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MpocneasiBaHeTo Ha GpPeMeHHN MauMeHTKM C KapaMommnonaTimn e Nnpean3BMKaTencTBo, KOeTo CTou
paHO MM KbCHO Npen Bcekn Kapauonor. [NpeacraBsMe MbpBusi ONMCaH Clyval Ha nauueHTKa C
pecTpeKkTMBHa kapavomuonatusa n anda-B-kpuctannHonatus (Tun guctanHa mMuonartus) ¢ Ase yc-
NeLIHO NpoTeknu 6pemMmeHHoCTW. KapamonorMyHoTo NpocneasiBaHeTo Ce U3BbPLLBA B KPATKOCPOYHU
KOHTPOSN Ha KIMMHMYHOTO CbCTOAHME, exokapanorpadum n koHTponu Ha EKI, NT-proBNP. EgHoBpe-
MeHO C ToBa TpsibBa fa ce n3BbpLUBAT exorpadCku KOHTpoNu Ha nnoaa. MNMpocneasBaHeTo U3MCKBa
MOCTOSIHHA KOMYHUKaLMs MeXay KapAvMonor U MMHEKONOT KaTo BCAKO e4HO peLleHue Kacaello Man-
kaTa unu nnoga TpsbBa Aa ce B3MMa B KOHCEHC Mexay ABaTa ekuna. Bvnpeku gobpoto npocne-
OsiBaHe, OpeMeHHOCTTa Npu TakMBa KOMMMEKCHW NauMEeHTKU OcTaBa BUCOKO puckoBa. CbpaeHaTa
HeQOoCTaTbYHOCT M HEBPOMYCKYNHaTa cMMNTOMaTvka MOXe Aa ce BroLuun no Bpeme unu cneg 6pe-
MEHHOCTTa

PEeCTPUKTUBHa KapanomMmumonaTtua, auctanHa MmmonaTtug, 6p€MeHHOCT

a-p 3opHuua LWomaHoea, NHTepagucumnnmHapHa cekums ,,CbpaevHa HegoctaTbyHOCT®, KnnHuka
Mo CbpAeyHa 1 TopakanHa xupyprusi, YHMBepcuTeTcka knuHuka MioHcTep, yn. ,Anbept-LUseriuep®
Kamnyc 1, crpaga A1, 48149 MioHcTep, Mepmanus, e-mail: zornitsa.shomanova@ukmuenster.de

The follow-up of pregnant patients with cardiomyopathies is a challenge that every cardiologist will
be facing sooner or later. We present the first case of a patient with restrictive cardiomyopathy
and Alpha-B-crystallinopathy (distal myopathy type), who was followed up during two pregnancies.
Cardiac follow-ups were carried out by short-term clinical status monitoring, echocardiography, ECG
monitoring and NT-proBNP. At the same time, foetal ultrasound scans should be performed. Follow-
up requires constant communication between the cardiologist and the gynaecologist. Any decision
concerning the mother or the foetus should be made by consensus between both teams. Despite
good follow-up, pregnancy in such complex patients remains a high risk due to heart. Heart failure
and neuromuscular symptoms can worsen during or after pregnancy.

restrictive cardiomyopathy, distal myopathy, pregnancy

Zornitsa Shomanova, MD, Interdisciplinary Heart Failure Section, Department of Cardiac and
Thoracic Surgery, University Hospital Muenster, Albert-Schweitzer-Campus 1, Building A1, 48149
Minster, Germany, e-mail: zornitsa.shomanova@ukmuenster.de

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.



