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THE ROLE OF THE COMPLEX APPROACH IN THE DIAGNOSTIC EVALUATION
AND TREATMENT OF A PATIENT WITH HYPERTROPHIC OBSTRUCTIVE
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Pestome. MpeacTaBsme KIMHUYEH CryYai Ha NALMEHT C XUNepTpodniHa KaparoMmonaTis ¢ MopdgonorieH eHoTvn ¢ 0bbpHaTa
cenTarHa KpuBMHa CbC CTEHOKApAHA U NPeCHHKoNanHa cuMnTomaTika. Takbe TUM NaLMEHTU NpoabikasaT Aa 6baar au-
arHOCTUYHO 1 TEPaneBTUYHO MPEAM3BUKATENCTBO NOpaay acoumaumsTa ¢ Me30BEHTPUKYapHa 0bCTpykLums, hopmmpaHe
Ha anukanHa aHeBpu3Ma 1 MoBMLEH puck oT apuTMumn 1 BCC. JleyeHneTo n npocnensBaHeTo UM U3UCKBA MyRTUANCLM-
NNWHapeH NOAXOA C Len nofobpsiBaHe Ha KaYecTBOTO Ha XWBOT W NporHosata. Mpunoxuxme pasnuyHu obpasHu MeTo-
JMKN, KOUTO 0DEKTMBM3MPaxa HanMuMeTo TexKa NeBokaMepHa XunepTpodusi, XunepTpodus Ha 3agHaTa CTeHa Ha AsicHa
kamepa 1 NOTBbPAYXME HanM4MEeTO Ha ME3OBEHTPUKYNEH rpaaneHT. OT HanpaBeHUs MarHUTeH Pe30HaHC Ce Aokasa Hanu-
uneTo Ha hnbpoaa, aHraxmpalla okono 25% oT Muokapaa. MauueHTsT ce cTpatuduumpa kato Bucokopuckos ot BCC. C
Lien nofobpsiBaHe Ha ka4eCcTBOTO Ha XKWBOT 1 NPOrHO3aTa Ha naLyeHTa ce ONTUMMU3Npa MeaukaMeHTO3HaTa Tepanus 1 ce
MMNNaHTMpa KapanosepTep — fedmbpunatop.

Kniouosm pymm: XUnepTpotnyHa kapauoMmonatusi, oGbpHaTa cenTanHa KpUBUHA, ME3OBEHTPUKYMEH TPAAUEHT, SAPEHO-MarHuTeH peso-
HaHC, BHe3anHa CbpieyHa CMbT, kapavoBepTep-aedubpunatop
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Abstract. We present a clinical case of a patient with hypertrophic cardiomyopathy (HCM) characterized by an inverted septal
curvature phenotype, accompanied by angina and presyncope symptoms. Patients with this type of presentation
remain a diagnostic and therapeutic challenge due to their association with midventricular obstruction, apical
aneurysm formation, and an increased risk of arrhythmias and sudden cardiac death (SCD). Their treatment and
follow-up require a multidisciplinary approach to improve quality of life and prognosis. Various imaging modalities
were applied in this case, confirming the presence of severe left ventricular hypertrophy, posterior wall hypertrophy of
the right ventricle, and a midventricular gradient. Magnetic resonance imaging (MRI) demonstrated fibrosis involving
approximately 25% of the myocardium. The patient was stratified as high-risk patient for SCD. To improve the patient’s
quality of life and prognosis, pharmacological therapy was optimized, and an implantable cardioverter-defibrillator
(ICD) was placed.
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BbBEAEHME

XuneptpoduryHata kapgnomumonatus (XKMI1) e Ha-
CnefcTBeHO aBTO30MHO AOMUHAHTHO CbpAEYHO-CbA0BO
3abonsBaHe, KOETO ce obsicHaABa ¢ MyTaumm B 11 unu
noBeYe reHn, Kogupailm capkoMepHu npoTtenHu. MyTa-
LMMTE NPUYNHABAT CTPYKTYPHM aHoManum B Mmnocmdpu-
Te 1 MUOUUTUTE, KOUTO Ca OTFOBOPHU 3a NeBOKaMepHa
xuneptpocpus (JIKX). Tean myTaumm ca OTroBopHM 3a
acumeTpuyHa nesokamepHa xuneptpoduns. XKMI npu
Bb3pacTHUTE ce onpegens ot AebennHa Ha cTeHaTa Ha
JIK = 15 mm B noHe eguH MUOKapAeH CErMeHT, KOATO
He Moxe fa Obae obsicHeHa C MOBMLIEHO MNpen- WUnv
cnegHatoBapBaHe. B 3aBMCMMOCT OT HanuumneTo Ha pe-
rmcTpupaH BbTpekamepeH rpagmeHT XKMIT ce genv Ha
o6cTpykTmBHa Kapguommonatus (XOKMIT) n HeobeTpyk-
TvBHa KMI1. MopdonornyHo nma HAKOmKo doeHoTmna Ha
XKMI. AcnmetpudHata XKMIT e Han-4eCcTuaT BapuaHT
(60-70%) ot cnyyanTe C HenpornopuuoHanHa centanHa
xvneptpocus, 3acsrawia 6asanHuTe CErMeHTU Ha npe-
OeH cenTym u npegHata cteHa. MNpubnuantenHo 10% ot
naumeHtute ¢ XKMI nmat mMe30BEeHTpUKyrnHa obCTpyk-
LMs, KOSITO Ce NpUYMHABA OT NoadyepTaHa XmunepTpodust
Ha cpegHaTta 4yacT Ha MexaykamepHata nperpajga v
cBoboaHaTa XMMNEepKOHTPaKTUITHA CTEHa Ha fsiBaTa Ka-
mepa (JIK). XvnepTtpodusaTa 3acsra cpegHUTe CErMeHTH
Ha JIK n npngasa chopmarta Ha NACbYEH YaCOBHUK, KaTo
Cb3[aBa ycrnosus 3a obpasyBaHe Ha aHeBpM3Ma B ane-
kca Ha JIK. Hannuneto Ha aHomaneH nanunapeH Myckyn
yBenuyaBa pucka OT Bb3HWKBAHE HA ME30BEHTPUKYIEH
rpagmneHt. CumeTtpuyHara, nnmn koHueHTpmnyHa XKMI1 e
BTOpPUAT NO YectoTa BapuaHT. AnvkanHata XKMI1 e Tpe-
TMAT Han-psako cpewaly ce Bug XKMI. Xapakrepusnpa
ce C xunepTpohums Ha anuKanHUTe CerMeHTU, KaTto nNpu-
AaBa xapaktepeH BuA Ha JIK — "aco nuka". Moxe ga ce
cpeLLa 1 CMeceH Tun ¢ KOMBUHaLUust OT XunepTpodms Ha
cenTtyma u anvkanHa xuneptpodus. Npn naumeHTuTe ¢
XKMIT nma noBuLLIEH PUCK OT apUTMUM Nopaam reHeTnY-
HUTE MyTauum, nspaseHata JIK xuneptpodums, MUKpPO-
BacKkynapHa mcxemusi u pmbposa. Han-HebnaronpusaT-
HOTO ycnoxHeHne Ha XKMI1 e BHesanHaTa cbpaedHa
cvbpT (BCC), npyyrHeHa OT 3roKa4yecTBEHU KaMepHU
aputmum (KT) [6]. ToBa Hanara usBbpLLBaHe Ha CTpaTu-
dukaums Ha puck ot BCC [15].

