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Pe3rome

[TpencraBu/In HAOTIOIEHUE KAPIUOTEHHOTO III0KA BCJIEICTBAE HEMPOTEHHO CTPECCOBOM KapJUOMHUOIIATUN
(HCKMII) y nanpieHTK ¢ HeTpaBMaTHYECKUM Cy0apaxHOUJaIbHBIM KPOBOUSJIUSIHUEM BCJIEACTBUE pa3phbIBa
apTepUaIbHOIN aHEBPU3MbI IIPABOI ITEPUKAIE3HON apTepu. B cBsidu ¢ peppakTepHBIM K KaTexoJaMIHaM
Te4YeHUEM II0Ka IPUHSIN PellleHre 00 UCTI0Ib30BaHNY JIEBOCMEHIAHA I10]] PaCIIMPEHHBIM reMOIUHAMITYe-
CKHM KOHTPOJIEM, BKJTIOYAOIIINM B ce0sI TPaHCITYJIbMOHAIBHYIO TEPMOFITIONUIO U 9X0Kapauorpaduo. Ha hone
Teparnuy OTMeYaJIH YIIy4IlIeHue COKPATUTETbHOM (DYHKIIMY CEPALIA, CHIYKEHKE IOTPeOHOCTH B KaTeX0/IaMUHAX.
[MosHO¥ cTabMIM3aK TEMOJMHAMUKH JOCTUIVIA K 5-M CyTKaM. B 00CysKIeHUN PacCMOTPESTH HaOJTIOeHUS
JIEYEeHUsI CTPECCOBOM KapIMOMHUONIIATHH C MICIIOJIb30BaHUEM JIEBOCMEHIaHa, TIPEICTaBJIEHHbBIE B JINTEPATYPE.

Karoueevie cnosa: neiipozeHHAs KapOUOMUONAMUSL; CYOAPAXHOUOANbHOE KPOBOUSNUSIHUE; 1€60CUMEH-
0aH; HellpOo2eHHbLIL OMek 1e2KUX

KoH(INKT HHTEpeCcOoB. ABTOPHI 3asIBJISAIOT 00 OTCYyTCTBUU KOH(MJINKTA HHTEPECOB.

Summary

We present a case of cardiogenic shock due to neurogenic stress cardiomyopathy (NSC) in a patient with nontrau-
matic subarachnoid hemorrhage caused by a ruptured aneurysm of the right pericallosal artery. Due to the cate-
cholamine-resistant shock, levosimendan was administered under advanced hemodynamic control, including
transpulmonary thermodilution and echocardiography. This resulted in an improved cardiac contractility and reduced
demand for catecholamines. Full stabilization of hemodynamic parameters was achieved by day 5. In the discussion
section we reviewed available published case reports of using levosimendan in stress cardiomyopathy treatment.

Keywords: neurogenic cardiomyopathy; subarachnoid hemorrhage; levosimendan; neurogenic pul-
monary edema
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BBenenune

HeiiporenHnas crpeccoBas KapAHOMUONIATH A
(HCKMII) mpexacrasJisieT coOO0M 00paTUMyIo THC-
(pyHKIMIO MEOKap/Ia C BEIpasKeHHbIM HapyIIIeH!-
€M CUCTOJIMYECKON (PYHKIINH JIEBOTO JKETYI0UKa
(JI3K), pasBuBamwmiyiocsi Ha (oHE OoCTporo
MOBPEKIEHHUA TOJIOBHOIO MO3ra, 4Yallle BCero Ha
¢oHe HeTpaBMaTUUECKOTO CyOAapaxHOUIATBHOTO
kpoBouanusaHua (CAK) [1]. /lanHOe oc/i0KHEeHne
BcTpeuaercsa B 20-30% ciydaeB pa3pbIBOB apTe-
pHaNBHBIX aHEBPU3M I'OJIOBHOIO MO3Ta U, KaK
IIpaBUJIO, Pa3BUBAETCA B TEYEHUE IIepPBBIX 72
4acoB II0CJie KpoBousmAaHuA [2, 3]. Kimaccuye-
croit tpmamoit HCKMII cayskar HapymieHue
cokpatumoctu JIJK, ajektporapmuorpadude-
ckue (KI') namenenus (uaBepcus 3ybma T, ase-
BalluA WM Aenpeccusi cerMenTa ST, ynanHeHne
nHTepBasia QT) v MoBBINIEHNE MAPKEPOB ITOBPEsK-
JleHUs1 MUOKapJa IIPU OTCYTCTBUU aTepPOCKJIEPO-
THUYECKOTO MMOPA’KEHN I KOPOHAPHBIX apTepUi [4].
BrIpaskeHHOCTBb OpakeHust MuoKapaa npu CAK
MOKET BapbupOBaThb OT 0ecCUMIOTOMHBIX U3MEHe-
HUU TI0 JaHHBIM dxokapauorpaduu (IXO-KI') u
OKI npy MUHMMAJIbHOM IIOBBILIEHUN KapAUOCIIe-
upuIeckrx epMeHTOB J0 BIPasKEHHOU JIeBO-
SKeJIyJTOYKOBOM HEeJJOCTaTOYHOCTH, BIJIOTH JI0 Pa3-
BUTHSA OTEKA JIETKUX ¥ KapJAUOTeHHOTO II0Ka [5].