[MpocnensBaHeTo Ha GpeMeHHa NauueHTKa C PeCTPUKTUBHA KapauoMuonaTtums ... 121

BbBEOQEHMUE

Kapguomuonatnmte 4ecto 3acarar naumMeHTn B
mMraga Bb3pacT. [1pean3BukaTencTeoto e npyu Mrnagute
NauneHTKW, KOUTO U3ABAT XXenaHue fa umat geua unm
3abpemeHeAT HeovakBaHo. B nutepartypata ce onvceat
KapavarnHu yCcrnoXHeHus no Bpeme Ha 6pemMeHHocTTa U
B MbpBUTE Meceuy crieq Hes npu 32-60% OT nauneHTKu-
Te [1]. MNoBuLLEH pUCK Ce onucBa Npy NauUMEHTKM B CTa-
OWR Ha cbpaeyvHa HegocTaTbyHOCT > |l o knacudumka-
umata Ha NYHA (New York Heart Association functional
classification) n dpakuma Ha msTnackeaHe Ha ngaBata
kamepa (PUIK) < 20%. NMpeaukTopn 3a BUCOKOPUCKOBA
©pemeHHocT ca PUJIK noa 30%, BEHTPUKYMHU Taxmapu-
TMUK (BKIFOYUTENHO MAUMEHTKN C UMMNIaHTUPaH Kapauo-
BepTepeH Aecubpunartop wvnm KapguanHa pPecuHXpo-
HM3Mpalwa Tepanust), NPEACbPOHO MBXOEHE C BUCOKA
CbpgeyHa 4YecToTa, TeXxka MuTpanHa peryprutaumns, aec-
HOCTpaHHa CbpaeyHa HeJoCTaTbYHOCT M XMNOTOHMS [1].

HeBpomyckynHuTe 3abonsiBaHusi 4ecTo npoTuyar
CbC 3acsraHe Ha CbpaeYHUst MycKyn 1 nocrneggaila Kkap-
avommonatus. [uctanHata MuonaTus e psigko MyCKyrHO
3abonsiBaHe, XxapakTepuanpaLlo ce ¢ guctanHa MycKyr-
Ha cnabocCT Hal-BeYe Ha kpakaTa uunm pbLeTe, HO C Te-
YeHre Ha BPeMETO Cce 0OXBaLLaT v Apyry MyCKySHU rpynm
[2]. YHacnensiBaHeTO € aBTO30MHO-AOMUHAHTHO N YECTO
3acdra CbpLETO C pa3BUTHE HA KAapAMOMMONaTUs, pecnu-
paTopHa HeAOCTaTbYHOCT U KaTapakTa.

PecTpukTBHaTta kapguommonatus € psgka dopma
Ha KapgMoMMONaThs, KOATO Ce XapakTepuaupa C Hapy-
LLIEHO MbIfIHEHE Ha NsiBaTa kamepa Ha CbpLETo nopaau
MOBMLUEHA PUIMOHOCT HA MUOKapga C HopMarHa umm
noytn HopmanHa OUIIK, nspaseHo paswmpsBaHe Ha
npeacbpamsita n HapyLUeHne Ha gmactonHarta gyHKUmst
[3]. OnarHo3aTta ce noctaesa Ype3 amunHa aHamHesa,
exokapaurpacpus u/vnn sOopeHo-MarHUTEH PEe30HaHC,
KOMTO fa OTXBbprM Apyra MpuUYnHa 3a pPecTpuKLms
(Hanp. 3abonsiBaHMsa Ha HaTpyneaHeto), EKI n nabopa-
TOPHM n3cnegBaHust. Kakto npu Bcsika kapguomuonatumst
ce npenopbyBaT AOMBbIAHUTENHO U FEHETUYHU TECTOBE.
MyTtauusita B reHa CRYAB e egHa OT MHOroTo noTeHum-
aInHu reHeTUYHN NPUYMHK, KOUTO MoraT Aa NPUYMHST pec-
TPUKTUBHA KapguomMmuonatus. Tasu MyTaumsi € onucaHa B
€OVIHMYHU CIydam 1 3aToBa HsiMa JaHHM 3a YecToTaTta Ha
pasnpoCTPaHEHNETO U OaHHM 3a pasnuka B NpoTuya-
HETO M B CPaBHEHME C PECTPUKTUBHUTE KapauommonaTum
npeamsBrkaHn ot Apyrn mytaummn. CbLUO Taka B nutepa-
TypaTa HsiMa OnMcaHu criydan Ha GpeMeHHOCT Npy nauw-
€HTKa C PEeCTPUKTMBHA KapanomMuonaTus npeanssBukaHa
ot myTaums B CRYAB reH.