ONUCAHUE HA KINTMHUYHUS CNTYYAHU

MpencraBaAme KNAMHWMYEH cnyyanm Ha 62-roguiiHa
naumeHTKa, KoAaTo ce npeseHTupa B KnuHukarta ¢ on-
NakBaHWUS OT TEXECT B MbpavTe NMpu OU3NYECKO yCu-
nve, rnecHa ymopa, WHTEPMUTEHTHO CbpuebueHe,
3amMaliBaHe M CBETOBbPTEX MPU NUMca Ha CUHKonas-
Ha cumnTomaTtuka. lNaumeHTkaTa e ¢ AbhroroguLlHa
aHamHe3a 3a apTepuarniHa XUNepToHus cbC CybonTu-
MarieH KOHTPOs Ha CTOMHOCTUTE Ha apTepuarnHo Hans-

INTRODUCTION

Hypertrophic cardiomyopathy is an autosomal
dominant hereditary cardiovascular disease caused
by mutations in 11 or more genes encoding sarcomer-
ic proteins. These mutations result in structural ab-
normalities in myofibrils and cardiomyocytes, leading
to left ventricular hypertrophy (LVH). These mutations
are responsible for the asymmetric LVH common-
ly seen in HCM. In adults, HCM is defined by a wall
thickness of the left ventricle (LV) = 15 mm in at least
one myocardial segment, which cannot be explained
by increased preload or afterload. Depending on the
presence of an intraventricular gradient, HCM can be
classified as obstructive (HOCM) or non-obstructive
cardiomyopathy. Morphologically, several phenotypes
of HCM exist.

The asymmetric phenotype is the most common
(60-70%), characterized by disproportionate septal
hypertrophy affecting the basal segments of the an-
terior septum and anterior wall. Approximately 10% of
patients with HCM exhibit midventricular obstruction,
caused by pronounced hypertrophy of the mid-portion
of the interventricular septum and the free hypercon-
tractile wall of the LV. This hypertrophy affects the mid-
segments of the LV, giving it a “sandglass” appearance
and predisposing to the formation of an apical aneu-
rysm. The presence of an abnormal papillary muscle
increases the risk of developing a midventricular gradi-
ent. Concentric HCM is the second most frequent vari-
ant. The apical HCM phenotype is the third and least
common form, characterized by hypertrophy of the
apical segments, giving the LV a characteristic “ace of
spades” shape. Mixed types with combined septal and
apical hypertrophy may also occur.

Patients with HCM are at increased risk for arrhyth-
mias due to genetic mutations, pronounced LV hyper-
trophy, microvascular ischemia, and fibrosis. The most
severe complication of HCM is sudden cardiac death
(SCD), caused by malignant ventricular arrhythmias.
Therefore, risk stratification for SCD is of great impor-
tance.

CASE DESCRIPTION

We present the clinical case of a 62-year-old
female patient who had chest pain during physi-
cal exertion, fatigue, intermittent palpitations, diz-
ziness, and vertigo, without syncope. The patient
has a long-standing history of arterial hyperten-
sion with suboptimal blood pressure control, de-
spite outpatient therapy with Bisoprolol (2.5 mg),
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raHe Ha ooHa Ha ambynaTtopHa Tepanus ¢ Gusonponon
—2,5 mg, AMnoamnuH — 25 mg, BancapTaH/Xmapoxnop-
Tnasug — 2160/12,5 mg. OT chamunHata aHamHesa ce
yCcTaHoBsIBa obpemeHeHoCT no balunHa nuHus 3a BCC
Ha 30-rogumwHa Bb3pacT v nenst novmHana ot BCC Ha
55 roa. Cpep octaHanuTe CbpaeYHO-CbAOBUTE PUCKO-
B/ (paKkTopu ca: OUCITMNNAEMUS, XUMNEPYPUKEMUS 1
06e3nTeT ¢ MHAEeKC Ha TenecHa maca (MTM) 32 kg/m?.
Ha 12-kaHanHuna EKI™ 3anmc ce peructpmpa CUHYCOB
pUTBM NPU HOpManHa cbpgedHa Yectota — 80 yg./min.,
1 BONTaXHW KpuTepum 3a JIK xunepTpodus ¢ BTOPUYHM
penonsipu3aunoHHn HapyLueHns (dur. 1).