ITarorenea HCKMII npu aneBpu3MaTu4eCKUX
CAK usydeH HegocTarouyHo. OCHOBHAsA POJIb OTBO-
IUTCS TUNEPAKTHUBAINU CUMIIATOAIPEHATOBOMN
cucrembl. B octpeiitiiem nepuone CAK pa3BuBaet-
cs1 BbIpasKeHHasA BHyTpU4YepenHasi rulepTreHsus,
CUMIIATOAIpEHAJIOBASA TUIIEPAKTUBALMUA B 3TOM
cJIy4dae ABJISAETCS KOMIIEHCATOPHBIM MEXaHU3MOM,
HallpaBJIEHHBIM Ha IIOBbIIIEHHWE CEPAECYHOTO
BeIOpOca (CB) u apTrepua/bHOTO JaBJIE€HUA AJIA
TofIepsKaHUS aIeKBATHO 1lepedpatbHOU Tepdy-
3un. [ToBbIIIIEHHAsA aKTUBHOCTh CUMIATHYECKON
HEPBHOW CHCTeMbI 3aIlyCKaeT OMOXMMUYECKUH
KacKaJl, OJHUM U3 CJIeJICTBUI KOTOPOTO SBJISETCA
neperpyska KapAuOMHUOILIUTOB KaJIbLIEM, [IPUBO-
JSAIIAs K Ype3MEPHOMY COKPAILIEHUIO KapIHOMUO-
LUTOB, UCTOIIEHUIO 3allaca BBICOKOIHepreTuye-
ckux (ocdaros, pa3BUTHI0O MUTOXOHIPUATHHON
TUC(YHKINN U, B KOHEYHOM CYeTe, K BOSHIKHOBe-
HUIO, CTPYKTYPHBIX U3MEHEHN MUOKap/a [6].

B mosip3y TOTO (haKTa, YTO CUMIATUYECKast
runeparTuBalAa ABJAAETCA OCHOBHBIM ITYCKOBBIM
daxropom passutuss HCKMII cBueTe5CTBYIOT
JIaHHbIE UCCAEN0BAHNI Ha SKUBOTHBIX, B KOTOPBIX
OBLJIO TTOKAa3aHO, YTO JeCUMIIaTH3amus cepjla
IIpeJIoTBpaIliaeT pa3BUTHE MUOKapANaIbHON yC-
¢yurnuu npu saxcnepumenTtasbHoM CAK. Takske
B KJIMHUYECKUX UCCJIeI0BaHUAX OBIJIO0 ITPOJEMOH-
cTpupoBaHo, uTo y nanueaToB ¢ HCKMII Ha ¢pone
CAK oTMmedasoch NOBBINIEHWE KOHIIEHTpALAU
KaTexo/JIJaMHUHOB B IIJ1a3Me KPOBU 1 UX META00JIH-
TOB B Moue [7].

Introduction

Neurogenic stress cardiomyopathy (NSC) is a
reversible myocardial dysfunction with severe im-
pairment of left ventricular (LV) systolic function
developing in acute brain injury, most often due to
the non-traumatic subarachnoid hemorrhage
(SAH) [1]. This complication occurs in 20-30% of
ruptured cerebral arterial aneurysms and usually
develops during the first 72 hours after hemorrhage
[2, 3]. The classic triad of NSC includes impaired LV
contractility, electrocardiographic (ECG) changes
(T-wave inversion, ST-segment elevation or depres-
sion, QT prolongation) and elevated markers of my-
ocardial damage in the absence of atherosclerotic
coronary artery lesions [4]. The severity of myocar-
dial damage in SAH can vary from asymptomatic
changes found on echocardiography and ECG with
minimal elevation of cardiac enzymes to severe left
ventricular failure, up to pulmonary edema and
cardiogenic shock [5].

The pathogenesis of NSC in aneurysmal SAH
is poorly understood. The main role of NSC is given
to sympathetic hyperactivity. In the earliest phase
of SAH, a severe intracranial hypertension devel-
ops; the ensuing sympathetic hyperactivation is a
compensatory mechanism aimed at increasing car-
diac output (CO) and blood pressure to maintain
adequate cerebral perfusion. The increased sympa-
thetic activity triggers a biochemical cascade, re-
sulting in calcium overload of cardiomyocytes,
causing excessive contraction of cardiomyocytes,
depletion of high-energy phosphate stores, mito-
chondrial dysfunction and, finally, myocardial
structural changes [6].

