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Pestome. MpeacraBsme KNMHUYEH CRyyai Ha 53-roauiuHa KeHa, NOoCTbNBalla C PA3KO BROLIABaHe Ha 06LL0TO ChCTOsHWE Mo
BpeMe Ha CTPECOB MOMEHT, PECTIMpATOPeH apecT, Hanarall MHTybauus u npesexaaqe B kNnHUKa no peaHuMaums. Mo-
pagu KNHUYHA KapTWHa Ha 0CTpa NeBOCTpaHHa CbpaeyHa HegoctaTbuHocT, EKT 1 exokapaunorpadcku faHHu 3a 0CTbp
KOpOHapeH CWHOPOM e NpoBefeHa WHBA3WBHA KOPOHapHa aHrnorpadms ¢ nssa BEHTpUkynorpadus, 4EeMOHCTpUpALLM
HEOKNy3uBHa kopoHapHa 60MecT Cbe 3HaunmMa cTeHo3a Ha LAD 1 KnHeTWKa Ha nsiBaTa kamepa, XxapakTepHa 3a CTpec-iH-
JyuvpaHa kapguomuonaTtus. B xoga Ha npoBedeHoTo neveHue nauneHTkaTa Bb3CTaHOBM Cb3HaHWe ¢ BnaronpustHa
anHamuka B EKT, exokapamorpadickute n nabopatopHute nokasatenu. Obcbam ce npoBexgaHe Ha nocneasalya Kopo-
HapHa aHruorpadus 1 MHTEPBEHUPaHe Ha 3Ha4nmarta cteHo3a Ha LAD Ha no-kbCeH eTan.

KntouoBu gymu: 0CTpa NeBoCTpaHHa CbpAeYHa HEAOCTAaTbYHOCT, CTpeC-NHAYLMPaHa KapanommonaTnd, HeokIy3nBHa KOpOHapHa Bonect
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3a kopecnoHpeHuus:  Cku 1, 9000 BapHa, Ten: +359898957146, e-mail: dragnevmd@yahoo.com

Abstract. We are presenting a clinical case of a 53-year-old woman with a sudden decline of the general condition during a stressful
moment, respiratory arrest requiring intubation and intensive care unit transfer. Due to the clinical evidence of acute left-
sided heart failure, ECG and echocardiographic evidence of acute coronary syndrome, invasive coronary angiography with
left ventriculography was performed, demonstrating a non-occlusive coronary artery disease with significant LAD stenosis
and left ventricular kinetics indicative of a stress-induced cardiomyopathy. In the course of the treatment, the patient regained
consciousness with favourable dynamics in the ECG, echocardiographic and laboratory findings. A follow-up coronary
angiography and intervention of the significant LAD stenosis at a later stage were discussed with the patient.
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BbBEOQEHMUE INTRODUCTION

Takouy60 kapgmnommonatusaTa (TKMI) e octep 1 obu- Takotsubo cardiomyopathy is an acute and usu-
YanHo obpaTnM CUHOPOM, ONCaH 3a NPBB MbT OT AMNOHCKU ally reversible syndrome, first published by Japanese
asTopy npe3 90-Te rogmHn Ha XX BeK, NpoTUYaLL, C KapTu- authors in the 90s of the last century [1]. The clinical
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Ha Ha OCTbpP KOPOHAPEH CMHOPOM U TEXKA NeBOKaMepHa
CUCTONHAa ANCKYHKUMSA NPU NIUNca Ha atepoCKIepOTUYHN
nnaku no rorieMmTe envKapaHn CbOoBe Ha CbPLETO, KO-
TO Aa 0BSICHAT CbCTOSAHMETO. Bbnpeku npexogHust 1 xa-
paktep, TKMI1 He 6uBa ga ce cumta 3a A0OpPOKa4YeCTBEHO
CbCTOSIHWE, TbI KaTo MOYTM NPV MOMOBMHATA MauUWeHTH
Bb3HVKBAT YCNOXHEHNE U CMBPTHOCTTA MOXe Aa AOCTUr-
He 4-5%. [Npe3 nocnegHuTe roguHn ce YCTaHoBW, Ye OCBO-
©oaeHnTe roneMmn KonmyecTBa KarexorammHu MoraTt ga
AoBefar Ao nepMaHeHTHa MuokapaHa yepeaa [11].

Cnep o6ocobsiBaHETO Ha TakoLy60 kapanomuonaTtu-
SiTa KaTo CMHAOPOM, Ce NOSsIBSABAT pas3nuyHu Teopun, Npea-
narawy obsicHeHne Ha natoduanonornsaTa My, HAKom OT
KOWTO ca: pynTypa Ha aTepoCKIiepoTnyHa nraka ¢ Totasn-
Ha OKIy3usi Ha Cb[, 1 NOCNEABALLIO CMIOHTAHHO peKaHanu-
3upaHe; NpoMeHNMBa 06CTPYKUMA Ha NIEBOKaMEPHUS 13-
xogeH TpakT (JIKT); MHOorocboB BasocnasbM; MUKPO-
BackynapHa aucdyHkums [2]. Han-goctoBepeH octasa
MEeXaHU3MbT 3a KaTexonamuHoBaTa CBPBbXCTUMYNauusi
1 envHedprHOBaTa KapAMOTOKCUYHOCT. B noakpena Ha
TOBa rOBOPY M XapaKkTepHata enugemuonorms Ha 3abo-
NSIBAHETO CbC 3acsiraHe NPeavMHO Ha XXEHCKUA MOos B Mo-
CTMeHoMnay3anHus nepmog, Korato CUMNaTUKONUTUYHNUST
KapOouonpoTEKTUBEH €(eKT Ha eCTporeHuTe e otcrabeH
[3]. Wittstein n cbaBT. onucear, Ye nnasmeHnTe HYBa Ha
KaTexornamvHuTe (enMHedpuH, HopenuHedpuH n [o-
namuH) cpeg nauneHTu ¢ Takouybo cuHapom ca 2 go 3
MbTW NO-BUCOKN B CPABHEHWNE C HMBATA MPU NaUMEHTU C
OCTbp MUOKapAeH UHapKT [4].

