaHe. Hail-uecTuTe Ch/I0BU IPU-
YHHU Ca aTePOCKJePOTUYHH POMEHH 10 a0pTHa-
Ta ybra M KapoTUJHUTE apTepuu [15-17].

CkpuHuHrsT 32 PFO 1 ASD e ot pemaBaimjo
3HauYeHHe B KOHTEKCTA Ha KPUIITOT€HHUS UHCYJIT.
JMarHoCTUYHOTO YTOUYHsAABaHE NMPU Te3U MaljeH-
TH BKJIIOUBA TPAHCTOpPaKaJ/Ha U TpaHce3odareaJ-
Ha exoKapauorpadus (BKJIHOUYUTETHO C MPOBEXK-
JIaHe Ha “bubble” Tect), Xosntep EKI 3anucu, CT-/
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embolism and lacunar infarction were more
likely due to venous thromboembolism with
underlying prothrombophin thrombophilia and
present ASD, the final decision was, that our
patient was not indicated for urgent surgical
closure of the interatrial septal defect because
of very high perioperative surgical risk in the
setting of subcentral bilateral pulmonary embo-
lism with two infarct pneumonias, proven pro-
thrombin thrombophilia and heparin-induced
thrombocytopenia type II, old lacunar infarc-
tion, and episodes of tonic-clonic seizures. Fa-
milial screening or prothrombin thrombophilia
was recommended. Two weeks later, the patient
was dehospitalized. The anticoagulant therapy
strategy was fondaparinux 7.5 mg subcutane-
ously for 7 days, followed by rivaroxaban 2 x 15
mg daily for 21 days, then rivaroxaban 20 mg
daily lifelong, after which surgical repair of the
defect was indicated on elective basis if the con-
dition is stabilized.

DISCUSSION

Cryptogenic stroke is defined as cerebral
ischemia of unclear or unknown origin. The
cause often remains undetermined because
the event is transient or reversible. One third
of ischemic strokes are cryptogenic. They are
more common in younger than older patients.
The most common causes include paradoxical
embolism in the presence of a PFO/ASD, inter-
atrial septal aneurysm, undiagnosed paroxys-
mal atrial fibrillation, or valvular heart disease.
The most common vascular causes are athero-
sclerotic changes in the aortic arch and carotid
arteries [15-17].

Screening for PFO and ASD is crucial in the
context of cryptogenic stroke. Diagnostic re-
finement in these patients includes transtho-
racic and transesophageal echocardiography

(including bubble test), Holter ECG recordings,
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MepcucTupaly hopameH oBane...

Tom 8, Bpoit 3 + 2025

MRI-anruorpadus Ha aopTaTa, TpaHCKpaHUaIHA
Jloryiep-coHorpadus, obpasHa JUArHOCTHKA 3a
BEHO3Ha TpoMb603a B Cjydall Ha MapaZoKcajHa
eM060J1Msl, GMOXHUMHUYHU U3CJIeIBaHUSA HAa KPbBTA
Y KoaryJianjmoHHu tectose [1, 3,7, 15-17].
[IpoBesieHU ca peaulia paHAOMU3UPAHU KJIU-
HUYHU NPOY4YBaHUs, 32 Jla ce yCTAHOBU HaM-J0-
OpUAT MOAXOJ, 3a BTOPHYHA MPOPHUIAKTHKA HA
KPUIITOreHEH WHCYJAT NMPU CbI'bTCTBAILO HaJU-
yue Ha PFO. [I'bpBUTE My6JAUKYBaHU PaHAOMHU3U-
panu npoy4yBaHus (CLOSURE, PC u mbpBoHaua-
Hus aoksaaa Ha RESPECT) He ycnsixa /ja mokaxaT
CTAaTUCTUYECKH 3Ha4MMa 110J13a OT 3aTBapsHETO
Ha PFO c okuyzep cnpssMO KOHBEHLIMOHAJIHO-
TO JiedeHUe c jiekapctBa [18]. [locineaBanure 3
JIObJIHUTENHA NYyO6JUKALUKA Ha paH0MHU3Upa-
HU TpoyuBaHHUs (AbJITOCPOYHH pe3yJTaTH OT
RESPECT, Gore REDUCE u CLOSE) nmokasaxa cTa-
THUCTHUYECKU 3HAYHMMHU J0Ka3aTeJICTBA 3a MPEBb3-
XO0ZCTBOTO Ha MEpKyTaHHOTO 3aTBapsAHe Ha PFO
HaJi KOHBEHIIMOHAa/HaTa MeJUIMHCKA Tepanus
3a HaMaJIiBaHe Ha MOBTOPHUS UHCYJIT NpPH Bb3-
pacTHU A0 60-rofyviiHa Bb3pacT 6e3 ycTaHOBEHaA
aJITepHAaTUBHA IpUYKHA 3a UHCYAT [19] (dur. 17).

CT-/MRI-angiography of the aorta, transcranial
Doppler sonography, imaging for venous throm-
bosis in the case of paradoxical embolism, blood
biochemistry studies and coagulation tests [1,
3,7,15-17].

A number of randomized clinical trials have
been conducted to establish the best approach
for secondary prevention of cryptogenic stroke
in the coexistence of PFO. The first published
randomized trials (CLOSURE, PC and the orig-
inal RESPECT report) failed to show a statis-
tically significant benefit of PFO closure over
conventional drug treatment [18]. Subsequent
publication of 3 additional randomized trials
(RESPECT long-term results, Gore REDUCE,
and CLOSE) showed statistically significant ev-
idence of the superiority of percutaneous PFO
closure over conventional medical therapy in
reducing recurrent stroke in adults up to 60
years of age without an established alternative
cause of stroke [19] (Fig. 17).

DEFENSEE-PFO™

CLOSURE®
PFO chosure in adults with PFO closure for
cryptogenic stroke or TIA, g | secondary
The device used did —i prevention did
not offer a significantly S | not result in a
greater benefit than ~ significant

medical therapy alone for
the prevention of
recurrent stroke or TIA
and is no longer available.

®ur. 17. CxeMa Ha pe3y/aTaTUTe, IOJyYeHU OT peJylia paHAOMU3MpPAHU KJIMHUYHY IPOyYBaHUs, IPOBEJeHU 3a ONpejessaHe

reduction in the risk
of recurrent
embolic events or
death as compared
with medical
therapy.

2013

PFO closure in adults

of stroke was
significantly bower
with PFO elosure plus
APT than with AFT
alone. DAC protected
better than APT?

PFO closure in adults

significantly lower
rate of the composite
of stroke, vascular
death, or major
bleeding ot well as
Stroke FeCurfence.,

o)

Gore-REDUCE?

=4

RESPECT Long Term®?

i PFO closure in adults who

had had a cryptogenic
ischaemic stroke. The
results showed that in the
primary intention-to-treat
analysis, there was

no significant benefit
associated with closure of
a PFO over medical

| therapy.

2013

PFO closure among
adults who had a
cryptogenic stroke
miost lloehy
attributable to PFO.
The trial showed that
the risk of recurrent
stroke was
significantly lower
with closure of the
PFO than with APT
alone.,

|
i
j=]
~d

PFO closure in adults
who had had a
cryptogenic ischaemic
stroke. Closure of a
PFO was associated
with a significanthy
lower rate of
recurrent |'b|:h:|rrn|c
strokes than medical
therapy abone during
extended follow-up.

Ha MOAX0/, 32 BTOpUYHA NpodUIaKTHUKA CJIeJ| TPeXKUBSIH KPUIITOTeHeH UHCYIT Ha ¢oHa Ha PFO

Fig. 17. Schematic of results obtained from a number of randomized clinical trials conducted to determine an approach to

secondary prevention after experiencing a cryptogenic stroke on a PFO background
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[IpoyyBaHe, mnpexcraBeHo Ha KoHdepeHLH-
dara Ha EBpomnelckara opraHu3anusi 3a UHCYJT
(European Stroke Organisation Conference — ESOC)
npe3 2024 r, aHa/jM3Upa pe3yaTaTUTe OT Iep-
KyTaHHOTO 3aTBapsHe Ha PFO mpu nanueHTH Ha
Bb3pacT = 60 TroAWHM, NpeXUBEJU HCXeMUYEH
uHcyaT [20]. B aHanu3a ca BriroyeHH o610 5508
nanyeHTH, Kato npu 1132 oT TAX e OChILECTBEHO
3arBapsHe Ha PFO, nokaTo octananute 4376 He ca
NoJIJIaraHu Ha Tpouefyparta. Pesyaraturte npen-
noJiarar, 4ye 3aTBapsiHeTo Ha PFO Moxe fja Hamanu
YecToTaTa Ha MMOBTAPSAILH Ce UCXeMUYHHU UHCYJITH C
npu6ausnTenHo 38% 3a 3 roguHY, B CPaBHEHUE C
Te3H, KOUTO He ca OWJIY [10/IJI0KEeHU Ha IpoLeflypa-
Ta. YecToTaTa Ha MOBTOPHUSA UHCY/IT € 3HAYUTEJTHO
N0-HUCKa B rpynarta Ha 3aTBapsHe (1,65 cpeiy 2,66
Ha 100 mauueHTOroAUHH), C KoePUIIUEHT HA PUCK
ot 0,62. Bblpeky TOBa npoleaypaTa € CBbp3aHa
U C N0-BUCOKM HUBa Ha NpPeACHPAHO MbXJeHe/
TpenteHe ([IM/I1T) 1 BeHO3eH TPOMBOEMOOTU3BM
(BTE), xouTo ca 3HaUYUTEJSHO MO-4€CTH B rpymnara
c PFO sarBapsane (IIM/IIT: 1,41% copsimo 0,64%,
BTE: 1,86% cnpsimo 0,37%). [loBuiieHaTa yecToTa
Ha Te3H YCJI0KHEeHM s Hajlara NoBULLeHO BHUMaHUe.
He ca Ha6/1101aBaHM 3HAYUTE/THU PA3/IMKU B 0011a-
Ta CMbPTHOCT MEX/y JIBeTe IPYIH.

ToBa e Hal-roJIAMOTO MpPOYYBaHE O MOMEH-
Ta, u3caeABallo 3atBapsHeTo Ha PFO npu mno-
Bb3pacTHU MNallMeHTH, TbHU KaTO NpeJUIIHUTE
paH/JOMU3MpAaHU Npoy4yBaHUA ca (OKycUpaHHU
[JIaBHO BBbpXy JKIA Ha Bb3pacT 18-60 roauHwu.
Bbnpeku Te3u 3aK/0YEHUS, BCe Olle ca Heob6xo-
JUMH pPaHJO0MHU3NPaHA KOHTPOJIUPAHU IPOyYBa-
HU{ CIIel}Ma/IHO IIPY [T0-B'b3PacTHU NALlMeHTH, 3a
Jla ce BaJIUAMpaT Te3u pe3y/ITaTH.

ExcniepTuTe npezynpex/aBart, ye peLleHUeTO
3a uU3BbpLIBaHe Ha 3aTBapsiHe Ha PFO Tps6Ba ga
ce B3eMa BHHMaresHO. CbLIO Taka MogyepTaBaT
B)KHOCTTA Ha CMa3BaHETO Ha HACTOALLMTE Mperno-
pbku Ha SCAI, KOUTO OGMKHOBEHO IMpPENOPbYBAT
3aTBapsiHe Ha PFO npu no-muiay nauueHTH (mof
60) 6e3 apyra siICHa eTHOJIOTHS Ha MHCYIT. [Ipu mo-
Bb3pAaCTHUTE NALMEeHTH PUCKOBETE, BKJIOYUTEHO
ycaoxHeHusTa kato [IM/IIT u BTE, Tpsi6Ba fa 6b-
JiaT NpeTerJIeH! CIPsIMO NOTeHLUA/IHUTE M0JI3U OT

V. Dimitrov et al.
Persistent foramen ovale...

Volume 8, Number 3 « 2025
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A study presented at the European Stroke
Organisation Conference (ESOC) in 2024 ana-
lyzed the outcomes of percutaneous PFO closure
in patients aged 60 years and older who had ex-
perienced an ischaemic stroke [20]. A total of
5508 patients were included in the analysis, and
1132 patients underwent PFO closure, while
the remaining 4376 did not undergo the pro-
cedure. The results suggested that PFO closure
could reduce the incidence of recurrent isch-
emic strokes by approximately 38% over three
years, compared to those who did not undergo
the procedure. The recurrent stroke rate was
significantly lower in the closure group (1.65
vs. 2.66 per 100 patient-years), with a hazard
ratio of 0.62. However, the procedure was also
associated with higher rates of atrial fibrilla-
tion/atrial flutter (AF) and venous thrombo-
embolism (VTE), which were significantly more
frequent in the PFO closure group (AF/: 1.41%
versus 0.64%, VTE: 1.86% versus 0.37%). The
increased incidence of these complications war-
rants caution. No significant differences in over-
all mortality were observed between the two
groups.

This is the largest study to date examining PFO
closure in older patients, as previous randomized
trials have mainly focused on individuals aged 18-
60 years. Despite these findings, randomized con-
trolled trials specifically in older patients are still
needed to validate these results.

The experts claim that the decision of perform-
ing PFO closure should be taken carefully. They
also emphasize the importance of adhering to cur-
rent SCAI recommendations, which generally rec-
ommend PFO closure in younger patients (under
60) without another clear etiology of stroke. In
older patients, risks, including complications such

as AF and VTE, should be weighed against the po-
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B. AiumuTpos u gp.

KAPAMOAOTI'UA & MepcucTupaly hopameH osare...
KAPAOXUPYPTUSL ~

AU Tom 8, Bpon 3 « 2025

HaMaJIIBaHeTO Ha NOBTapsLuTe ce UHCYITH. [Ipe-
nopbKUTe U pe3yataTsT oT RoPE ckanaTa Tps6Ba
Jla PBKOBOJAT IIpoLieca 3a B3eMaHe Ha pellieHHue.

3AKJ/IIOYEHHUE

B 3akJitoueHue, pyTUHHUSA CKpUHUHT 3a PFO u
ASD npu maliieHTH C KpUIITOTEeHEH UHCYJIT Ca OT
ChIIeCTBEHO 3HAaYeHHeE 32 paHHaTa JUarHoCTUKa
U JiedeHHe Ha Te3Uu CbpAeYHU MaadopMalud U
TeXHUTe YCA0XKHeHUs. Y ABeTe 4yecTo Morar Jia
OCTaHAT ACUMIITOMHH, KOETO MoJ4YepTaBa KOJIKO
e BakHA II'bJIHATa exokapauorpadcka OIeHKa,
0CO6€eHO NpPH MallMeHTH C KPUNITOTEHHU UHCYJITH
U IpyTyd eMOOJIMYHU UHIUJIEHTH 6e3 sIBeH eTHu-
osorudyeH ¢akTtop. HaBpemeHHOTO uaeHTUU-
[[MpaHe MO03BOJISIBA MOJAXO/SIN0 JieUeHUE, KOETO
MOXKe Jla NpeJOoTBPATH MOTEHIUAJHU YCJI0XKHE-
HUS KaTO OCTPU eMOOJIMYHU UHIIUIEHTH, Chp/ley-
Ha HEJOCTAaTbYHOCT U apUTMUHU. BKJHOUBaHETO
Ha CTaHJAPTU3UPAHU NPAKTHUKU 32 HAOJI0AeHHe
Y IMaTrHOCTHUKA rapaHTUpa MO0-A06pU pe3yTaTH
3a NalMeHTUTe Ype3 B3eMaHe Ha pelleHUsITa OT-
HOCHO JIeYeHHUEeTO — MeJIUKaMeHTO3Ha Teparnus,
NepKyTaHHA WU XUPYPruiHa UHTEPBEHIUSA, KO-
raTo e Heo6xoauMo. TbH KaTo HallleTO BHUMaHHe
€ HAaCOYeHO KbM Te3U CbCTOSHUS, MOCTOSTHHATA
OAMTEHOCT U IPOTOKOJIUTE 32 CKPUHUHT TPsi6Ba
Jla cyie/iBaT AUAarHOCTUYHUTE MPOTOKOJIHU U CTpa-
TEeruuTe 3a JiedeHWe, AaJleHU OT HACTOSIL[UTE
npenopsbku [1, 3,5, 13, 21-23], 3a aa ce nof06psAT
J'BJITOCPOYHUTE IpUxkH 3a inna ¢ PFO u ASD.
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KAPAMOAOTHIA & KnuHMYHa OLieHKa Ha NaLyeHTH. .
KAPAUOXUPYPI'US -

AU Tom 8, Bpoit 3 « 2025

K/IMHUYHA OHEHKA HA TIAIMEHTH C OCTBHP BECTUBYJIAPEH CUHAPOM.
KOTA JIA CME CIIOKOMHH U KOTA JIA IOE'bP3AME?