Mo Bpeme Ha OpeMeHHOCTTa HacTbMBaT XEMO-
OVWHaAMUYHM NMPOMEHN KaTO yBenuyaBaHe Ha KPbBHUS
obeM, Ha cbpaeyvHns ebuT 1 Ha CbpAaedHaTa YyecToTa,
KaKTO 1 BEHO3HA KOHIeCTUsi, KOUTO MOraT fa paskpusit
Unu BrnowaTt HanuyHu kapguomuonatum [3]. MNMpu Ha-

INTRODUCTION

Cardiomyopathies often affect young patients. A
challenge can be found with young female patients
expressing a desire to have children or facing an un-
expected pregnancy. In the literature, cardiac compli-
cations during pregnancy and in the first few months
after pregnancy have been described in 32-60% of
patients [1]. An increased risk appears in patients
with NYHA stage > Il (New York Heart Association
functional class) heart failure and a left ventricular
ejection fraction (LVEF) < 20%. Predictors of high-
risk pregnancy are LVEF lower than 30%, ventricular
tachyarrhythmias (including patients with implanted
cardiac defibrillation or cardiac resynchronization
therapy), atrial fibrillation with high heart rate, severe
mitral regurgitation, right-sided heart failure and hy-
potension [1].

Neuromuscular diseases are often associated
with the involvement of the heart muscle and the
subsequent development of cardiomyopathy. Distal
myopathy is a rare muscular disease characterised
by weakness of the distal muscles, most commonly
of the legs and/or arms, but over time other mus-
cle groups may be affected as well [2]. Inheritance
is autosomal dominant. The heart is often affected
by development of cardiomyopathy; other symptoms
may be respiratory failure and cataracts.

Restrictive cardiomyopathy is a rare subtype of
cardiomyopathy characterised by impaired left ventric-
ular filling due to increased myocardial stiffness, with
normal or near-normal LVEF, marked atrial enlarge-
ment and impaired diastolic function. [3] Diagnosis is
based on family history, echocardiography and/or mag-
netic resonance imaging to exclude other causes of
restriction (e.g. storage disease), ECG and laboratory
studies. As with any cardiomyopathy, genetic testing
is also recommended. One of many possible genetic
causes of restrictive cardiomyopathy is a mutation in
the CRYAB gene. It has only been described in isolat-
ed cases. Therefore, there is no data on the incidence
or difference in outcome compared to restrictive car-
diomyopathies caused by other mutations. There are
also no reported cases of pregnancy in a patient with
restrictive cardiomyopathy caused by a mutation in the
CRYAB gene.

During pregnancy, haemodynamic changes oc-
cur, such as increase in blood volume, cardiac out-
put and heart rate, as well as venous congestion.
These changes may reveal or exacerbate existing
cardiomyopathies [3]. In the presence of restrictive
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3. lllomaHosa u Op.

NYHa PECTPUKTMBHA KapAMoMuonaTusi XeMoamHamuy-
HUTE MPOMEHW MoraT OO0 AOBedaT A0 AOMbIHUTENHO
BMOLIaBaHe Ha FIEBOKAMEPHOTO MbIIHEHE W Ha Amac-
TonHaTa (pyHKUUS, KOATO OT CBOSI CTpaHa Aa [oBefe
40 CUMMNTOMM Ha AieKOMMNEeHCMpaHa CbpaeyHaTa Hegoc-
TaTbyHOCT [3]. YBENUYEHUAT HAaTUCK BbPXY CTEHUTE Ha
npeacbpavsiTa U KaMepuTe MoXe Aa npeapasnonoxu
KbM Bb3HWKBAHETO Ha NPeACbPAHU N KaMepHU apuT-
MUM1, KOUTO AOMbIIHUTENHO Aa BNOLAT CbpaeyvHaTa He-
AO0CTaTbYHOCT. 3aCTOAT HA KPBbBHUS NOTOK M CBbP3aHO-
TO C BpemMeHHOCTTa CbCTOSIHME Ha Xunepkoarynauus
yBenMyaBea pucka oT TPoMBOeMOONMUYHM MHUMOEHTH.
Bcuukn Tean npomeHn mora ga goseart 4O HamarneH
CbpAedveH MHAEKC U HaMmaneHa nepdy3ns Ha nnaueH-
TaTa, KOeTo [a NpeauM3BMKa HapYLLEHMS B pacTexa Ha
nnoga n HebnaronpusiTHK nocneanun 3a Hero [3].

