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Pestome. YBpefata Ha Mo3bka B Pe3yNTaT Ha Ch0B MHLAEHT MOXe [ja OTKIIIUM NarnuTpa OT CbpAe4YHOCHI0BI HapYLLEHS:: B TOBa YiC-
10 0CTPa M1OKApAHa AMCHYHKLMS, CbpAEYHa HELOCTATHYHOCT, MUOKapZEH MHGaPKT, KMBOTO3acTpaLlaBaLLy apuTMUN 1 JOpU
BHe3arHa CbpfieyHa cMbpT. Tean cbouTUs ce 0BeauHABAT OT noHsTUeTO ,Stroke-Heart' CUHIPOM, KOTO € CBbp3aH C NOBHLIEH
PUCK OT CMBT U HEMbITHO HEBPONOMMYHO Bb3CTAHOBSIBAHE B CPABHEHHE ChC Cy4aunTe Ha MO3bYEH MHCYNT 63 CbpaeyHN Hapy-
weHws. MpeacTaBeH e KMHUYEH Cryyai Ha 66-roguLLHa naLyeHTka oT YkpaiiHa, Npy KosiTo aHeBpuaMareH cybapaxHonaaneH
KOBBOW3NMB € MPUAPYKEH OT KNMHIKA, MMUTUPALLA OCTBP KOPOHAPEH CUHAPOM C AMHAMUYHY ST-T-POMEHM OT UCXEMIYEH TUM,
yobmkeH QT-wHTepBan 1 neBokamepHa CHCTONHa AMCYHKUMS. MOBULLIEHITE HUBA Ha KATeXOMaMUHI U HapyLleHaTa aBTOHOM-
Ha peryraums npu cybapaxHouaanHa XemMoparusi MoraT ja MPUYKHST MUOKApAHO 3alleMeTsiBaHe U yBpeaa B OTCHCTBUETO Ha
KopoHapHa 0BCTpyKuys. CryyasiT nogyepTasa HeobXoaMMOCTTa OT JOBPO Mo3HABaHE He camo Ha KnacuyeckaTa KiHIU4Ha kap-
TWHa Ha OTMafHa HEBPOONYHA CUMMNTOMATMKA, HO U Ha ApYIi Bb3MOXHI NaTothvauoriori4Hm Nposiev no LepeGpokapanantata
0C C OrMefl AMdepeHLManto AuarHoCTUYHO M CTIEHE W AECHMHUTIBHO NOCTaBSHE Ha BApHATA AvarHosa.

KnioyoBu gymu: ,stroke-heart" cuHgpom, cybapaxHonaanHa xemopariisi, 0CTbp KOPOHapEeH CUHAPOM, €31KoBa bapuepa;
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Abstract. Brain injury resulting from a vascular event may trigger a spectrum of cardiovascular disorders, including acute myocardial
dysfunction, heart failure, myocardial infarction, life-threatening arrhythmias, and even sudden cardiac death. These events
are encompassed by the term ‘Stroke-Heart’ syndrome, which is associated with an increased risk of mortality and incom-
plete neurological recovery compared with cases of stroke without cardiac complications. We present a clinical case of a
66-year-old female patient from Ukraine in whom aneurysmal subarachnoid hemorrhage was accompanied by a clinical
presentation mimicking acute coronary syndrome, with dynamic ischemic-type ST-T changes, prolonged QT interval, and
left ventricular systolic dysfunction. Elevated catecholamine levels and impaired autonomic regulation in subarachnoid
hemorrhage may cause myocardial stunning and injury in the absence of coronary obstruction. This case highlights the
need for thorough knowledge not only of the classical clinical presentation of focal neurological deficits but also of other
possible pathophysiological manifestations along the cerebro-cardiac axis in order to support differential diagnostic reason-
ing and the definitive establishment of the correct diagnosis.
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BbBEOEHME

Bpb3kata mexgy MosbyHaTa (PyHKUMS M CbpLETO
€ obekT Ha mn3yvaBaHe oT Bekose [1]. Npe3 1947 r. Byer
N CbTp. 3a MbpBU MbT AOKMaABaT, ye Lepebposacky-
NapHOTO yBpeXaaHe MoOxe Aa npeavssuka MuokapaHa
OVCHOYHKUMA U PUTBMHU Hapylienus [2]. VsyvaBaHeTo
Ha NaToU3NONOrMYHNUTE MEXAHU3MW, KOUTO Ca B OCHO-
BaTa Ha B3aVMOAENCTBMETO MEXAy LieHTparnHara HepBHa
cucTtema 1 cbpaedHaTta yHKUMS BoOM 0O BbBEXOAHETO
Ha noHsaTMeTO ,brain—heart axis“ [3]. [pe3 nocnegHuTe
rOOVHU CbpAEYHUTE YBPEXOAHWS, CBbP3aHU C OCTbP MO-
3bYHOCBAOB MHLUMAEHT, Ce pasmexaar Karo KIUHUYHO
3Ha4MM ¢peHoMeH 1 ce obo3Hayaear kato ,stroke—heart"
(SHS) vrm ,brain-heart” cuHgpom [1, 4]. OedumHnumata
Ha SHS cvHOpom BKMOYBa HOBOMOSIBUANA CE CbpAeYHa
AVCYHKUMSA M OKYMEHTMPAHO BrioLlaBaHe Ha npea-
LecTBalla cbpgedHa natornorns B pamkute Ha 30 gHu
cnep ucxemundeH unuv apyr Tmn nHeynt [1, 4]. KnuHuyHara
KapTMHa Ha SHS moxe aa e cunHo BapnadunHa — ot 6e3-
CMMMTOMHO MOBMLLEHNE HA CbpPOEYHUTE TPOMOHMHMW, 40
BHe3arHa CbpevHa CMbPT C HeBporeHeH npousxop, [1, 4].