B otroBop Ha BHe3areH, cuneH uanyeckm unm eMo-
LMOHanNeH AUCTpeC ce akTMBMpAaT HEBPOHM OT LieHTpar-
HaTa aBTOHOMHA Mpexa, €eKCrpecupallm eCcTporeHoBu
peLenTopu. YcropeaHo ¢ ToBa Cce yBenuyaBsa OTAensiHe-
TO Ha ennHedpyH OT HaaobbpeyHaTta meayna. 3aeqHo ¢
HopenuHedbprHa OT CUMMNAaTMKOBUTE HEBPOHW TE JOCTUraT
aapeHopeLIENTOPUTE B KPbBOHOCHUTE CbAOBE M CbPLIETO.
KoHTpakupsTa Ha pe3suCTUBHUTE KPbBOHOCHM CbA0BE Psi3-
KO yBenm4aBa CUCTEMHOTO HarnsiraHe U HacpeLLHWUst ToBap
Ha CbpLETO, AoKaTO B MUOKapaa BUCOKUTE KaTtexornamu-
HOBM HMBa BOOST OO0 TOKCMYHOCT B KapOMOMWOLMTUTE.
[Mpv nocTMeHonay3anHu e+ 3arybarta Ha NPOTEKTUBHASA
edheKT Ha ecTporeH1Te 3acurnea To3u oTroBop [4].

[Mpn xncTonornyHo nanenBaHe Ha 6 YOBELUKM Cbp-
ua Kawano 1 cbaBT. yCTaHOBSABAT, Ye 3aedHO C KOpOo-
HapHWTE CbOOBE OT enukapgHaTa KbM MuoOKapgHaTta
TbKaH MpemMuHaBaT afpeHEepruyHv U XONMUHEPTUYHU
BnakHa. B cybenvkapgHusa cnov npeobnagaeart agpe-
HEepruyHuTE, [OKaTO XONIMHEPIMYHUTE Ca MOBEYE B CY-
OeHpokapga. Cbwo Taka npegHaTa CTeHa Ha nsBaTa
Kamepa e c no-b6orata nHepBauus OT 3agHaTa CTeHa.
B ponbnHeHMe Ha ToBa NnisiBaTa kKamepa nva no-marka
NMNBbTHOCT Ha XONUHEPIMYHN BMakHa OT AsicHaTa Kame-
pa, KaTo TS € Hal-HUCKa B anukanHaTa 3oHa. pu na-
umeHtn ¢ TKMI1 HeovwakBaH hmnanyeckn unm emoumo-
HaneH CTpecop NPOBOKUPA PA3KO NoBMLLABaHE Ha Ka-

presentation can be almost identical to acute coro-
nary syndrome and severe left ventricular heart fail-
ure. However, there are no atherosclerotic plaques
in the large epicardial heart vessels, to explain this
condition. Despite its transitory character, takotsubo
cardiomyopathy should not be considered a benign
condition, since complications may occur in almost
half of the patients and mortality may reach 4-5%.
It was found in recent years that the released large
quantities of catecholamines, may lead to permanent
myocardial injury.

After takotsubo cardiomyopathy was established
as a syndrome, different theories about its pathophysi-
ology were brought up — atherosclerotic plaque rupture
with total vessel occlusion and consecutive sponta-
neous restoration of the blood flow; variable left ventric-
ular outflow tract (LVOT) obstruction, multivessel vaso-
spasm, microvascular dysfunction [2]. The most prob-
able, however, still remains the catecholamine hyper-
stimulation and epinephrine cardiotoxicity. Supporting
this is the epidemiology of this disease. Females are
usually affected in the postmenopausal period when
the sympatholytic protective effect of the estrogens is
reduced [3]. Wittstein et al. have described that cat-
echolamine (epinefrine, norepinefrine and dopamine)
levels in patients with takotsubo syndrome are 2 to 3
times higher compared to patients with acute myocar-
dial infarction (AMI) [4].

In response to the sudden physical or emotion-
al distress central autonomous network neurons are
activated, expressing estrogen receptors. Alongside,
the release of epinephrine from the adrenal medulla is
increased. Together with the norepinephrine from the
sympathetic neurons they reach the adrenoreceptors
in the coronary vessels and the heart. The contraction
of the resistive blood vessels suddenly increases the
systemic blood pressure and heart preload, while in
the myocardium the high catecholamine levels lead
to cardiotoxicity. In postmenopausal women the loss
of the protective effect of estrogens increases this re-
sponse [4].

In a histology study of six human hearts Kow-
ano et al. reported the adjecent course of adrener-
gic and cholinergic fibers together with the coronary
vessels from the epicardial to the myocardial tissue.
In the subepicardial area adrenergic fibers predom-
inate, while there are more cholinergic fibers in the
subendocardial area. Moreover, the left ventricle an-
terior wall is better innervated than the posterior wall.
Additionally, the left ventricle has a lower cholinergic
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TEXONaMMHOBMWTE HUBA, KOETO yBENMYaBa agpeHepruy-
HaTa aKTUBHOCT, BOAeELLa 0O KOPOHApPEH Ba3oCna3bM.
Ha Ba3okoHCTpuKuuATa 06MKHOBEHO MPOTMBOAENCTBA
XOINMMHEpPrM4YHo-MegmMmpaHaTa Basogunartauus. B anu-
KanHuTe CermMeHTuTe OT MMoKapga, KbOeTo Mma Mno-
HUCKA MBTHOCT Ha XOMNMWHEPrUYHW BriakHa, Ba3OKOH-
CTpUKUMATa, npeamsBMKaHa OT yBenuMyaBawuTe ce
HMBa Ha KaTexonamuHu, octasa 6e3 npoTnBoaencTeme,
npeau3BMKBamkn MuokapgHa ucxemus. pu xeHckms
non gonpuHacsw, akTop e ToBa, Ye C HanpenBaHeTo
Ha Bb3pacTTa, HamansBaT NPOTEKTUBHUTE Basoguna-
TaTtopHu edekTn Ha ecTporeHuTte [11, 12].