MauneHTkaTa e ¢ NabopaTopHW AaHHW 3a AWUCHK-
nugemus (obuy, xonectepon 6,5 mmol/l, LDL — 4,58
mmol/l, TG — 0,96 mmol/l), xunepypukemus (nukodHa
kncenuHa 480 pymol/l) n neko 3aBuLLEHN CbPAEYHMN EH-
aummn (CK — 184,0 U/L, CK-MB dpakuua — 12,8 U/I,
TponoHuH — 0,045 ng/ml).

lMpoBege ce TpaHCTOpakanHa exokapguorpadus
(ExoKI), oT koATO ce ycTaHOBWU XMnepTpoduyHa nsisa
Kamepa npu 3anaseHa cuctonHa yHkumust 6e3 3Haum-
MW KnanHu neauvn. Xvneptpodusata 3acsra npearMHo
cpegHocenTarnHUTEe CErMEHTU U CbpAEYHUS BPbX, KaTo
poctura oo 29 mm (dur. 2). Ot npunoxexHua M-mode
He ce perncTpupa CUCTONHO ABMKEHWE Ha NPEaHO MUT-
panHo nnatHo (SAM) (dwur. 4). Npu CW-gonnepa ce Bu-
3yanuaupa npaseH OOonnepoB CurHam B NMKoBa CUCTO-
na ¢ HavaneH HU3XOASL N KbCeH CUCTONEH Bb3XOAsLL
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Amlodipine (5 mg), and Valsartan/Hydrochlorothi-
azide (160/12.5 mg). Her family history reveals a
paternal predisposition to sudden cardiac death at
the age of 30 and an aunt who passed away from
SCD at 55. Among the cardiovascular risk factors
are also dyslipidemia, hyperuricemia, and obesity
with a BMI of 32 kg/m?2.

A 12-lead ECG showed sinus rhythm with a normal
heart rate of 80 beats/min, voltage criteria for left ven-
tricular hypertrophy (LVH), and secondary repolariza-
tion abnormalities (Figure 1).

Laboratory tests revealed dyslipidemia (total cho-
lesterol: 6.5 mmol/L, LDL: 4.58 mmol/L, triglycerides:
0.96 mmol/L), hyperuricemia (uric acid: 480 umol/L),
and mildly elevated cardiac enzymes (total creatine ki-
nase: 184.0 U/L, creatine kinase-MB fraction: 12.8 U/L,
high-sensitivity troponin: 0.045 ng/mL).

Transthoracic echocardiography (TTE) demon-
strated hypertrophic left ventricle (LV) with pre-
served systolic function and no significant valvular
lesions. The hypertrophy predominantly affected
the mid-septal segments and the apex, with a thick-
ness reaching up to 29 mm (Figure 2). M-Mode
echocardiography excluded systolic anterior mo-
tion (SAM) of the anterior mitral leaflet (Figure 4).
Continuous-wave Doppler identified a low Doppler
signal in peak systole with an initial descending
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®ur. 1. 12-kaHanHa EKI cbc ckopocT Ha 3a-
nuca 25 mm/s. CUHYCOB puUTbM, HOpMmarHa
cbpaevHa yectota — 80 ya./min, kputepuu 3a
rieBoKamepHa xvneptpodus u ncesaovHdap-
KTeH obpas

Fig. 1. 12-lead ECG at a recording speed of
25 mm/s. Sinus rhythm, normal heart rate
of 80 beats/min, criteria for left ventricular
hypertrophy, and pseudo-infarction pattern
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KOMMOHEHT — 06pa3bT BU3yarnHo Hanogobsiea ,HOKLT Ha
omap®, XxapakTepeH npu Me30BeHTpUKynapHa obCTpyk-
uunsa (cpur. 5). MpodunbT HA MUTPaNHNUS KPBBOTOK CbOT-
BETCTBA Ha AMacTornHa AUCHYHKLMSA C NOBULLEHN Hans-
raHus Ha NbITHEHE CbC CbOoTHOLWEHNe E/A 1,5 n Eley 22

3a MefuanHns MUTPareH aHynyc npy gunatmpaHo nsaso
npencbpane (J) ¢ nHgekcnpan obem 41 ml/mm?2,
Mob6anHMAT NMKOB NOHIMTYAUHANEH CUCTOMNEH CT-
periH (GLS) 6e oueHeH konuyectBeHo Ha 11%, kato
Cce perncTpupar MOHWKEHN WHOEKCU Ha MuoKapAaHa
aedopmaums B cpegHu CErMEHTU NpeaHo-CenTarnHo U
CUIMHO NOHWXeHW B anukanHata 3oHa [1] (cwur. 3).

ROSICA, HKMP

and late systolic ascending component resembling
the characteristic “lobster claw” pattern of midven-
tricular obstruction (Figure 5). Mitral inflow profile
indicated diastolic dysfunction with elevated filling
pressures, with an E/A ratio of 1.5 and E/e’ of 22 at
the medial mitral annulus, along with a dilated left
atrium (indexed volume: 41 mL/m?2).