Animal experiments have shown that cardiac
sympathetic denervation prevents myocardial dys-
function in experimental SAH, which suggests the
leading role of sympathetic hyperactivation as a
trigger factor for NSC development. The clinical
studies also demonstrated that in patients with
NSC with underlying SAH, increased levels of
plasma catecholamines and urine catecholamine
metabolites were observed [7].

Adrenergic agonists commonly used to main-
tain CO in cardiogenic shock are often ineffective
in NSC due to the underlying sympathetic hyper-
activity. Currently, there is no consensus on the
drug of choice to maintain the CO and, conse-
quently, systemic and cerebral perfusion in NSC.
This paper reports a case of successful use of lev-
osimendan for the treatment of cardiogenic shock
in NSC developed in a patient with an acute SAH
due to right pericallosal artery aneurysm rupture.

Clinical Case

Female patient P, 34 years old, was admitted to the
Burdenko Neurosurgery Center on the first day after SAH
due to rupture of aneurysm of the right pericallosal ar-
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AIlpEHOMUMETHUKHU, TPAJIUIMOHHO HCIOJIb-
3yeMmble A noguaep:xkanus CB npu KapauoreH-
HOM 1I0Ke, B ciaydae HCKMII 3auacTyro oka3sbl-
BalOTCA Hed(p(PeKTUBHBIMH, TaK KaK B OCHOBE
IaToreHesa JaHHOI'0 COCTOAHUA JIEKUT aJipeHep-
rU4YecKas ruIepcTuMyJsinyusA. B Hacrosee BpeMsa
HeT eINHOT0 MHEHUs O IIpenapare BeIOOpa AJIs
nongepskanusa CB 1, COOTBeTCTBEHHO, CUCTEMHOU
1 niepebpansHoi nepgysnn mpu HCKMII. B man-
HOI cTaThbe NpeCTAaBU/IN HA0JIIOleHHEe YCIIeITHO-
r'0 UCIIOJIb30BAHMSA JIEBOCUMEH/IaHa JiJ1d JIEYeHUA
KapJMOTEeHHOro IIOKa, padBUBIIerocsd Ha ¢GoHe
HCKMII y nanuenTku ¢ octpbiM CAK Bcaiencraue
pas3pblBa aHEBPU3MbI IIPABOU INePUKAIIE3HON
apTepuu.

KJuauHnyeckoe HabdJII0eHHe

ITanuenTka I1., 34 s1eT nocTynusa B eHTP HeNUpo-
xupypruu uM. akag. H. H. BypaeHko B mepBble CyTKHU
nocse CAK BciienicTBre pa3pbiBa apTepUaibHON aHEeB-
pU3MBbI IpaBOU nepukanie3noi aprepuu. [Ipu nocryr-
JIEHUH YPOBEHBb OOPCTBOBAHMS COOTBETCTBOBAJI OLUTY-
menuio (13 6aoB 1o IKajie koMbl [masro (IIKT)).
Cpenu KITMHUYECKUX MPOSIBJIEHUIH OTMeYaJI MEHUHT U -
QJIbHYI0 CUMTOMAaTUKY B BUJle BBIPQYKEHHOU PUTHIHO-
CTH 3aTHIJIOYHBIX MBIIIII], 04arOBOT'0 HEBPOJIOTUYECKOTO
neduruta He 6617T0. B 1eHb MOCTyTIIEHIA OBITIO BBITIOJI-
HWIN KJIMIIMPOBAHUE IIEHKN aHEBPU3MbI IIPABOM Iie-
pUKaJIJIe3HOH apTepuu B yCJIOBUSIX ee pa3pblBa C yCTa-
HOBKOH HAapy»KHOTO BEHTPUKJIYSIPHOIO [peHaska B
TepeIHUN POT JIEBOro 60KOBOTO sKesTyJouKa (puc. 1).

Tpaxelo akCTyOMpOBa/IU B paHHEM I10C/Ieolepa-
LIMOHHOM Hepuoge. Ha Bropsle cyTKH ITOC/Ie ollepanuu
y HalMeHTKU pa3BUjach KJINHUYECKasd KapTUHA OCT-
poyi cepJeYyHON HEeZOCTATOYHOCTU, OCJIOKHEHHOU
OTEKOM JIeTKUX. B CBSI3W ¢ pa3BUBIIENCS HA 3TOM
¢one runokcemueil Hayaau UCKYCCTBEHHYIO BEHTH-
asuio jgerkux (MBJI). B cBsA3M ¢ reMoguHAMHUYECKOM
HEeCTabMIbHOCTHIO HA3HAYUJIM HOPANUHEe(PUH B 103€

tery. On admission, the level of consciousness corre-
sponded to mild brain injury (13 points on the Glasgow
Coma Scale (GCS)). The clinical manifestations included
meningeal signs such as severe nuchal rigidity, however,
there was no focal neurological deficit. On the day of ad-
mission, clipping of the ruptured right pericallosal artery
aneurysm was performed and an external ventricular
drainage into the anterior horn of the left lateral ventricle
was placed (Fig. 1).