[pyra BaxxHa ocobeHocCT B naToreHe3arta Ha TKMI1
€ Bpb3KaTta Mexay CbpLeTo 1 Mo3bka. Bvanpuatnero
Ha TpaBMaTU4yeH MOMEHT OT KOpTEKCa Ha IMaBHUSA MO-
3bK aKTMBUpa CyOKOPTMKANHN HEBPOHHM MPEXM, KOUTO
KOHTpOnuMpaT eMouuuTe U YHKUMUTE HA E€HOOKPUH-
HaTa cuctema. ToBa akTMBMpa OCBOOOXAaBaHETO Ha
HopenuHedpuH. B 4aCTHOCT KOrHUTUBHUTE LIEHTPOBE
Ha MO3bKa 1 0CTa XxunoTanamyc-xunogusa-Hagdbopek
onpefensit Konko enuHedpuH U HopenuHedpuH ce
ocBoboXxgaBaT B OTFOBOp Ha onpefernieH ctpec. Tosa
Janu eguH CTpecop ce Bb3rnpreMa KaTo onaceH, umnm
He ce onpegerns OT HeokopTekca, MMMbuyHaTa cucTe-
Ma u peTukynapHata popmaumsa [11].

[onbnHUTENHO J0Ka3aTencTBO 3a CUMHaTa BpPb3-
Ka Mexay CbpLeTo U Mo3bka npu nauneHtute ¢ TKMI
€ HanMyneTo Ha HEBPOSTOMMYHO Pa3CTPONCTBO B 27%
UM Ha NCUXMATPUYHO pPa3cTponcTBo B 43% OT TsX.
Te vmMaT M NO-BMCOKM HUBA Ha KaTexonamuHuTe npu
NMOKOW U cnegoBaTenHO NauMeHTUTe C NCUXMaTpudHU
pasCcTponcTBa ca C Mo-ronsiM puck OT 3abonsemocT
cnpsamo obwata nonynaums [11].

ABTOpUTE Ha HaW-TONSAMOTO MNPOyYBaHE BbPXY
NPOMEHNTE B IMaBHUS MO3bK npu naumeHtn ¢ TKMI
NOTBbPXKAABAT U HaNMYMETO Ha CTPYKTYPHU U DYHK-
LUMOHAIHN NPOMEHM — OTKpMBAaT MO-mManbk o6em Ha
CMBO U1 6AN10 BELLECTBO, CBbP3aHO C NO-Marka noBbpX-
HOCTHa NIIOLL, HO yBenu4yeHa MITbTHOCT Ha KOpTeKca.
Mpu TpakTorpacdus OTKpMBaT BPbL3KM C ABYCTPAHHU
NPOMEHN BbB (PYHKLMOHanNHaTa CBbP3aHOCT 3a eMO-
U1K, Bb3NpUATUSA, aBTOHOMEH KoHTpon [13].

ONUCAHMUE HA KINTMHUYHUS CNTYYAH

53-rogniuHa XeHa ¢ ycTaHoBeHa npeam HAKOMKO Me-
cela apTepuarnHa XvnepToHust n 6e3 uctopus 3a apyrm
3abornsBaHMs Ha CbpAeYHO-CbAOBaTa CMCTEMA, NMOCTbI-
Ba B [EeHTarnHa KnuHuka 3a 3bOHa npouedypa ¢ obuia
aHecTes3unsl, C HOpPMariHW >XXU3HeHW nokasaTtenu, HopmMari-
Ha EKI 1 6e3 cybekTBHM onnakeaHus. [Npu nogrotoBka
3a aHeCTe3nst U nNpunaraHe Ha MeTUNNPEaHU30NOoH 1 ae-
KCameTas3oH BEHO3HO, Ce perncTpupa amxarenHa Hegoc-
TaTbYHOCT 1 BenoapobeH OTOK NPU XUNEPTOHMYHA Kpr3a
¢ apTtepuwanHo HansraHe 220/120 mm Hg, Ha moHuTop

fibers density, compared to the right ventricle, with
the lowest density in the apical region. In the takot-
subo cardiomyopathy patients, catecholamine levels
are suddenly increased by an unexpected physical or
emotional stress. This increases adrenergic activity,
leading to coronary vasospasm. Vasoconstriction is
usually counteracted by cholinergic mediated vasodi-
lation. In the apical segments of myocardium where
cholinergic fiber density is lower, the rising catechol-
amine levels are left without an opposing force, lead-
ing to myocardial ischemia. In females an additional
factor is the reduction of vasodilation by estrogens
with the advancement of age [11, 12].

Another peculiarity in the pathogenesis of takot-
subo cardiomyopathy is the heart-brain axis. The per-
ception of a traumatic moment by the cerebral cortex
activates subcortical neuronal networks, controlling
emotions and the functions of the endocrine system.
This in turn activates the release of norepinephrine.
The cognitive cerebral centers and the hypothalam-
ic-pituitary-adrenal axis determine the amount of epi-
nephrine and norepinephrine released in response to
stress. Weather a stressor is perceived as dangerous
or not is determined by the neocortex, limbic system,
and the reticular formation [11].

Additional evidence for the importance of the heart-
brain axis in patients with takotsubo is the presence of
either a neurological disorder in 27% or a psychiatric
disorder in 43% of patients. Their baseline catechol-
amine levels are higher, than in the general population,
and therefore those suffering from such psychiatric dis-
orders are at higher risk of morbidity, than the general
population [11].