C. boosicuHos

Kaunuka no HepeHu 6os1ecmu, MBAJI “Cepye u mo3ek” - [11eseH

Pesiome. Bceku [ieH B CIIELIHUTE OT/eJIeHUs] Ha GOJIHUIIM 10 LIeJIHs CBAT MOCTBIIBAT MHOXECTBO
HalleHTH CbC CBETOBBPTEXK. OCTPUAT BeCTUOY/IapeH CHHAPOM Ce XapaKTepu3upa C BHE3aIHO
HACT'BIHUJI CUJIEH IPOAB/DKUTENIEH CBETOBBPTEX ChC MM 6€3 YyBCTBO HA BbPTEHE C BpeMeTpae-
He noBeye oT 24 yaca. [lopazu cioxHaTa HepapxUiHa OpraHu3alus Ha BeCTU6yIapHaTa CUCTeMa
(BBIpEKH cxojHATA KIMHUYHA KAPTHUHA) eTUOJIOTHSTA U TAaTOreHe3aTa Ha OCTPHS BeCTHUOYIapeH
CUH/JIPOM MOTaT Jia 6'bJJaT Pa3HOO6PA3HHU U TPYHH 32 AUATHOCTHKA, T'hH KaTO B TSX Ca BKJIIOYEHH
KaKTO OCTPH CbCTOSIHUSI KaTO UCXEMHUYHHS MO3bUEH UHCYIIT, KOUTO MOTaT Jja I0BeJaT 0 UHBa-
JIMJHOCT U JIeTaJleH U3X0J], TAKa U CaMOOrpaHHYaBally Ce U XPOHUYHU 3a60JisiBaHUs1. 3aTOBA e
He06X0AMMO NPUJIAaTaHeTO Ha Ha/IeXK/IHU METOJMKH 3a O'bp3a, NPeLM3Ha ¥ CUTypHA JUAarHOCTHKA,
KOSITO Zla HACOUM PHUCKOBUTE GOJIHH 3 CIIEIIHA UHTepBeHnUs. [IpeicTaBsMe cepusl OT KIMHUYHU
cJlydau Ha MaLMeHTH C OCT'bP BECTUOYJIapeH CHHAPOM, JIeKyBaHU B HeBposioruuHaTa KJIMHUKA Ha
MBAJI “Cbp1ie u M03bK” - [l1eBeH.

K/II0490BHY AyMM: OCTBP BECTHOY/IapEH CUHAPOM,/ €THOJIOTHS], TATOreHe3a; CEPUs OT KJIMHUYHU
caygau
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CLINICAL ASSESSMENT OF PATIENTS WITH ACUTE VESTIBULAR SYNDROME.
WHEN TO BE CALM AND WHEN TO HURRY?

S. Bozhinov

Clinic for Nervous Diseases, Heart and Brain Hospital - Pleven

Abstract. Every day a lot of patients with vertigo are admitted to emergency departments around
the world. Acute vestibular syndrome is characterized by sudden onset of severe, prolonged vertigo
with or without a spinning sensation lasting more than 24 hours. Due to the complex organization
of the vestibular system, despite the similar clinical presentation, the etiology and pathogenesis of
acute vestibular syndrome can be diverse and difficult to diagnose. Due to the fact that it includes
both acute conditions such as ischemic stroke, which can lead to disability and death, as well as
self-limiting and chronic diseases, it is necessary to apply reliable methods for rapid and precise
diagnostics, which can refer high-risk patients for emergency intervention. We present a series of
clinical cases of patients with acute vestibular syndrome treated in the neurological clinic of the
Heart and Brain Hospital in Pleven.

Key words: acute vestibular syndrome/etiology, pathogenesis, series of clinical cases

EnNUaEMHUOJIOrus EPIDEMIOLOGY

OcTpusT BecTubynapeH cuHgpoM (AVS) e yec- Acute vestibular syndrome (AVS) is a com-
TO CpelllaHO CbCTOSIHUE B CIEIIHWUTE OTAeseHUss  mon condition in emergency departments and
M I'bpBUYHATA 3/JpaBHa oMol ¢ yectota o 3%  primary care, with an incidence of up to 3%.
OT BCUYKHU ciy4dau. AVS e npuunHa 3a 10 20% ot AVS accounts for up to 20% of visits related
NOCellleHUsTa, CBbP3aHU ChC CBETOBBPTEXK U 3a-  to vertigo and dizziness. Of all patients with a

>> 52




MaiiBaHe. OT BCHYKH NMallMeHTH C KJIMHUYHA Kap-
THHA Ha OCT'bP BecTuOysapeH cuHpoM 10 10%
O6UBAT JUATrHOCTUIMPAHU C UCXEMUYEH UHCYJT B
MO3'BYHHUSA CTBOJI MJIM MaJIKUsl MO3BbK [1].

ETHOJIOrUs

Om cmpaHa Ha nepugepHama HepsHa cucmema:

* BecTubynapeH HeBpOHUT

* JIJaBUpPUHTHUT

* MenuepoBa 6oJiecT

* BPPV - GeHUTrHeHO MO3UI[MOHHO MapOKCU3-
MaJIHO BEPTUTO

* OTOTOKCUYHU MeJJMKaMeHTH

* YBpexJaHe Ha BeCTUOY/JApHUS HEPB WU
JIabUpHUHTA CJiefi TpaBMa.

Om cmpaHa Ha YyeHmpa/Hama HepeHa cucmema:

* UcxeMUyeH HWHCYIT B 3aJiHaTa MO3bYHA
LMPKYyJaLus

* MHoOXecTBeHa CKJiepo3a

* BectubynapHa MmurpeHa

* Tymopu - BecTuOy/1apeH HEBPUHOM

* EHuedanuTy, abeuecy, CHpUHTOOY16USI.

IIATOTEHE3A U KJIMHUYHA
KAPTHUHA

OcTpusIT BeCTUOY/IapeH CUH/IPOM Ce XapaKTe-
pH3Mpa CbC cle[jHaTa KIMHUYHA KapTHHA:

* BHe3anHo HACTBIINJI CUJIEH TOCTOSTHEH CBe-
TOBBPTEX.

» TajieHe 1 MOBpbIIAHE.

* HucrtarbM - HeBOJIEBU PUTMHUYHH OYHHU
JBUKEHMUS.

* HapymieHo paBHOBecHe.

* HecTrabusHa moxozxka.

CnenuduyHaTa XapaKTePUCTHKA Ha OYHUTE
JIBUPKEHUSI U HapylLIEHUsATA HA PAaBHOBECUETO U
MO0X0/iKaTa MOTaT Jia afaT U3KJIKUYUTETHO LleHHa
uHdopMalus Ha KJIMHUIMCTA TIPU IbpPBOHAYaJI-
HaTa OlleHKa Ha MalMeHTH C OCTbp BeCTHOYyJa-
peH cuHapoM. ETo 3aio e oT 0co6eHO 3HaYueHHe
[103HaBaHETO Ha Bb3MOXKHHUTE MOAJIeXKallly 1aTo-
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clinical presentation of acute vestibular syn-
drome, up to 10% are eventually diagnosed
with ischemic stroke in the brainstem or cer-
ebellum [1].

ETIOLOGY

From the peripheral nervous system:

* Unilateral vestibular neuritis

* Labyrinthitis

* o Meniere's disease

* BPPV - benign positional paroxysmal ver-
tigo

* Ototoxic medications

* Damage to the vestibular nerve or labyrinth
related to trauma.

From the central nervous system:

* Ischemic stroke in the posterior cerebral
circulation

* Multiple sclerosis

* Vestibular migraine

* Tumors - vestibular neurinoma

* Encephalitis, abscesses, syringobulbia.

PATHOGENESIS AND CLINICAL
PRESENTATION

Acute vestibular syndrome is characterized by
the following clinical presentation:

* Sudden onset of severe persistent vertigo.

* Nausea and vomiting.

e Nystagmus - involuntary rhythmic eye
movements.

* Balance impairment.

* Unsteady gait.

The specific characteristics of eye movements
and balance and gait impairment can provide ex-
tremely valuable information to the clinician in
the initial assessment of patients with acute ves-
tibular syndrome. Therefore, it is of particular im-

portance to know the possible underlying patho-
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reHeTUYHHU ME€XaHU3MHU Ha CbCTOAHHETO U KJIIO-
YOBHTE PA3JIMKH B KJIMHHUYHA UM U3dBa.

BecTtubysiapeH HeBpOHHUT

BecTubGyslapHUSAT HEBPOHUT € OCTPO ChCTOS-
HUe, 'bJDKAL0 Cce Ha B'b3MajJeHue U OTOK Ha Be-
CTUOY/IapHHUS HepPB, Hal-4eCTO C BUPYCHA r'eHes3a,
BOJlel0 10 AUCPYHKIUA B IPOBEXKAAHETO Ha Be-
cTubysapHaTa UHGOPMALUs OT BBTPELIHOTO YXO
Jl0 M03bKa. OCHOBHUSAT MAaTOreHETUYEH MEXaHU-
3BM Ce CbCTOM B NOsIBaTa Ha AUcCOGaTaHC MEXIY
nocTbnBallata UHopMalus OT ABaTa BeCTUOY-
JIApHU alnaparta, BoZelllo 0 T0siBaTa Ha HUCTAr'bM.

HucrarMsT npezcTaB/isiBa pUTMUYHU HEBOJIe-
BU OYHU JBMKeHHUs. Moxe Aa 6bje Ppusnosoru-
YyeH M naTtoJsiornyeH. PU3HOOrMYHUAT HUCTAr'bM
MOJKe /la ce siBSIBa IPU HOBOPOJIEHU U MaJIKH Jiela
BCJIe/ICTBME Ha pa3BUBalljaTa ce HEPBHA CUCTEMa.
[Ipu Bb3pacTHU ce HAbGJIOAABA IPH ABMKEHUS Ha
IJIaBaTa U TSJIOTO C LieJ1 CTabUIM3upaHe Ha MorJie-
Jla ¥ 3pUTEJIHOTO 1oJ1e. B crapyecka Bb3pacT Moxe
Jla ce HabJIIOIaBa HUCTAIr'bM 6€3 HElPeMEHHO TOU
Jla T0Ka3Ba NaTOJIOTMYeH Mpoliec.

HuctarmbsT uMa JiBe $pasu - 6bp3a U GaBHa.
Bbp3aTta ¢asza oTroBaps Ha KOPeKLUATA, KOs-
TO BecTHOyJapHaTa CUCTeMa M3BBPILBA, 33 Ja
crabunusupa norieja. ETo 3amo mocokata Ha
HUCTaIr'bMa ce OllpeJiesis Clopej MOcCOKaTa Ha
6bp3ara ¢dasza. Hall-ecHUAT HauUH 3a pasbupa-
He Ha pU3MO0JIOrMYHUTE OCHOBU Ha HUCTAr'bMa e
ype3 T.Hap. Ka/10puiiHa npoéa. [lpu KajopuiiHa-
Ta npob6a ce U3BbPUIBAT NPOBOKALMOHHU NPOGH
Ha BecTUOY/JapHUS anapaT, pasnoJioXKeH BbB Bb-
TPELIHOTO yXO, Ype3 allJIMKMpaHeTO Ha ToImJja/
CTyZieHa BoJia WM Bb3/lyX BbB BBHIIHUA CIYXOB
npoxoz. TonsaTta npo6a BoAy 10 Bb30yK/IaHe Ha
BecTHOyJapHUs amnapaT, KOMTO Hu3mpalia Bb3-
Oy/lHY MMIYJICH Yype3 BeCTUOYJIapHUS HEPB KbM
BeCTHUOYJapHUTE f1/ipa U APYTHd CTBOJIOBU CTPYK-
TYpH, KOETO BOJM JI0 NOsIBaTa Ha HUCTAI'bM KbM
Bb36y/eHaTa cTpaHa. CTyneHaTa npoba OoT CBOs
CTpaHa BOJM [0 UHXUOHUIMS HA CbOTBETHHUS BeC-
TUOY/IapeH anapaT U Taka HaMajleHaTa apepeH-
Tauus KbM BeCTUOYJapHUTE si/ipa BOJLU [0 Ipe-
BaJIMpaHe Ha UMIYJICUTe OT o6paTHATa CTpaHa U
HUCTAr'bM K'bM Hest [2].
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genetic mechanisms of the conditions and the key
differences in their clinical presentation.

Unilateral vestibular neuritis

Vestibular neuritis is an acute condition
caused by inflammation and edema of the vestib-
ular nerve, most often of viral genesis, leading to
dysfunction of the conduction of vestibular infor-
mation from the inner ear to the brain. The main
pathogenetic mechanism consists in the appear-
ance of imbalance between the incoming infor-
mation from the two vestibular organs, leading to
nystagmus.

Nystagmus stands for rhythmic involuntary
eye movements. It can be physiological and patho-
logical. Physiological nystagmus can occur in new-
borns and young children as a result of the devel-
oping nervous system. In adults, it is observed
during head and body movements in order to sta-
bilize gaze and visual field. In the elderly, nystag-
mus can be observed without necessarily indicat-
ing a pathological process.

Nystagmus has two phases - fast and slow.
The fast phase corresponds to the correction
that the vestibular system performs to stabi-
lize gaze. Therefore, the direction of nystagmus
is determined according to the direction of the
fast phase. The easiest way to understand the
physiological basis of nystagmus is through the
so-called caloric test. In the caloric test, prov-
ocation tests are performed on the vestibular
apparatus, located in the inner ear, by applying
hot/cold water or air to the external auditory
canal. The warm sample leads to excitation of
the vestibular apparatus, which sends excit-
atory impulses through the vestibular nerve to
the vestibular nuclei and other stem structures,
which leads to the appearance of nystagmus to
the excited side. The cold sample, in turn, leads
to inhibition of the corresponding vestibular
apparatus and thus the reduced afferentation to
the vestibular nuclei leads to the predominance
of impulses from the opposite side and nystag-
mus towards it [2].



[To cbmusa MexaHU3bM nepudepHa Je3us Ha
BeCTUOY/IapHUS HepB BOAU [0 NpeobJajiaBaHe
Ha Bb30YAHHUTE UMIYJCH OT CpellynoJsoXKHaTa
CTpaHa U MosIBaTa HAa XOPU30HTAaJIeH HUCTAI'bM
K'BbM Hesl.

['yctaB Anekcangep (1873-1932) - aBcTpuid-
CKH{ OTOJIApUHI0JIOT, IPOBEX/1a U3CJIelBaHUsl HA
OYHHTE JBM)KEHUs U BeCTHOyJapHaTa cUCTeMa.
To#t knacuduipa HUCTArbMa npu nepudepHU
JIe3UW Ha BeCTUOY/IapHUS HEPB B 3 CTENEHU:

* Huctarem camo npu norjej KbM Gbp3ata
¢daza - 1-Ba cTeneH.

* HuctarsM npu norjiej Hanpej U KbM 6bp-
3aTa ¢asa - 2-pa CTelleH.

* HucrareMm BbB BCUUKH IIOCOKH — 3-Ta CTEIEH.

3aKkoH'bT Ha AJsiekcaHzep rjacu: CnOHMaH-
HUAM HUCMazesm npu nayueHmu ¢ nepugepHu
eecmuby/apHu J1e3uu ce 3acu/18a npu noz.eo
KoM 6sp3ama haza Ha Hucmazema u omcaae6-
ea/u3uye3ea npu nozsed KeM 6agHama ¢gasa.

BaxkHo e sma ce oT6esexu, 4ye npu nepudep-
HUTe JIe3UY [I0COKaTa Ha HUCTAarbMa 0CTaBa KOH-
CTaHTHa 6e3 Jja ce IPOMeHs [IPH MOorJe]| KbM Cpe-
yN0JIOXKHATa cTpaHa [3].

* BogemuTe KJIMHUYHM CUMITOMHM NPU Be-
CTUOY/IapHUS HEBPOHUT ca:

* BHe3anHO HACTBOUJ CUJIEH MPOJBJIKUTE-
JIEH CBETOBBPTEX CbC/6e3 YyBCTBO HAa BbPTEHE.
Moxxe fa ce npejlecTBa OT KPaTKH eNU30/AU Ha
CBETOB'BPTEX NPEJUIIHUTE HAKOJIKO JHU.
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®ur. 1. CTBOJIOBU MeXaHU3MU 3a FTeHepUpaHe Ha HUCTal'bM

Fig. 1. Stem mechanisms for generating nystagmus

By the same mechanism, a peripheral lesion
of the vestibular nerve leads to a predominance
of excitatory impulses from the opposite side
and the appearance of horizontal nystagmus to-
wards it.

Gustav Alexander (1873-1932) - Austrian oto-
laryngologist, conducted research on eye move-
ments and the vestibular system. He classified
nystagmus in peripheral lesions of the vestibular
nerve into three degrees:

* Nystagmus only when looking at the fast
phase - 1st degree.

* Nystagmus when looking forward and at the
fast phase - 2nd degree.

* Nystagmus in all directions - 3rd degree.

Alexander’s law states: Spontaneous nystag-
mus in patients with peripheral vestibular le-
sions increases when looking at the direction of
the fast phase of nystagmus and weakens/dis-
appears when looking towards the slow phase.

It is important to note that in peripheral le-
sions the direction of nystagmus remains constant
without changing when looking at the opposite
side [3].

* The leading clinical symptoms of vestibular
neuronitis are:

* Sudden onset of severe prolonged vertigo
with or without spinning sensation. It may be
preceded by brief episodes of vertigo in the
previous few days.
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* CHMITOMUTE ce BJIOLIABAT NPU ABHXKEHUS
Ha IJIaBaTa B NMPOCTPAHCTBOTO, 3aTOBA OOJIHUTE
npeJoYMTaT ja OCTAHAT HAI'bJIHO HEMO/BUKHU
B JIETHAJIO T0OJIOKEHHUE.

* YcelaHe 3a ABMXXEHHe HAa OKOJIHOTO NPOC-
TPAHCTBO C pa3Ma3BaHe Ha KOHTYPUTe Ha Npej-
MeTUTe (OCLUJIONCHS).

* [locTypasHa HeCTaOMJIHOCT C TeHJEeHLUs
NalMeHTHT Jia 3a/]MTa U Jia aJla KbM CTpaHaTa
Ha [OpaKeHHEeTo.

* ['ajleHe c MHOI'OKpATHO NMOBp’bIljaHe (motion
sickness).