The patient was extubated in the early postopera-
tive period. On day 2 after surgery, the patient developed
acute heart failure complicated by pulmonary edema.
Due to hypoxemia, the mechanical lung ventilation was
started. In view of unstable hemodynamic parameters,
norepinephrine 0.2 mcg/kg/min was administered to
maintain the cerebral perfusion pressure at 60-80 mm
Hg. On echocardiography, minor dilatation of heart
chambers, no obvious areas of hypokinesia, and a mod-
erately reduced global cardiac contractility were re-
vealed. In the following hours, the heart failure wors-
ened, which required titration of norepinephrine
infusion rate up to 0.5 mcg/kg/min. Echocardiogram
showed left heart dilatation, increased left ventricular
end-diastolic volume (LVEDV) to 110 ml, LV basal akine-
sia, reduced ejection fraction (EF) down to 32%, severe
mitral regurgitation, mild pulmonary artery regurgita-
tion, while the estimated pulmonary artery pressure
(PAP) was 38 mm Hg. ECG showed nonspecific ST-seg-
ment changes (Fig. 2). Laboratory tests have shown in-
creased troponin I level (2 ng/ml).

Considering the serious hemodynamic decompen-
sation, an advanced hemodynamic monitoring using
PiCCO system (Phillips IntelliVue MP 60 cardiac monitor
with M1012A cardiac output module) was started. A de-
crease in cardiac index (CI) down to 1.88 I/minXxXm? was
recorded. Due to the significantly impaired cardiac con-
tractility, we started the inotropic support with levosi-
mendan. After aloading dose (6 pg/kg), there was a slight
increase in SI (up to 2.11 I/minXm?) and an increase in
EF up to 40% according to echocardiography. At the same
time, the akinesia of basal segments persisted, and the

increase in stroke volume (SV) and
EF was ensured by intensified con-

tractility of intact apical sections of
the LV. Levosimendan infusion was
continued for 24 hours at the rate of
0.1 pg/kg/min. The changes in main
hemodynamic parameters are
shown in the Table. Levosimendan
infusion resulted in gradual increase
of the heart contractile function and
decrease of peripheral vascular re-
sistance. The rate of norepinephrine
infusion was decreased in parallel.
After levosimendan infusion was
terminated, hemodynamic stabi-
lization continued. Norepinephrine
infusion was stopped on day 5, SI
reached the lower limit of normal
values and was 3.26 1/minxXm?. The
echocardiography performed on
day 5 showed a significant improve-
ment of myocardial contractile

Puc. 1. Ilocneonepanuonnas KT.
Fig. 1. Brain computed tomography performed post surgery.

function, EF was 59%, although
mild hypokinesia of LV basal seg-
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0,2 MKI/Kr/MUH IJis NOAJep Ka-
HUsA IepebpanbHOTO epdy3noH-
Horo nasjaenusda (LI1/]) Ha ypoBHe
60-80 MM pr. cT. [Ipn 3XO-KI BBI-
SABUJIM HEe3HA4YUTeJbHOE paclIu-
peHre KaMep ceparna, 0e3 IBHBIX
30H TUIIOKUHE3UHU, C YMEPEHHbIM
CHIT’KeHHEM IT100a/TbHOHM COKPaTH-
TeJbHOU QyHKIMU. B mocienyio-
1Iye 4ackl OTMedYasau HapacTaHue
CepeyHo-COCYIUCTON HenocTa-
TOYHOCTH, YTO MOTpeOdOoBaJIO TO-
CTEIIeHHOI'0 YBeJIMYeHUsI CKOPO-
cté uHQy3uu HopanuHedpurHA 10

0,5 MKr/kr/mMuH. [Ipu noBTOpHOHI
IXO-KI' BbpIABUAM OUJIATAIUIO
JIEBBIX OTJI€JIOB CepAlla, yBesaude-
HUE KOHEYHO-IMACTOJIMYECKOTO
o6beMa JieBoro skeaymouka (KO
JIJK) mo 110 mu1, akuHe3nio 0a3aabHbIX 0Taes0B JIJK,
cHImKeHune ppakiuu Beiopoca (PB) 10 32%, BEIpaskeH-
HYIO MUTPAJbHYIO PerypruTanuio, perypruTanuio Ha
JIETOYHOU apTepuu 1 CTENeH!, paACCYETHOE TaBJIeHIE B
saeroyHo aprepuu (JJIA) — 38 mm pT. cT. Ha KT — He-
crenuduyeckue uaMenenus cermenra ST (puc. 2). Jla-
60paTOpHO — MOBBIIIEHNE KOHIIEHTPAIIUH TPOTTOHWHA
[ 1o 2 Hr/ M.