The authors of the largest study of brain changes
in takotsubo patients confirmed the presence of struc-
tural and functional changes. A lesser volume of white
and grey matter was found and were related to smaller
surface area, but increased cortical density. Bilateral
changes in functionality associated with emotion, per-
ceptions, and autonomic control, have been identified
by tractography [13].

CLINICAL CASE DESCRIPTION

A 53-year old female with a history of hyperten-
sion, discovered a few months ago, visited a dental
clinic for a general anesthesia dental procedure. She
was with normal vitals and ECG, without any com-
plaints. Upon anesthesia preparation and intravenous
application of methylprednisolone and dexametha-
sone, the patient developed pulmonary oedema and
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— 3annoBa kamepHa Taxukapgusi. [NauneHTkara e UHTy-
OupaHa n npeeegaHa B KAUJI, kato MexgyBpeMEHHO ca
NPUINOXEHN BEHO3HO METOMPOIION U XroasonmH.

OT MHCTpyMeHTanHuTe n obpasHu n3crnenBaHnsi ce
yCTaHOBSIBA HOBOMOSIBUIT CE MblieH NnsB 6eapeH 6ok
(cpur. 1A), a exokapguorpadCckm — CUNHO MOTUCHaTa
neBokaMepHa cuctonHa yHKUUS C dpakums Ha K3-
TrnacksaHe — 30%, KakTO M aKkMHe3usi Ha CbpAaevHUs
BPBbX U BbPXOBUTE U CPEOHUTE CErMEHTU, C XUMNEPKU-
HETUYHM 6a3anHn CerMmeHTu.

JlaBopaTtopHuTe nscnegsaHus paskpmBaT He3aBu-
LEHN MapKepu 3a MMOKapAHa Hekpo3a C nocrneasallo
nokayBaHe Ha CTOMHOCTUTE, MOKasBalo MuOKapaHa
yBpega.

Mopaam yctaHOBEHMTE JaHHM 32 OCTbP KOPOHApPEH
CVYHOPOM Ce Npeanpue NpoBexaaHe Ha crellHa UHBa-
3MBHA KOpPOHapHa aHruorpadus ¢ nsaea BEHTPUKYIO-
rpadms, AeMOHCTpUpaLLM NPOXOAUMWN KOPOHAPHU Cb-
nose cbe 70% cTeHo3a B cpeaHa TpeTa n 50% cTteHos3a
B QMCTanHa TpeTa Ha nsBaTta AecleHOeHTHa apTepus
(cour. 2A), umpkymdnekcHa aptepust — 6e3 cTeHo3n, un
OsicHa KopoHapHa apTtepusi ¢ 50% cTeHo3a B cpeaHa
TpeTa (dur. 2B). HaxogkaTta oT MHBa3MBHaTa BEHTPU-
Kynorpadusi Ha ngearta kamepa Kopenupa C exokap-
avorpadhckara — obLMpHa XUNo-/akMHe3nsl Ha CbpaeY-
HWUS1 BPBbX, CpedHa 1 BbpxoBa TpeTa Ha npedHa cTeHa
N cpedHa 1 BbpxOBa TpeTa Ha [OorfHa CTeHa, KaKTo U
XUMNEPKMHETUYHM BasanHun cermeHTn (cpur. 1B, 1C).

JInncata Ha okny3nBHa KopoHapHa 6onecTt u Tunuy-
HWTE MPOMEHN B CErMEHTHaTa KMHETMKa Ha nsiBaTa Ka-
Mepa Hacoumxa KNnMHUYHaTa aAuarHo3a KbM CTpec-uHay-
uMpaHa KapauomuonaTus — CUHAPOM Takouy6o.

CneaBaviku NpoToKkona 3a nosedeHue Mpu oCTbp
KOpOHapeH CUHAPOM, Npu naumeHTkata belwe npuno-
)KEHO MbpBOHAYarnHo rie4eHne ¢ BeHO3eH Hedpakumo-

fl
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respiratory arrest. Her underlying blood pressure was
220/120 mm Hg, with an episode of ventricular tachy-
cardia registered on a monitor. The patient was intu-
bated and transferred to an Intensive Care Unit (ICU).
Meanwhile metoprolol and clonidine were adminis-
tered intravenously.

Diagnostic tests and imaging modalities revealed a
new onset complete left bundle branch block (Fig. 1A),
severely decreased left ventricular systolic function
with ejection fraction of 30%, and heart apex akinesis
with hyper kinetic basal segments.

Laboratory results initially yielded unelevated myo-
cardial necrosis enzymes which later rose to significant
values — a sign of myocardial injury

Due to these signs of acute coronary syndrome
we decided to carry out an emergency coronary an-
giography with left ventricular ventriculography. These
revealed patent coronary vessels with a 70% middle
segment stenosis and a 50% distal stenosis of the left
anterior descending (LAD) artery (Fig. 2A), left circum-
flex artery (LCx) with no stenosis and right coronary
artery (RCA) with a 50% stenosis in the middle seg-
ment (Fig. 2B). The findings from the invasive ventricu-
lography correlated with the echocardiography findings
— diffuse hypo- to akinesis of the left ventricular apex,
middle and apical thirds of the anterior wall, and middle
and apical third of the inferior wall as well as hyperki-
netic basal segments (Fig. 1B, 1C).