Global longitudinal strain (GLS) was quantitative-
ly assessed at -11%, with reduced myocardial defor-
mation index in the mid-anterior septal segments and
severely reduced deformation in the apical region [1]
(Figure 3).

dur. 2. [IBypasmepHa exokapauorpadust — anvkaneH, ye-
TUPUKYXMHEH obpas. OT4yeTnuBa xunepTpodust Ha nssara
Kamepa, 3acsralia cpefHocenTanHu 1 anukanHum cermeH-
™

Fig. 2. Two-dimensional echocardiography — apical four-
chamber view. Significant left ventricular hypertrophy
affecting mid-septal and apical segments.
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GLS_Endo_Peak_A4C: -
GLS_Endo_Peak_A2C: -9.
GLS_Endo_Peak A3C
GLS_Endo_Peak Avg: -10.0 %

®wur. 3. [IBypasmepHa CTpeliH TpaHCTopakanHa exokapauorpadus. fopeH naHen: BuaMma e 3arybarta Ha puamonornyHusa 6asanHo-anvkaneH
CTPenH rpagueHT. [MobanHusT NKoB NOHIMTYAUHAaNeH cuctoneH ctpenH (GLS) e — 11%. [oneH naHen: bull’'s eye — pernctpupat ce noHnxe-
HW MHOEKCK Ha MUoKapAHa AedopMaums B CPeaHN CErMEHTU Ha NpefeH CenTyMm U BbpPXoBa 30Ha

Fig. 3. Two-dimensional strain TTE. Upper Panel: Loss of the physiological basal-apical strain gradient is evident. GLS is —11%. Lower Panel:
Bulls-eye plot showing reduced myocardial deformation indices in the mid-anterior septal segments and apex
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®dur. 4. Exokapanorpadums — M-Mode oT napacTtepHaneH cpes no
abrirata oc Ha HUBOTO Ha MUTpanHa knana. He ce pernctpupa SAM

Fig. 4. M-Mode echocardiography — parasternal long-axis view at
the mitral valve level. No evidence of SAM

Mo Bpeme Ha xocnuTanu3auusita ce OCbLUECTBU
KOpOHapHa aHruorpadgms n nssa BeHTpUKynorpadgms
(JIBI') ¢ MaHOMETpUS. YCTaHOBKXa CE€ MHTAKTHU KOPO-
HapHu apTepumn 6e3 mutpanHa peryprutauus (Mul),
3anaseHa cuctornHa dyHkuna O — 65% npu Hop-
manHu JIK obemu. Pernctpupa ce mMe30BEHTPUKYNeH
rpagment 100 mm Hg. MNpeasuna aHamHesaTta 3a npe-
CUHKOMNanHata cumnTomaTtuka, aaHHuTte 3a JIKX u da-
MunHa obpemeHeHocT 3a BCC ce npoBege 24-4acoBso
xontep-EKIN nscnegsaHe ¢ uen CKPUHWHI 38 PUTHM-
HO-NpoBogHN HapyweHnsi. OT Hero ce perucrTpupaxa
€OWHVYHW, PeoKn MOHOMOPMHN KaMepHM ekcTpacuc-
TOoNnM, 6€3 3HaYUMMN PUTBMHO-MPOBOLHN HAPYLLEHHUS.

Mo npueTtusi B KnuHmkaTta NnpoTokor, B CbOTBETCTBUE
C HacTosILLMTE €BPOMENCKM NPenopbkn Ha [pyKecTBOTO
No Kapavomnorus, Npu BCUYKM NaLUEHTU CbC CbMHEHMWE
3a XKMIT ce npoBexaa cbpaeyeH MarHUTeH pe3oHaHC
C KOHTpacTHO BellecTBo (AMP) 3a oueHka Ha MUoKapa-
HaTa mbposa 1 anukanHa aHespuama [14] (cwur. 6, 7,
8). MNpn MbpBOHaYanHaTa oLeHka Ha KnMHo obpasuTe ce
obekTmBM3Mpa andysHa LMpKynspHa xuneptpodusa Ha
JIK c ob6bpHaTa cenTanHa KpyvBMHA U NOYTU MbIHa CUC-
TornHa obnuTepaums Ha JIK B cpegHu v anukanHu cer-
MeHTU. XunepTtpodusaTta Ha JIK e Han-u3paseHa BbpXOBO
N ME30BEHTPUKYITHO C MakcumarnHa gebenvHa Ha otgen-
HWUTE CerMeHTU, KaKTO CrieaBa: CpeaHN cenTasiHy CerMmeH-
TV — 25 mm, 1 nateparnHa cteHa — 24 mm, npegHa cteHa
—23 mm, JornHa cTeHa — 22 mm, anukanHo centym ao 27
mm, natepanHa cteHa — 23 mm, npegHa cteHa — 21 mm,
JornHa cteHa — 21 mm. Busyanusupa ce xvnepTtpodms
Ha nanunapHUTe MyCKynu 1 Nunca Ha gpyru aHomanumu

HKMP

Card

402 cm/s
65 mmHg

Sy ., . =50
100mmy/s 70bpm

®ur. 5. CW-gonnep npu ABynsaMepHa exokapauorpadusa — anuka-
neH NeTKyxnHeH npo3opeL,. Buayanuavpa npaseH gonnepoB curHan
B NMMKOBA CUCTONA, Ha4aneH H13XoAsiLL, U KbCEH CUCTONEH Bb3XOAsLL
KOMMOHEHT Ha [JO0MNnepoB curHan — rnonyyeHusi obpas Hamnogobsisa
,HOKBT Ha omap*

Fig. 5. Continuous-wave Doppler TTE — apical five-chamber view.
Low Doppler signal in peak systole with an initial descending and late
systolic ascending component, resembling a “lobster claw”

During hospitalization, coronary angiography and
left ventriculography with manometry were performed,
revealing intact coronary arteries, no mitral regurgita-
tion, preserved systolic function (EF: 65%). A midven-
tricular gradient of 100 mmHg was observed. Given
the history of presyncope, LVH, and family history of
SCD, a 24-hour Holter-ECG was conducted to screen
for arrhythmias. The study recorded rare, isolated
monomorphic ventricular extrasystoles without signifi-
cant conduction abnormalities.