HcxeMuyeH MO3'bYEH UHCYJIT
VcXeMUYHUAT MO3bYEH HMHCYJIT € BHe3alHO
HACTBIMWJIO HapylleHHe Ha MO3'bYHOTO KP'bBOOO-
palleHue, Ib/HKALLO Ce HA 0OCTPYKLUA B KPbBO-
CHab/isIBAaHETO Ha olpejesieHa YacT Ha MO3'bKa,
BOZEIL[0 0 CbOTBETCTBAILl HAa 3acerHaraTra 4acT
HeBpoJioTHYeH AeUuuuT. Oule B I'bpBUTE MUHY-
TH CJ1e/l Ha4aJI0TO Ha MHCYJITA 3all04YBaT NpoMe-
HU B 3acerHAaTUTE HEPBHHU KJIETKH, BOZAELIU [0
3arybara Ha TsxHaTa QyHKLUsA. AKO 06CTPYKLHU-
ATa He O'bJle NPeo/0JiHA CIIOHTAHHO WJIU 4pe3
MeJUIMHCKA HaMeca HACTbIBAT Heo6paTUMH
NpolLiecd B HepBHATa T'bKaH C MOCJe/Bala Kie-
Tb4HA CMBPT. KOJKOTO MO-ro/isiM e 3acerHaTusT
Cb/I0B 6aceiH U Mo-NPOAb/HKUTENHO NEPCUCTHPA
06CTPYKLUATA, TOJKOBA MO-TEXKKH Ca HEBPOJIO-
TMYHUAT AePULUT U OCTaTbYHATa MUHBAJIUJHOCT.
B TexKuTe ciydyau ¥ NpH 3acsiraHe Ha »KU3HEHO-
BOXXHU MO3'BUHH LIEHTPOBE € Bb3MOXKHO /A Ha-
CT'bIIU JieTaJleH u3xo[. ETo 3a1o e Heo6x0 MO
CBOEBPEMEHHO NOCTAaBsIHE HA TOYHA JUarHosa U
Haco4yBaHe Ha MalUeHTa 3a NpaBUJIHA MeJULUH-
CKa UHTEPBEHLM B CIIELIEH MOPSLBK.
MO3BYHUAT CTBOJI CbA'bPXKa MHOXKECTBO CTPYK-
TypU Ha BecTHUOy/JapHaTa CHUCTEMa, CBbpP3aHU C
KOHTPOJIa Ha OYHUTE JBIKEHUS], MyCKYJIHUS TOHYC,
NoXo/iKaTa, 6a/JlaHCBT M KOOpAMHALMATA. 3aToBa
NpY HapylleHHe B KPbBOTOKA JI0 TE3U 00JIACTH ce
NosIBSIBa CepU03HAa HEBPOJIOTMYHA CUMIITOMATHKA.
OcTpusT BecTUOYIapeH CUH/IPOM € XapaKTep-
Ha MposiBa Ha UCXEMUS, JIOKAJIM3UPaHa B IPOLbJI-
roBaTHs MO3'bK U MOCTA B 30HUTE, KP'bBOCHAO/ -
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* Symptoms worsen with head movement, so
patients prefer to remain completely still in a lying
position.

 Sensation of movement of the surrounding
space with blurring of the contours of objects
(oscillopsia).

* Postural instability with a tendency to
stagger and fall towards the affected side.

* Nausea with repeated vomiting. (motion

sickness)

Ischemic stroke

Ischemic stroke is a sudden disturbance of
cerebral blood circulation due to obstruction in
the blood supply to a certain part of the brain,
leading to a neurological deficit corresponding
to the affected area. In the first minutes after
stroke onset, alternation begins in the affected
nerve cells, leading to loss of their function. If
the obstruction is not overcome spontaneous-
ly or through medical intervention, irrevers-
ible processes begin in the brain tissue with
subsequent cell death. The larger the affected
vascular area is and the longer the obstruction
persists, the more severe the neurological defi-
cit and residual disability. In severe cases and
when vital brain centers are affected, a lethal
outcome is possible. Therefore, it is necessary
to promptly make an accurate diagnosis and
refer the patient for appropriate medical inter-
vention.

The brainstem contains numerous vestib-
ular structures involved in the control of eye
movements, muscle tone, gait, balance, and co-
ordination. Therefore, when blood flow to these
areas is disrupted, serious neurological symp-
toms occur.

Acute vestibular syndrome is a common man-
ifestation of ischemia localized in the medulla ob-

longata and pons in the areas supplied by the a.



BaHHM OT a. cerebelli anterior inferior (AICA) u a.
cerebelli posterior inferior (PICA).

basilar a.

vertebral a.
anterior spinal a.

PICA

dur. 2. KnoHoBe Ha 6a3usiapHaTa apTepus (Iorses oTnpes)
(ot Novakovic-White et al, 2021 [4])
Fig. 2. Branches of the basilar artery (front view) (from
Novakovic-White et al, 2021 [4])

CTpyKTypH, KpbBocHabasaBaHu oT AICA - Ja-
TepaJieH pons — peTUKy/JIapHa ¢opMariys, MOTOp-
HO apo Ha n. facialis, ciyxoBu s/jpa, BecTuby1ap-
HU f7pa, nu. tr. solitari; cpegHO MaJKOMO3BYHO
kpade, a. labyrinthi, tr. spinothalamicus, manbk
M03bK - flocculus, vermis, cikMnaTUKOBY BJIaKHA.

KnvHu4HaA KapTHHa:

— WIICUJIaTepa/iHa MOTOPHA aTaKCUs B Kpau-
HUILUTE C JU3METPHUSI;

— JIOKOMOTOpPHA aTaKCHsI;

— CBETOBBPTEX CbC/6€3 YYBCTBO 3a BbPTEHE;

— HUCTarbM;

— rajieHe ¥ OBP'bIIAHE;

— UIICUJIaTepasHa HEBPOCEH30pHA 3ary6a Ha
CIyxa;

— uIncujatepajeH galuuaguc U NpoMsiHa BbB
BKyCa;

— UIICUJIaTepasIHa JIMIeBA XUIIeCTe3Hs;

— KOHTpaJlaTepasiHa TeJleCHa XUIeCTe3us;

— npusHak Ha Kuiog-bepHap-XopHep.
Cmpykmypu, KpegocHabdsieaHu om PICA
MabK MO3'BK - Vermis, ZjoJiHa MOBBPXHOCT Ha
flocculus u nodulus, nucleus ambiguus, BecTu6y-
JIApHH 51/1pa, LOJHO MaJIKOMO3'BbYHO Kpaue, track
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cerebelli anterior inferior (AICA) and a. cerebelli
posterior inferior (PICA).

®ur. 3. KioHoBe Ha Ga3u/iapHaTa apTepus (TorJies, OTCTPaHH)
(Google images)
Fig. 3. Branches of the basilar artery (side view)
(Google images)

Structures supplied by AICA - lateral pons -
reticular formation, motor nucleus of n facialis,
auditory nuclei, vestibular nuclei, nu tr solitarii;
Middle cerebellar peduncle, a. labyrinthi, Tr. spi-
nothalamicus, Cerebellum - Flocculus, Vermis,
Sympathetic fibers.

Clinical presentation:

—ipsilateral motor ataxia in the limbs with
dysmetria;

—locomotor ataxia;

— vertigo with/without a sense of rotation;

—nystagmus;

—nausea and vomiting

— ipsilateral sensorineural hearing loss;

— ipsilateral facialis and taste change;

— ipsilateral facial hypesthesia;

— contralateral body hypesthesia;

— Claude-Bernard-Horner sign.

Structures supplied by PICA - cerebellum -
vermis, inferior surface of flocculus and nodulus,

nucleus ambiguus, vestibular nuclei, inferior cer-
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spinothalamicus, cuMnaTukoBU BJakHa, plexus
choroideus.

Kaunuyna kapmuHa (cuHdpom Ha Wallenberg):

WUncunatepasHO: arakcus, [JU3MeTpus,
npusHak Ha Kiog-bBepHap-XopHep, xunecte3ud
3a 60JIKa ¥ TeMIlepaTypa 3a JIMLETO, AUCPOHMUS,
u3apTpus, Aucdarus, HUICTAIr'bM.

KoHTpasaTepasHO: xunecre3us 3a 60Jka
Y TeMIlepaTypa 3a TAJI0TO [5].

JIabBUpPUHTUT

JIaBUPUHTUTBT € OCcTpo 3aboJisiBaHE HA Bb-
TPELIHOTO yX0 C HUHPEKIMO3HA IreHe3a — GaKTepu-
aJIHa, M0-4€eCTO BUPYCHA, MPOTHYAII[0 ChC 3acsraHe
Ha JabupuHTa. [Ipy JJAGUPUHTHUT OCBEH BECTUOY-
JIADHUTE CTPYKTYPHU Ce 3acsra U KoxJiesita, KOeTo
BO/JIM B JIOII'bJIHEHHE KbM CBETOBBPTEXKA, IajleHe-
TO, HOBP'BILAHETO U HApYyIlIEHUsITa B paBHOBeCHe-
TO, CBIII0 TaKa U HAMaJIEHHE Ha C/IyXa U THHUTYC.

MeHuepoBa 60J1eCT

XpoHUUYHO 3a60JisIBAHE HA BBTPELIHOTO YXO,
JUbJDKAIIO Ce Ha MOBUIIEHO HAaTPyNBaHe HA €H-
JosrMda BbB BBTPELIHOTO YXO, U3BECTHO KAaTO
hydrops, koeTo Boau A0 AUCOYHKIMS HA JIabU-
PHHTA U M0SBaTa Ha CBETOBBPTEXK, rajieHe, OB-
pblljaHe, HAPYLUIEHO PAaBHOBECHE U MIOXO/KA, CJIy-
XOBa 3ary6a, Mmo-u3pa3eHa 3a HUCKHUTE YeCTOTH,
THHUTYC, yCelllaHe Ha II'bJIHOTA U TEXECT B YXOTO.

BPPV (6eHUrHEeHO MO3UI[MOHHO MAPOKCH-
3MaJIHO BEPTHUIO)

[IpencraBsisiBa 4ecTO CpeljaHO 3aboJisiBaHE
Ha BeCTUOYJIApHUS anapar, J’b/DKAIllo ce Ha aKy-
MyJlalysiTa Ha KPUCTAIM OT KasllMeB KapOoHAT
(oTosIMTH) B YyTPUKYJIyCa, KOUTO MPH Crieludpuy-
HU JIBU>KEHMS Ha IJlaBaTa ce OTK'bCBAT U NPEMHU-
HaBaT B MOJYOKPBKHUTE KaHaJU, KOETO BOJH /10
KpaTKH enu30/1 (CeKyH/ U 10 HAKOJIKO MUHYTH)
Ha 6YpHU BECTUOYJIapHU peaKI[UH.

MHoxecTBeHa CKJepo3a

XpOHUYHO HEBPOJIOTUYHO 3aboJisiBaHe C aB-
TOMMYHHa reHesa, 3acdarauo LIHC, xapakTtepusu-
paio ce c Bb3NajeHUe, leMUeJUHU3al1s U He-
BpozereHepanus. UmMa Tpu popMu Ha nmpoTHUYaHE
- NPUCTBIHO-PEMUTEHTHA (Hali-uecTa), MbpPBUY-
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ebellar peduncle, track spinothalamicus, sympa-
thetic fibers, plexus choroideus.

Clinical presentation (Wallenberg syndrome):

Ipsilateral: Ataxia, Dysmetria, Claude-Ber-
nard-Horner sign, hypesthesia for pain and tem-
perature for the face, dysphonia, dysarthria, dys-
phagia, nystagmus.

Contralateral: Hypoesthesia for pain and
body temperature [5].

Labyrinthitis

Labyrinthitis is an acute disease of the in-
ner ear with infectious genesis - bacterial, more
often viral, with involvement of the labyrinth.
In labyrinthitis, in addition to the vestibular
structures, the cochlea is also affected, which
leads in addition to vertigo, nausea, vomiting
and balance disorders, also to hearing loss and
tinnitus.

Meniere’s disease

A chronic disease of the inner ear due to in-
creased accumulation of endolymph in the inner
ear, known as hydrops, which leads to dysfunc-
tion of the labyrinth and the occurrence of verti-
g0, nausea, vomiting, impaired balance and gait,
hearing loss, more pronounced for low frequen-
cies, tinnitus, a feeling of fullness and heaviness
in the ear.

BPPV (Benign Positional Paroxysmal
Vertigo)

It is a common disease of the vestibular sys-
tem due to the accumulation of calcium carbon-
ate crystals (otoliths) in the utricle that during
specific head movements, break off and pass into
the semicircular canals, leading to short episodes
(seconds to several minutes) of severe vestibular
reactions.

Multiple Sclerosis

A chronic neurological disease affecting the
CNS with autoimmune genesis, characterized
by inflammation, demyelination and neurode-
generation. There are three forms of progres-
sion - relapsing-remitting (most common),



HO Y BTOPHUYHO Iporpecupauia. [IpucTbnHo-peMu-
TeHTHaTa ¢popMa NpoTHYA C IPUCTBIIU Ha OKaJ-
Ha HEBPOJIOTHUYHA CHMIITOMATHKA, ABJDKAIIU Ce
Ha aKTHBHO B'b3MaJIeHHE, KOETO BOJH 10 06pasy-
BaHETO Ha Jie3UH (aKTUBHHU IJIaKky). [I[py akTUBHU
IUIaKY, JIOKQJIN3UPAHHU B MO3BYHUSA CTBOJ U MaJl-
KHUSl MO3'bK, MOXKe Jla ce HabJloZjaBa KapTHHA Ha
OCTbP BecTHOyJIapeH CHUHJAPOM MOpajAM 3acsraHe
Ha BeCTHOYJIapHU LIEHTPOBE U II'bTHUIIA /10 KopaTa.

BecTubysapHa MurpeHa

HeBpoJiornuHo 3ab6oJisiBaHe, XapaKkTepu3upa-
1[0 Ce C eNIM30/i1 Ha CBETOBbPTEXK MUY 3aMaiiBaHe
C IPOB/KUTESHOCT MeX1y 5 min u 72 h, mpoTu-
Yallo Ha TepeHa Ha XPOHWYHA MHUIpeHa CbC/6e3
aypa. EfHa oT TeopuuTe e cBbp3aHa CbC CIOHTaH-
Ha JlenoJisipyu3alys Ha MoMyJIaliu OT HEBPOHU B
CTBOJIa, KOETO BOJU /10 CMYllleHHe B IPOBEX/AaHe-
TO U AXcOaaHC Ha TOCThIIBAlllAaTa BECTUOYIapHa-
Ta uHopMauus oT nepudepusaTa KbM Kopara.

KJIMHHUYHO MOKe /1a ce MPOSIBU ChC CBETOBBP-
TEeX C YYBCTBO HAa BbPTEHE WJIM Ha 3aMaiiBaHe C
ycellaHe 3a HeCTAaOWJ/IHOCT; €JHOCTPAHHO, MyJI-
cupallo rjaBo6oJive, 3aCUJIBALLO Ce NPU JBUXKe-
Hue; poTodpobus; poHoPoOus uau aypa. He e 3a-
J'bJDKATETHO BCEKU BECTUOY/IapeH MPUCTBII 1A e
CBIIPOBO/IEH C IV1aBO6OJIME, BBIIPEKU Ye MEXaHU-
3M'bT Ha Bb30y/la Ha BeCTUOY/IapHUTE CTPYKTYpHU
B CTBOJIA HAaNoA0651Ba TO3U NMPU MUTPeHA [6].

Bectubysnapuusar llIBaHoM

JlobpokadyecTBeHO, 6GaBHO-HApacTBaLO TY-
MOPHO 06pa3yBaHUe, IPOU3THUYALLO OT IIBAaHOBU-
Te KJIETKH, U3rPKAALM MHEJIMHOBAaTa 0OBUBKA
Ha OocMUsl KpaHUaJleH HepB. OCHOBHUTE CUMIITO-
MU ca NOCTelleHHO Iporpecupalia eHOCTpPaHHA
cJlyxoBa 3ary6a, TUHUTYC, CBETOBBPTEXK, 3aMaii-
BaHe U HecTabWJHOCT. OGMKHOBEHO TyMOpHAaTa
dopmarnys e pasnosioXKeHa B IOHTOLepebeapHUs
'bI'bJI U BBIIPEKU OGEHUTHEHUS] CU IPOU3X0J, MOXKe
Jla oka3Ba mass effect Bbpxy cbCe/jHU NpUJIeKaLIU
CTPYKTYPH B CTBOJIA, aHT @KU PAILU JIML|EBUS HEPB
¥ MaJIKUsi MO3'bK, BOJELIH /0 JIMIeBA Mapasin3a,
aTaKCHs, HUCTAI'bM, a NPU TOJIEMU TYMOPH MOXe
Jla ce CTUTHE J10 0OCTPYKIMS Ha LUPKyJIaLUaTa Ha
JIMKBOpPA U MOBUIIIEHO BBTPeYEPENHO Ha/IATaHe.

S. Bozhinov et al.
Clinical assessment of patients...

Volume 8, Number 3 « 2025

CARDIOLOGY

CARDIACSURGERY

&

primary and secondary progressive. The re-
lapsing-remitting form occurs with attacks of
focal neurological signs due to active inflam-
mation, which leads to the formation of lesions
(active plaques). In active plaques localized in
the brainstem and cerebellum, acute vestibu-
lar syndrome can be observed due to involve-
ment of vestibular centers and pathways to the
cortex.

Vestibular migraine

A neurological disease characterized by ep-
isodes of vertigo or dizziness lasting between 5
min and 72 h, occurring in the context of chronic
migraine with/without aura. One of the theories
is related to spontaneous depolarization of pop-
ulations of neurons in the brainstem, which leads
to disturbance in the conduction and imbalance of
the incoming vestibular information from the pe-
riphery to the cortex.