Following the protocol for acute myocardial in-
farction in this patient we applied intravenous unfrac-
tionated heparin, in a weight based protocol. We also

carried out coronary angiography up to the second

®ur. 1. 1A) EKI npu noctbneBaHe B knuHuMkarta —
CMHYCOB PVTbM, HOBOMOSBUM Ce MblieH naB bea-
peH 6nok; 1B) n 1C) Kagpu ot nsea BEHTPMKYyo-
rpacms ¢ TeneanacToneH u TenecucToneH obem,
UINIOCTPUPALLM aKMHe3Ns Ha Bbpxa W CpefHuTe
CErMeHTU Ha fnsiBa kamepa C XMNepKUHETNYHM Ba-
3anHn CerMeHTm

Fig. 1. 1A) ECG on admission — sinus rhythm,
new left bundle branch block; 1B) and 1C) Left
ventriculography with akinesia of the apex and the
mid segments of the left ventricle with hyperkinetic
basal segments
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HMpaH XenapviH B 403a crnopeg, TeNecHOTO Terno, KakTo
1 MpoBexaaHe Ha KOpoHapHa aHrvorpadusa oo 2-pus
yac. lNopagn HeBbL3MOXHOCTTa 3a NPMEM Ha nepoparn-
HWU MeanKkaMeHTV ACMIMPUH 1 CTaTKH Ce BKIKYMXa crneg
Bb3CTAHOBSIBAHE Ha Cb3HaHWETO. 3a oBnagsiBaHe Ha
nposiute Ha OJICH ce HanoXu BEHO3HO NpPUIOXeEHWE
Ha chypo3emua n HuTponpenapat. Cnen npuemaHe Ha
OmarHosaTa CTpec-vHAoyuvpaHa KapavomuonaTtus u
OBMNafsiBaHe Ha CbpaeyHaTa HegoCTaTbYHOCT, KakTo U
Bb3CTaHOBSIBAHE Ha Cb3HAHMETO GeLle BKIoYeHa Kap-
OnonpoTeKkTuBHa Tepanua ¢ 6eta-bnokep, Grnokep Ha
PAAC cuctemata n SGLT nHxmnbutop, n3ebpun ce 1
HaculaHe ¢ ACMpUH nopaam aHrmorpad)cknTe gaHHU
3a KOpoHapHa aTepockrneposa. 3a npodunakTMpaHe
Ha bopMupaHeTo Ha neBokamepHa Tpombo3a aHTMKO-
arynaHTHOTO fiedeHne Belle NpoabIPKEHO C HUCKOMO-
nekynsipeH xenapvH. He ce HanoXm MHOTPOMHO neve-
HWe, TbI KaTo ce 3anasu ctabunHa xemognHamumka.

Cnepn Bb3CTaHOBSABAHETO HA Cb3HAHMETO U HA Bb3-
MOXHOCTTa 3a KOMyHMKauusi aHamHe3aTa OGelue [o-
MbfiHEHA OT NauueHTkaTa. Tsl pas3kasa, Yye npeau ga
n3rybu cb3HaHuWe e nodyBcTBana 3afyx, CUIHa ornpe-
cusi B rbpauTe un cbpuebrene.

Mpwn koHTponHa ExoKI™ Ha BTOpUSA OeH OT npone-
)KaBaHeTo Ce YCTaHOBU Bb3CTAHOBSABAHE Ha CErMEHT-
HaTa KMHEeTMKa M nomMneHaTa (OyHKUMS Ha naBaTta Ka-
mepa (cur. 3). Ha EKI™ ce peructpmpa cMHycoB putbm
C HopMarnHa npoabkuTenHoct Ha QRS-komnnekca,
HeraTMBMpaHe Ha T-BbITHUTE B MPEKOPAMANHUTE OT-
BexxgaHust (dwr. 4 n cour. 5). Ha 4eTBbpTUSA AEH OT Npo-
nexaBaHeTo nauueHTkaTa 0e m3nucaHa c npenopbka
3a npoBexJaHe Ha nraHoBa KOpoHapHa MHTEPBEHLMS
Ha 3Ha4yMMmuTe cTeHo3u. [pu npocnegsBaHe No Bpeme
Ha KOHTPOMeH npernes B ambynaTopHu ycnosusi cneg
efHa cegMuua M cneg egvH Mecel, OT M3NMCBaHETO
npv naumeHTKata ce Habnogasa MbiHO Bb3CTAHOBSA-
BaHe C HOpMaIiH1 exokapamorpad)Ccky nokasarenu.

dur. 2. KopaHapHa aHruorpacus. A)
JlaBa kopoHapHa aptepus — 70% cTe-
Ho3a B cpegHa Tpeta un 50% crteHo3a B
OucTanHa TpeTa Ha nsiBa AecueHAeHTHa
aptepusi; B) IacHa kopoHapHa apTepus —
50% cTeHo3a B cpegHa TpeTa

Fig. 2. Coronary angiography. A) Left coro-
nary artery — 70% mid segment stenosis and
50% distal stenosis of LAD; B) Right coro-
nary artery — 50% mid segment stenosis

hour. Due to the patient’s initial inability to take per-
oral therapy, Aspirin and statin were included in her
therapy after she regained consciousness. In order to
manage her acute left sided HF we applied furose-
mide and nitrate. After confirming stress induced car-
diomyopathy, compensation of the HF and recovery of
consciousness by the patient we initiated cardiopro-
tective therapy with beta-blocker, RAS-inhibitors, and
SGLT-inhibitors. It was chosen to load the patient with
aspirin, due to the angiographic evidence of coronary
atherosclerosis. Unfractionated heparin was contin-
ued for prophylaxis of left ventricular thrombosis. Due
to stable haemodynamic, no inotrope treatment was
necessary.

After the patient regained consciousness and ad-
equate communication was possible, thorough anam-
nesis was taken. She reported shortness of breath, se-
vere chest oppression and palpitations prior to her loss
of consciousness.

On the second day of her stay in the hospital the
echocardiography check-up reported complete resto-
ration of left ventricular wall kinetics and ejection frac-
tion (Fig. 3), Her ECG was with sinus rhythm, normal
QRS length, and T-wave inversion in the precordial
leads (Fig. 4 and Fig. 5). The patient was discharged
in good health on the fourth day of her admission with
a recommendation for elective percutaneous coronary
intervention of the significant stenosis. Upon follow up
in outpatient settings at one week and one-month in-
terval there was a complete reversal back to normal
echocardiography values.