According to the clinic’s protocol and the current
European Society of Cardiology (ESC) guidelines, all
patients suspected of HCM undergo cardiac magnet-
ic resonance imaging (MRI) with contrast to assess
myocardial fibrosis and the presence of apical an-
eurysms [14] (Fig. 6, 7, 8). Initial evaluation of cine
images revealed diffuse circular LV hypertrophy with
reversed septal curvature and near-complete sys-
tolic obliteration of the LV in the middle and apical
segments. The hypertrophy was most pronounced in
the apex and midventricular regions, with maximum
thicknesses as follows: mid-septal segment: 25 mm,
lateral wall: 24 mm, anterior wall: 23 mm, posteri-
or wall: 22 mm, apical septum: 27 mm, lateral wall:
23 mm, anterior wall: 21 mm, posterior wall: 21 mm.
Hypertrophy of the papillary muscles was also ob-
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Ha MUTpariHUA KraneH anapar. PernctpypaHm ca 30Hu Ha
KbCHO rajoNIMHMEBO KOHTPACTUPaHE B XMNEePTPOUYHNS
MWOKapA C XapaKTepUCTMKa Ha HEUCXEMUYHN NMPOMEHM.
IMpomeHuTe ca ¢ xapakTepucTuka Ha chnbposa, KoATO aH-
raxupa 25% oT Muokapga n xvnepTpodms Ha 3agHaTa
CTeHa Ha gdcHata kamepa [15].

served, without anomalies in the mitral valve appa-

ratus. Late gadolinium enhancement (LGE) showed
non-ischemic fibrosis involving 25% of the myocar-
dium. Hypertrophy of the posterior wall of the right
ventricle was also noted [15].

dwur. 6. AapeHo-MarHUTeH pe3oHaHC Ha CbpLie — YETUPUKYXUHEH Cpes,
OVHaMU4eH, KnHo obpas B Amactona. AcumetpuyHa xunepTtpodus ¢
ob6bpHaT cenTaneH koHTyp «C» shape 1 aHraxupaHe Ha AsicHa kamepa
OT XunepTtpocumsa

Fig. 6. Cardiac MRI — four-chamber cine image in diastole. Asymmetric
hypertrophy with reversed “C”-shaped septal curvature, involving the
right ventricle

®ur. 7. AMP Ha cbpue — ABYKYXMHEH Cpe3 Mo KbcaTa OC Ha HUBO
MuUTpanHa knana, knHo obpas B guactona. Busyanusumpa ce xu-
nepTpochusi Ha nanunapHUTe Myckynu U nunca Ha Apyru aHoma-
NSt HA MUTPanHNUs KnaneH anapat

Fig. 7. Cardiac MRI — short-axis cine image at the mitral valve level
in diastole. Hypertrophy of the papillary muscles with no mitral
valve apparatus anomalies

®ur. 8. AMP — gBYKyXMHEH Ccpes Mo KbcaTta OC Ha H1BO ManuiapHu Myckynu, AMHaMuyeH kuHo obpas A cuctona u B gnactona. Habniogasa ce
noYTU NbSIHa 06nUTEpaLns B cuctona 1 xunepTpodus Ha nanunapHn Myckynm

Fig. 8. Cardiac MRI - short-axis cine image at the papillary muscle level in systole (A) and diastole (B). Near-complete systolic obliteration and

hypertrophy of the papillary muscles are visible
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Ha 6a3arta Ha npoBefeHNTe HEUMHBA3VBHU N UHBA-
31BHU n3cneaBaHus ce gokasa XKMI1 ¢ me3oBeHTpu-
KyneH rpagmeHT 6asupaH Ha Texka JIK xuneptpodums
B anukanHu v CcpegHW CerMeHTU Ha npefdeH CenTym
¢ “obbpHarta“ centanHa kpuea [1, 3]. EAHOBpeMEHHO
aHraxkmpaHe Ha OsiCHa Kamepa W Hanuy4neTo Ha Mu-
okapgHa ¢mbposa (gaHHu ot AMP) npu T03u heHoTUN
XKMI1 ca gonbfHUTENHW, HE3aBUCUMU NPELUKTOPKY 3a
HebraronpusiTHN CbouTHS.

PuckbT o1 BCC 6e cTpatndmumpaH 4Ype3 CbOTBETHU-
Te puckoBu kankynatopu 3a HCM-SCD (cur. 9). Hanu-
YMETO Ha KbCHO rafiofNIMHMEBO YCUMBaHE B XUNepTpoduny-
HUS1 MMOKapA C aHraxkmpaHe Hag 25% OT Hero ynecHsiea
B3EMAHETO Ha peLleHue B Mof3a Ha MMMnaHTauust Ha
ICD c uen nbpBu4Ha npocunaktuka 3a BCC [6, 10].

Mpennpue ce umnnaHTauusa Ha ICD 3a nbpBUYHA
npodunaktuka ot BCC [7] (dowr. 10).

HCM-Risk-SCD

Based on the invasive and non-invasive investi-
gations, HCM with a midventricular gradient due to
severe LV hypertrophy in the apical and mid-anterior
septal segments, accompanied by reversed septal
curvature [1,3], was confirmed. Concomitant involve-
ment of the right ventricle and the presence of myo-
cardial fibrosis (MRI findings) in this HCM phenotype
are additional independent predictors of adverse out-
comes.

The SCD risk was classified using HCM-SCD risk
calculators (Fig. 9). The presence of late gadolinium
enhancement involving more than 25% of the myocar-
dium supported the decision for ICD implantation for
primary prevention of SCD [6, 10].

The decision was made to implant an ICD for pri-
mary prevention of SCD [7] (Fig. 10).