CMBbpTHOCTTa Ha Markata no Bpeme Ha GpemeH-
HocTTa Bapupa mMexay 6,99 Ha 100 000 xumBu paxaaHusi
0o 21,1 Ha 100 000 >»uBuK paxgaHusa 1 3aBUCK OT MHOTO
hakTopu, HaNpUmep OT Bb3pacTTa 1 1 OT PErMoHa, B KO-
TO *mBee. CbpaedHo-cbaoBUTE 3abonsBaHMsa ca eaHa
OT MaBHUTE MPUYNHM 3a CMBPTHOCTTA Ha MavikaTta 1 Ba-
pvpa ot 23 go 33% ot obLiarta manymHa cMbpTHOCT. OT
TX 27,9% Ce ObImKN Ha CMBPT, MPUYNHEHA OT KapaMomu-
onatuu (aunartaTvMBHa, NnocTnapTanHa n xunepTpoduyHa
kapgvomuonatusi) [4]. B nuTtepaTypata HAMa HanuvyHu
AaHHW 3a 3abonsiemMocTTa U CMbPTHOCTTa Npyu BpemMeH-
HW NauMEHTKU C PECTPUKTMBHA KapOMOMMUONAThs, MOXe
©u 3aLoTo 3a60NSBaHETO € PAAKO M C TEXKO NPOTUYaHE.
Mpy acuMNTOMHM NaUMeHTKM OpeMeHHOCTTa MOoXe fa
npemMuHe 6e3 yCrnoXXHEHUs, HO Ha CUMNTOMHW NaLUEHTKM
C PECTPUKTMBHA KapAvomMuonaTus ce npenopbysa Aa He
3abpemeHsBar [3].

ONUCAHME HA CnYYASA

Cnen nMCMEHO cbrmnacve Ha nauveHTKaTa npeacra-
BAMe cnyyas Ha 35-rogullHa nauueHTka ¢ guctanHa
MUonNaTus ¢ KapauanHo 3acsraHe. 3abonsiBaHeTo e au-
arHoCTUUMpaHo Npean okono 8 rognHu. Bbe hamunHa-
Ta aHamHe3sa 3abonsBaHeTo e Mo3HaTo MpV Mankata u
OpaTa Ha maumeHTkata — Maikata ymvpa B pesynrar Ha
MYCKyIHa AuCTpodmns 1 HanpegHana cbpgevHa Hegoc-
TaTbYHOCT, Npu OpaTa Ha NauueHTKaTa e uspaseHa Kakto
MuonaTusaTa, Taka U kapguommuonaTusTa, nopagu KosaTto
TOW € CbpAeYHO TpaHCMMaHTUpaH Ha 22-rogmilHa Bb3-
pacrt. lNopagu noavTBHaTa hamuriHa aHamHes3a U CUMM-
TOMM Ha MauMeHTKaTa (NeKo orpaHMYeHne Ha MOTOpHa-
Ta aKTMBHOCT C OUCKPETHa aTtpodus Ha Myckyrnatypara
Ha noabedpuuMTe M ABYCTPaHHa NTo3a Ha Krenadute)
ce npoBsexaa reHeTUYHO um3crnedBaHe, KOeTo [oKasBa
myTaumsi B CRYAB-reH, OTroBOpeH 3a Bb3HMKBaHETO Ha
KapguomuonaTtus oT gunatatMBeH Tun u muonatus [5].
B TO31 MOMEHT naumeHTKaTa nma feko orpaHuyeHne Ha
dpakumusiTa Ha matnacksaHe Ha cbpueto (PUNK 50%),

cardiomyopathy, haemodynamic changes may lead
to further deterioration in left ventricular filling and
diastolic function, which in turn may lead to symp-
toms of decompensated heart failure [3]. Increased
pressure on the atrial and ventricular walls may pre-
dispose to atrial and ventricular arrhythmias, further
exacerbating heart failure. Blood stasis and hyper-
coagulability during pregnancy increase the risk of
thromboembolic events. All these changes can lead
to a reduced cardiac index and reduced placental
perfusion, resulting in impaired foetal growth and ad-
verse foetal outcomes [3].