112

H. [lpacHes, B. Bbrikos, H. Kbisayes

®wr. 3. Exokapguorpadckn obpasn. A) Te-
neguwactona n B) Tenecuctona, 4EMOHCTPU-
pawm 3anaseHa dpakuusi ¢ Bb3CTaHOBEHa
CEerMeHTHa KMHeTUKa Ha nsiBa kamepa

Fig. 3. Echocardiography. A) Telediastole
n B) Telesystole, demonstrating preserved
ejection fraction with no regional wall motion
abnormalities

®wr. 4. EKI" Ha 3-TV AeH — CMHYCOB PUTBM C

HOpMarHa npoabmkuTenHoct Ha QRS-kom-

nrnekca, HeratuBMpaHe Ha T-BbiHUTE B Npe-
KopavanHute oteBexaanus, | n avL

Fig. 4. ECG on 3rd day — sinus rhythm
with normal duration of the QRS complex,
negative T waves in the precordial leads, |
and aVvL

OBCBHXAOAHE

CuHOpPOMBLT TakoLy60 e 0cOBeHO CHCTOSIHNE, KOETO
B YCMNOBUSITA Ha KINMHWYHaTa npakTtvka 6bp30 U TOYHO
TpsAbBa fa ce andpepeHumpa OT OCTPUSS MUOKapAEH WH-
dapkT, 3a Aa ce TpeTnpa ageksaTHo. Han-ronemmst pe-
rmctep — Inter TAK registry, onposepra ockopo cMsTa-
HaTa 3a GnaronpuaTHa B rofiiMa 4acT OT CrydauTte npo-
rHo3a. PesyntatuTe OT perncrbpa nokassart, Ye YectoTa
Ha yCrnoxHeHusiTa e okono 1/5 n e cbnoctaBuma ¢ Tasu

®ur. 5. EKI Ha 6-u geH
Fig. 5. ECG on 6th day

DiscussION

Takotsubo syndrome is a rare condition, which
needs to be swiftly differentiated from the acute myo-
cardial infarction in the clinical setting in order to be
treated properly. Prognosis is usually favourable, but
sometimes serious complications may arise. In or-
der to confirm the diagnosis many details need to
be taken into account. The most common patient
group is postmenopausal females in the setting of
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npu NauueHTn ¢ OCTbP KOPOHAPEH CUHAPOM, OCOGEHO
B paHHaTa ocTpa ¢asa [14]. 3a noTBbpKAaBaHETO Ha
OmarHosara ce B3emar npeasuz peauua ocobeHocTu.

Hali-yecTtara rpyna naumeHTu e Ta3u Ha NocTMeHona-
y3arHy Bb3pacTHU XEHW B YCIIOBUSITA Ha NCUXUYEH CTPEC
unu m3nYecko HaToBapBaHe, BKIOYMTENHO MpU Npo-
BeXJaHe Ha ornepaTtuBHa MHTepBeHUMa [6]. MbxeTe go-
NPUHACAT 3a Marika 4acT OT CriydauTe, Kato criopes, HAKoM
npoy4ysaHns gocturat mexay 4-13% kato npu 1ax pusu-
YECKMAT, @ HE NCUXO-EMOLIMOHASTHUAT CTPEC € BoAeLL, Mpo-
Bokatop [7]. EnekTpokapguorpadckite NpOMeHN BKIOY-
BaT eneBauuy unu genpecum Ha ST-cermeHTa, HeraTuBHU
T-BbIHM 1 NocneaBallo yabimkaBaHe Ha QT-uHTepBana.
Tean npomeHn ce HabnogaeaTt v NpU OCTbP MUOKapAeH
MHapPKT, KOETO NpaBm AndepeHumanyaTa guarHosa npe-
OV MPOBEXOAHETO Ha KOpPOHapHa aHrvorpadvs TpyaHa.
Hsikon aBTOpm onmceat EKI™ kputepumn 3a Takouybo cvHa-
pPOM C BMCOKA YyBCTBUTENMHOCT U CMELMPUIHOCT, CbCTO-
AW Ce OT: NUMca Ha PeLmMnpoYHM MPOMEHU; nunca Ha
Q-3b6eL; cymara ot ST-enesaummte B oTBEXOaHUA V4-V6
[a e no-ronsiMa ot cymara Ha ST-eneBauumTe B OTBEXOa-
Husa V1-V3 [8]. Opyrn Takuea kputepum onucat Kosuge 1
CbaBT. — KOMOMHaUWsA oT genpecus Ha ST-cermeHTa B aVR
1 nunca Ha ST-eneBauus BbB V1 [9].

OcHoBHa pong 3a NocTaBsABe Ha AMarHosaTta Tako-
uybo kapavomuonaTusita 3aema exokapguorpadusaTa.
3a pasnuka oT oCTpusi MMOKapAeH WHAAPKT Mpu Ta-
KoLyb60 CMHOPOMBT HapyLleHaTa KMHETUKA Ha MUoKap-
na obxBalla 30Ha, NpocTMpalla ce u3BbH baceiHa Ha
KpbBOCHabAsiBaHe Ha efHa KOPOHApPHa apTepus U He e
CBbp3aHa C oCTpa pynTypa Ha aTepocKrepoTU4Ha nna-
Ka. He ce usknioyBa HanNnM4MeTo Ha KOpoHapHa aTepo-
CKreposa, HO Ce OTXBbpNA HelHaTa pons 3a OCTPOTO
cbCTOsIHME [5]. TNMYHM ca NPOMEHNTE B CErMeHTHaTa
KMHETMKa Ha NsiBaTa kKamepa BbB BbPXOBUTE U CpeaHu-
Te M CerMeHTu, B KOMBUHaLMsA C OTHOCUTENHa CBPbX-
KOHTPaKTUITHOCT Ha GasanHuTe cermeHTun. Exorpadp-
CKOTO M3criejBaHe € MONie3HO M 3a JuarHoCTuKa Ha
OCTPUTE YCINOXHEHWsT KaTo KapAMOreHeH LLUOK, Bcrea-
cTBMe Ha obcTpykums Ha JIKUT, Tpombo3a BLB Bbpxa
Ha NnsiBa Kamepa MM MuokapgHa pyntypa.