®dur. 9. CM—Risk-SCD. PuckbT ot BCC npu CbOTBETHUAT NaLUEHT
e oueHeH Ha 4,7%, KOeTo ro knacuduumpa Kato uHTepmeanepeH

Br3pacm // Age — 62 rop.// years

MakcumaaHa gefeauHa Ha cmeHama

Maximum wall thickness —29mm

Pazmep Ha AN // Left atrial size — 48 mm

Peaucmpupan BempekamepeH epaguenm
Registered intraventricular gradient

®A3aBCC // FHof SCD —pa // yes

—100 mm Hg

Henpogeadkumenna KT // Sustained ventricular tachycardia — He // no

Cunkon // Syncope — He // no

Puck om BCC 3a 5 2oqg // 5-year risk of SCD — 4,7%

Fig. 9. CM-Risk-SCD. The patient's SCD risk was estimated at
4.7%, classifying her as intermediate risk

-

Primary prevention

Symptom limited exercise test

Unexplained syncope
L ouflow gradient
Maximum LV wall thickness
Lefe atrial diameter
MSVT
Family history of SCD
LV systolic function
Extent of myocardial scar

|

Low risk g . High risk
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®ur. 10. AnropMTbM 3a MMMAMAHTUPAHE Ha UM- Spontaneous sustined VT
nnaHTMpyem kapauosepTtep Aecdubpunatop npu CRising Syncopeion f =] 1
naLneHTV C XMnepTpoduyHa KapaMoMmonaTis i"'“’m'“ i i

Fig. 10. Algorithm for ICD implantation in patients

Life expectancy =1 year

with hypertrophic cardiomyopathy. .
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OBCBHXAAHE

XunepTtpodmyHata kapgmomumonatisa (XKM) e reHe-
TMYHO 3abonsiBaHe Ha MuoKapga C pasnpocTpaHeHue
1:500, koeTo o3Hayasa okoro 20 MIH. cny4vau rno ceeTa.
CbCTOSIHMETO Ce XapakTepuanpa ¢ HeobsiCHMMa NeBoKa-
MepHa X1MnepTpousi, 4eCTO CBbp3aHa CbC 3anaseHa 1nm
noBULLEHA CUCTOMHA (PyHKUMSA, JOKATO OTnnyuTenHara
dyHKUMOHaNHa aHoManus e guacrornHara AUCYHKLMS.
KnuHnyHoto npegcrassHe Ha HCM Bapupa B LUMPOKM
rpaHnLUM — OT aCMMMTOMHU NaUMEHTN OO TakMBa, U3MUT-
BaLL CUMMTOMM KaTo AucrHes, 605ka B rbpaute, CUHKONM
unm BHe3arnHa cbpaeyHa cmbpt (BCC). MNMocneaHoTo, ma-
Kap 1 pSaKo, € eqHO OT HaN-OMyCTOLUMTENHUTE YCIOXKHe-
HMS1, 0cOBEHO NpuW Mo-MIagn UHAMBUAM U CNIOPTUCTY [3,
4]. CnegoBatenHo cTpatugurKaumusita n ynpasneHNeTo
Ha pu1CKa ca OT OCHOBHO 3HaYeHue 3a nogobpsiBaHe Ha
pesynTatuTe Npy Te3n NaUMEHTN.

Mauynentute ¢ XKMI ca ¢ Bucok puck ot BCC,
cbpdedHa HegocTaTbyHOCT M TpomboembGonus [5].
CobpoeyHuTte obpasHu nscneaBaHus NpegocTaBAaAT Ba-
XHa uWHpopmaumus 3a cTpatudukaums Ha pucka. C
TpaHCcToOpakanHa exokapguorpadus onpegenuxve
nokanu3auusTa u cteneHTta Ha JIKX, BbTpekamepHus
rpagueHT, pasmepa n obema Ha NsiIBOTO NpeAcbpave,
cuctonHata u guactonnara JIK gyHkumna. OT nHeasme-
HOTO M3creBaHe Ce YCTaHOBMUXa MHTaKTHM KOPOHapHM
aptepun, 6€3 MuTpanHa peryprutaums, 3anaseHa cuc-
TOMNHa OYHKUMSA 1 ce MOTBbPAU HANMYMETO Ha 3HAYMM
ME30BEHTPUKYIEH FPAVNEHT.

Han-ronsamara pons Ha AMP 3a XKMI1 e xapak-
TepusnpaHeTo Ha TbKaHWUTe W MognomMaraHeTo Aa ce
OLeHN cTeneHTa Ha ubposa, ga ce maknyaT peHo-
konusa Ha XKMI1 kato 6onect Ha ®abpu 1 amunovaosa
W HanNM4YMeTo Ha anukanHa aHespuama. OnpeaensHeTo
Ha OBLIMPHOCTTA Ha 30HUTE HA KbCHO ragoOSIMHUEBO
yCurBaHe e BaxkeH NnporHoctnyeH daktop 3a BCC [15].
Pa3snpocTpaHeHneTo Ha KbCHO rafoNIMHMEBO yCUIBaHe
poctura go 80% npu XKMI1. B ronsiMo MHOIOLEHTPO-
BO, MeXAyHapoOHO MPOCMEKTMBHO MpPOyYBaHe Komu-
YeCTBEHOTO onpegernsHe Ha > 15% KbCHO ragonuHmu-
€BO yCcurBaHe OEMOHCTpMpa OBYKPATHO YBENUYEHUE
Ha cbbutmsta ot BCC [15].