Clinically, it can manifest vertigo with a
feeling of spinning or dizziness with a feeling
of instability, unilateral, pulsating headache,
increasing with movement, photophobia, pho-
nophobia or aura. Not every vestibular attack
is necessarily accompanied by a headache, al-
though the mechanism of excitation of the ves-
tibular structures in the brainstem resembles
that of migraine [6].

Vestibular Schwannoma

Benign, slow-growing tumor arising from
Schwann cells, which form the myelin sheath of
the eighth cranial nerve. The main symptoms
are progressive unilateral hearing loss, tinni-
tus, vertigo, dizziness and instability. The tumor
formation is usually located in the cerebello-
pontine angle and, despite its benign origin, can
cause mass effect on adjacent brainstem struc-
tures involving the facial nerve and cerebellum,
leading to facial paralysis, ataxia, nystagmus.
Large tumors can lead to obstruction of the ce-
rebrospinal fluid circulation and increased in-
tracranial pressure.
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JAUATHO3A

OcTpuAaT BeCTHOY/IapeH CUHAPOM BKJII0YBA ChC-
TOSIHUS1, TPOTHUYAILY C BHE3AMTHO HACT'BIINJI CUJIEH
NPO/'BJDKUTEJIEH CBETOBBPTEX C WU 63 YYBCTBO
Ha BbpTEHe, 3aMaliBaHe, HApPyLIEHO pPaBHOBECHUE,
YeCcTOo e ChIPOBOZIEH C HUCTAI'bM, rajieHe, IOBP'b-
IaHe Y 3aTpyJHeHa noxoAka. CHMITOMUTE c/ie/iBa
Jla 6bJAT HAJTUIE B IPO/'b/DKEHNE Ha HA-MaJTKo 24
yaca. OGMKHOBEHO JIBIPKEHUSATA Ha IVIaBaTa U Ts-
JIOTO B MPOCTPAHCTBOTO BJIOIIABAT ChCTOSIHUETO,
NaIMeHTUTE MPEeNIOYUTAT A CTOST JIETHAU U He-
HOABIKHU. YecTo onyIakBaHUSATA ca MPUAPYHKEHH C
T.HAp. OCIUJIONICHUS — GOJIHUTE Bbh3NpPHUEMaT 3a00U-
KasIslaTa I'M Cpejia KaTo HEMPEK'bCHATO JIBMKEIA-
Ta Ce, MJIaBallla, HeCOCO6HA /1a ce CTabUIU3UPA, C
pa3Ma3BaHe Ha KOHTYpPHUTe Ha MpeJIMETHUTe, 0Cobe-
HO M3pa3eHo Mo BpeMe Ha JIBKEHHUs Ha IVIaBaTa B
MPOCTPAHCTBOTO [7].

Bbnpeku cxofjHaTa KJAMHUYHA KapTHHA UMa
HSKOU KJIIOYOBU PA3JIMKU B KJIMHUYHUTE Xapak-
TEPUCTUKHW Ha HUCTAI'bMa, OUYHUTE JBIKEHHUS,
HapylleHUsTa Ha paBHOBECHETO, KOOPAMHALUS-
Ta W MOXO/IKATa, KOUTO MOTAT /] MOCAY>KAT KaTo
6'bp3 U HaJleX/JeH OPUEHTHUP 3a KIUMHULMCTA IPU
JIMAarHOCTHUKATA HAa Te3U ChCTOSIHUE B YCJIOBUSATA
Ha cremHocT (Tabsauna 1) [7].

Bce noBeue Hay4YHU J@aHHU Ipe/iioJiaraT CTaH-
JlapTU3UpaHe HAa MOBEJEHUETO MPHU MaIlUeHTH C
OCT'bP BeCTUOY/NapeH CHHAPOM C LieJl pa3rpaHu-
YyaBaHe Ha nepudepHHs OT eHTPATHHUS BECTUOY-
JIapeH CUHJIpOM U Haco4YBaHe Ha PUCKOBUTE 60-
JIHU K'bM MO3'BbYHOCH/A0B LIEHT'BP C Bb3MOXKHOCTH
3a TPOMGOJIUTUYHO U eH/I0BACKYJIAPHO JieueHHe.
3a yesita e U3paboTeH U KJIMHUYHO BaJUAUpPaH
T.Hap. HINTS algorithm (Head impulse, Nystagmus
& Test of Skew) (Tabsauna 2).

Head impulse test - npeacTaBJ/siBa U3cje/Ba-
He “Jl0 JIerVIOTO Ha 60JIHUSA”", LIMPOKO U3M0J3BaHO
3a 6'bp3a oleHKa Ha QYHKIUsATA Ha BECTUOYJIO-
OKyJIapHUs pedJieKc. 3a U3MIbJIHEHHE HA TECTa Ce
M3MCKBa NALMEHTHT /A € [NOCTaBeH Ha CTabuJIHA
OCHOBA - KYIIIeTKa/CTOoJ U Ja 6'bJle UHCTPYKTH-
paH Jia $UKcUpa NorJie/ia CU B ONpejiesieHa ToY-
Ka 110 BpeMe Ha IIJI0TO U3CJeiBaHe — HAH-4eCcTo

>> 60

DIAGNOSIS

Acute vestibular syndrome includes conditions
occurring with sudden onset of severe persisting
vertigo with or without a feeling of spinning, diz-
ziness, impaired balance, often accompanied by
nystagmus, nausea, vomiting and difficulty walk-
ing. Symptoms should be present for at least 24
hours. Usually, head and body movements wors-
en the condition; patients prefer to lie down and
remain stationary. Often, complaints are accom-
panied by the so-called oscillopsia - patients per-
ceive their surroundings as constantly moving,
floating, unable to stabilize, with blurring of the
contours of objects, especially pronounced during
head movement [7].

Despite the similar clinical presentation,
there are some key differences in the clinical
features of nystagmus, eye movements, balance,
coordination, and gait that can serve as quick
and reliable guide for the clinician in diagnosing
these conditions in the emergency setting (Ta-
ble 1) [7].

Increasing scientific evidence suggests stan-
dardizing the behavior when dealing with pa-
tients with acute vestibular syndrome in order to
distinguish peripheral from central causes and re-
ferring high-risk patients to a specialised centers
with options for thrombolytic and endovascular
treatment. For this purpose, the so-called HINTS
algorithm (Head impulse, Nystagmus & Test of
Skew) has been developed and clinically validated
(Table 2).

Head impulse test - is a “bedside” test, widely
used for rapid assessment of the function of the
vestibulo-ocular reflex. To perform the test, the
patient is required to sit on a stable surface - a
couch/chair and to be instructed to fix his gaze
on a certain point during the entire examination
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Ta6iunal // Table 1

Hauasno

Onset

Ilocoka Ha HUCTAarbMa

Direction of nystagmus

XapaKTepUCTHUKH HA
HHUCTarbMa
Characteristics of
nystagmus

VcxeMH4eH MHCY/IT B 3a/{HaTa DUPKyIanus | BecTu6ys1apeH HEBpOHUT

Posterior circulation ischemic stroke
OcTpo

Acute

XopH30HTa/IeH/POTaTOPEH — IPOMEHSII
[I0COKaTa CH; BEPTHUKaJIEH

Horizontal /rotatory - changing direction/
Vertical.

He ce moTucka oT BusyasnHa puKcauus

Not suppressed by visual fixation

Vestibular neuronitis

OcTpo WM OAOCTPO, MOXKeE /1A Ce MpeALIe-
CTBa OT KPAaTKHU eNHU301 HAa CBETOBbPTENK
NpeJULIIHUTE HAKOJKO JTHU

Acute or subacute may be preceded by brief
episodes of vertigo in the previous days
XopU30HTaJIEH, XOPU30HTAJTHO-POTATOPEH —
T10 I0COKA Ha 3/jpaBaTa CTpaHa

Horizontal, horizontal-rotatory - towards the
unaffected side

[ToTucka ce/u34e3Ba Npu BU3yasHa GUKCa-
nus

Suppressed/disappears with visual fixation

Head impulse test oTpuUllaTesleH [Tosi0>xHTEJIEH C KOMIIEHCATOPHU CaKaAu

Head impulse test
Iornen

Gaze

HapymieHusi B paBHOBECH-
€TO, MOX0AKAaTa U KOOPAHU-
HapMATa

Impairments in balance,
gait and coordination

ChI'BTCTBAIIY HEBPOJIO-
THYHHU GeJsie3u

Negative

PasMuHaBaHe Ha JjBaTa 04HH 6yJ16yca o
XOpU30HTANIHATa/BepTHUKaIHATA OC (skew
deviation)

Deviation of the two eyeballs along the
horizontal /vertical axis (skew deviation)
Pom6epr - oTpHL. — NAalMEeHTHT 3aJIUTa C
OTBOPEHU OYH, TYJIOBHUILHA 1 JIOKOMOTOPHA
aTtakcus, uanbansasa HIII u KCII c gu3me-
TpUsI/UHTEHIMSA, T0X0/KaTa YeCTO € HEBb3-
MOXKHA

Romberg - negative. - the patient staggers
with open eyes, trunk and locomotor ataxia,
performs finger-nose test with dysmetria/
intention, gait is often impossible

JluzapTpus, fucdarus, AUIIONHs], MyCKy/IHA
cnaboct, aHu3opedIIeKCusl, NaTOJOTHYHU
pedaekcy,

Accompanying neurological Dysarthria, dysphagia, diplopia, muscle

signs

weakness, anisoreflexia, pathological reflexes

Positive with compensatory saccades
Hopmanen

Normal

PoMmGepr + 3a/1MTa ChC 3aTBOPEHU 04H,
0GMKHOBEHO K'bM CTpaHaTa Ha yBpeJaTa
dykyna-YHTep6eprep - 3aBbpTa KbM CTpa-
HaTa Ha yBpeJaTa

[Toxo/KaTa e Bb3MOXHA C IPUIPYKUTEJ

Romberg + staggers with 30, usually to the
side of the lesion

Fukuda-Unterberger - turns to the side of the
lesion

Gait is possible with support

Hsama

None

ITpy ncxemus B AICA, a. labirinti CaMo npu JJaGUPHUHTHUT

Hearing loss
PuckoBu pakropu

Risk factors
HeBpon3o6pa3aBane
Neuroimaging

3aBHCHMOCT OT JBIKEeHHEe
Ha rjiaBaTa

Dependence on head
movement

IIporHosa

In ischemia in AICA, a labyrinthi

AX, npeAchp/IHO MBXK/I€HE, aTEPOCKJIEPO3a,
JAuabeT, TIOTIOHOMYIIeHe
AH, atrial fibrillation, atherosclerosis,
diabetes, smoking

MRI ¢ DWI u CT ¢ TS-MIP ¢ BugumM TpoM6OTH-
YeH y4yacTbK

MRI with DWI and CT with TS-MIP with
visible thrombotic area

CUMIITOMUTE He ce MIPOMEHAT WUJIX Ce BJIoIIa-
BaT

Symptoms do not change or worsen

He6naroanﬂTHa IIpU 3acAraHe Ha rojdaMm
y'-IaCT’bK/)KPIBHeHO Ba>XHU LIEHTpPOBE

Only in labyrinthitis
CkopolllHa BUpyCHa/6aKTepraaHa UHpeK-
s

Recent viral/bacterial infection
Hopma
Normal

CUMIITOMUTE 3HAUUTEJIHO Ce BJIOLIABAT

Symptoms significantly worsen

CaMoorpaHH4aBallo ce ChbCTOSIHUE, Bb3CTa-
HOBsIBaHE B PAaMKUTE Ha HKOJIKO JHU J10
ceIMUIA
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IIpoab/keHue Ha Ta6J1. 1 // Continuation of table 1

Prognosis
centers

CnemHocT

HcxeMuyeH HHCY/IT B 3a/lHaTa BMpKy/J1anusa | BectuGys1apeH HeBpOHHUT
Posterior circulation ischemic stroke
Unfavorable when affecting large area/vital

W3nckBa He3a6aBHA OLEHKA OT HEBPOJIOT U

Vestibular neuronitis

Self-limiting condition, recovery within days
to weeks

M3ucKBa CKOPOIIHO NPUJIOXKEHHE HA CUMII-

HaCO4YBaHe Ha CYCIIEKTHUTEe GOJIHU IO CIlell- | TOMaTUYHU ME/IUKaMEeHTH 3a HOAOGpHBaHe

HOCT 3a HeBpOI/ISOGpaBHHe C KOHTpaCTHa

MaTepus
Urgency

Requires immediate evaluation by a

Ka4eCTBOTO HaA XUBOT Ha MalfUEeHTa

Requires early administration of

neurologist and referral of suspected patients symptomatic medications to improve

to urgent neuroimaging with contrast

material.

patient’s quality of life

JleueHune rTPA, HHBa3WBHA TPOMG-EKCTPAKLUs AHTUBEPTKHHU, aHTUEMETHIIM, TPOTHUBOO-
TOYHH, KOPTUKOCTEPOU/U

Treatment

(Zee D, 2015 [7])

rTPA, invasive endarterectomy

Antivertigo, antiemetics, decongestants,
corticosteroids

Ta6auna 2 // Table 2

IepudepeH cBeTOBbPTEKXK

Peripheral vertigo

LleHTpaJ/ieH CBETOBbPTEXK

Central vertigo

Head impulse test Orpunaresen Ges caxaz

Head impulse test Positive with corrective saccades

Negative without saccades

Hucrarsm

XOpI/IBOHTaJIEH, B €/1HA MMOCOKa

Nystagmus Horizontal, in one direction

Test of Skew

Test of Skew No divergence of the eyeballs

(Newman-Toker et al, 2015 [8])

BbpXa Ha HOCa Ha KJIMHULHKCTA. TeCTBT ce U3-
BbpLIBA KaTo JieKapsT Gbp30 3aBbpTa IJaBaTa
Ha MalueHTa Mocjae/J0BaTeJHO HAISIBO U HasIC-
HO, KaTo [pe3 TOBA BpeMe MalMeHTbT Ce CTPEMHU
Jla 3amasu MorJieJla cu Bbpxy GUKCALMOHHATA
To4ykKa. TeCT'bT e NOJIOXKUTEJIEH, KOTaTO OYUTe Ha
nalMeHTa He MomajaT JUPEKTHO BBbPXy QuUKca-
I[MOHHATA TOYKA, a Ce MOSBSBAT HarJacsBalliu
JOM'bJIHUTE/IHU [ABWKEHHUS CJiefl NMPUKIYBAHE
BbPTEHETO Ha IJ1aBaTa (cakazau).

Test of skew - npejacTaBJisiBa U3caeBaHe “J0
JIErJIOTO Ha 60JIHMS” 32 olleHKa Ha GYHKIMSITA Ha
BeCTUOY/IapHUTE si/Ipa B CTBOJIA, KAKTO U BECTUOY-
JIADHUTE U O4e/IBUTATEJHUTE MPOBOJHU IIBTHLIA.
TecTbT ce U3BBPIIBA KATO NAIMEHTHT € UHCTPYK-

>> 62

Be3 pasaMrHaBaHe Ha OYHUTE GYy16yCH

XopH30HTaJIeH ¢ IPOMEeH/IMBA II0COKa (IOTJIeAHO-
WH/AYLUPaH), BEpTHKAJIEH, POTaTOPEH

Horizontal with variable direction (gaze-induced),
vertical, rotatory

PazmuHaBaHe Ha OUHUTE 6YJIGYCH 1O
XOpH30HTAIHATa/BepTHUKAIHATA OC

Divergence of the eyeballs along the horizontal/
vertical axis

- most often the tip of the clinician’s nose. The
test is performed when the doctor quickly turns
the patient’s head left and right, during which
the patient tries to keep his gaze on the fixation
point. The test is positive when the patient’s
eyes do not fall directly on the fixation point,
but additional adjusting movements appear af-
ter the head rotation is completed (saccades).
Test of skew - is a “bedside” examination
to assess the function of the vestibular nuclei
in the brainstem, as well as the vestibular and
oculomotor pathways. The test is performed
by instructing the patient to fix his gaze on a

specific point during the entire examination,



THpaH Ja GUKCcUpa [oIJle/ia CH B ollpe/ieJieHa TOY-
Ka [0 BpeMe Ha LsJIOTO U3CcJie/iBaHe, HallpuMep
TO4YKa Ha cTeHaTa. [locsiefoBaTeNIHO C HENpO3pa-
YyeH NpeAMeT ce OKPUBA JIIBOTO U JFICHOTO OKO,
KaTo Ce ThPCU MosiBaTa Ha pa3MUHaBaHe UJIH OT-
KJIOHEHHUe Ha eJJMH OT JiBaTa OYHHU Oy/16yca 10 XOo-
pY30HTa/IHaTa/BepTUKaJIHATa UM 'bIJIOBUTE OCH.

[osilemu npoy4yBaHuA co4at, 4e LOPU BbB BoJle-
LIUTe LeHTpoBe yyBcTBUTeHOCTTA Ha DW-MRI 1
TS-MIP CT 3a ysnTpapaHHa AMarHoCTHKa Ha HCXe-
MUYeH MO3'bYeH UHCYJIT Ce ABHKH OT NOpALbKa Ha
80%. [Ipy npusarane Ha HINTS anroputseMa 4yBCT-
BUTEJIHOCTTA B YCJIOBUATA HA CIELIHOCT MOXe Ja
ce NoBUIIH A0 96%. [Ipu npu/iaraHe Ha 06eKTUBHO
M3cJie[iBaHe Ha C/1yXa — ayUOMeTpPHs, YYBCTBUTEJI-
HOCTTa MOXe Jia Ce MOBUIIH 10 99% [9].