MNMosHaBaHeTO Ha SHS e OT 3HayYeHne 3a KNMHMYHaTa
npakTuka, 3apagy BUCOKaTa My YecToTa M CBbp3aHaTta C
Hero rnoBuLLEeHa CMBbPTHOCT [5, 6]. 3a 2016 . datanHu-
Te Criydan OT MO3bYEH MHCYMT Ca OLEHEHU Ha 6nn3o 5.5
MITH., OT KOMTO Hag 1 MIH. ce OTAaBar Ha CbpAeYHOCHAO-
BY ycrnoxHeHus [1, 7]. Octpuat ncxemmudeH nieynt (MMIN)
€ CBbp3aH € 25 NbTU MO-BUCOK PUCK OT HacTbNBaHe Ha
ronemMn HebnaronpuaTHN CbpOeYHOCHAOBU CbOUTUS B
pamkute Ha nbpeuTe 30 aHu [5]. Cnea ocTtpa Lepebpan-
Ha uHTpanapeHxumHa xemoparus (UMX) n cybapaxHou-
danHa xemoparusa (CAX) morat ga ce HabnogasaTt OCcTbp
MuokapaeH nHdapkt (OMU), Texkm kamepHU aputMuu,
CbpaeyHa HeaoCTaTbYyHOCT U CbPOAEYHOCHAOBA CMbPT.
Te3n CbCTOsIHWUS KaTo CbBKYMNHOCT ca onucaHun npu 4.1%
ot naumeHTtuTe ¢ UMX 1 ca Tpu nbTn no-vectn (14.1%)
npuv naumeHtute cbe CAX [8, 9.

KNMHWYEH cnyyaAn

Kacae ce 3a nauneHTka Ha 66 r. Bb3pacT oT Ykpawn-
Ha, 6e3 M3BeCTHM OO MOMEHTa CbpAEYHOCHLAOBU PU-
CKOBW haKTOpW, HEKOMYHMKMpaALLA Ha OpYr €3UK OCBEH
cobcTBEHMS. AHAMHECTUYHUTE OAaHHW Y MbpBOHAYarnHu-
AT CMELUeH TpUaxk ca OCHOBaHW Ha MHdpopmaums, npe-
JOCTaBeHa OT HelHW 6nm3ku. NauneHTkaTta e oTKkpuTa B
©e3nomMoLLHO CbCTosIHME, Konabuparna Ha noga B Joma
Cu1, 3a00uMKorneHa OT MHOXECTBO OMakoBKW OT aHTMXUC-
TamnHOBM M GeH3ognasenuHoBKM meaukameHTw. [Mbp-
BOHa4arnHo nauueHTKaTa e xocnutanusvpaHa B Apyro
ne4ebHO 3aBeeHNE C OTAENEHME MO TOKCMKOMOrMs no
noBoA, Ha npegnonaraeMa MeguKaMeHTO3Ha WMHTOKCU-
Kaumsi, nposiBeHa ¢ 06bPKaHOCT, COMHOMNEHTHOCT U Ma-
Bobonue. Cnep OTXBbprsiHE HA OCTPa UHTOKCUKALMS 1
nopaay yCTaHOBEHW NMOBULLEHW CTOMHOCTY Ha MapKepu-
Te 3a MMOKapAHa yBpeda 3aegHO C UCXEMWYHW erek-
Tpokapauorpadcku npomeru (cur. 1) e nskazaHo cbM-
HEeHne 3a OCTbp KOpOHapeH cvHapoM. lNauneHTkaTa e
MeavKkMpaHa ¢ aueTtuncanuumnosa kucenuHa 300 mg un
dpakcunapmH 0,6 ml NOOKOXHO 1 € NpeBeaeHa B UHTEH-
3MBHO KapOMOrorMyHo OTAeNeHne Ha Hawwara 6onHuua.

INTRODUCTION

The relationship between brain function and the heart
has been the subject of study for centuries [1]. In 1947,
Byer et al. first reported that cerebrovascular injury can
provoke myocardial dysfunction and rhythm disturbances
[2]. Investigation of the pathophysiological mechanisms
underlying the interaction between the central nervous
system and cardiac function led to the introduction of the
concept of the ,brain—heart axis® [3]. In recent years, car-
diac injury associated with acute cerebrovascular events
has been recognized as a clinically significant phenome-
non and is referred to as ,Stroke—Heart (SHS) or ,Brain—
Heart* syndrome [1, 4]. The definition of SHS includes
newly developed cardiac dysfunction or documented
worsening of pre-existing cardiac pathology within 30
days after ischemic or other types of strokes [1, 4]. The
clinical presentation of SHS may be highly variable, rang-
ing from asymptomatic elevation of cardiac troponins to
sudden cardiac death of neurogenic origin [1, 4].

Awareness of SHS is important for clinical practice
due to its high prevalence and the associated increased
mortality [5, 6]. In 2016, fatal cases of stroke were es-
timated at nearly 5.5 million worldwide, of which more
than 1 million were attributed to cardiovascular compli-
cations [1, 7]. Acute ischemic stroke (AIS) is associated
with a 25-fold increased risk of major adverse cardio-
vascular events within the first 30 days [5]. Following
acute cerebral intraparenchymal hemorrhage (IPH) and
subarachnoid hemorrhage (SAH), acute myocardial in-
farction (AMI), severe ventricular arrhythmias, heart fail-
ure, and cardiovascular death may occur. Collectively,
these conditions have been reported in 4.1% of patients
with IPH and are three times more frequent (14.1%) in
patients with SAH [8, 9].

CLINICAL CASE

The patient is a 66-year-old woman from Ukraine
with no previously known cardiovascular risk factors
and unable to communicate in any language apart from
her native one. The medical history and initial emer-
gency triage were based on information provided by
her relatives. She was found in a helpless state, col-
lapsed on the floor of her home, surrounded by multiple
packages of antihistamine and benzodiazepine med-
ications. Initially, the patient was admitted to another
medical facility with a toxicology department due to
suspected drug intoxication, presenting with confusion,
somnolence, and headache. After ruling out acute in-
toxication and considering the elevated markers of
myocardial injury together with ischemic electrocar-
diographic changes (Fig. 1), acute coronary syndrome
was suspected. The patient was treated with acetylsal-
icylic acid 300 mg and subcutaneous fraxiparine 0.6
mL and was subsequently transferred to the intensive
cardiac care unit of our hospital.

The patient was admitted to the intensive cardiac
care unit with initially stable vital signs: blood pressure



»Stroke-heart” cuHaopom, HanogobsiBall MMOKapaeH MHAApKT ...