Y4uTBIBas BEIPASKEHHYIO FeMOJUHAMUYECKYIO He-
CTaOMJIBHOCTD, HAYaJ U PaCIINpPEHHbINA TeMOIHaMuJe-
CKUU MOHUTOPUHT C UCII0JIb30BaHUeM cucteMbl PiICCO
(Kapmuomonutop Phillips IntelliVue MP 60 ¢ MmoxmyneMm aj1s
W3MepEeHUsi cepieyHoro Beibpoca M1012A). BeisiBun
CHUsKeHHe ceprevHoro uHaekca (CH1) oo 1,88 ji/mun/m2.
YuyuThIBasg 3HAYMMOE HApyIIeHNe COKpPaTUTEJTHbHOU
¢yHKIMYM cepAla, Ha4aau UHOTPOIHYIO MOIEPSKKY Jle-
BOcHUMeHJaHOM. [locsie BBeJleHUsI Harpy304YHOM TO3BI
(6 MKr/Kr) oTMedaJu HekoTopoe yBenndenune CU (mo
2,11 a/muaXm?) u yBesndyenue OB 1o 40% 110 JaHHBIM
IXO-KI. Ilpu aToM akuHe3usi 0a3aJbHBIX CETMEHTOB
cepIia COXpaHsIach, a yBeJnyeHe yIapHoro oobema
(YO) u ®B obecrnieunBaioch yCUIEHNEM COKPATUMOCTU
HMHTaKTHBIX BepXxyIieyHbIx oT1esnoB JIK. Mudyauio jieBo-
CHMeH/1aHa IPOJOJ/HKU/IN B TeYeHNe CYTOK CO CKOPOCTBIO
0,1 MKr/Kr/MuH. /IuHaMUKy OCHOBHBIX FeMOJJUHaMH14e-
CKUX IIOKa3areJsiell IpeCcTaBu/In B TabJIuIIe.

Ha ¢one nndysuu jeBocuMeHgaHa OTMeYasIu Mo-
CTelleHHOe NOBBIIIEHUE COKPATUTEJbHON (DyHKIINU

Puc. 2. 3KI.
Fig. 2. The patient’s

ECG.

ments persisted, heart chamber sizes returned to normal
values (LVEDV was 90 ml), minimal mitral regurgitation
was still observed.

Clinical improvement was also noted, and on day 10
the ventilation was discontinued, and on day 14 the pa-
tient was transferred from the ICU. On day 30 post surgery,
the patient was discharged from the neurosurgery center
without neurological deficits. The echocardiography prior
to discharge showed minor left ventricular dilatation, no
areas of hypo- and akinesia, and EF reaching 62%.

On follow-up examination three months after dis-
charge, the patient was stable with no symptoms.
Echocardiographic parameters were within normal refer-
ences. Myocardial contractility was normal with EF 69%.

Discussion

The inotropic effect of levosimendan is based
on sensitization of contractile proteins of cardiac
myocytes to calcium. Unlike adrenergic inotropic
drugs, levosimendan does not cause calcium over-
load of cardiomyocytes and does not increase my-
ocardial energy demand [11].

The pharmacological profile of levosimendan
makes it a promising drug for the treatment of NSC
associated with SAH. There are no large studies on
the use of levosimendan in NSC, the data on its effi-

cepana u CHUKeHue nepmbepnqecxoro COCyauCTOTO

3HaveHHs oKa3areJied B pa3JIMYHOe BpeMsL.

cacy are limited and based on case reports.

Main cardiac parameters of the patient at various time points.

Parameter Day

1 2 3 5

Baseline After theloa- 3hours 13 hours Measurement
dingdose ofinfusion ofinfusion  First Second

CL, I/min/m? 1.88 2.11 2.66 2.88 2.73 2.71 2.23 3.26
Stroke index, ml/m? 19.8 21.7 29.9 35.1 24.4 28.8 26.5 32.9
SVRI, dynXsXcm™/m? 3871 3489 2613 2333 2222 2596 2834 2085
EE % 32 40 46 45 52 59
LVEDV, ml 110 108 105 104 98 90
Norepinephrine dose, mg/kg/min 0.5 0.5 0.3 0.3 0.3 0.2 0.1 0.1
Troponin I, ng/ml 2 1.4 0.5

Note. CI — cardiac index; SVRI — systemic vascular resistance index; EF — ejection fraction; LVEDV — left ventricular end-

diastolic volume.