JIaBUpPUHTHUT

[Ipy Hero KbM OOHWYAWHUTE CUMIITOMH, Xa-
pPaKTepHU 3a BECTUOY/IapHUS HEBPOHMUT, Ce MPH-
6aBs BHe3aIlHO HACT'bIIMJIO HaMaJIeHHWe Ha CJyXa,
IM0-U3pa3eHO0 3a HUCKHUTE 4YeCTOTH U TUHHUTYC. 3a
O6EKTI/IBI/ISI/IpaHeTO Ha CJIyXOBaTa 3ary6a ce us-
MoJI3Ba KAMEPTOH M TOHAJIHA [ParoBa ayjuoMe-
TpHA, TIOKa3Ballld 3BYKOIIpHUEMHO HaMaJIEHWE Ha
c/yxa OT CTpaHaTa Ha yBpe/jaTa.

MeHuepoBaTa 60JieCT

KnnHuyHa AuarHo3a, KosiTo ce nocTass Ha 6a-
3aTa Ha PeTpPOCHEeKTHMBHA OlLleHKa Ha XapaKTepa,
NPOAB/DKATENHOCTTA M YECTOTATa HA MPUCTBIIH-
Te. KbM MOMeHTa 3a CUT'YpHA IUarHo3a ca Hy»KHU:

— [oHe Ba enu30/1a Ha BHE3AMHO HACTbIIBAIL]
CBETOBBPTEXK C MPOAB/LKUTENHOCT oT 20 min 0
12 h.

— JlokyMeHTUpaHa 4Ype3 ayAHOMeTpHUs eJ-
HOCTpaHHA HeBPOCEH30pHa 3aryba Ha cJjyxa 3a
HUCKUTE U CpeJJHUTEe YeCTOTHU HEeNoCpesCTBEHO
CJieJl MJIY TI0 BpeMe Ha CBETOBbPTEXKHATA KpPHU3a.

— OyKTyalys Ha CJYXOBUTE CUMITOMH BbB
BpPEMETO — MOCTENEHHO Bb3CTAaHOBSIBAHE HA CJIy-
Xa cjej NpUCTbIl, PeAyKIUs Ha TUHUTYCA U YyB-
CTBOTO 32 I'bJIHOTO B YXOTO [6].

BPPV
3a mocTaBsiHe Ha JIMarHo3aTa € OT KJYO0BO
3HaYeHHe aHaMHe3aTa 3a GYpHH 6bpP30Mpexof-
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for example, a point on the wall. The left and
right eyes are successively covered with an
opaque object, looking for the appearance of a
divergence or deviation of one of the two eye-
balls along the horizontal/vertical or angular
planes.

Large studies show that even in leading cen-
ters, the sensitivity of DW-MRI and TS-MIP CT
for ultra-early diagnosis of ischemic stroke is
around 80%. When applying the HINTS algo-
rithm, sensitivity in emergency conditions can
be increased to 96%. When applying a hearing
test — audiometry, sensitivity can be increased
to 99% [9].

Labyrinthitis

In this case, a sudden decrease in hearing
is added to the usual symptoms characteris-
tic of vestibular neuritis, more pronounced for
low frequencies and tinnitus. To objectify the
hearing loss, audiometry is performed, show-
ing neurosensory hearing loss on the side of the

damage.

Meniere’s disease

A clinical diagnosis that is made on the basis
of a retrospective assessment of the nature, dura-
tion and frequency of attacks. Currently, a reliable
diagnosis requires:

— At least two episodes of sudden onset of ver-
tigo lasting from 20 min to 12 h.

— Documented by audiometry unilateral sen-
sorineural hearing loss for low and medium fre-
quencies immediately after or during the vertigo
crisis.

— Fluctuation of auditory symptoms over
time - gradual recovery of hearing after an attack,
reduction of tinnitus and the feeling of fullness in
the ear [6].

BPPV
A history of transient episodes of severe
vertigo with a feeling of spinning, sinking, ris-

63 <<

B
=
o
joW
()
=
()
1%7]
(o]

@)

~
=
a
S
=
jast
z
=
<




2
[
=
_—
o
=
S
O
Z
r
S
2
S
~
@
&
2]
o
—
®
o
Q
=
—
%2}

C. BoxuHoB 1 ap.

KAPAMOAOTHIA & KnuHMYHa OLieHKa Ha NaLyeHTH. .
KAPAUOXUPYPI'US -

AU Tom 8, Bpoit 3 « 2025

HU eNA30/ 1 Ha CUJIEH CBETOBBPTEX C YYBCTBO Ha
BbpTEHe, NOTbBaHe, U3JUraHe, IPOBOKUPAHU OT
JIBMPKEHHS Ha IVIaBaTa B clieuPUYHU PABHUHU B
IIPOCTPaHCTBOTO.

» JlaraHe B JIer7I0TO, U3NpPaBAHE OT JIETrHaJO
II0JIOXKEHHUe.

* BbpTeHe B Jier/ioTo OT eHaTa Ha Jpyrara
CTpaHa.

* [lornen Harope KbM TaBaHa (Hamp. 3a Jja ce
B3eMe IpeJIMeT OT BUCOK IIKad).

* HaksiaHsAHe Ha I/1aBaTa Hasaj (Hamnpumep
npu ora/rUMHacTHKa).

* HaBexzaHe Hampej, (Hamp. Bpb3BaHe Ha
00YBKUTE).

* YBHUCBaHe Ha [J1aBaTa U3BbH JIEIJIOTO.

* bbp30 3aBbpTaHe Ha IJlaBaTa OT eJHaTa
K'bM Jipyrara cTpaHa.

3a NoCTaBAHETO Ha CUTYpHA JMarHosa ce Us-
MOJI3BAT OIpe/iesieHH “MaHbOBpU” C 1[eJ1 CTUMYJIH-
paHe NonaZilaHeTo Ha OTOJIMTH B CyCIIEKTHUSA KaHaJI:

* Dix-Hallpike Maneuver - Ilpu cbMHeHUe 3a
BPPV Ha 3aaHUs KaHa/a B cejslla NO3ULMS TJia-
BaTa Ha IallMeHTa ce 3aBbpTa Ha 45° HanaBo/
Ha/SICHO, CJIe/i KOeTO 6'bp30 U3CJIeIBAHUSAT Ce I10-
CTaBf JilerHaJl Ha3a/, Taka 4ye IJlaBaTa Jia yBUCHe
Hasza/ 30-45° noj paBHUHATA Ha KylIeTKaTa.

* [Ipu ceMHeHue 3a BPPV Ha npepHusa Ka-
Haa ce mnpoBexJa T.Hap. Deep Head Hanging
Maneuver. [Ipu Hes OT cefisila NO3ULUS NALUEH-
T'BT 6'bP30 Ce OCTaBA JIeTHaJ IPaBo Ha3a/, KaTo

ing, provoked by head movements in specific
planes in space is of key importance for diag-
nosis.

* Lying down in bed, getting up from a lying
position.

* Turning in bed from one side to the other.

* Looking up at the ceiling (e.g. to pick up an
object from a high cabinet).

* Tilting the head back (e.g. during yoga/
gymnastics).

* Bending forward (e.g. tying shoes).

* Hanging the head out of bed.

* Quickly turning the head from one side to
the other.

To make a reliable diagnosis, certain “maneu-
vers” are used to stimulate the movement of oto-
liths into the suspected canal:

* Dix-Hallpike Maneuver - If BPPV of the
posterior canal is suspected, in a sitting position,
the patient’s head is turned 45° to the left/right,
after which the patient is quickly placed lying back
so that the head hangs 30-45° below the plane of
the couch.

» If BPPV of the anterior canal is suspected,
the so-called Deep Head Hanging Maneuver is

performed. From a sitting position, the patient is

Semicircular Canals

Anterior

Fosterior

dur. 4. PaABHUHU Ha TpUTE NOJYOKPBXKHHU KaHaJIa B IPOCTPAHCTBOTO — IIpeJeH, XOPU30HTaJIeH, 3a/1eH

Fig. 4. Planes of the three semi-circular channels in space - front, horizontal, rear
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IJlaBaTa TpaA6Ba Jla yBUCHe Hasa/, 110/, paBHUHaA-
Ta Ha KylleTKaTa

* [Ipu cebMHeHue 3a BPPV Ha xopu3oHTanHUA
KaHaJ ce poBex/a T.Hap. Supine head roll test.

YepenHo-MO3bYHU TPABMU

[Ipy manyeHTH, MOCTBIUJIM MO CHEIHOCT C
aHaMHeCTUYHH JIaHHU 3a TpPaBMa Ha IVIaBaTa U Cb-
I'BTCTBALL, CUJIEH IOCTOSTHEH CBETOBBPTEXK, HUCTA-
I'bM, IPUAPYKEH C TaJileHe U TOBPBLIAHE € PeJHO
npoBexaHeTo Ha KT Ha I/1aBa ¢ HACO4eHOCT OLjeH-
Ka Ha eBeHTya/lHa (paKTypa Ha TeMIOpaJHUTE
KOCTH, 6a3aTa Ha yepena, KOCTHHUS JJAOUPHHT.

MHoxKecTBeHa CKJiepo3a

[loHsikora OCTpUAT BeCTUOY/IAapeH CHUHJ-
pOM MOXe Ja e ’bpBa MposiBa HA MHOXKECTBEHa
ckjepo3a. ETo 3a110 npy ycTaHOBEH HUCTAIr'bM C
LeHTPa/IHU XapaKTEPUCTUKU IMPU XOpa B MJaja
Bb3paCT € NOAXOAALL0 NpoBexJaHeTo Ha MPT
C KOHTpACTHA MaTepus, KATO OCBEH T'bPCEHE HaA
TPOMOGOTHYHM yYacThbIM B 3aZjHaTa MO3'bYHA
NUPKy/JIalus 3a U3KJIOUBAaHE Ha CbJ0B HHIHU-
JIeHT MoXe Jla ce Hao6sogaBaT u T2 /FLAIR xu-
NepPUHTEH3HU Jie3uu Wi T1 rajoJiMHuyM MOCT-
KOHTPACTHO yCUJIEHU JIE3UU.

BecTtubysapHa murpeHa

MHOTO 4YeCcTO CBETOBBPTEXKHUTE MPHUCTD-
M NpU BecTUOYJapHAa MUrpeHa ce HabJo/aBa
HUCTArbM C [IeHTPAJHU OeJie3U, KOeTO 3HAYUTeI-
HO 3aTpyAHSBA pa3rpaHUYaBaHETO OT TO3U MPHU
ucxemus. CrnopeJ; NUArHOCTUYHUTE KPUTEPUU
NPUCTBIIUTE Ha BeCTHOy/JapHa MHUTpPeHa Morar
Jla IpoJ'b/KAT OT 5 min A0 72 h, HO 06MKHOBEHO
NpEeMHHABAT B paMKHUTe Ha HAKOJIKO yaca. Heo6-
XOJIUMO € TMOJIpO6GHO CHEMaHe Ha IjeJieHaco4yeHa
aHaMHe3a 3a MMOoJJ06HU eNMU3041 B MUHAJIOTO, 13-
BECTHa MUTPEHO3HO IJIaBo6oJIke U P PYKaBa-
Y CUMIITOMH, KaTO eJJHOCTPAHHO CUJTHO MYJICH-
paio riaBo6osne, doTto- u poHodo6UA, aypa.

K/IMHUYHU C/IYYAHU

KsnuHuueH cayyan 1
[TauveHnTka Ha 13-rogUiIHa Bb3PaCT NOCTbII-
Ba B OOJIHHIATA IO CHEIIHOCT C OIJIaKBAHUS OT
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quickly placed in a straight back position, with the

head hanging back below the plane of the couch
 If BPPV of the horizontal canal is suspected,

the so-called Supine head roll test is performed.

Traumatic brain injury

In patients admitted to the emergency depart-
ment with history of head trauma and concomi-
tant severe persistent vertigo, nystagmus, accom-
panied by nausea and vomiting, it is appropriate
to perform a CT scan of the head with a focus
on assessing a possible fracture of the temporal
bones, the base of the skull, the bony labyrinth.

Multiple sclerosis

Sometimes, acute vestibular syndrome can
be the first manifestation of multiple sclerosis.
Therefore, in cases of nystagmus with central
characteristics in young people, it is appropriate
to perform MRI with contrast, and in addition to
looking for thrombotic areas in the posterior ce-
rebral circulation to exclude a vascular incident,
T2/FLAIR hyperintense lesions or T1 gadolin-
ium post-contrast enhanced lesions can also be
observed.

Vestibular migraine

Very often, vertigo attacks in vestibular mi-
graine are accompanied by nystagmus with
central signs, which significantly complicates
the distinction from that in cerebral ischemia.
According to the diagnostic criteria, vestibular
migraine attacks can last from 5 min to 72 h but
usually resolve within a few hours. A detailed,
targeted history of similar episodes in the past,
known migraine headache and accompanying
symptoms, such as unilateral severe pulsating
headache, photo- and phonophobia, aura, is
necessary.

CLINICAL CASES

Clinical case 1
A 13-year-old female patient was admitted to
the hospital as an emergency with complaints of
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BHE3allHO HACTBIIUJ CUJIEH CBETOBBPTEX, NpPHU-
JIpY>KeH C raJieHe U MHOTOKpPaTHO NoBpbiaHe. [1o
JlaHHU Ha MalMeHTKaTa MOX0AKaTa M ce 3aTPYyA-
HWJIa, HE MOKe Jla 3ala3u paBHOBecHe 6e3 uyx/a
nomoiy. OT cOMaTUYHHUSI CTATyC Ce YCTAaHOBSIBA
cy6debpuHa Temnepatypa 37,4° C, oT napakJ/iu-
HUKaTa e C JaHHU 3a JIeK Bb3NaJIuTeJeH NpoLec.

OT HeBPOJIOTUYHUSA CTATYC Ce yCTaHOBABAT:
BEPTUXKEH CUHJAPOM C rajieHe, MOBPblIAHE, XO-
pU30HTAJIeH HUCTAr'bM HAJsSCHO, MOJIOXKUTEJIEH
TecT Ha PoMGepr cbc 3a/1MTaHe HaJSIBO ChC 3a-
TBOpeHU o4H. [Ipu Pykyna-Yutepbeprep ce oT-
KJIOHSIBA HaJISIBO, [TOXO/IKaTa € HeCTabUJ/IHa, Bb3-
MOXKHA € IpuApyuTtesi. He ce ycTaHOBH c/yxoBa
3ary0a, Ipu M3cJje/iBaHe C KAMEPTOH — COILMAJIHO
aJleKBaTeH ciyX. [I[poBe/ieHO € OTOHEBPOJIOTUYHO
nacaeaBade — VNG, VHIT. Ot VNG uma JaHHH 3a
CIOHTAHEH XOPHU30HTAJHO-POTATOPEH HUCTAI'bM
Ha/sICHO 3-Ta cTemneH. HUCTarMbT ce moTHcKa pu
¢duKcanus Ha oryieZia, KATo HaMasisiBa 1Mo aMILIU-
Tyja v yectora. Dix-Hallpike e oTpunatesnen aBy-
ctpaHHo (¢ur. 5). VHIT - nosioxkuTesieH BJISBO, C
JlaHHU 3a xunopedJiekcus ¢ covert U overt KoM-
neHcaTopHu cakaau (¢ur. 6). [[puexme KJINHUY-
HaTa IuarHosa eecmu6y/1apeH He8POHUM.

[IpoBeseHOTO JieyeHHe BKJO4YBa: 1) puype-
TULIY; 2) KOPTUKOCTEPOUAH; 3) aHTUBEPTUKHU
JIeKapcTBa — 6eTaxUCTHUH; 4) BATAMUHU OT Ipyna
B; 5) aHTHeMeTUIU - AUMEHXUAPUHAT.

JIBe ceiMuULIM cief, AeXOCNUTaJu3alnusTa ce
sIBMU Ha KOHTpoJieH npemie[. Cbob6iaBa, ye ce
YyBCTBa 3HAYMTEJHO MO-A00pe C I'bJHA peayK-
LIMs Ha CBETOB'bPTEXKA U I'afZleHeTOo, CaMOCTOSITeI-
Ha NoXoJKa 6e3 4yx/Ja MoMoll. EJUHCTBEHUAT
CUMIITOM, KOWTO ycellla, € 6bp30NpexoJeH CBe-
TOBBPTEX NPU psA3Ka NPOMsIHA HA MO3UIMATA Ha
rJlaBaTa B IpoCcTpaHCTBOTO. [Ipu KoHTposiHa VNG
e C JIeK CIIOHTaHeH HUCTarbM 1-Ba cTeleH caMo
npu noraef HagscHo (¢ur. 7). Ilo3unuoHHUTE
npo6u ca 6e3 oTka0HeHus. [Ipu koHTposiHa VHIT
€ C laHHHU 3a Bb3CTaHOBeHU cToMHOCTU Ha VOR n
opraHusvpaHe “rpynupaHe” Ha KOMIEHCATOPHU-
Te cakaau (dur. 8).
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sudden onset of severe dizziness, accompanied
by nausea and repeated vomiting. According to
the patient, her gait became difficult, she could
not maintain balance without help. The somatic
status revealed a subfebrile temperature of 37.4°
C and showed evidence of mild inflammatory
process.