163

BonHaTta noctbnea B VIHTEH3MBHOTO KapaMONormyHo
OTAENeHNE C MbpPBOHAYanHO CTabWIMHM XN3HEHM NOKa3a-
Tenu: aptepuanHo HansraHe 160/90 mmHg, cbpaeyHa
yectota 80 ya./min, guxatenHa yYectora 22/min, K1cno-
pogHa catypauusa 97%, TenecHa Temnepatypa 36.8° C.
KapguonynmoHanHmuaT ctaTyc He yCTaHOBSIBa OTKIOHe-
Hus. MMaumeHTkata e B Cb3HaHue, AMdY3HO M3MOoTeHa,
oTnycHata v bpaguncnxmyHa. HeBponornyHuaT nperneq
YCTaHOBsIBa: Hanm4ume Ha potodhobus, NpusHaum Ha me-
HUHropaauKynepHo ApasHeHe, yBpeda Ha VI yepenHo-
MO3bY€EH HEpB, KOHBeprMpaLy cTpabmabm u 13 Todkn No
Koma-ckanara no Glasgow. Ha 103u doH ce peructpu-
paT guHamunyHn EKIM npomeHn B cpaBHeHUE C n3xogHarta
enekTpokapguorpama Ha nauueHtkara (cur. 1 u 2).

OT nabGopaTtopHuTe un3CnenBaHUsi ce YCTaHOBSBaT
3HAYMTENHO MOBULLEHN CTOMHOCTWU Ha TPOMOHWH | — 8,4
ng/mL (Hopma < 0.2 ng/ml), gocturarikn 18 ng/mL Tpu
Yyaca No-KbCHO, NpuW ropHorpaHnyHn Huea Ha CK-MB (28
E/L Hopma 1o 25 E/L). JlunceaT natonormyHy OTKNOHEHUSI
npu ocTaHanute nabopaTopHu nokasatenu: nepudepHa
KPbBHA KapTuHa, GUOXMMUYHN MapKepu 3a YepHoapobHa
1 6b6peyHa hyHKLMS, KpbBHA 3axap 1 CEPYMHU ENEKTPO-
nnMTK ca B peddepeHTHN rpaHnLM. YCTaHOBM ce aMcnmnu-
OeMusi CbC CepyMHM HUBa Ha o6 1 LDL xonectepon Cb-
oTBeTHO 6.4 mmol/l n 4.4 mmol/l. OT exokapamorpadckoTo
nscnegBaHe ce yctaHoBu nsisa kamepa (J1K) ¢ HopmaneH
TeneguacToneH obem 76 ml, notucHaTa dpakumsa Ha 13-
TnackBaHe Ha JIK 43% n Hanuyve Ha cerMeHTHU Hapy-
LLEHMS B KMHETUKATA (XMMNO- OO aKMHE3WS HA CbpaeYHUst
BPBX M NpUnexalumTe anvkarndu CerMeHTn Ha npegHara,
natepanHara v gornHarta cTeHa), KOUTO He Kopenupaxa ¢
TepUTOpUsiTa Ha egHa-eaMHCTBEHA NOTEHUMAITHO BUHOB-
Ha enukapgHa KopoHapHa apTepusi. acrnensaHeTo He no-
Kasa HapyLLeHUs B JeCHoKaMepHaTa PYHKLUUS 1 3HAYMMU
KMnanHW Nesun, HATO JaHHM 3a OOCTPYKLMS B U3XOAALLNSA
TpakT Ha JIK unn Hannyme Ha TPOMOOTUYHU Macw.

Peructpupanute EKI npomenun, HanogobGsBsalum
OMW cbc ST-eneBauusi, CbMbTCTBAHM OT MOBULLEHU
Mapkepu 3a MUOKapAHa yBpeaa, MocTaBuxa Ha 06-
CbX[aHe NMPOBEXOAHETO Ha CreLlHa KOpoHapHa aHru-
orpacus. B KOHTEKCTa Ha HanuM4HWUTE HEBPOSOTMYHU
npu3HaUm U HECUTYPHUTE aHAMHECTUYHW OaHHWU, €Ku-
NbT NPUOPUTU3MPA M3BBPLUBAHETO HA CMELLUHO HEBPO-
n3obpassiBaHe npean 3anovBaHe Ha aHTUTPOMOOTUYHO
nedveHune. HatmeHarta koMmntoTbpHa Tomorpadus (KT) Ha

18 nm/mY

160/90 mmHg, heart rate 80 beats/min, respiratory
rate 22 breaths/min, SpO, 97%, and body temperature
36.8 °C. Cardiopulmonary examination was unremark-
able. The patient was conscious, diffusely diaphoret-
ic, lethargic, and exhibited bradypsychia. Neurological
assessment revealed photophobia, meningo-radicular
irritation, sixth cranial nerve palsy, convergent stra-
bismus, and a Glasgow Coma Scale score of 13. At
this stage of evaluation, dynamic electrocardiographic
changes were noted compared with the patient’s base-
line electrocardiogram (Fig. 1 and 2).

Laboratory tests revealed markedly elevated
troponin | levels at 8.4 ng/mL (normal < 0.2 ng/mL),
rising to 18 ng/mL three hours later, with upper-limit
CK-MB values at 28 U/L (normal up to 25 U/L). Oth-
er laboratory parameters, including complete blood
count, liver and renal function tests, blood glucose,
and serum electrolytes, were within reference ranges.
Dyslipidemia was present, with total cholesterol of 6.4
mmol/L and LDL cholesterol of 4.4 mmol/L. Echocar-
diography demonstrated a left ventricle with normal
end-diastolic volume (76 mL), a reduced ejection frac-
tion (43%), and segmental wall motion abnormalities,
ranging from hypokinesia to akinesia of the apex and
adjacent apical segments of the anterior, lateral, and
inferior walls. These abnormalities did not correspond
to the territory of a single epicardial coronary artery.
No right ventricular dysfunction, significant valvular
lesions, left ventricular outflow tract obstruction, or in-
tracavitary thrombi were observed.