The maternal mortality rate during pregnancy
ranges from 6.99 deaths per 100,000 live births to
21.1 deaths per 100,000 live births and depends on
many factors, such as the age of the mother and
the country of residence. Death from cardiovascular
disease is a leading cause of maternal mortality. It
accounts for between 23% and 33% of all maternal
deaths. Of these, 27.9% are due to death caused
by cardiomyopathies (dilated, postpartum and hyper-
trophic cardiomyopathy) [4]. There is no data avail-
able on morbidity and mortality during pregnancy in
patients with restrictive cardiomyopathy. This may be
due to the rare and severe nature of the disease. In
asymptomatic patients, pregnancy may proceed with-
out complications. However, symptomatic patients with
restrictive cardiomyopathy are advised not to become
pregnant [3].

CASE PRESENTATION

In written informed consent of the patient, we pres-
ent the case of a 35-year-old female patient suffering
from a distal myopathy with involvement of the heart.
The disease was diagnosed about eight years ago.
The mother and brother of the patient were also suf-
fering from myopathy. The mother died of muscular
dystrophy and advanced heart failure, and the patient’s
brother had both myopathy and cardiomyopathy. Due
to severe cardiomyopathy, the brother received a heart
transplant at age 22. Based on the patient’s positive
family history and symptoms (mild motor limitation with
discrete hamstring atrophy and bilateral eyelid ptosis),
genetic testing was performed. This revealed a muta-
tion in the CRYAB gene, which is responsible for dilat-
ed cardiomyopathy and myopathy [5]. At that time, the
patient’s cardiac ejection fraction was mildly reduced
(LVEF 50%) and coronary artery disease was excluded
invasively. An inflammatory process or storage disease

was excluded as the cause of the cardiomyopathy by
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WHBA3MBHO € U3KIYeHa KopoHapHa 60MnecT Ha CbpLETO.
BB B3eTata MyokapgHa Guoncms ce U3knoyBa Bbananu-
TeneH npoLec unu 3abonsiBaHe Ha HaTPyNBaHETO KaTo re-
He3a 3a kapguomMmuonatuaTa. [Npy npoBefeHns Toraea s4-
PEHO-MarHNTEH PE30HaHC Ce YCTaHOBSBa kapavomuona-
TUSI OT PECTPEKTUBEH T, HE CE KOHCTaTUPaT KOHTPACTHM
HaTpynBaHWs B MUOKapaa, BbNpeku Ye Tpsibea fa ce oT-
fenexu, Ye Ka4eCTBOTO Ha M3CMNeaBaAHETO € OrpaHNYEHO
nopagm MHOXECTBO BEHTPUKYIapHW EKCTPaCKCTONN.

logvHa cneq guarHocTUuMpaHe Ha 3abonsiBaHeTo
nauueHTKkaTa ce npeacTaBs B HallaTa KMHMKA C HaCTb-
nuna mbpea GPEMEHHOCT B 7-a recTauuoHHa ceamumua. B
TO3X MOMEHT NaumMeHTKata € OfMrocMMMNTOMaTuyHa BbB
Il ctagnin Ha cbpaedHa HegocTatbyHOCT nNo NYHA. TMNpu
n3sbpLueHoTo EKI™ ce Buxaa npeacbpaHo TpenteHe ¢ 2:1
npegasaHe u cbpgedHa Yectora 110 ya./min (dur. 1 A n
B). IHTeH3uBUpa ce TepanusTa ¢ OeTa-6rokep u ce 3a-
MoYHa Tepanusi C HUCKOMOIEKYINEH XenapyH B Npodomnak-
TU4Ha go3sa. Mpu Tasn Tepanus naumeHTKaTa KoHBepTupa
CMOHTAHHO B CUHYCOB PUTBM.