The neurological status revealed vertigo syn-
drome with nausea, vomiting, horizontal nystag-
mus to the right, a positive Romberg test with
staggering to the left with eyes closed. In Fuku-
da-Unterberger, she deviates to the left, her gait is
unstable, possible with help. No hearing loss was
detected. Conducted otoneurological examination
- VNG, VHIT. From VNG with data for spontaneous
horizontal-rotatory nystagmus to the right 3rd
degree. The nystagmus is suppressed during gaze
fixation, decreasing in amplitude and frequency.
Dix-Hallpike negative bilaterally (Fig. 5). VHIT -
positive on the left with data for hyporeflexia with
covert and overt compensatory saccades (Fig. 6).
We accepted the clinical diagnosis of unilateral
vestibular neuritis.

Treatment performed: 1) diuretics; 2) corti-
costeroids; 3) antivertigo drugs- betahistine; 4)
vitamin B complex; 5) antiemetics - dimenhydri-
nate

Two weeks after discharge, she came in for a
follow-up examination. She reported feeling sig-
nificantly better, with complete resolution of ver-
tigo and nausea, and able to walk independently
without assistance. The only symptom she expe-
rienced was transient vertigo when changing the
position of her head abruptly. During the follow-up
VNG, she had mild spontaneous nystagmus of the
1st degree only when looking to the right (Fig. 7).
The positional tests showed no abnormalities.
During the follow-up VHIT, there was evidence of
restored VOR values and organization of compen-
satory saccades (Fig. 8).
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pgepep ®ur. 5. CnOHTaHeH HUCTAr'bM IpU MOIJIe Ha-
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2 Fig. 5. Spontaneous nystagmus when looking
i straight ahead upon admission
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®ur. 8. VHIT cnep 14 aHU ¢ AaHHU 3a Bb3CTaHOBsIBaHe cToiHOCTUTe Ha VOR 1 opraHusupane “rpynupaHe” Ha KOMIIEHca-
TOPHUTE CaKaJu

Fig. 8. VHIT after 14 days with data on recovery of VOR values and organization of compensatory saccades into ,groups”
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To3u KJIMHUYEH cay4al leMOHCTpUpa 6ypHO-
TO HayasIo ¥ M3pa3eHaTa CHMITOMATHKa B II'bp-
BUTE JIHU OT HA4YaJI0TO Ha 3a00JITBAHETO U CaMO-
orpaHMyaBallusl My ce XapaKTep C MOCTENeHHO
noJ06peHre Ha CHMIITOMUTE U HOpMa/IU3UpaHe
Ha paBHOBeCHETO U noxo/ikaTa. C4uTa ce, 4e Mpo-
TUBOOTOYHATA Tepanus JelCcTBa, KaTo peAyLupa
KOMIIpeCUATa, KOATO Bb3NaJUTEJHUAT MHpoLec
OKa3Ba BbpXY BeCTUOY/IapHUs HepB. beTaxucTuH
€ aHTUBEPTH)KEH MeJMKaMeHT Ha II'bPBU U360p
npu BecTUOYJapeH HEBPOHUT, TbH KaTO HOBU
NpOy4YBaHHUs COYAT, Ye OCBEH CHUMIITOMATHYHO
JleyeHUe, TOM CKbCSBa Nepuoja Ha 6oJie/lyBaHe
KaTO YCKOpsIBa LieHTpaJIHaTa KoMIeHcalus [6].

KyinHuueH ciayyau 2

[lanmenTKa Ha 17-rofuIIHa Bb3pacT, HOCTbII-
Ba B OOJIHHIATA IO CHEIIHOCT C OIJIaKBaHUS OT
BHE3aMHO HACT'bIIUJI CBETOBBPTEXK U 3aMaliBaHe,
NpUJPyKEHU C rajieHe U TPUKPATHO MOBPbIlA-
He. [lo laHHU Ha MalMeHTKaTa HENOCPe/[CTBEHO
cJieJl TOBA 3PEHHUETO ¥ ce 3aM'bIJINJIO, 3all0YHaIa
Jla BWK/Jla TpeIMETUTE IBOKMHO, OJIU3KUTE 1 3a0e-
JISI3aJTH, Ye MOTJIebT U ce U3KpUBUI. OTTOrana e
CbC 3aTpyIHEHA IOXO0/ KA C'bC 3aJIUTaHe NP Xoe-
He. iMa aHaMHeCTUYHU JJaHHU 3a Tpe/illiecTBala
HHObeKIMs Cc abclec Ha KydellKd 36, Mmopaau
KOSITO IIPOBeX/asia JeueHue ¢ KIUHJAaMUIUH T0-
cnegHute 2 ceaMULU. OT COMaTUYHHUSA CTATYC Ce
HabJII0[jaBa Jieka XuIepeMus B 06J1acTTa Ha Opo-
dapunkca. OT HEBPOJIOTUYHUS CTATYC Ce YCTAHO-
BSIBA ChueTaHa HEBB3MOXKHOCT 3a NMPUBEXKJAHE
Ha JleCHUsI 04eH 6y/16 Ha3a/JHO U HEB'b3MOXKHOCT
3a MPUBEX/IaHe Ha JIeBUs O4eH OyJI6 Ha3aJ/IHO 10
THIA Ha OuaTepaslHa UHTEpPHYKJeapHa odTal-
Moruierds. Hanuie e noryiefHO-UHAYLMPAH XO-
pPU30HTAJIeH HUCTArbM, IPOMEHSL TOCoOKaTa CH
K'bM CTpaHaTa Ha NorJie/la, IOCTEeNeHHO U34epI-
Balll Ce, 0-U3pa3eH MpHU MorJies HaascHo. [py6o
CMYTeHO IJIaBHO MpOCJeJsBaHe ABYCTPAaHHO C
enpu cakagu. CyxoKUIHO-HAAKOCTHU pediekcu
- aHu30pedJIeKCUs C O-KUBU pedJieKcH 3a Je-
CHUTe KpallHUIY, 6e3 naTosoru4yHu. [loxogka -
B'b3MOXKHA C MPUJPYKUTEJ C JIEKa JIOKOMOTOP-
Ha aTakcus. Cayx - couuasHo ajekBaTeH (ur.
91 10).
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This clinical case demonstrates the violent
onset and pronounced symptoms in the first
days of the condition and its self-limiting nature
with gradual improvement of symptoms and
normalization of balance and gait. It is believed
that anti-edema therapy works by reducing the
compression that the inflammatory process ex-
erts on the vestibular nerve. Betahistine is the
first-choice antivertigo medication for vestibu-
lar neuritis, as new studies show that in addi-
tion to symptomatic treatment, it shortens the
healing period by accelerating central compen-
sation [6].

Clinical Case Number 2

A 17-year-old patient was admitted to the
hospital as an emergency with complaints of
sudden onset of vertigo and dizziness, accom-
panied by nausea and vomiting for a total of
three times. According to the patient, imme-
diately after that her vision became blurred
with double-vision, her relatives noticed that
her gaze was distorted. Since then, she has had
gait difficulty with swinging from side to side
when walking. The patient had a previous infec-
tion with a tooth abscess, due to which she was
treated with clindamycin for the last two weeks.
From the somatic status - with mild hyperemia
in the oropharynx. The neurological status re-
vealed a bilateral inability to bring the eyeballs
nasally in the type of bilateral internuclear oph-
thalmoplegia. Gaze-induced horizontal nystag-
mus, changing its direction to the direction of
the gaze, gradually fading, more pronounced
when looking to the right. Impaired smooth
pursuit bilaterally with large saccades. Tendon
reflexes - anisoreflexia with hyperactive reflex-
es for the right limbs, without pathological ones.
Gait - possible with a companion with mild lo-
comotor ataxia. Hearing - socially adequate (Fig
9 and 10).



Internuclear Ophthalmoplegia

Lateral rectus

Medial recti

Lateral rectus

Medial rectus Nuclei of CN VI

subnucleus of CN Il

dur. 9. Jle3uy, BoZelH 10 UHTEPHYKJIeapHa
odTanMonIerus

Fig. 9. Lesions leading to internuclear ophthalmoplegia

06cbAeHa e KaTO TOKa3aHa 3a MPOBeX/[aHe Ha
MPT Ha ryiaBeH MO3'BK C KOHTPACT C HACOYEHOCT
fasciculus longitudinalis medialis B o6s1acTTa Ha
pons 3a U3KJIIOYBaHEe Ha CbJ0B MHIUJEHT/1eMU-
eJIMHU3Upall, mpoliec/HeBpouHPeKIrs/Ccba0oBa
MasipopmMalusi/TyMOpeH Mpoliec.

Ot npoBegeHata MPT ce ycTaHOBUY XHUIEepUH-
TeHcHa HA T2W u FLAIR s1e3ud Ha npexoza Ha Me-
3eHIedasOHA B TOHCA B 06J1aCTTa HA MeJUATHUSA
JIOHTUTYAWHaJeH $acuuKyJ ABYCTPAaHHO, KaTo
IIpOMEHUTE ca M3paseHHu MoBeye BJSABO. B ycio-
BUSATAa Ha KOHTPACTHO CKEHUpaHe Ce YCTaHOBU
MaJIka MBHUYECTa 30HAa B PaMKUTE Ha rOpeomnu-
caHaTa Jie3us, KallThpalla KOHTpPAacTHA MaTepus
(bur. 11 u 12).

3akawyeHue: Hall-BeposITHO ce OTHacd 3a
KJWMHAYHO HW30JIUPaH CUHAPOM, NPUYUHEH OT
JemuenuHusauus. [Ipu ciaenpaiy Tiacbkk Ha 60-
JIeCTTa /ja ce MpoBeJie KOHTPOJIHO U3C/e/IBaHe C
KOHTPACT.

[Iprexme, 4e Hal-BEPOSITHO Ce Kace 3a J1e60T
Ha JleMueJIMHU3upall npoiec. B audepenuuan-
HOAMArHOCTUYEH IJIaH Cce 06ChAM HCXeMHUYeH
MO3bUeH UHCYJIT B MO3'bUHUS CTBOJI.

[IpoBeseHOTO JieueHHe BKJIOYBA: 1) KOpPTH-
KOCTepou/iv; 2) Ba30aKTUBHH; 3) alleTUJ caju-
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Looking Lefi .

rsiepres

®ur. 10. KnnHuyHa KapTUHA NpU GUlaTepasHa UHTep-
HyKJleapHa oTaJMOILIerus

Fig. 10. Clinical picture of bilateral internuclear
ophthalmoplegia

Discussed as indicated for performing MRI of
the brain with contrast with a focus on the fascic-
ulus longitudinalis medialis in the area of the pons
to exclude a vascular incident/demyelinating pro-
cess/neuroinfection/vascular malformation/tu-
mor process.

The MRI revealed a hyperintense T2W and
FLAIR lesion at the transition of the mesenceph-
alon into the pons in the area of the medial lon-
gitudinal fasciculus bilaterally, with the changes
being more pronounced on the left. In contrast se-
ries, a small striated area was detected within the
above-described lesion, capturing contrast mate-
rial (Fig. 11 and 12).

Conclusion: Most likely, this is a clinically
isolated syndrome caused by demyelination. In
the event of a further exacerbation of the dis-
ease, a control study with contrast should be
performed.

We assumed that it was most likely the debut
of a demyelinating process. In the differential di-
agnostic plan, ischemic stroke in the brainstem
was discussed.

Treatment performed: 1. Corticosteroids 2.
Vasoactive 3. Acetyl salicylic acid 4. Antiemetics
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®ur. 11. XunepunrencHa Ha T2W u FLAIR se3ust Ha npe-
X0Jla Ha Me3eHIledasoHa B [TOHCA B 06J1aCTTa HA MeAHaJ-
HUS JIOHTUTYAVHAIEH GpacuukKyJ. AKCHasieH cpe3

Fig. 11. Hyperintense on T2W and FLAIR lesion at the
transition of the mesencephalon to the pons in the area of
the medial longitudinal fasciculus. Axial section

[IMJIOBA KUCeJMHA; 4) aHTUEeMETULIM U aHTUBED-
THKHU — METOKJIONIpaMU/], AUMEeHXUAPHUHAT.
To3u KJIMHUYEH cy4Yal IEMOHCTPUPA, Ye BU-
Hard Nnpv HaJIMYMETO Ha LeHTpaJHHU Gese3d U
NOTJIeJHO-UHAYLPaH HUCTAr'bM, IPOMEHSIIL 10-
COKaTa CH, e HeoOx0AMMa HaBpeMeHHa OLeHKa C
MOJIepHH HEBPOU300pa3uTeJHU METOAUKHU.

KsiimHuueH cayyan 3

CTaBa BBIpPOC 3a MallMeHTKa Ha 65 TroAuHH,
NOCTBIINJIA B KJIUHUKATA MO CHEIIHOCT C OIJIaK-
BaHWA OT BHE3alHO HACT'BIIUJ CBETOBBPTEX C
YyBCTBO Ha BbPTeHe, NPUAPYKEH ChC 3aM'bIJISABa-
He Ha or/e/ia, 3aMaliBaHe U HeCcTaOUJ/IHA MTOXO/-
ka. OTpuya rajieHe U noBpblyaHe. [logo6HU or-
JIaKBaHMUS e UMaJla Ipeiu HAKOJIKO FOJUHH, KaTo
TOoraBa OWJIM MO-JIEKU U NIpeMUHA/IM B PaMKHTe
Ha efjHO JeHoHouMe. [lanneHTKaTa e ¢ U3BeCTHaA
AX, muiiHa paAuKy/JI0NaTHs, XUMIOTUPEOUU3bM,
IIpOBe/leHa X0J1eLJUCTEKTOMHUS NIopaJii XPOHHUYEH
XOJIELIUCTUT, OrpaHuyYeHa aTpodus HA TJIaBHUS
M03BbK. OT cCOMaTUYHUS CTATyC He Ce YCTaHOBS-
BaT OTKJIOHEHUA. OT HEBPOJIOTUYHUSA CTATYC Ce
0pOpMH AUCKpEeTEeH AUCKOOPAUHALMOHEH CUHJ-
poM c ABycTpaHHa Au3MeTpus npu HIII, Pom6epr
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@ur. 12. XunepunreHcHa Ha T2W u FLAIR sie3us Ha npexoza

Ha Me3eHIledasioHa B IOHCA B 06/1aCTTa Ha MeAaIHUSA JIOH-
TUTyAuHAMeH ¢acuukys. CarutasneH cpes

Fig. 12. Hyperintense on T2W and FLAIR lesion at the
transition of the mesencephalon to the pons in the area of the
medial longitudinal fasciculus. Sagittal section

and antivertigo drugs - metoclopramide, dimen-
hydrinate

This clinical case demonstrates that in the
presence of central lesions and gaze-induced nys-
tagmus that changes its direction, timely evalua-
tion with modern neuroimaging methods is al-
ways necessary.

Clinical case 3

This is a 65-year-old patient who was ad-
mitted to the clinic as an emergency with com-
plaints of sudden onset of vertigo with a spin-
ning sensation, accompanied by blurred vision,
dizziness and unsteady gait. She denies nausea
and vomiting. She had similar complaints a few
years ago, when they were milder and resolved
within a day. The patient has known hyperten-
sion, cervical radiculopathy, hypothyroidism,
and cholecystectomy due to chronic cholecysti-
tis, small vessel disease. No abnormalities were
detected from the somatic status. From the neu-
rological status, a discrete discoordination syn-
drome with bilateral dysmetria in finger-nose
test, Romberg negative. Swings in an unspeci-
fied direction with eyes open, Fukuda - deviates



- OTpuUllaTeJieH, 3aJIUTa B HEONpe/iesieHa oCcoKa
c oTBOopeHU 04H, OyKy/la — OTKJIOHSIBA HA/ISICHO;
MOXO/Ka — C TyJIoBUILIHA aTakcus. VNG - He ce pe-
TUCTPUpA CIOHTAHEH M MO3ULMOHEH HUCTAI'bM.
Mma s1aTeHTeH XOpU30HTaJIEeH HUCTArbM HaJIsiBO
npu head shaking. VHITe nosioxuTesnieH BAsICHO C
covert u overt cakaau. KT Ha riaBeH MO3'bK C KOH-
TPAcCT e C JaHH!U 33 60JIECT HA MaJIKUTE Ch/A0BE U
orpaHuyeHa KkopoBa aTpodus. Hama ganHu 3a oc-
TbP MO3BYHOCH/IOB UHIUEHT. [Ipuexme paboT-
Ha luarHo3a BecTUOyjapeH HEBPOHUT.

[IpoBegeHa e KT Ha r/1aBeH MO3'bK C KOHTPACT
6e3 JJaHHU 3a OCT'bP MO3BYHOCH/OB HUHIIU/EHT.
MmMa orpanuyeHa aTpodus Ha rMIaBHUS MO3BK. OT
npoBegeHaTta EEI’ e ¢ JaHHM 3a OTrHMILHA aKTUB-
HOCT QPOHTO-TEMIIOPAJIHO B/SICHO C OTYET/IMBaA
TeHJIeHI[Msl KbM BTOpPUYHA OuUJaTepajHa CHUH-
XpOHU3alUs CIOHTaHHO U Npu XB u UDC.

[IpuexMe, 4e JelCTBUTEHO Ce Kacae 3a 8ec-
muéy/iapeH He8poHUMm.

[IpoBesieHO e JleyeHHe CbC: 1) Ba30aKTUBHU
JIEKApCTBa; 2) aHTUBEPTIKHU MeAWKAMEHTH -
6eTaxyMCTUH; 3) aHTHeNWJeNTUYHU - rabamneH-
THH; 4) BUTAMUHU

[Ipu KoHTpOJIeH mpernef ciaes 3 Mecena na-
[[MeHTKaTa CbOoOIaBa, Ye ce YyBCTBA MHOTO I0-
Jlobpe, moxojKaTa U ce e crabuyausupasna. [Ipu
no-psi3ka NpoMsHA Ha MO3ULMATAa Ha IJaBaTa
rnoJiydyaBa KpaTKOBPeMEHHO 3aMaliBaHe, KOETO
nocreneHHo otuymsaBa. OT VNG nepcuctupa Jsa-
TEeHTEH XOPU30HTaJIeH HUCTAIr'bM HaJSABO.