The observed ECG changes, resembling ST-ele-
vation myocardial infarction (STEMI), accompanied
by elevated markers of myocardial injury, prompt-
ed consideration of urgent coronary angiography.
Given the presence of neurological symptoms and
an unclear medical history, emergency neuroimag-
ing was prioritized before the initiation of antithrombot-
ic therapy. Non-contrast computed tomography (CT) of
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®dwur. 1. Enektpokapamorpama (EKIN) Ha naumeHTkaTta npy NpMemMaHeTo 1 B TOKCUMKONOrMYHa KNuHWKa. [MpaBsT BnevatneHne natonornyHm Q-3uo-
un 1 enesauus Ha ST-cermeHTa U TEpMUHANHO HeraTMBHa T-BbfHa B oTBexaaHuaTa |, avl, V1 n V2

Fig. 1. Electrocardiogram (ECG) of the patient at admission to the toxicology clinic. Pathological Q waves, ST-segment elevation, and terminally

negative T waves are observed in leads |, aVL, V1, and V2



164

K. Kones, C. Cnasuesa, K. Mapu+Hosa

®ur. 2. EKI Ha nauueHTkata oT npuema 1 B
WMIHTEH3UBHO KapauonornyHo otaenedue, 12

Yyaca cnep nbpBoHavanHarta EKI (cdur. 1) — Ha-

n1ue e CMHYCOB PUTBM C YOBIDKEH KOpUrMpaH

(Fridericia) QT-uHTepBan oT okono 646 ms,
AbN6OoKM HeraTUBHU T-BbIHWU B NpeKkopanarnHu-
Te oTBexpaHus, | n avlL

Fig. 2. ECG of the patient obtained at admission
to the Intensive Cardiac Care Unit, 12 hours
after the initial ECG (Fig. 1) — sinus rhythm with
a markedly prolonged corrected (Fridericia) QT
interval of approximately 646 ms is present, along
with deep negative T waves in the precordial
leads and in leads | and aVL

rmaBata Mokasa Hanuume Ha cybapaxHouganeH KpbBO-
nanue (cpur. 3). JonmbnHutenHo nposeaenuTe KT ¢ KOH-
TpacTHa MaTepusi N KaTeTbpHa MHBa3vBHa MO3bYHa aH-
rvorpadus Bu3yanmavpaxa aHeBp13MasHo paswpeHne
c pasvepu 4.5/4.5 mm Ha M3X0AHOTO MSICTO Ha 3agHaTa
KOMYHVIKaHTHa aptepust (cpur. 4).

[oka3BaHeTo Ha cybapaxHouanHata xemoparvs u
cbAoBata Mandopmaumsi Kato HEWH M3TOYHWK HanoXu
npogbikaBaHe Ha neyvyeHUeTo B WHTEH3MBHO HeBpO-
NOTMYHO OTAENEHNE C HUMOAMMMH, 6e3 aHTMarperaHTu
W aHTMKoarynaHtu. B pamkute Ha cnefpaluute 4YacoBse
nocrneaBa €HAOBACKYNApHO feYeHne C UMMMaHTUpaHe
Ha Mopgynupall, KpbBOTOKA CTEHT, KaTo Cce MOoCTUrHa pe-
OyKuMst Ha cyGapaxHomaanHusa n UHTpanapeHxXMMeH Mo-
3bY€eH KPbBOM3NUB OT KOHTponHaTa KT Ha rmaBHMsS MO3bK
3 OHu no-kbcHo. Cren MHTEpBeHUMsITa ce pernctpvpa
NpexofHa XMMNOTOHUSI, OBMaAsiHa Ype3 BEHO3HN NUHAY3nK
N HUCKM [03n Basonpecopu. Mo OTHOLIeHWEe Ha cbpaeyd-
HMSA cTaTyc npes crejBallarta ceaMmuua ce Habnogasa
TEHOEHUMST KbM HOpManuampaHe Ha CTOMHOCTUTE Ha
TpornoHuH |. MNauueHTkata e nsnucaHa Ha 12-us geH ¢ no-
[obpeH HeBporornyeH ctatyc (15 Touku no Glasgow Ko-
Ma-ckanarta) ¢ npenopbka 3a nocrnensalla HeBpOrorny-
Ha pexabunuTtaumsa B JOMaLLHKU YCNOBUsSt U aMBynaTopHO
KapgmonorMyHo npocnegsasaHe. EAMH mMecel Mo-KbCHO
KoHTponHata EKI™ gemoHcTpupa mbnHo obpartHO pa3su-
Tne (dur. 5). Exokapanorpadckara oueHka yCTaHOBSBa
Bb3CTaHOBeHa cuctonHa yHkumust Ha JIK — ® 63% u
n34ye3BaHe Ha CErMEHTHUTE HapyLUEHWS B KMHETUKaTa.
Xontep-EKIT MoHMTOpMpaHe He peructpypa pUTbMHU U
NPOBOAHM HaPYLLEHUSI.

Makap mbpBOHa4YanHoO ga ca MHTEpNpeTMpaHn kaTto
OCTbP KOPOHAPEH CUHAPOM, NPEXOOHUAT XapakTep Ha Kui-
HETMYHUTE HapyLleHus Ha nsBaTa kamepa u EKI npome-
HWTE ca B CbOTBETCTBUE C HEBPOTEHHUSI MEXaHN3bM Ha
MUOKapaHa yBpeda U 3allemeTsiBaHe Ha Muokapaa (no-
[06HO Ha takotsubo cuHapom) B pe3ynTaT Ha LieHTpanHo-
HepeHa yBpeaa [10].

OBCBXAAHE

MpencTaBeHMAT criydan nokassa Bb3MOXEH KiMHK-
YeH CLeHapuii — Npeav3BUKaTeriCTBO B OMArHOCTUYEH U
TepaneBTUYEH MaH, Ha MbpBMYHA HEBPOSIOTMYHA KaTa-
cTpocha, nposiBsialla ce cbc ST-enesaumu, NOBULLEHM
Onomapkepy 3a MUoKapgHa Hekpo3a U MpexogHa NeBo-

the head revealed a subarachnoid hemorrhage (Fig. 3).
Subsequent contrast-enhanced CT and invasive cathe-
ter-based cerebral angiography demonstrated an aneu-
rysmal dilation measuring 4.5 x 4.5 mm at the origin of
the posterior communicating artery (Fig. 4).

Confirmation of subarachnoid hemorrhage and the
underlying vascular malformation necessitated continua-
tion of treatment in a neurological intensive care unit with
nimodipine, without antiplatelet or anticoagulant therapy.
Within the following hours, endovascular treatment was
performed with implantation of a flow-modulating stent,
resulting in a reduction of both the subarachnoid and in-
traparenchymal hemorrhage on follow-up brain CT three
days later. After the intervention, transient hypotension
was observed and successfully managed with intrave-
nous fluids and low-dose vasopressors. With regard to
cardiac status, a trend toward normalization of troponin |
levels was noted over the subsequent week. The patient
was discharged on day 12 with improved neurological
status (Glasgow Coma Scale score of 15), with recom-
mendations for subsequent home-based neurological
rehabilitation and outpatient cardiology follow-up. One
month later, follow-up ECG demonstrated complete res-
olution of the previously observed abnormalities (Fig.
5). Echocardiographic evaluation showed recovery of
left ventricular systolic function (ejection fraction 63%) and
resolution of segmental wall motion abnormalities. Holter
ECG monitoring revealed no rhythm or conduction distur-
bances. Although initially interpreted as acute coronary
syndrome, the transient nature of the left ventricular wall
motion abnormalities and ECG changes is consistent with
a neurogenic mechanism of myocardial injury and myo-
cardial stunning (similar to takotsubo syndrome) resulting
from central nervous system injury [10].