IIpumeuanue. Day — cyTky; baseline — ucxonno; after the loading dose — nocsie narpys. 1035y ... hours of infusion —yepes ... yaca
nH}y3nn; measurement — namepenue; first/second — nepsoe/Bropoe; CI — CH; stroke index — YU; SVRI — MCCC; EF — ®B;
LVEDV — K10 JI)K; norepinephrine dose — no3a HopanuHedpuHa.
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conpoTuBJjieHus1. ITapajiesIbHO C 9TUM CHUMKAJIUA CKO-
poctb nH(py3un HopanuHedpuHa. [Tocsie npekpariie-
HUA WHQY3UHN JeBOCHMEHJaHa IIPOI0JIKaIach CTadu-
Ju3anus reMmoquHaMuku. Mudysuio HopanunedpuHa
MpeKpaTuIn Ha 5-e cyTky, CH mpu 9TOM JOCTUT HUXK-
Hell rpaHuIbl HOPMBI U cOCTaBJIAN 3,26 j1/MuH/M2. I1o
JAHHBIM KOHTPoJsIbHOU IXO-KI, BeIIOJIHEHHOU Ha 5-€
CYyTKH, COKparuTesjbHass (yHKLIHUA MUOKapza cylle-
CTBEHHO yJydiuiack, @B cocrasuia 59%, x0T coxpa-
HsJIach JIeTKasi TUTIOKNHe3Ws 6asaabHbIX 0TesnoB JIK,
pasMepnl KaMep cepjilla BEPHYINUCh K HOPMaJbHbIM
sgadyeHuaM (KO JIXK — 90 mu1), coxpaHsa/iacb MUHHU-
MaJjbHas MUTpaJjbHasl perypruTamus.

KiuHuYecku Takske oTMedaJsiyd I10JI0KUTEIbHYI0
JIUHaMHUKy, Ha 10-e cyTku npekparunau MBJI, Ha 14-e
CyTKM ITallMeHTKy nepesesau n3 OPUT. Ha 30-e cyTku
11ocJie oIlepaluy NanMeHTKY BbIUCAIN U3 [IeHTpa Hel-
PpOXHpPypruu 6€3 HeBPOJOTUYECKOTO JeUITHTa B YIOB-
JIETBOPUTEJIbHOM cocTOsIHUU. Ha KOHTposbHOI IXO-
KI' nepen BBINIUCKOM OTMedajd He3HAYUTEJbHYIO
JUJIaTaIyIo JIeBOIo YKeJIyJOUKa, 30H T'UII0- U aKUHEe3UU
BBISABJIEHO He 0b1710, PB=62%.

IIpu KOHTPOJBHOM OCMOTpE depes TPU Mecslia
110cJIe BBITUCKY U3 CTal[i0Hapa COCTOsIHYUE TAllueHTKU
VIIOBJIETBOPUTEIbHOE, 3kaio0 HeT. [Tpu IXO-KI pas-
Mephl KaMep cepAlia B IIpejesax HopMbl. HapyiieHuit
COKpaTuTeJIbHOU (PyHKIIMM MUOKapaa HeT, PB=69%.

OO6cy:kaeHue

NuorponHbii  apderT JgeBocHMeHIaHa
OCHOBaH Ha CEHCUOWMIN3AIUN COKPATUTETHHBIX
0eJTKOB KapAMOMHUOIIUTOB K KaTbIIHIO. B oTiiane
OT aJpeHepIruYeCKUX NHOTPOIIHBIX IIpenaparos,
JIEBOCUMEHIaH He BhI3bIBAeT KaJIbIIMEBYIO IIepe-
IrPy3Ky KapAMOMHOLIMTOB 1 He ITOBbILIAET dHepre-
THYeCKUe MoTpedbHocTr Muokapza [11].

dapMaKoJI0TUYECKUU TPOPUIIB JIEBOCUMEH-
JlaHa [eJiaeT ero NepClHeKTUBHBIM IIperapaTroM
s nevennsa HCKMII y nanuenTtos ¢ CAK. boub-
IIUX KUCCJIeJOBAHUMN, MOCBAIIEHHBIX U3Y4YEHUIO
npuMeHeHus JeBocuMeHgana npu HCKMII B
HacCTosIIIee BpeMsI HET, TaHHbIe 00 ero a3 heKTUB-
HOCTH OI'PaHUY€Hb] PANOM OIMCAHHBIX KJINHUYE-
CKHX CJIy4aesB.