YOR GAIN - 0.594
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velocity (egss)

to the right. Gait - with trunk ataxia. VNG - no
spontaneous and positional nystagmus was reg-
istered. Latent horizontal nystagmus to the left
during head shaking. VHIT positive on the right
with covert and overt saccades. CT of the brain
with contrast with data on small vessel disease
and limited cortical atrophy. No data on acute
cerebrovascular accident. We accepted the di-
agnosis of unilateral vestibular neuritis. A CT
scan of the brain with contrast was performed
without evidence of an acute cerebrovascular
accident; small vessel disease. An EEG was per-
formed with data on focal activity frontotempo-
rally on the right with a clear tendency towards
secondary bilateral synchronization sponta-
neously and during hyperventilation.

We accepted that it was indeed vestibular
neuritis.

Treatment was performed with 1) vasoactive
mediaction; 2) antivertigo - betahistine; 3) antie-
pileptic - gabapentin; 4) vitamins

At a follow-up examination after 3 months,
the patient reported that she felt much better,
her gait had stabilized. With sudden changes in
the position of the head, she experienced short-
term dizziness, which gradually subsided. From
VNG - latent horizontal nystagmus to the left
persisted.

VOR GAIN : 0.97
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®wur. 13. VHIT noJsioxkuTesieH BASICHO C covert U overt cakaau

Fig. 13. VHIT positive on the right with covert and overt saccades

71 <<

%)
z
=
]
(o]
4
=
L
7]
(o]

@)

~
=
g
S
b
[®)
=
jasi
&
=
&




2
S
=
_—
o
=
S
O
Z
r
S
S
~
@
&
2]
o
=
®
o
Q
=
—
%2}

C. BoxuHoB 1 ap.
KnuHW4Ha oLieHKa Ha naLueHTH...

Tom 8, Bpoit 3 + 2025

HEAD SHARING

T, Sevand

To3u k/IMHUYEH cjy4yal [OKa3Ba, ye NpHU Ma-
[[MEHTH C M3BECTHA MO3BYHOCHAOBA 60JIECT U
MO03b4Ha aTpodus nepudepHUSAT BecTHOyIapeH
CUH/IPOM MO2Ke Jla MPOTHYaA C M0-6eJHA KAMHUYHA
KapTHHA U MO0-MaJIKO ChITbTBAILM cUMIOTOMH. OT
HEBPOJIOTUYHUS CTATyC Ha MaljMeHTa MoraT Jja ce
HabJII0aBaT LeHTPaJIHU CUMIITOMH KaTo aTaKCUs
Y IU3METPUS, Ab/HKAIIU Ce Ha XPOHUYHU Ch/I0BU
npomenu B [IHC. Ha VHIT He ce HabJstonaBa ToJI-
KOBa u3paseHa xunopedJiekcus. [Ipy HamM4yre Ha
PUCKOBU PaKTOPH, KAKTO U JAOMBJIHUTENTHHU LIeH-
TpaJIHU 6esie3u KaTO aTaKCUsl U JU3METPUS e Ke-
JIaTeJIHO MPOBEX/IAHETO HA HEBPOU300pa3UTETHU
W3cJ/ie/IBaHUs 3 U3KJ/II0YBaHe HA UCXEMUSL.

KyimHuueH cay4au 4

[lagueHT Ha 51-roguiiHa Bb3pacT MOCTBIIBA
II0 CIIEUTHOCT B OOJIHMLIATA C OIJIAKBAHUSA OT BHe-
3alHO HACTbOWJI cuieH cBeToBbpTex B 01:00 u.
npe3 HOLITa, KOUTO I'o CbOyAUJI OT CbH, IPUJPY-
’KEeH C [JIaBoboJIMe C TUJIHA JIOKaJIM3aLus, 3aTPyL-
HEHO IperblljaHe Ha CJAOHKA. BriociescrBue Ju-
11eTO My Ce U3KPUBHUJIO, yCETUJI C1abOCT B [IECHUTE
KpallHULU. [loBUKaH e eKUN Ha CHellHa MOMOLL,
KOWTO I'0o TpaHCNopTHUpa B CHelHO OTAesleHue B
MBAJI - JloBey, KbZieToO e npoBeaeHa HaTUBHA KT
Ha IVIaBa C HOpMaJieH MO3'bueH cTatyc. [lopasu 3a-
J'bji00YaBaHe Ha HeBPOJIOTMYHATA CUMIITOMATHU-
Ka M HaCT'bIIMJIK KOJIMYeCTBEHU IPOMEHHU B Ch3Ha-
HUEeTO NalyMeHTHT e TPAHCIIOPTHUPAH 110 CIEeLTHOCT
B MBAJI “Cbpue u M0o3bK” - [111eBeH.

CoMaTH4€eH CTaTyC — yBpeJeHOo 06110 CbCTOS-
HUe, TaXUKapAusl, TaXUIHes .

HeBpoJioruueH craTyc - XOpu30HTaJIeH HUCTa-
I'bM C IPOMEHJ/IMBA [1I0COKAa KbM CTpaHaTa Ha Io-
e, kiuHudeH head impulse test - oTpuiaTesnex
JIBycTpaHHO, kinHW4eH Test of Skew - mosioxkuTe-
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Horizontal £y Movamen!

f=. @ur. 14. VNG c faHHU 3a JJaTEHTEH XOPU30H-
TaJleH HUCTar'bM HaJISIBO

w Fig. 14. VNG with data for latent horizontal
nystagmus to the left

This clinical case shows that in patients with
known cerebrovascular disease and brain atro-
phy, peripheral vestibular syndrome may occur
with fewer accompanying symptoms. From the
neurological examination of the patient, central
symptoms such as ataxia and dysmetria can be
observed, due to chronic vascular changes in the
CNS. Hyporeflexia is not as pronounced on VHIT.
In the presence of risk factors, as well as addition-
al central signs such as ataxia and dysmetria, it is
desirable to conduct neuroimaging studies to ex-

clude acute ischemia.

Clinical case 4

A 51-year-old patient was admitted to the hos-
pital as an emergency with complaints of sudden
severe vertigo at 01:00 at night, which woke him
up from sleep, accompanied by a headache with
occipital localization, difficulty swallowing saliva.
Subsequently, his face became distorted, he felt
weakness in the right limbs. An emergency team
was called, transported to the emergency de-
partment of the Lovech Hospital, where a native
CT scan of the head was performed with normal
brain status. Due to the deepening of the neuro-
logical symptoms and reduced wakefulness, the
patient was transported to “Heart and Brain” Hos-
pital - Pleven.

Somatic status - reduced general condi-
tion, tachycardia, tachypnea. Neurological
status - horizontal nystagmus with direc-
tion-changing towards the side of the gaze,
clinical head impulse test - negative bilat-
erally, clinical Test of Skew - positive — with



JieH - npy QUKCUpaH MOorJie/, NOKpPUBaHe Ha Jis-
BOTO OKO BOJIM /0 OTKJIOHEHHE Ha JSICHOTO OKO
TEeMIIOpPaJIHO M Harope CIpsiMO XOPU3OHTaJ/IHATa
oc. llenTpasina yie3us Ha n. Facialis, BasiBo. JIunena
XUIecTe3us 3a 60JIKa U TeMIlepaTypa BJsABO. J{uc-
darus. [luzaptpus. Juchonus. JlJaTeHTHaA c1aboCT
Ha JecHUTe KpaWHunu. [loxogka - HeBb3MOXKHA
CaMOCTOsITeJIHA C TYJIOBUILHA aTakcud. Koopau-
Hallusl - W3IM'bJHABA C JU3METPUs JIBYCTPAHHO.
CHP - ymepeHo xuBH, usopedJiekcuss. babuHcku
- NIOJIOXKUTEJIEeH, BJsCHO. /lecCHOCTpaHHA LieHTpaJ-
Ha XeMUxuIlecTe3us. B cb3HaHUE e, KOHTAKTEH.
NIHSS -8 T; GLCS- 19 T.

OT HeBpPOJIOTUYHUSA CTATyC ce 0popMU aaTep-
HUpal] CTBOJIOB CHHAPOM Ha BasieH6epr - umncu-
JlaTepaJIHO — aTaKCus, AU3METPUS, XUIeCTe3usl
3a 60J1Ka U TeMmepaTypa 3a JUIeTo, AuchoHus,
ausapTtpusd, fucdarus, HuctarbM. KoHTpanaTe-
pasiHO — XUMecTe3us 3a 60JKa U TeMIlepaTypa Ha
TSJIOTO.

[IpoBegenata KT mo3buHA aHruorpadus c
KOHTpACTHA MaTepus 3a BU3ya/IM3MpaHe Ha MO-
3'bYHM CBJ0BE € C JaHHU 32 TpoMbO03a Ha JiiBaTa
BBTPEIIHA KAPOTHAHA apTepus B WUHTPaKpaHU-
asiHus cermeHT (¢ur. 15).

C ormies Ha J@aHHUTE OT KJIMHWYHATa KapTUHA
Y 00pa3HUTe U3C/IeBAHUS NPUEXME, Ye CTaBaA Bb-
NpoC 3a MCXeMUUEeH UHCYIT B 6aceiiHa Ha PICA. Io-
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fixed gaze, covering the left eye leads to devi-
ation of the right eye temporally and upward
relative to the horizontal axis. Central lesion
of facial nerve to the left side. Facial hypes-
thesia for pain and temperature on the left.
Dysphagia. Dysarthria. Dysphonia. Latent
weakness for the right limbs. Gait - impos-
sible independently with pronounced trunk
ataxia. Coordination - performed with dys-
metria bilaterally. Tendon reflexes - normal,
isoreflexia. Babinski sign positive (+) on the
right. Right-sided central hemihypesthesia.
Conscious. NIHSS - 8 points. GLCS - 19 points.

From the neurological examination, an al-
ternating Wallenberg syndrome was discov-
ered. Ipsilateral - ataxia, dysmetria, hypoes-
thesia for pain and temperature for the face,
dysphonia, dysarthria, dysphagia, nystagmus.
Contralateral - hypoesthesia for pain and tem-
perature for the body.

CT cerebral angiography - thrombosis of the
left vertebral artery in the intracranial segment
(Fig. 15).

In view of the data from the clinical picture
and imaging studies, we assumed that it was an
ischemic stroke in the PICA. Due to the duration

M M

HEART AND BRAIN CENTRE OF EXCELLENCE HEART AND BRAIN CENTRE OF EXCELLENCH
008589 008584

CT BRAIN ANGI

(o] CT BRAIN ANGI(]

Arterial Arteria

dur. 15. KT anuruorpadcku JaHHHU 3a TpOM603a Ha JiABa BbTPELIHA KAPOTH/IHA apTepHUsl B UHTPAKPAHUAIHUS CETMEHT

Fig. 15. CT angiography data for thrombosis of the left internal carotid artery in the intracranial segment
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KAPAMOAOI'MA & KniH14Ha OLieHKa Ha NaumeHTH. .

KAPAMIOXUPYPTUSL Tom 8, Bpoii 3 « 2025

paJiv AAaBHOCT Ha cuMIToMuTe OT 3 yaca U 20 MUH
- B paMKUTe Ha JIONMyCTUMUS BpeMEBU MTPo30pel] 3a
IPOBeX/JaHe HAa MHTPABEeHO3HA TPOMOOJ/IM3a U IPU
JIUICA Ha MPOTHBOIIOKA3aHUs Ce MpoBeJie TPOM-
60/1MTUYHO JiedeHue c rt-PA. Ha 15-aTta MuHyTa ot
Ha4yaJI0TO Ha MHPY3UsATa NALMEeHTHT NIPEOAO0JIs o-
BOPHUTE U I"'bJITATEJIHUTE HAPYIIEHHS, C PeIYKIHs
Ha c1abocTTa 3a AecHUTe KpaHunu. UHdysusarta
3aB’bPIIM yCIIelIHO 6e3 ycyioxHeHus. B cieBamiuTe
yacoBe IpH NMalueHTa ce pa3By AUXaTesHa HeJoC-
TaTBYHOCT CbC cnaf Ha Sp02 o 60%, npuapykeHa
C TIOBTOPHO 33/'b/I604YaBaHe Ha TOBOPHUTE U I"bJI-
TaTeJIHUTEe HapylleHUs], HaCT'bIINXa KOJIMYeCTBEHU
POMEHHU B Ch3HAHUETO /10 conop. KoHcynTupaH c
JleXKypeH peaHuMaTop U HaCTaHEeH B MHTEH3MBHO
OT/leJieHHe 33 aKTUBHO Ha0OJII0/IeHue.

[IpoBesnena e kouTposiHa KT Ha ry1iaBeH MO3BK C
JlaHHH 33 0pOpMeHa OTYET/IMBA XUIIO/IeHCHA 30HA B
JisiBaTa MaJIKOMO3bYHa XeMucdepa U B JisiBaTa Mo-
JIOBMHA Ha MeJiy/1aTa B TepuTopusATa Ha PICA. Xurme-
PHHTEHCHa JisiBa BepTebpasiHa apTepus (¢our. 16).

To3u kIMHHUYEH cay4yall oKa3Ba Ba)KHOCTTA
Ha 6'bp3aTa ¥ NpeljM3Ha JMarHoCTHKA Ha MalUueH-
THUTE C OCTbP BECTUOYJIAapEH CUH/POM C aKTUBHO
T'bpCEeHe Ha IIeHTPaJHU Gesie3u OT HEBPOJIOTHY-
HUSL CTATyC U OTOHEBPOJIOTUYHOTO H3CJIe/|BaHE.
HINTS anropuTbMbT € 6e3leHeH HUHCTPYMEHT,
nojAnoMarail, KAIMHULUCTUTE IPU B3eMaHeTo Ha
HaBpPEMEHHO U apryMeHTUPaHO KJIWHUYHO pe-

HieHue 3a rnocjeBallo TepalneBTUYHO IOBE/e-
HHE IIPH MallUEeHTH, [TIOKa3aHH! 3a IPOBEXAaHE Ha
TpOM6OJ’[I/ITI/I‘{HO JIeHeHHe.
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of the symptoms of 3 h 20 min - within the per-
missible time window for conducting intravenous
thrombolysis and in the absence of contraindica-
tions, thrombolytic treatment with rt-PA was per-
formed. At the 15th minute from the start of the
infusion, the patient overcame speech and swal-
lowing disorders, with a reduction in weakness
in the right limbs. The infusion was successfully
completed without complications. In the follow-
ing hours, the patient developed respiratory fail-
ure with a drop in Sp0O2 to 60%, accompanied by a
re-intensification of speech and swallowing disor-
ders, quantitative changes in consciousness up to
stupor occurred. He was consulted with a resusci-
tator on duty and placed in the intensive care unit
for active observation.

A control CT scan of the brain was performed
with data showing a distinct hypodense zone
formed in the left cerebellar hemisphere and the
left half of the medulla in the PICA territory. Hy-
perintense left vertebral artery (Fig. 16).

This clinical case shows the importance of
rapid and precise diagnosis of patients with
acute vestibular syndrome with an active
search for central signs from the neurological
status and otoneurological examination. The
HINTS algorithm is an invaluable tool to assist
clinicians in making timely and reasoned clini-
cal decisions about subsequent therapeutic be-
havior in patients indicated for thrombolytic
treatment.

®ur. 16. KT sjanHu 3a odopMeHa 0TYETIMBA XUIIO/EH-
CHa 30Ha B JIIBaTa MaJIKOMO3b4Ha XxeMucpepa

Fig. 16. CT data showing a distinct hypodense zone in
the left cerebellar hemisphere



KyimHuueH ciay4ai 5

Kacae ce 3a manueHTKa Ha 33-roAulliHa Bb3-
pacT, NIOCThIKJIA MO CIELIHOCT B KJIMHUKATA C OI-
JIAKBaHUS OT CUJIEH CBETOBBPTEX, 3aMalBaHe U
npuYepHsABaHe NpeJ, O4UTe, IPUAPYKEHU C Taje-
He, 6e3 noBpbllaHe. [lo JaHHU Ha NalMeHTKaTa OT
MHOTO FOIMHU CTPaZJa OT YeCTU IPUCTBIIU Ha €IHO-
CTPaHHO IJIaBOOOJIME C MyJICUpalll, XapaKTep, MPU-
JPY>KEHO C ipa3HeHe OT CBETJIMHA U CUJIHU 3BYLH.
OduimanHo He M e MOCTaBsIHA AMAarH03a MUTPeHa
Jlo MOMeHTa. B joMa mpuema nepopasiHo napatie-
TaMoJ1/ubynpodeH,/HUMe3yIn/1 TPH HYXK/a, C ITPOo-
MeHJUB edpeKT. OT COMaTUYHUS CTATYC HE Ce yCTa-
HOBUXa OTKJI0HEHUS1. OT HEBPOJIOTUYHUS CTATYC CE
YCTaHOBH XOPU30HTaJIEH HUCTAl'bM HaJISABO, JIULe-
Ba XUIeCTe3usl 3a JigBaTa JIMIeBA M0JIOBHUHA, 001110
oxxuBeHU CHP 3a yeTnpuTe KpalHUKa, CbXpaHEHU
KKP, 6e3 natosiorudHu. VNG - CIIOHTaHeH XOpH-
30HTaJIEH HUCTAr'bM HauIsIBO, IPOMEHSILL, TOCOKaTa
CY HazfAcHo npu norien HagscHo. VHIT - orpuna-
TeJieH, JBYCTPaHHO. MiMa Jieka TeHJAEHIUs KbM
xuneppedJsiekcusi BJAscHo. [lpunoxkuxme HINTS
asropuTbMa - orpunatesien VHIT, noriesHo-uH-
JyLYpaH, TPOMeHsL M0COKaTa CH XOPU30HTaJIEH
HUCTarbM, 6e3 faHHu 3a skew deviation. [Ipuexme
JIMarHo3aTa IeHTpaJieH OTOHEBPOJIOTUYEH CUH/I-
pOM U B3exMe pelieHUe 3a npoBexgaHe Ha KT mo-
3b4Ha aHruorpadus ¢ koHtpact. KT e ¢ faHHM 3a
IPOXOJIUMHU apTepuu BbB Besm3sueBus Kpbr, 6e3
JlaHHY 33 CTEHO3U U aHeBpPHU3MaJIHU pa3lIUpeHHs;
HopMasieH KT mo3zbueH craryc. [lopagu snumncara
Ha MUpaMHUJHA CUMIITOMAaTHKAa U 0GEKTUBHU 3pU-
TeJIHA HapylleH!s Y Mopajy TOBa, Ye MallleHTKa-
Ta OTroBapsl Ha BCUYKU JJUAarHOCTUYHU KPUTEPUHU
3a BecTHOy/IapHa MUTPEHA IPHUEXME, Ye ce Kacae 3a
I'bPBU NPUCTBIT HA BeCTUOY/IapHa MUTpeHa. B 1u-
dbepeHIMaNHO JUAarHOCTUYEH IJIAaH 00CH/IUXME, Ye
MOXKe /1a Ce Kacae 3a MHOXKeCTBeHa cKkjepo3a. Ha na-
UeHTKaTa e npenopbiyaH MPT ¢ KOHTpacT, KOUTO
KbM MOMEHTA TS OTKa3Ba.