Mpe3 nocnegHuTe 20 roguHK B KNMHUYHATa NpakTu-
Ka ca BKIMYEeHM JBE OCHOBHU CUCTEMU 3a CTpaTudmka-
uma Ha pucka cnopef AMepurKaHckaTa CbpaeyHa acoum-
aums (ACC/AHA) [13] n eBponenckoTo KapamMonormyHo
apyxectso (ESC) [12]. Hacokute Ha ACC/AHA [13] ce
doKycupaT BbpXy aHanmu3a Ha HEVHBa3UBHU PUCKOBWU
MapKepu 3a onpegensHe Ha nauneHTH, KOUTO Lwe nmat
HeobxogmmocT oT ICD kaTto mbpBMYHA MpodunakTnka
[13, 16]. OcHoBHUTE puckoBu akTopu crnopen ACC/
AHA[13] 3a BCC ca: BCC BeposiTHO cBbp3aHa ¢ XKMI1
npu > 1 pogHMHa OT MbpBa CTeneH Unu GrM3kn POSHNHM
< 50 rognHun, JIKX > 30 mm BbB Bcekn JIK cermeHT, no-

DiscussION

Hypertrophic cardiomyopathy (HCM) is a genet-
ic myocardial disorder with a prevalence of 1:500,
which translates to about 20 million cases world-
wide. The condition is characterized by unexplained
left ventricular hypertrophy (LVH), often associated
with preserved or increased systolic function, while
the hallmark functional abnormality is diastolic
dysfunction. The clinical presentation of HCM var-
ies widely, ranging from asymptomatic patients to
those experiencing symptoms like dyspnea, chest
pain, syncope, or sudden cardiac death (SCD). The
latter, although infrequent, is one of the most dev-
astating complications, particularly in younger indi-
viduals and athletes [3, 4]. Risk stratification and
management are therefore central to improving out-
comes in these patients.

The diagnosis of HCM was supported by a com-
bination of imaging modalities. Echocardiography re-
vealed severe asymmetric hypertrophy of the left ven-
tricle, particularly in the septal and apical regions, as
well as the midventricular obstruction, the systolic func-
tion and diastolic dysfunction of the LV. The coronary
angiography excludes significant atherosclerosis of the
epicardial coronary arteries. Cardiac MRI confirmed
these findings and provided additional insights, in-
cluding the presence of late gadolinium enhancement
(LGE), indicative of myocardial fibrosis. This feature
is a significant predictor of adverse outcomes, includ-
ing SCD, and plays a role in guiding the management
strategy [7, 8].

The greatest role of MRI in HCM is to characterize
the tissue and help assess the extent of fibrosis, to ex-
clude HCM phenocopies such as Fabry disease and
amyloidosis, and to determine the presence of apical
aneurysm. The extent of late gadolinium enhancement
is an important prognostic factor for SCD [15]. The
prevalence of late gadolinium enhancement has been
reported to be as high as 80% in HCM. In a large mul-
ticenter, international prospective study, quantification
of > 15% late gadolinium enhancement demonstrated
a twofold increase in SCD events [15].

Over the past 20 years, two major risk stratifi-
cation systems have been introduced into clinical
practice — the one of the American Heart Association
(AHA) [13] and the other of the European Heart As-
sociation (ESC) [12]. The ACC/AHA guidelines [13]
focus on the analysis of noninvasive risk markers to
identify patients who will require an ICD for primary
prevention [13, 16]. Major risk factors for SCD in-
clude: SCD likely related to HCM in more than one
first-degree relative or close relative under 50 years
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Beye oT 1 cuHKon, anvkanHa aHeBpuama, JIK cuctonHa
ancpyHkumna — ®U < 50%. Cnopen Te3n ykasaHus, ako
€ Hanuue HsIKOW OT Te3n OCHOBHW PUCKOBU (hakTopw,
mmnnaHTupaHeTo Ha ICD e nHgukaums knac lla [13].

ESC Hacokv npegnarat no KonmMyecTBeH Nnoaxop, 3a
nporHoaunpaHe Ha pucka ot BCC. Cb3gageH e oHmnavH
kankynatop ESC-HCM Risk-SCD, upe3 konto ce npo-
rHoaupa 5-roguwwHms puck 3a BCC [12, 15]. BkntoveHun
ca 7 cpakTopa: Bb3pacT, aebdenvHa Ha J1K, paamep Ha JI1,
rpagueHT Ha nsxogHusa TpakT Ha JIK (LVOT), Henpogbn-
xutenHa KT, HeoBsaCcHMM cuHKon 1 bammiHa aHamHesa
3a BCC. Cnopep T031 KankynaTtop naumeHTuTe ca cTpa-
TMULMPaHN Ha: HUCHK (< 4%), cpeneH (4-6%) n BUCOK
(> 6%) 5-roagmwen puck 3a BCC. CwrnacHo ESC Haco-
KWTE MpU nauMeHTU C HUCBK S-rogumweH puck ot BCC
ICD o6rkHOBEHO He e NoKa3aH, OKaTo MpW Te3N C BUCOK
pvck Tpsibea aa ce nmva npeasug ICD. Mpu naupeHTute C
MEeXOMHEH pUCK TpAOBa Aa ce B3eMaT nNpeaBus pUcksT U
nonaute oT umnnaHTupaHe Ha ICD [12, 16].

C HanpaBeHusa AMP ce gokasBa HanM4MeTo Ha ou-
6posa B xunepTpodmyHma munokapa. OT npoBegeHara
24-yacoa xonTep-EKI He ca HabnogaBaHn 3Ha4YMMm
PUTBMHO-NPOBOAHN HapylleHus. Ype3 BanuavpaHus
puckoB ckop HCM Risk-SCD HawunAT naumeHT e ¢ us-
yucneH 5-roguweH puck ot BCC mexay > 4% n < 6%,
T.e. MeXOUHEH pUCK, KOeTo € nokasaHue llb knac 3a
umnnaHTaums Ha ICD [7]. Tbi kaTo MHBa3NBHUTE METO-
AVKun 3a pegyumpaHe Ha JIK cenTym 1 nogknaneH rpa-
ONEHT — cenTaniHa MUEKTOMUS 1 ankoxornHa cenTtarnHa
abnauus [2], ca HeNpUNOXUMK Nopagn HenoaxoasLia
aHaToMUsA U Hanu4ymMe Ha Me30BEHTPUKYNEH rPaaueHT,
ce npegnpve uMmnnaHTupaHe Ha ICD gedubpunuvpaly
6unonspeH enekTpog 3a K n bunonspeH enektpog 3a
AnN c ornep nbpBuyHa npodunaktmka ot BCC (IIb).