DiscussION

The presented case illustrates a possible clinical sce-
nario — both diagnostically and therapeutically challenging
— of a primary neurological catastrophe manifesting with
ST-segment elevations, elevated biomarkers of myocardi-
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®ur. 4. KomniotbpHoTOMOrpadcka (A) 1 MHBasMBHa
(B) mo3byHa aHrvorpadus, nokassalum aHeBpusma
(3eneHn cTpenku) B 30HaTa Ha nsBaTa 3a4Ha Komy-
HUKaHTHa apTepus

Fig. 4. Computed tomography (A) and invasive (B)
cerebral angiography demonstrating an aneurysm
(green arrows) in the region of the left posterior com-
municating artery

®ur. 3. HatuBHa KOMNIOTBPHA TOMOrpadus Ha rnaea, Nokassalya
OBYCTpaHHW cybapaxHouAanHW KpbBOU3MMBW, [MABHO B NEBUTE
MO3bYHY Bpasau, cunesuesata bpasna v Benuavesusi Kpbr. OTKpu-
Ba Ce W MHTpanapeHxXnMeH KpbBOU3NUB B NIEBUS TeMnoparneH nob
C nepudokaneH oTok

Fig. 3. Non-contrast computed tomography (CT) of the head
showing bilateral subarachnoid hemorrhages, predominantly in
the left cerebral sulci, the Sylvian fissure, and the circle of Willis.
An intraparenchymal hemorrhage is also noted in the left temporal
lobe with surrounding perifocal edema

®dur. 5. Enektpokapauorpama 1 mecel, creg ms-
nMCBaHETO C HopMmanuaupaHe Ha QTc-MHTepBana u
nunca Ha ncxeMmmyHn ST-T-npomeHu

Fig. 5. Electrocardiogram obtained one month after

KamepHa ancdyHkums. OnmncaHn ca HSAKOMKO KIMHUYHU
deHoTuna Ha ,Stroke-Heart“ cuHgpom: 1) 6escumntomMHa
OCTpa MUOKapaHa yBpeaa — MoBULLIEHWE Ha CbpaeYHUTE
TPOMOHWHM C XapakTepHa AMHaMuKa; 2) OCTbp KOPOHa-
PEH CUHAPOM — YECTO MO MEXaHU3MM, CXOOHM C TE3N NMpu
BTOPW TUN MUOKAPAEH MHAAPKT U BCNeacTBue Ha gec-
Tabunmsauusi Ha KOpoHapHa nnaka; 3) CUCTonHa 1 guac-
TOMHa neBokamepHa ANCHYHKLMS, BKI1. KapAnoMuonaTms
un takotsubo cuHgpowm; 4) EKI npomeHn — Ham-4ecto
HapyLleHVs B penonsipu3aumaTa (Hanp. yabipkaBaHe Ha
QTc), KaKTo 1 CbpAEYHM APUTMUN, BKIT. MPEACHPOHO MbX-
OeHe; 5) BHe3anHa cbpaeyHa cvbpT [1, 4]. deHoTUNBT B
HaLuMs criydan oTroBapsi HA OCTbP KOPOHApPEeH CUHAPOM,
B3eMalkn Npeasua penonspusaLyoHHUTE MNPOMEHU B

discharge, demonstrating normalization of the QTc
interval and absence of ischemic ST-T changes

al necrosis, and transient left ventricular dysfunction. Sev-
eral clinical phenotypes of Stroke—Heart Syndrome have
been described: 1) asymptomatic acute myocardial inju-
ry, characterized by a dynamic rise in cardiac troponins;
2) acute coronary syndrome, often mediated by mecha-
nisms similar to type 2 myocardial infarction or resulting
from coronary plaque destabilization; 3) systolic and dia-
stolic left ventricular dysfunction, including Takotsubo syn-
drome; 4) electrocardiographic changes, most commonly
repolarization abnormalities (e.g., QTc prolongation), as
well as cardiac arrhythmias, including atrial fibrillation; and
5) sudden cardiac death [1, 4]. The phenotype observed
in the present case is consistent with acute coronary syn-
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EKI" (nsxogHa eneBauyst Ha ST-cermeHTa, KOATO Tbpnuv
AVHamuKa), MOBULLEHNETO Ha TPOMOHWH | ¢ Moaen Ha ,no-
KayBaHe 1 cnag’, Kakto M pervoHariHuTe HapylleHusl B
KMHETUKaTa Ha NnsiBata Kamepa.

~Stroke-Heart” cuHopombT npenpellaBa Hebnaro-
NPUSATEH KIMUHWYEH M3X0A B CpPaBHEHWE CbC Cry4van Ha
NHCYNT Be3 CbpaeYHOCHA0BW YCNoxHeHus [5, 6, 9]. MNpu
NaumeHT! C BbTPEMO3bYEH KPHLBOU3MMB Bb3HWKBAHETO
Ha OMW e HesaBmMcMMO CBbP3aHO € 63% MO-BUCOK PUCK
OT CMBPTHOCT, 40% NO-HMCKa BEPOATHOCT 3a U3MUCBaHE B
AOMaLUHN YCMOBUS U YETUPUKPATHO YBENMYEHME Ha pas-
xoguTe 3a xocnutanusaums [11]. Cpeg naumeHTuTe CbC
cybapaxHougeH kpbonanme OMU e yctaHoBeH npu 6.6%
OT cry4anTe B KIMHUYHM npoyyBanns u npu 11.1% B ay-
TOMNCUOHHK cepun [1, 9]. OcTpuAT MmrokapaeH NHAAPKT U
MUoKapaHaTa yBpeaa (NMOBMLLEHN HMBA HA CbpAEYHMN TPo-
MOHWHM) Npu NauneHTn cbe CAX ca acoummpanm ¢ 4eceT-
KpaTHO MokayBaHe Ha pucka oT cMbpT [9]. OuarHocTuum-
paHeTo Ha OMW B octpata ¢asa Ha CAX e 3aTpyaHeHo,
TbW KaTo NPEXOOHN HEBPOrEHHN enekTpokapanorpadcku
NPOMEeHM (Hanp. MHBEepCUs Ha T-BbfHaTa), NOBULLEHVE
Ha CbpAeYHUTE TPOMOHUHN U eXoKapamorpaddckm OTKIO-
HEeHVs MoraT A4a UMUTUPAT MUOKapgHa CXeMusi OT TPOM-
©oTtnueH npounsxog [1].