[MoTBbPXKOEHNETO Ha [JuarHo3ara ce OCbLUEeCTBS-
Ba 4pe3 NpoBexaaHe Ha KopoHapHa aHruorpadms. MNpu
MOBEYETO MAaLMEHTN HE Ce YCTaHOBSBAT MPOMEHM MO KO-
poHapHuTe aptepun. INpy gpyrm nma nekocTeneHHa are-
pockreposa. BaxkHa ocobeHOCT e, ye HapylleHusita B
CerMeHTHaTa KMHETUKa He ce ObIDKM Ha oCTpa pynTypa
Ha aTepoCKNepoTMYHa Niaka MM MyMokapgHa UCXemus,
NpUYMHEHa OT 3Ha4YVMa KOpOHapHa aTtepockreposa. AKo
Obae oTKkpuTa Takasa Mo fsiBarta AecLeHOEeHTHa KopoHap-
Ha apTepusi, € HeobxoaMma BHMMATeNHa OLeHKa Janu T
€ NnpuyMHaTa 3a HapyLLeHaTa KMHETVKa Ha M1oKapaa.

BrvomapkepuTe 3a MrMokapgHa Hekposa obuyaiHo
Ca NeKo 3aBULLEHU, KaTo NPU HSAKOWU criydyaun Te He ce
no3nTMBUpaT.

psychological distress or strenuous physical activi-
ty, including during a surgical intervention [6]. Males
comprise a small part of the cases, reaching 4-13%
in some studies, with physical rather than psycho-
logical aetiology [7]. Electrocardiography changes
include ST-segment elevations or depressions, neg-
ative T-waves and consecutive QT interval prolonga-
tion. These changes can also be present in patients
with AMI, making the clinical diagnosis difficult pri-
or to the coronary angiography. Some authors have
described ECG criteria for takotsubo syndrome with
high sensitivity and specificity: Q-wave absence; the
sum of the ST — segment elevations in leads V4-V6
is larger than the sum of the ST-segment elevations
in leads V1-V3 [8]. Kosuge et al. have described a
combination of ST-segment depression in aVR and
lack of ST-segment elevation in V1 [9].

The cornerstone of the takotsubo diagnosis is
echocardiography. The lack of acute coronary ar-
tery occlusion, and typical changes in the kinetics of
the left ventricle led the clinical diagnosis towards a
stress-induced cardiomyopathy — the takotsubo syn-
drome. In contrast to acute myocardial infarction, the
disruption of left ventricular wall kinetics in takotsubo
syndrome affects zones outside the supply of one
coronary artery and is not associated with acute ath-
erosclerotic plaque rupture. Coronary atherosclero-
sis is not excluded but its role in the acute condition
has been refuted [5]. Changes in left ventricular seg-
ment kinetics, spreading beyond the area of supply
of one coronary artery, combined with relative hyper-
contractility of the basal segments is considered to
be a characteristic finding. Echocardiography is use-
ful in the diagnosis of the acute complications such
as cardiogenic shock due to left ventricular outflow
tract (LVOT) obstruction, left ventricular thrombosis
or rupture of the ventricular wall.

The diagnosis is confirmed through coronary angi-
ography. In most patients there are no changes present
in the coronaries. Some may exhibit mild atherosclero-
sis. It is important to note that the changes in left ven-
tricular wall kinetics are not associated with acute rup-
ture of atherosclerotic plaque or myocardial ischemia
due to significant coronary atherosclerosis. Should
such changes be found in the LAD, careful evaluation
should be undertaken to determine if that is the reason
for the impairment of myocardial kinetics. Myocardial
necrosis biomarkers are usually slightly elevated with
no changes in some cases.

The therapeutic algorithm in these patients does
not differ from the one in acute myocardial infarction,
initially, due to the similar clinical presentation prior
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TepaneBTMYHOTO NMoBegeHWe Npuv Ta3w rpyna nauuy-
€HTU MbPBOHAYariHoO He Ce pa3nu4yaBa OT TOBa NpU OCTbP
KOpPOHapeH CMHAPOM Mopaau CXOACTBOTO B KMMHMKaTa U1
Haxo[karta npegy NpPOBEXOaAHETO Ha KOpPOHapHa aHru-
orpacus. MNaumeHTuTe TpsAGBa Aa nonyyaTr aHTukoary-
NaHT, obuyaiHO HedpaKUMOHMpaH XenapuH, ACTMPUH,
BeTa-bnokep npu OTCbCTBME Ha OCTpa NEeBOCTPaHHa
cbpaeyHa HepgoctatbyuHocT (OJICH). Ako He ce ycTaHoBU
KOpoHapHa 6onecT, npuemMbT Ha ACNUpUH MOoXxe fa 6bae
npeycraHoBeH. briokepn Ha RAS cuctemara ce npeno-
pbYBaT 4O MOMEHTA, B KOWTO Ce perncTpvpa Bb3CTaHo-
BSIBAHE Ha HapylUeHaTa KMHETUKa Ha MUOKapaa, KOeTo
obuyanHo ce HabnogaBa OT HAKOMKO AHW 40 ceaMULIN.

Beta-6rnokepute ca monesHu CbLO M 3a npejo-
TBpaTsiBaHe Ha CriyqamTe Ha KaMepHU apuTMUK 1 pyn-
Typa Ha Munokapgaa.