Stefano Busani 1 coaBTopbI onucany KIUHU-
YyeCKUH ciTydall pa3BUTHUS KAPIUOT€HHOTO I0KA U
OTeKa JIETKUX IT0CJIe 9H/I0BACKYJISIPHON aMO0JTH -
3aI[My AaHEBPU3MBI y 38-J1eTHEH SKeHIIIUHBI C Mac-
CUBHBIM TapeHXWMAaTO3HO-CyDapXHOUIATbHBIM
KPOBOUBJIMAHUEM C IIPOPBIBOM B 3KEJIYI0YKOBYIO
CHUCTEMY BCJIEICTBUE pa3pbIBa aHEBPU3MBbI JIEBOU
3aJHel HU)KHEN Mo3keukoBou aptepuu [8]. I1o
JaHHBIM MOHUTOPUHIA FeMOJUHAMUKU C IIOMO-
b0 Karerepa CBaH-TaH11a, OTME4aJI0Ch 3HAYM-
Moe cHuskenre CU npu OGHOBPEMEHHOM IIOBBI-
IIEHUW [aBJIEHUs 3aKJIWHUBAHUA JIETOYHBIX
ranusasapoB ([3JIK), ¥To moaTBep kA0 Kap-
JUOTEHHBI TeHe3 IIOKa. Takske MO JaHHBIM
TpaHcTopakaabHoi IXO-KI' ormMeuasioch CHUKe-
Hue ®B 10 20%. Ha ¢oHe ucnoab3oBanus noda-
MWHA, HOpanuHe(pUHa, Jo0yTaMUHA JOOUTHCSA

Busani et al. reported a clinical case of cardio-
genic shock and pulmonary edema after endovas-
cular aneurysm embolization in a 38-year-old
woman with massive subarachnoid hemorrhage
with ventricular spread due to the ruptured left
posterior inferior cerebellar artery aneurysm [8].
According to hemodynamic monitoring with Swan-
Ganz catheter, there was a significant decrease in
SIwith a simultaneous increase in pulmonary cap-
illary wedge pressure (PCWP) suggesting the car-
diac origin of shock. Also, the transthoracic
echocardiogram revealed reduced EF (20%). The
use of dopamine, norepinephrine, dobutamine did
not improve the hemodynamic parameters, severe
hypotension and progressive deterioration of pul-
monary gas exchange parameters persisted. Due to
lack of effect of the common inotropic agents, lev-
osimendan infusion was started. Eight hours after
levosimendan infusion was started, SI increased
from 1.7 to 2.6 L/minxXm?, PCWP decreased from
20 to 10 mm Hg. The EF increased up to 35-40%.
There was a gradual normalization of the gas ex-
change function of the lungs. On day 7, the patient
was extubated and discharged from the intensive
care unit without neurological deficit.

Other authors (Papanikolaou et al., 2014) re-
ported two cases of NSC after SAH and microsurgical
clipping of aneurysms, which were associated with
severe hemodynamic instability. Early use of levosi-
mendan allowed to stabilize the arterial and cerebral
perfusion pressures [9]. Both patients had a critical
decrease of EF (less than 20%) and arterial hypoten-
sion resistant to high doses of norepinephrine.
Echocardiographic pattern corresponded to that of
the patient described in our case and included left
heart dilatation, severe basal akinesia, compensa-
tory hypercontractility of the apex. In both cases, lev-
osimendan infusion allowed to rapidly increase the
EF above 35% and achieve hemodynamic stabiliza-
tion. On day 3, both patients showed complete nor-
malization of cardiac function.

A clinical case presented by Taccone et al. de-
scribes the successful use of levosimendan to in-
crease the CO and improve organ blood flow in a
patient with NSC and underlying SAH, whose he-
modynamic changes were resistant to norepineph-
rine, dobutamine and milrinone [10].

Conclusion

Despite the fact that NSC develops in no less
than a quarter of patients with SAH, clinically sig-
nificant acute heart failure and cardiogenic shock
are not so frequent. To date, only anecdotal reports
on the successful use of levosimendan for the treat-
ment of cardiogenic shock in patients with SAH.
Critical reduction of CO, catecholamine-resistant
hypotension, hypoxemia with refractory pul-
monary edema can serve as factors of secondary
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yIIy4IlleHusI TeMOIMHAMNYeCKUX IIoKa3aresel He
YAaBaJIOCh, COXPAHAJIACh BbIpasKeHHas1 apTepu-
ajbHas TUIIOTEH3Ws U IIPOIPECCUBHO YXyZIIla-
JIFICh TIOKA3aTeJIl Ta3000MeHOH (PYHKITUY JIETKUX.
B cBsi3u ¢ HEa(P(PEKTUBHOCTHIO MCIOJIb3yeMBbIX
WHOTPOITHBIX ar€HTOB OBIJIO IPUHSTO PEIIeHe O
HayaJie UH(y3nH JieBocuMeH1aHa. Yepes 8 uacos
rocJie HavyaJia MH(Qy3uu JieBOCUMeH1aHa OTMeYa-
Jioch noBbrnenue CU c 1,7 no 2,6 j1/MmuH/M?, CHU-
skerue JI3JIK ¢ 20 mo 10 mMm pT. cT. @B no maHHBIM
IXO-KI Beipociaa 1o 35-40%. OTMeuasiack mocTe-
TeHHasi HOpMaJnu3alysi ra3000MeHHOU (pyHRIIUHT
Jerkux. Ha 7-e cyTku Tpaxesi 6b11a 9KCTyOUpOBa-
Ha Y NAallMeHTKY IlepeBeJIu U3 OTAeJICHUs peaHu-
Manuy 6e3 HeBPOJOTUYECKOT0 TepUITNTA.