OcHOBHUTE MATOM3NONOTUYHN  MEXaHW3MM, KO-
TO CBbP3BaT OCTpaTa MO3bYHa yBpeda CbC CbpAeqHaTa
AVCYHKUMSA ca LeHTpanHOHEPBHa aBTOHOMHA Aucpery-
nauys, akTMBupaHe Ha xvnoTanaMmo—xmnopunso—Hagos0-
peyHaTa OC M CBPbXaKTMBUPAHE Ha CUCTEMHOTO Bb3ra-
nenwue [1, 4]

MacuBHO ocBobOXaaBaHe Ha KaTexonamMuHu 1 aBTo-
HOMHa gucperynaums. CybapaxHonaanHUaT KpbBOU3NNB
aKTMBMpa xurotanamo—xunoguso—HagbvbpeyHata oc
W CMMMaTVKOBaTa HepBHa CUCTEMA, BOAEWKM A0 3HAYM-
TENMHO NOBMLLEHO OCBOBOXAaBaHe Ha HopenuHedPUH OT
CbpAeYHMTE CUMMNATUKOBU OKOHYaHUS. KaTexonammHoBu-
AT CBPBbXUMNYIC NPUYMHSIBA KanLmMeBO NpeToBapBaHe Ha
MUOKapaa, MUKPOCBHAOB CrasbM, MOBMLLIABAHE Ha KWCIO-
POOHUTE HYXOM U OVMPEKTHO YBpEeXOdaHe Ha Kapauomu-
ouuTWTE, BOOELUM OO HEBPOrEHHO MMOKAPOHO ,3allemMe-
TABaHE", KIIMHMYHO HaNoaobsiBaLLo HAapKT [12].

3acsraHe Ha LieHTpanHata aBTOHOMHa HepBHa Mpe-
Xa. Jlesun B obnactTa Ha MHCYNapHUsa KOPTEKC HapyLla-
BaT CUMMNATUKYCOBO—MapacumnaTikycoBust 6anaHc, kato
npegpasnonarat KbM apuTMun, NabunHo apTepuanHo Ha-
nsraHe 1 HapyLLeHus B penonsipusaumnara [1, 4, 12].

CBpbxaKTuBMpaHe Ha CMCTEMHOTO Bb3rarieHve ce
onocpeacTsa OT LEHTParHOHEPBHO Y CUMMATMKOBO Bb3-
OEVCTBME BbPXy KOCTHUSA MO3bK M creskaTta. Tosa Boau
[0 CBpBbXMpOoAyKums Ha umTokmhm (IL-1), ocBoboXaaBaHe
Ha MOHOLMTU, NMUMAOLIMTU U HeyTpodunn. PesyntaTeT e
CMCTEMHO M1 NOKaIHo CbpAeYHO Bb3naneHue, BogeLwlo 40
CTPYKTYPHU 1 DYHKLIMOHAMHM NPOMEHM B MMOKapaa — OK-
cvaaTUBEH CTPeC, HamarneHa MUTOXOHApUanHa yHKLKS,
eHaoTenHa ANCKYHKUMS, KapaMOMMOLMTHA anonTtosa u
Hekpo3a, cybeHOokapaHa xemoparusi, MvokapaHa u-
©po3a 1 HamaneH KoHTpakTUInTeT [1, 4].

OcTpun enekTpokapamorpaddCku OTKITOHEHMS ce OT-
KpwBat npu 75% OT nauneHTUTe C MO3bYHOCHAO0B UHLIM-
OeHT [1]. Tean oTKnoHeHus BktouBaT ST-eneBaumsa Unm
ST-genpecus, HecneumuyHn ST-T-NPoMeEHN, yabivka-

drome, given the repolarization changes on ECG (initial
ST-segment elevation with subsequent dynamic evolu-
tion), the rise-and-fall pattern of troponin | elevation, and
regional left ventricular wall motion abnormalities.

“Stroke-Heart Syndrome is associated with worse clin-
ical outcomes compared with cases of stroke without car-
diovascular complications [5, 6, 9]. In patients with intra-
cerebral hemorrhage, the occurrence of acute myocardial
infarction is independently associated with a 63% higher
risk of mortality, a 40% lower likelihood of discharge to
home, and a fourfold increase in hospitalization costs [11].
Among patients with subarachnoid hemorrhage, acute
myocardial infarction has been identified in 6.6% of cases
in clinical studies and in 11.1% of autopsy series [1, 9].
Acute myocardial infarction and myocardial injury (elevat-
ed cardiac troponin levels) in patients with subarachnoid
hemorrhage are associated with a tenfold increase in the
risk of death [9]. Diagnosing acute myocardial infarction in
the acute phase of subarachnoid hemorrhage is challeng-
ing, as transient neurogenic electrocardiographic changes
(e.g., T-wave inversion), elevated cardiac troponins, and
echocardiographic abnormalities may mimic thrombotic
myocardial ischemia [1].

The main pathophysiological mechanisms linking
acute brain injury to cardiac dysfunction include central
autonomic dysregulation, activation of the hypothalamic—
pituitary—adrenal axis, and excessive activation of system-
ic inflammation [1,4]:

Catecholamine surge and autonomic dysregulation.
Subarachnoid hemorrhage activates the hypothalamic—pi-
tuitary—adrenal axis and the sympathetic nervous system,
leading to a markedly increase of norepinephrine release
from cardiac sympathetic nerve terminals. The catechol-
amine surge induces myocardial calcium overload, micro-
vascular spasm, increased myocardial oxygen demand,
and direct cardiomyocyte injury, resulting in neurogenic
myocardial stunning that clinically mimics myocardial in-
farction [12].