MauuneHTnTe TpsAbBa Aa NonyyYaBaT aHTUKOArymnaHT,
Jopu 1 crieq NOTBbpXKAaBaHe Ha AuarHosara, 3a npe-
BEHUUS Ha fleBokaMepHaTa BbpxoBa TpoM0b03a, KOATO
MOXe [ila CTaHe M3TOYHMK Ha emBonus. Ako ce opopmm
TakaBa, paHHOTO Bb3CTaHOBSIBAHE Ha KMHETWKaTa Ha
nsiBata kamepa, KOeTo e OCHOBHa 4yepTa Ha Takouybo
cvHApoMa, MOXe [a YBEenuyu BEpOsiTHOCTTa 3a eMbo-
nnsauus. ViMeHHo nopaam Tasu npu4mHa e BaXKHO npo-
PUNAKTUHHOTO NPUIOXKEHNE Ha aHTUKOAarynaHT.

Haw-4yecToTO yCnoxHeHue, ¢ onMcaHa 4ectoTa OKO-
no 20%, e neBocTpaHHaTa CbpAeYHaTa HELOCTAaTbYHOCT
kaTo nedveHveTo BktouBa ACE nHxnbutopu, onypetmum,
HUTpOrMuMuUepvH. Mpu kKapouoreHeH LLOK BCneacTeBue Ha
Takouybo cvHapom Tpsibea ga ce audpepeHumpa nom-
neHa crnaboct otr obcTpykumsa Ha JIKUT. Ako e Hanuue
nocriegHaTa, onTMMmu3aumsTa Ha NpeaBapuTenHUS U Ha-
CpeLLHns ToBap, U3nonsearku 6eta-onokepu e nokasaHa
— Te HamansiBaT KaMepHWUsi rpadueHT, peayumpar xuno-
TOHUSTa M yBENnM4YaBaT fieBokamepHaTta pakums Ha us-
TrnackeaHe. BkniouBaHeTo Ha oOyTaMuH Mpy OBCTPYyK-
uma Ha JIKUT yBenunyaBa BbTpeKaMepHUst rpaguneHT K
BroLLaBa XMNoToHusTa. B ycnoBusta Ha kapgouoreHeH
LLIOK BCINEACTBME Ha MOHWKEHa NoMMneHa oyHKLUMSA Ha Ns-
BaTa Kamepa, UHOTpOMnHaTa Tepanus He Mokasea Mnonaw,
nopagu ctuMmynaums Ha 6eta-2 n anda agpeHepruyHuTe
peLENnTopu, KOETO OOMBbIHUTENHO BroLWaBa CbCTOSIHME-
70 [10]. B Te3n cnyyam TpsibBa Aa ce uma npensua ns-
Mon3BaHeTO Ha MHTPaaopPTEH KOHTpanyrcaTop.

n3eoau

CTpec-mHayunpaHaTta kapguomMuonatusi € OCTpO
CbCTOSIHME C KIMHMYHA KapTMHA Ha OCTbpP KOpPOHapeH
cnHapoMm 1 TpsibBa ga 6bae pasnosHaTo 6bp30, 3a Aa
ce npoBefe NpaBUNHOTO NeyveHune. NposBrTe MoraT aa
BapupaT KONMYeCTBEHO OT NpeHebpexummn oT cTpaHa
Ha nauneHTUTe rpbaHa 6omka u 3agyx 40 TEXKO Hapy-
LEeHNe B MMOKapaHaTa yHKUMS, Hanarawo peaHnuva-
LMOHHN MeponpuaTus. Han-ronemmaT MexayHapoaeH

to the angiography. All patients should receive an an-
ticoagulant, usually unfractionated heparin, aspirin,
beta-blocker when there is no acute left sided heart
failure (HF). Should coronary disease be excluded,
aspirin admission may be stopped. Blockers of the
RAS system are recommended up to the point of left
ventricular kinetics restoration, which usually happens
in a few days to weeks.

Beta-blockers are also useful in case of left ventric-
ular wall ruptures and ventricular infarctions.

Patients should receive an anticoagulant even
after confirmation of the diagnosis, in order to pre-
vent the complication with left ventricular apical
thrombosis, which may be a source of embolism.
Should this occur, the early restoration of left ven-
tricular wall kinetics, which is a characteristic trait in
Takotsubo syndrome, could increase the chances
for embolism. Hence, the importance of anticoagu-
lant prophylaxis.

The most common complication, with a rate of
about 20% is left ventricular heart failure, the treat-
ment of which includes ACE-inhibitors, diuretics, ni-
troglycerin. In patients with cardiogenic shock due
to takotsubo syndrome, one should differentiate
between left ventricular heart failure with reduced
ejection fraction and obstruction of LVOT. Should
the latter be the case, preload and afterload reduc-
tion with beta-blockers is indicated? This reduces
the ventricular gradient, reduces hypotension and
increases left ventricular ejection fraction. The
application of dobutamine in LVOT obstruction in-
creases intraventricular gradient and deteriorates
the hypotension. In the event of cardiogenic shock
due to reduction of left ventricular ejection fraction,
inotropes are of no benefit, due to stimulation of
beta-2 and alpha adrenergic receptors, which ad-
ditionally deteriorates the condition [10]. In those
cases one should consider the application of an in-
tra-aortic balloon pump.

CONCLUSION

Stress-induced cardiomyopathy is an acute con-
dition with clinical presentation of acute coronary syn-
drome and should be swiftly recognised, in order to
initiate the proper treatment. The presentation may
be negligible by the patient — chest pain, shortness of
breath or severe reduction of impairment of the cardiac
function requiring resuscitative measures. The favour-
able course of the disease with complete restoration
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perncTbp OT NocneaHnTe roguHn 3a nauneHTn ¢ TKMI
— Inter TAK registry, onpoBepra JOCKOPO cMATaHaTa 3a
fnaronpuaTHa B ronsma 4acT OT crnyvaunTe nNporHosa. B
OCTpUsl CTaaui Ha 3abonNsBaHETO € BaXXHO MOHUTOPU-
paHeTo Ha MauueHTUTe, KapaMonpPOTEKTUBHOTO Jleye-
HWe 1 NpefoTBPaTABaAHETO Ha YCINOXHEHWS.

He e deknapupaH KoH¢hnukm Ha uHmepecu
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