Llenta Ha meankameHTo3HaTa Tepanus npu XKMIT e
penykuusi Ha obcTpyKumMsiTa 1 nogobpsiBaHe Ha CUMMTO-
maTukarta. B ocHoBaTta Ha TepanusTa ca 6eTa-peLenTop-
HWUTE aHTaroOHWUCTW, HEAMXUAPOMUPUOVHOBUTE Kanumesm
a@HTaroHUCTM KaTo anTtepHaTmBa Ha 6GeTa-bnokepute,
Av3onvpaMuma — aHTMapuTMUK OT knac la. 3ano4Haro me-
OVKaMEHTO3HO reveHne [4], KoeTo BKIoYBa yBENMYeHa
Ao3a bera-6rnokep — 6usonporon 2 x 5 mg, Topasemna 5
mg, po3dyBacTtatiH 10 mg n BancaptaH 160 mg.

Bb3MOXHOCTUTE Ha MedVMKaMeHTO3HaTa Tepanus
MpW HalWS NauMeHT He Ca HambJIHO M34YepnaHu, Tbi
kaTto ogobpeHuTe npe3 2022 r. MMO3NHOBU MHXNBUTOPYU
BCe OLLie He ca Hanu4HM Ha Obnrapckus nasap.

3AKNMIOYEHUE

XKMIT ¢ mopdponornyeH dpeHoTun obbpHaTa Kpu-
B/MHA Ha cenTyMa NpeacTaBnsiBa AMArHOCTUYHO U Te-
paneBTUYHO MpPeau3BUKaTENCTBO Mopaan acouuaum-
ATa C MEe30BEHTPUKynapHa oOcTpykuusi, dhopMmpaHe
Ha anukanHa aHeBpr“3Ma 1 MOBULLEH PUCK OT apUTMUK

of age, LVH > 30 mm in any LV segment, more than
one history of syncope, imaging of a LV apical aneu-
rysm, and LV systolic dysfunction with an EF < 50%.
According to these guidelines, if any of the major risk
factors listed above are present, ICD implantation is
a class Il an indication.

The ESC guidelines propose a quantitative ap-
proach to predicting the risk of SCD. An online ESC-
HCM Risk-SCD calculator has been developed to
predict the 5-year risk of SCD [12,15]. Seven factors
are included: age, LV thickness, LA size, LV outflow
tract gradient (LVOT), non-sustained ventricle tachy-
cardia, unexplained syncope, and family history of
SCD. According to this calculator, patients are strati-
fied into low (< 4%), intermediate (4-6%), and high (>
6%) 5-year SCD risk. According to ESC guidelines,
in patients with a low 5-year risk of SCD, ICD is al-
ways not indicated, while in those with a high risk,
ICD should be considered. In patients with interme-
diate risk, you should consider the risk and use ICD
implantation [12, 16].

MRI demonstrated the presence of fibrosis in
the hypertrophic myocardium. A 24-hour Holter ECG
showed no significant rhythm-conduction disorders.
According to the validated HCM Risk-SCD risk, our pa-
tient has an estimated 5-year risk of SCD between >
4% and < 6%, i.e. intermediate risk, which is a class
IIb indication for ICD implantation [7]. Since invasive
methods for reducing the LV septum and subvalvular
gradient — septal myectomy and alcohol septal ablation
[2] are not applicable due to inappropriate anatomy and
the presence of a mesoventricular gradient, an ICD is
implanted — a defibrillating bipolar electrode for the LV
and a bipolar lead for the right atrium with a view to
primary prevention of SCD (lIb).

The primary purpose of drug therapy for HCM
is to reduce obstruction and improvement of symp-
toms. The basis of therapy are beta-receptor antag-
onists, non-dihydropyridine calcium antagonists as
an alternative to beta-blockers and disopyramide - a
class la antiarrhythmic. The drug treatment was ini-
tiated [4], which included titration of the beta blocker
dose to maximum tolerance — Bisoprolol 2 x 5 mg
and Torasimide 5 mg, Rosuvastatin 10 mg and Val-
sartan 160 mg.

The possibilities of drug therapy in our patient are
not fully worn off as the myosin inhibitors approved
in 2022 are yet to become available on the Bulgarian
market.

CONCLUSION

Hypertrophic cardiomyopathy with a reverse
septal curve and midventricular obstruction remains
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n BCC. JleyeHneTo 1 npocneasiBaHeTo Ha Tasu rpyna
naumeHTn u3nckea MynTuancuunianHapeH noaxon [5]
C uen nogobpsiBaHe Ha Ka4yeCTBOTO Ha XUBOT U MpO-
rHosaTa. TepaneBTMYHaTa CTpaTerns € KOMMEeKCHa
N BKIHOYBA KOMOVHMpaHa MeanKaMeHTO3Ha Tepanus,
WHTEPBEHLMOHAMNHN 1 XMPYPrMYHM METOAM 3a peayk-
uMst Ha neBokamepHaTa obCTpyKUMst 1 CBOEBPEMEHHA
puckoBa cTpaTtudmrKkaumnsa 3a NnbpBrYHa NpodunakTnka
Ha BCC. lNopaan reHeTnyHaTa eTmornorus Ha 3abons-
BaAHETO € BaXHO [a Ce M3BbpLUN haMWUieH CKPUHUHT
Ha pOACTBEHUUM OT MbpBa NuHUSA. Nopaan ToBa Taku-
Ba naumeHTun TpsibBa Aa ce Haco4yBaT KbM LIEHTPOBE C
ronsiM OnuT U C Bb3MOXHOCTU 3a OCbLLECTBSBaHE Ha
HeobxoaMMmnTe MynTUOUCLMNIIMHAPHN AeNHOCTH [5].

He e deknapupaH KOHGIUKM Ha UHMepecu
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