Involvement of the central autonomic nervous net-
work. Lesions affecting the insular cortex disrupt the sym-
pathetic—parasympathetic balance, predisposing patients
to arrhythmias, labile blood pressure, and repolarization
abnormalities [1, 4, 12].

Excessive activation of systemic inflammation. Sys-
temic inflammatory overactivation is mediated by the cen-
tral nervous system and sympathetic influences on the
bone marrow and spleen, leading to overproduction of
cytokines (e.g., IL-1) and the release of monocytes, lym-
phocytes, and neutrophils. The result is systemic and lo-
cal cardiac inflammation, causing structural and functional
myocardial changes, including oxidative stress, impaired
mitochondrial function, endothelial dysfunction, cardio-
myocyte apoptosis and necrosis, subendocardial hemor-
rhage, myocardial fibrosis, and reduced contractility [1, 4].

Acute electrocardiographic abnormalities are detected
in up to 75% of patients with cerebrovascular events [1].
These abnormalities include ST-segment elevation or de-
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BaHe Ha QT-uHTepBana, HBepcus unM abHopmHa Mop-
donornst Ha T-BbfHaTa, OegpeH GMOK M NATONOrMYHU
Q-3b6um. EgHa Tpeta ot EKI™ HapylueHusTa ca pasnmynm
CbpOeYHM apUTMKM 1 Te ca no-vecta Haxogka npyu CAX
(37.5%) B CcpaBHEHME C WUCXEMUYEH MO3bYEH WHCYNT
(21.9%) n NMX (14.8%) [11.

Hsikon HabnogeHus morat ga noanomMorHaTt pasrpa-
Hu4aBaHeTo Ha SHS ot OMW: EKIT penonsapusaunoHHmn
NPOMEHKN, KOUTO He CbOTBETCTBAT Ha TepuTopusTa Ha
edHa KopoHapHa aptepusi unu Hanogobssar takotsubo
KapamMoMmonaTusl; yMepeHo MoBuLLIABaHE Ha TPOMOHU-
HOBUTE HMBa cnpsMO TexectTa Ha EKI HapyweHuaTa;
Obp30 KIMMHMYHO nopobpeHve cneq cTabunuampaHe Ha
HEBPOIMOMMYHMSA CTaTyC; HOPMasiHU KOPOHAapHW apTepum
OT aHrmnorpadwms [12].

CbpaeyHnTe TPOMOHUHU B XO04a HA MO3bYHOCHOOB
WHUMOEHT 00eKTUBU3NpaT HACcTbMNBAHETO HA MUOKapaHa
yBpeaa, ouno Ts pesynTtar Ha UCXeEMUsI UM Ha Heuncxe-
MUYHU MEXaHM3MW. [oBULLIEHM HMBA HA CbPAEYHN TPOMO-
HWHKW, 0COBEHO NPV U3NON3BaHe Ha BUCOKOYYBCTBUTENHM
aHanuaw, ce yctaHossieat npu 20 go 60% ot naumeHTUTe
C ncxemmdeH MosbueH uHeynt, UMNX nnn CAX [1]. Map-
KepuTe 3a MyoKapgHa Hekposa Morat Aa ca 3aBuLLEHU
npu nunca Ha cneumguyHM CUMNTOMM U MpY HOpMarHa
KOpOHapHa aHatomus. MHOro 4YecTo TeXHWTe HuBa ca
NepCUCTMPALLO MOBMULLIEHWN, CBUAETENCTBALLMN 38 XPOHUY-
Ha MyokapgHa yspeaa [1, 13]. OcTpara kapgrommoumTHa
HeKpo3a Ce NposiBsiBa C HApaCTBaHE UMW cnafaHe Ha KOH-
LeHTpauumMTe Ha CbpAeYHUTE TPOMOHWHM W € oL Mpor-
HOCTMYeH Gener 3a noBuLleHa BbTPeOONHUYHA CMBLPT-
HOCT cnef Mo3b4HOChA0Ba yBpeaa [13].

CMOHTaHHUAT OCTbP MUOKapaeH MHAapKT (1-Bu Tvn
MUOKapaAeH MHAaPKT) YeCTOo Ce pasrnexada KaTto OCHOBHA
Bb3MOXHa AuarHo3a, Ho Tol TpsibBa Aa Obae andeper-
uMpaH OT MMOKapAHa NCXeMUs], ObihKalla ce Ha MUKPO-
CcbaoBa AMChYHKUMSA, ancbanaHc mMexay KucrnopogHaTa
[ocTaBKa 1 NoTpedHOCTUTE Ha M1okapaa (Hanp. MHAapKT
TUM 2), KAKTO 1 OT HEMCXEMUYHW MPUYMHM 38 MUOKapaHa
yBpepga. [No-B1cokmTe abContoTHM CTOMHOCTU Ha CbpaeY-
HWTE TPOMOHWHU U NO-U3Pa3eHNTE BbB BPEMEBU acrekT
NPOMEHW YyBenuyaBaT BEpOSiTHOCTTa YBpeXAaHeTo Aa
Ce ObIMK1 Ha oCcTbp MuokapaeH uHdapkt [13]. Jlunceat
SICHO edVHMpaHM CTOMHOCTM Ha CbPAEYHU TPOMOHWUHMK
3a QmMarHoCcTUUMpaHe Ha OCTbp MWOKapAeH WHMapKT B
yCrnoBUsiTa Ha MO3bYHOCHA0BU MHUMAEHTU. OBCTPYKTMB-
Ha KOpoHapHa GorecT e ycTaHoBEHa CamO MpW YETBBPT
OT MauMEeHTUTE C OCTbP MUCXEMWUYEH MHCYNT WU MNOBULLE-
HW HMBaA Ha CbpaeyHM TponoHuHM [13, 14]. Tean gaHHK
NOOKPENAT HALLETO MOBEAEHMNE B KOHKPETHUS KIMHUYEH
Cryyan 3a Bb3ObpXaHe OT KOpOHapHa aHruorpadus no
BpEME Ha OCTPUS MO3bYEH KPBBOU3NIB, BbINPEKU Hanmy-
HUTE AaHHW, HACOYBALLM KbM OCTbP MUOKapAEH MHMaPKT.