To3u KJIIMHUYEH Cy4ail MoKa3Ba BaKHOCTTA OT
NpUJaraHeTo Ha MOJIEPHU allapaTHU METOAMWKH 3a
M3cJjie/[BaHe Ha BecTHUOy/apHaTa CUCTeMa Mopaju
NpUYMHATA, Ye PYTUHHOTO KJIMHUYHO W3C/e/Ba-
He 32 HUCTArbM He MOXKe /Ia OTKpHe BCUYKU QUHU
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Clinical Case 5

This is a 33-year-old female patient who
was admitted to the clinic as an emergency with
complaints of severe dizziness, lightheadedness
and short episodes of “blackouts”, accompanied
by nausea, without vomiting. According to the
patient, she has been suffering from frequent at-
tacks of unilateral pulsating headache for many
years, accompanied by irritation from light and
loud sounds. She has not been officially diag-
nosed with migraine to date. At home, she takes
oral paracetamol/ibuprofen/nimesulide as
needed with variable effects. No abnormalities
were found in the somatic status. The neurolog-
ical status revealed spontaneous horizontal nys-
tagmus to the left, facial hypesthesia for the left
half of the face, generally lively SNR for all four
limbs, without pathological. VNG - spontaneous
horizontal nystagmus to the left, changing its di-
rection when looking to the right. VHIT - nega-
tive bilaterally. Slight tendency to hyperreflexia
on the right. We applied the HINTS algorithm
- negative VHIT, gaze-induced, changing its di-
rection horizontal nystagmus, without evidence
of skew deviation. We accepted the diagnosis of
central otoneurological syndrome and decided
to perform CT cerebral angiography with con-
trast. CT with data with normal CT cerebral sta-
tus. Due to the lack of pyramidal symptoms and
objective visual disturbances and because the
patient met all diagnostic criteria for vestibu-
lar migraine, we assumed that this was the first
attack of vestibular migraine. As differential
diagnostic we discussed that it could be multi-
ple sclerosis. The patient was recommended to
have an MRI with contrast, which the patient

currently refuses.

This clinical case shows the importance of
applying modern instrumental methods for ex-
amining the vestibular system, due to the fact
that the routine clinical examination for nys-
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KAPAMOAOTHIA & KnuHMYHa OLieHKa Ha NaLyeHTH. .
KAPAUOXUPYPI'US -

AU Tom 8, Bpoit 3 « 2025

JpeOHM OTKJIOHEHMS, XapaKTepHHU 3a LieHTPaHUA
OTOHEBPOJIOTMYEH CUHAPOM. PYTUHHOTO IpusiaraHe
Ha BH/leOHHCTAarMorpadus B yCJAOBUSITA Ha CIeEll-
HOCT IIpY OLieHKaTa Ha NalyeHTH CbC CBETOBbPTEXK
pasiiupsiBa JMarHOCTUYHWUTE Bb3MOXKHOCTH Ha
KJIMHULIACTA U J00aBs 3HAUYWTeJHA NPELU3HOCT B
JIMarHOCTUKAaTa U HacoYBa PUCKOBUTE GOJIHHU [10-Ha-
TaTblIHA HEBPOU300pa3HUTeHA OLleHKa.

OBCBXJAAHE

HayuynusaT HampeAbK Bpblia maderata B
pbleTe Ha KJIUHULUCTA, KaTO KJIIOYOBO 3BEHO B
JHUarHocTukata U GopMHUpaHETO Ha TOYHA [JU-
arHosa, KoeTo ce mojkpens oT ¢$akTa, ye 4pes
KJIMHUYHUA Nperyiel, U JleCHU 3a W3II'bJHEHHe
KJIMHUYHU TeCTOBE MeJULUTe MOTaT Jia OCTHUT-
HaT MHOTO BUCOKA MPELU3HOCT, CPaBHUMa J0pHU
C Ta3y Ha CbBPEMEHHUTE HEBPOU306pa3UTeSHU
MeTO/H, IPU [TOCTaBsIHe HA JMarHo3ara.

3AKJ/IIOUEHHUE

PyTHHHOTO CHeMaHe Ha O[pOGHa IieJleHacove-
Ha aHaMHe33, ISI/IOCTHO U3BbPLIEHUST HEBPOJIOTH-
YeH TMperJies] C aKLeHT BbPXY OKYJIOMOTOpPHKATa U
NpUJIaraHeTo Ha HA60P OT KJIMHUYHO BaIMJUPAHU
aJITOPUTMU MOTaT 3HAYUTEJHO [Jia MOA0OPAT 6bp-
3MHATA, MPENU3HOCTTa U YBEPEHOCTTA HA KJIMHU-
IIMCTA MPH OlleHKaTa Ha MalUeHTH C OCTPO HACTb-
MWIA BECTUOY/IapHU HapyleHus. UYpe3 Hagex JHU
KPUTEPUHU 3a ONpe/ie/isiHe HAa BUCOKO PUCKOBUTE
MalMEeHTH MOXKE JIa Ce CIIeCTH HEHY»KeH OOJTHUYEeH
NPecToil M U3c/ie[BaHUs HA OrPOMHA IMOIMyJIalUs
OT MalMeHTH, KaTo 10 TO3U HAYMH Ce MPeHaCour
3/lpaBeH pecypc 3a JieceH ¥ 6'bP3 OCTBII 10 HEBPO-
M306pa3siBaHe U TPOMOOJIUTUYHO U UHTEPBEHIINO-
HaJIHO JIedeHHe Ha GOJIHUTe C HapylleHUs Ha Mo-
3BYHOTO KPbBOOGpALEHHE.

BUB/INOrPA®HA/REFERENCES
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HMHCTPYKIIMUU KBM ABTOPUTE

[Ipuemar ce 3a ny6JIMKyBaHe: OpUTMHAIHU CTaTUH, 0030pH, KIMHUYHU c1y4yaH, pedepaTH, pelleH3UH, KpaTKU
Hay4yHH cboblieHus (McMa Ao pefakropa v Ap). [I'bpBUTe TpU kaHpa ca 06eKT Ha peljeH3upaHe (CbC CTaHAAPTH-
3upaHu GopMysIsipH), 2 OCTAaHAIUTE MOJJ1eXKaT Ha eKCIIepTHA MpeLleHKa OT CTpaHa Ha peJKoJIerusTa.

KopecnongupaiiuaT aBTop 0CoYBa CBOM JAHHU 33 KOHTAKT (eJIeKTPOHEH aZipec, [0 XKeJlaHHe — MOLeHCKU
agpec U TesiepoH) U JeKJapupa, e MaTepua bT He e NyGIMKyBaH JJocera, OCBeH KaTo pe3loMe Ha ChOoG6IIeHHe,
M3HEeCeHO Ha Hay4yHa NposiBa, U He e NpeAJIoKeH 3a Ny6nKauus Apyraje. ABTOPUTE HOCAT OTTOBOPHOCT 3a Cb-
J'bpKaHUEeTO Ha My6sruKanuuTe. [IpefcTaBeHUTe MaTepUalu U ONMCAHUTE B TAX U3CJe[BaHUA Cle/Ba a ChOT-
BETCTBAT HA YTBbPAEHUTE €TUYHU CTAaHAAPTH OTHOCHO NPOBEXKJAHETO Ha KJMHUYHU U /WU eKClIepUMeHTaTHU
NPOYYBaHUS C Xopa (AeKJapalusTa OT XeJ3UHKH) U ONIUTHHU )KUBOTHU. He Tps6Ba Jja ce cloMeHaBaT MaLUueHTH C
TeXHUTE UMeHa, MHULMA/IU UJIH [a ce IPeoCTaBsi CHUMKOB MaTepHaJl, Ha KOWTO Te MoraT Ja 6'bJjaT pas3no3HaTH.
Cb6srofjaBa ce CTPUKTHOTO Clla3BaHe Ha aBTOPCKOTO MpaBo — TeKcToBe ¢ HaZ 10% JOC/J0BHO MOBTOpPeHHE Ha
4y/Aa Ny6IMKaLys ce BpbIAT 32 IpepaboTKa.

06eM (mpubsM3UTENeH) HA TpeJJIaraHuTe MyoIuKaUn:

Bup ny6snkanus Bpoii pedepen-
Bpoii ;ymu B ocHOBHUA TeKCT | Bpoit 1ymMu B pestomeTo -
OpurvHasiHa cTaTUs 2500-5000 200-300 30
0630p 3000-6000 100-200 50
KnvnaudeH ciayyai 1000-3000 100-200 20
KpaTko Hay4HO chobuieHNe, pedepaT, pereHsnus 500-1000 - 10

[Ipuemart ce ¢daitsioBe Ha nporpama MS Word. Hama cnenudruyHu U3UCKBAaHUSA 32 pa3Mep U BUJ Ha WPUPTa,
pa3cTostHUE MeXAY peJloBeTe, oJIeTa U Ipyro oGopMIeHHE.

Bcsika cTaTus 3an04Ba CbC 3arjaBue (6€3 cbKpallleHHs), UMeHa Ha aBTOpuUTe (6e3 mocoyBaHe Ha akaZeMU4-
HU U JPYTH TUTJIM), TAXHATA MeCTOpPaboTa, 0603HavyeHa ¢ [U(POB HHJEKC, pe3loMe B IOCOYeHHUsT 06eM, KII0Y0-
BM fyMu. CTaTUsATA Ce OJaBa U NIpeBe/leHa Ha aHIVIMMCKYU e3UK, KaTO aHIJIMHACKUSAT NPeBOJ e cJief, GbarapcKkus
TEKCT B eJMH o601y dpail. B pe3toMeTo Ha BCsiKa OpUTMHAJHA CTATHs Ce MI0COYBAT: LieJl M 06EKT Ha U3cJie/BaHe-
TO, OCHOBHHM JJaHHU 338 MeTOAUKATA, Pe3yJTaTH U U3BOAU. Pe3toMeTaTa KbM APYrUTe BUAOBE CTATHH BKJIIOYBAT
KpaTka uHdopManus 6e3 06ocobeHa CTpyKTypa. KiroyoBuTe AyMu 3a BCeKH BUJ, yGIMKALKsA ca MexX Ay 3 U 8 Ha
Opoi, KaTo MoraT Aa 6'bJjaT eAUHUYHY AYMHU WM KPaTKU CJI0BOCHYETAHUS, OOLIONPHUETH B KOHKpeTHATa 06/1acT
Ha I03HaHUe.

uTHpaHusaTa Ha 6UGINOrpadCKUTE U3TOUHUILIU B TEKCTa ce 0603Ha4YaBaT ¢ LMdpU B KBaApPaTHU CKOOU IO
peza Ha nosiBaTa UM. bubsinorpadusTa ce noJpex/a 1o peJja Ha NosiBa Ha U3TOYHUIUTE B TEKCTa. M3nucBaHeTo
Ha BCEKM M3TOYHHUK € Ha HOB peJ ¢ apabcka HoMepauus. JJaHHUTe ce opopMAT No caefHUs HauuH (BaHKYBBp
CTU):

- Cmamuu: ABTop(u). 3arsaBue Ha cTaTUsTa. 3arjiaBue Ha ciucaHueTo (cbkpaTeHo no Index Medicus), ro-
JIuHa, ToM (volumen), HoMep Ha KHWXKaTa (6poit) B ckobu, crpanuu (ot-10). [Ipumep: Yakub YN, Freedman RB,
Pabico RC. Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

- [ly6auxkayuu om c6opHuk: ABTOp(1). 3arsaBue. B: (3a maTuHuna In:) 3arsiaBue Ha c6opHuKa. [lopegHOCT Ha
W3/ aHUeTO, peJakTopu. MecToussaBaHe (rpaj), U3aTesCTBO, FOJHMHA HA U3/laBaHeTo, cTpaHuLu (oT-10). [Ipu-
mep: Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M.
Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

- Knueu: ABTop(u). 3arnaBue. MectousgaBase (rpaj), U34aTesCTBO, FOJMHA HA U3JaBaHETO, CTpaHULHU (OT-
10). Ipunmep: llleiimarnos H. Cucmemuu eackyaumu. C.,, Med. u pusk., 2019, 8-11.

Ako aBTOpUTE Cca 10 TPUMA, Ce U3NUCBAT GaMUINUTE, NOCAeABAHU OT UHUIMAIUTe UM (6e3 ToukH). KoraTto
aBTOpPUTE ca OBeyve OT TPUMa, CJeJ, UMETO Ha TPEeTUs ce nuile U Ap. (3a saTununa - et al.“). Hactoituuso ce
npenopbyBa LUTUPAHETO (M03HABAaHETO) U HAa G'bJIrapPCKU U3TOYHUIIU.

MaTtepuanuTe ce usnpamaT npes caita: https://cardiojournal.eu/index.php/journal
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INSTRUCTIONS TO AUTHORS

The following genre types are accepted for publishing: original articles, re-views, clinical case reports, reference
papers, book reviews, short communication papers (letters to the editor, etc.). The first three genres are subject to
peer review (with standardized forms), and the rest are submitted to expert evaluation on behalf of the editorship.

Corresponding author shows contact data (e-mail, optionally - postal address and telephone) and declares that
the material has not been published previously, except in the form of an abstract for a scientific event, and has not
been submitted to other journal. Authors assume the responsibility for the contents of their publications. Presented
papers and the studies described in them should comply with the established ethical standards on performance of
the clinical and/or experimental studies on human subjects (the Helsinki Declaration) and experimental animals.
Patients must not be referred by names and initials, and images on which they can be identified must not be
presented. Authors must warrant that they submit for publication their own studies and in case different author’s
data and/or text are used, these are specified by citations. Strict adherence to copyright issues is maintained - texts
including more than 10% of literal replication of different publication are returned for reprocessing.

Volume (approximately) of submitted papers:

o . . Word count in the Number of
Type of publication Word count in the main text
abstract references
Original article 2500-5000 200-300 30
Review 3000-6000 100-200 50
Clinical case report 1000-3000 100-200 20
Short communication, reference paper, review 500-1000 - 10

MS Word files are acceptable. No specific requirements on the font size and type, spacing, margins and other
formatting are defined.

An article starts with the title (without abbreviations), the names of authors (without academic or other titles),
their workplaces designated by numeric indices, abstract, key words. Title of a scientific paper, irrespective of its
genre determination, should attract the attention, be understandable, short, and exact - it represents the study
object. A subtitle can be prepared for extended informativeness. The article also must be is submitted translated
into English, as the English translation is after the Bulgarian text (in a common file). Abstract contains the specific
features of the study in a concise manner - aim/subject matter, methods used, main results and findings. It is
distributed also through secondary informational titles (data bases), i.e. it should include the main elements of the
scientific contribution. It should not contain either citation or illustrative material, or abbreviations, which can be
precluded. Key words are used for topical categorization of a paper in data bases (and other secondary titles) and
related search in inquiries. The objective of the author is to propose the most significant concepts of his work in a
synthetic manner. Key words to any kind of publication range between 3 and 8; they can be single words or short
word-groups, which are commonly accepted in the specific area of knowledge.

The list of literature references at the end of the work has to embrace only the publications virtually used
and required to delineate the basis, on which the study is designed. Avoid presenting abundant references at the
account of their up-to-dateness. Minimize self-citation. Citing (familiarity with) Bulgarian sources is strongly
recommended, too.

Citation of bibliographic references within the text is designated by numbers in square brackets following the
order of appearance. Bibliography is arranged following the order of appearance of the sources within the text.
Each source is written in a new line, with an Arabic number. Sources are structured in the following manner:

- Articles: Author(s). The article title. Journal title (abbreviated under the Index Medicus), year, volume, number
(issue) in round brackets, papers (from-to). Example: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in
systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

- Papers from an edited book: Author(s). Title. In: The edited book title. Edition number, editors. Place of
publication (city), publishing house, year of publication, pages (from-to). Example: Wilkinson AH. Evaluation of the
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