Jpyrumu aBropamu (Papanikolaou et al. 2014)
on110 ontrcano aBa ciaydass HCKMIT ocite CAK n
MUKDPOXUPYPIrAYECKOIO KJUIMPOBAHUA aHEB-
pH3M, UTO COIIPOBOYKIATIOCH BbIPAsKEHHOU reMo-
OTUHAMUYECKONW  HecTabmJIbHOCTHIO. PaHHee
HCIIOJb30BaHUE JIEBOCUMEHaHa I103BOJIAJIO
MOOUTHCA CTAOMJIM3AMKA apTEepHAJBHOTO U
nepebpaabHOTO Nepgy3NOHHOTO JAaBjaeHu [9]. Y
06enx narnreHToOK OTMEeYaTNCh KPUTUYECKOe CHU-
skerre @B (meHee 20%) 1 apTepUa bHASA TUIOTEH-
3us1, peppakTepHass K BBICOKUM J103aM HOP3IU-
HedpuHa. IXO-KI' kapThUHa COOTBETCTBOBAJIA
TaKOBOU Y NMAIlUEHTKH, U3 OIIMCAHHOTO HAMU CJIy-
4as: IuJiaTanus JIeBbIX OTeJIOB CepAlld, BbIPaskeH-
HBIA akuHe3 0a3abHBIX OTIEJI0B, KOMIIEHCATOP-
Hasi TUIIEPKOHTPAKTUILHOCTD BEPXYIIKH. B 060mx
ciaydasax MHQY3us jJgeBOoCUMeHJaHa IT03BOJINJIA
6bICcTpO MOBBLICUTHL OB BhIIITe 35% U TOOUTHCS CTa-
dusn3aruy reMmoqHaMUKY. Ha 3-1 cyTKU y 06emx
MMAalMeHTOK OTMeYaJsioch I10JHAasA HopMaJIu3anus
cepliedHO (DYyHKIIMU.
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brain damage and worsen outcomes in patients
with SAH. In our case and in the observations de-
scribed in the literature, the use of levosimendan
allowed to rapidly achieve hemodynamic stabiliza-
tion in cardiogenic shock associated with NSC.

B KIMHUYECKOM cJjy4ae, IIpecTaBJIeHHOM
Taccone u coaBTOpaMmy, OIIMCBHIBAETCA OIIBIT
3 (HeKTUBHOTO NpPUMEHEeHHUs JIeBOCUMeHIaHa
o yBesqimueHusa CB U yydllleHHus OpPraHHOTIo
KpoBoToka y naruentku ¢ HCKMIT Ha pone CAK,
Yy KOTOPOH reMoiHaMU4YeCKUe HapyllleH!usI OKa-
3aJIMCh Pe3UCTEeHTHBIMU K HOpaApeHaaIuHy, 100y-
TaMUHY 1 MUJIPUHOHY [10].

3arJaouenue

Hecmorps Ha To, yto HCKMII pasBuBaercsa
He MeHee, UeM y ueTBepTHU naiuenTos ¢ CAK, riu-
HMYeCKU 3HaYMMas ocTpasi cepjieuHas HeJJoCTa-
TOYHOCTh U KapJUOTr'eHHbIN IIIOK BCTPeYaloTcs He
Tak yacTto. TakuMm o6pa3oM, B HacTosllee BpeMs
MMeIOTCA JIMIIb eJUHUYHbIe Cc000IIeHuda 00
yCIEIIHOM NpPUMEHEeHUU JIeBOCUMeHJaHa s
JledeHUsA KapAHOTeHHOIo II0Ka Yy MalleHTOB C
CAK. Kputnueckoe causkenue CB, pedpakrepHas
K KarexoJlaMUHaM apTepuaJbHasg T'UIIOTEH3Us,
rUnokceMus Ha (poHe pedpaKkTepHOIo OTeKa Jier-
KHUX MOIYT CJYKUTh (paKTOpaMu BTOPUYHOIO
MIOBpEsKAEHUA TOJOBHOIO MO3ra M YXyJIIaTh
ncxoas! y nanueHToB ¢ CAK. B npesncraBieHHOM
HaMU U B ONIMCAHHBIX B JIUTepaType KINHUYEeCKUX
cJIy4asx UCI0Jb30BaHNe JIeBOCHMeH1aHa I103BO-
JIS1JI0 OBICTPO JOOUTHCA CTAOMIN3AIUN FeMOIU-
HAMUKM IIpU KapJUOTeHHOM IIIOKe Ha (¢oHe
HCKMIL
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