[MoHacTosALLEM He CbLUECTByBaT KaTeropuyHu npe-
MOPBbKU 3a MOBEAEHNE MPY CyCreKTEH OCTbP KOPOHapeH
CMHOPOM B XO4a Ha Mo3byHa xemoparusi. OCHOBHO M3-
WCKBaHE € y4yaCTMETO Ha MyNTUOVCUMNIIVHAPEH EKuM U
WHTEH3MBHO HabrntoaeHve Ha naupnenTa [15]. MpuHumnuTe
Ha MoBefEeHNe NoadepTaBaT HeoOXoaMMOCTTa MbPBO Aa
ce OBrajee HeBporiorMyHarTa CreLuHoCT, Aa ce u3bsrea
NPUNoXeHe Ha aHTUTPOMOOTUYHN CPELCTBA [0 U3KITHY-
BaHe Ha VHTpakpaHuaneH KpbBOWM3NWMB, Aa Ce OCUrypu

pression, nonspecific ST-T changes, QT interval prolon-
gation, T-wave inversion or abnormal T-wave morphology,
bundle branch block, and pathological Q waves. Approx-
imately one-third of ECG abnormalities consist of various
cardiac arrhythmias, which are more frequently observed
in subarachnoid hemorrhage (37.5%) compared with
ischemic stroke (21.9%) and intracerebral hemorrhage
(14.8%) [1].

Several observations may help differentiate Stroke—
Heart Syndrome from acute myocardial infarction: ECG
repolarization changes that do not correspond to the terri-
tory of a single coronary artery or resemble Takotsubo car-
diomyopathy; a relatively modest elevation of troponin lev-
els in relation to the severity of ECG abnormalities; rapid
clinical improvement following stabilization of neurological
status; and normal coronary arteries on angiography [12].

Cardiac troponins during cerebrovascular events ob-
jectively reflect myocardial injury, whether caused by isch-
emic or non-ischemic mechanisms. Elevated cardiac tro-
ponin levels, particularly when high-sensitivity assays are
used, are detected in 20% to 60% of patients with isch-
emic stroke, intracerebral hemorrhage, or subarachnoid
hemorrhage [1]. Markers of myocardial necrosis may be
elevated in the absence of specific cardiac symptoms and
in the presence of normal coronary anatomy. In many cas-
es, troponin levels remain persistently elevated, indicating
chronic myocardial injury [1, 13]. Acute cardiomyocyte ne-
crosis manifests as a rise and/or fall in cardiac troponin
concentrations and represents a poor prognostic marker
associated with increased in-hospital mortality following
cerebrovascular injury [13].

Spontaneous acute myocardial infarction (type 1 myo-
cardial infarction) is often considered the primary differen-
tial diagnosis; however, it should be distinguished from
myocardial ischemia due to microvascular dysfunction,
imbalance between myocardial oxygen supply and de-
mand (e.g., type 2 myocardial infarction), as well as from
non-ischemic causes of myocardial injury. Higher absolute
cardiac troponin values and more pronounced temporal
changes increase the likelihood that the injury is attribut-
able to acute myocardial infarction [13]. There are no de-
fined cardiac troponin thresholds for the diagnosis of acute
myocardial infarction in the setting of cerebrovascular
events. Obstructive coronary artery disease is identified
in only approximately one quarter of patients with acute
ischemic stroke and elevated cardiac troponin levels [13,
14]. These data support our management strategy in the
present case to refrain from coronary angiography during
the acute phase of intracranial hemorrhage, despite find-
ings suggestive of acute myocardial infarction.

Currently, there are no definitive recommendations for
the management of suspected acute coronary syndrome
in the context of intracranial hemorrhage. The primary re-
quirement is the involvement of a multidisciplinary team
and intensive patient monitoring [15]. Management princi-
ples emphasize the need to first address the neurological
emergency, avoid antithrombotic agents until intracranial
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XeMoAauHaMmM4Ha CTabumHOCT M Ja ce nogrnoMorHe Bba-
CTaHOBSABAHETO Ha MMoKapaHaTa doyHkums [1, 16].
MpencraBeHaTa KNMHWYHA CUTyauUMs OEMOHCTpUpa
1 3aLo e3nKkoBaTa Gapriepa MOXe [a € OT CbLUECTBEHO
3HAYeHMe MpU B3EMaHETO Ha TepaneBTUYHW PELLEHMS.
OrpaHuyeHaTa Bb3MOXHOCT 3a CHEMaHe Ha nogpobHa
aHamHesa MoXe Aa 3abaBu pasno3HaBaHETO Ha paHHUTE
HEBPOIOrMYHW NpeaynpeautenHyu cumntomu [17]. Tosa
Kpue puck oT 3abaBeHa amarHosa, Kakto 1 OT HasHadaBa-
He Ha HEeHYXXHO N NOoTeHUManHo BpeaHo nedenve. Us-
MON3BaHETO Ha NPOdECMOHANHN MEONLMHCKN NPeBOga4m
€ CBbp3aHO C MO-Mariko AMarHOCTUYHW TPELUKU 1 Mo-J0-
Op¥ KNMHNYHM pe3ynTaTi B pasninyHy npoyyBaHms [17].

3AKNIOYEHUE

AHeBpuaManHata cybapaxHoupganHa xemoparus
MOXe Ja MMUTMPpa OCTbP MUOKapAeH MHAAPKT, Npe3eH-
TMpankn ce cbe cneumdunyHn EKIM npomeHun, nosuiLeHn
HVMBA Ha TPOMOHWH W MPEXOOHN CErMEHTHU HapyLleHWs
B KMHETUKATa Ha NngaBaTta kamepa. B npencraseHus cny-
Yal CBOEBPEMEHHOTO pa3no3HaBaHe Ha HEBPONOrMYHNUTE
npusHauy, 6bP30TO M3BbPLLUBAHE Ha HEBpPOU30bpassiBa-
LM U3CreaBaHust 1 eHA0BACKYNAapHOTO NeYyeHne OOBeNO-
Xa A0 MbIHO Bb3CTaHOBSIBAHE HA MUOKapaHaTa OyHKUMS,
B CbOTBETCTBME C MEXaHM3Ma Ha HEBPOreHHO MUOKapPAHO
3awemeTsiBaHe. Cb3gaBaHETO Ha PBHKOBOAHM NpaBuna
1 anroputMu 3a NMoBedEHVE € OT KITIYOBO 3HaYeHne 3a
©e30nacHOTO M ageKkBaTHO JieYeHVe Ha MauueHTuTe C
pasnnyHn KNMHUYHKU 13aBK Ha ,stroke—heart” cuHgpom.

He e deknapupaH KOHGhriukm Ha uHmepecu
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