CnegBaTt kapaWOINOTMYHN U TMHEKONOTUYHU KOH-
Tponu npes 4-8 cegmuum. lMNMaumeHTkaTa cbobLaBa 3a
HamarneHa guandecka aktmBHocT (NYHA II). ®pakun-
siTa Ha U3TnackBaHe ce 3ana3Ba npes uanara bpemeH-
HocT okorno 45%. Hueata Ha NT-proBNP ca npeacta-
BeHM B Tabn. 1.

Ta6bnuua 1. HuBa Ha NT-proBNP npe3 1-Bata 6pemeHHOCT

Kappauonornyuu nperneam NT-proBNP (pg/ml)
2 mecela npeaun 1-ea 6peMeHHoCT 1556

7 r.c. 2505

13 rc. 995

20 r.c. 1140

25r.c. 1031

30rc. 836

34 r.c. 571

2 cegmuum cnea NbpBOTO paXaaHe 532

r.C. —rectaunoHHa cegmumua

Pa3Butneto Ha ageteto npes usnara 6pemeHHOCT
€ HopMmarHo. [pu HacTbnNBaHe Ha ABe NPEeCUHKONanHu
CbCTOSIHUA, CbpLebueHe n HamansiBaHe Ha bpakums-
Ta Ha M3TnackeBaHe Ha nsiBata kamepa Ha 40%, nauu-
eHTKaTa e npueTa 3a HabnaeHne 1 pogopaspeLleHne
B IMHEKONNOrMYHa KnuHmkarta. B T03M MOMEHT naumeHT-
KaTa e KapAvMonynMOHanHoO KoMmrneHcupaHa, 6e3 Hanu-
yMe Ha OTOK Ha nogbeapuumuTe UNuU LWyMOBa Haxodka
npw ayckynraums Ha cbpue v 6an gpob. CtaTycbT 1 ce
3anasBa 1 B crnegpoavnHusa nepvog. fleteto ce paxaa
c Terno ot 2400 g ypes cekumo B 34 r.c. Cnep 6-cegmu-
YeH NPecTon B HeoHaTonormsaTa AeTeTo € U3NMcaHo ¢
HOpPMariHO TEeNecHo Terno.

Cnen paxgaHeTo dpakumusita Ha U3TrackBaHe ce
nopgobpsea o 46% v ctagns Ha CbpAevHa HegocTa-

myocardial biopsy. Magnetic resonance imaging of
the heart showed restrictive cardiomyopathy without
late enhancement of the myocardium. However, it
should be noted that the quality of the study was lim-
ited due to multiple ventricular extrasystoles during
procedure.

One year after diagnosis, the patient was present-
ed at our clinic with her first pregnancy at seventh week
of pregnancy. At that time, the patient was oligosymp-
tomatic with a heart failure stage NYHA Il. The ECG
showed atrial flutter with 2:1 transmission and a heart
rate of 110/min (Figure 1 A and B). Beta-blocker ther-
apy was intensified. A prophylactic dose of low-molec-
ular-weight heparin was started. The patient sponta-
neously converted to sinus rhythm with this therapy.

Cardiological and gynaecological follow-ups were
planned every 4-8 weeks. Patient reported reduced
physical activity (NYHA Ill). Ejection fraction main-
tained at approximately 45% throughout pregnancy.
NT-proBNP levels are shown in Table 1.

Table 1 NT-proBNP levels in the first pregnancy

Follow-ups NT-proBNP (pg/ml)
2 months before 1stpregnancy 1556

7 w.p. 2505

13 w.p. 995

20 w.p. 1140

25 w.p. 1031

30 w.p. 836

34 w.p. 571

2 weeks after first birth 532

w.p. — week of pregnancy

Throughout the pregnancy, the child’s development
was normal. With the occurrence of two presyncopal
episodes, palpitations and a decrease in left ventricular
ejection fraction to 40%, the patient was admitted to
the gynaecological clinic for observation and delivery.
The patient was cardiopulmonary compensated during
this time, with no evidence of swelling of the lower leg
or the presence of a murmur in auscultation of the
heart and lungs. This condition was maintained in the
post-partum period. At 34 week of pregnancy, the child
was born by caesarean section with a body weight of
2400 g. After a stay of 6 weeks in the neonatal unit, the
baby was discharged with a normal weight.

After delivery, ejection fraction improved to 46%
and heart failure stage improved to NYHAII. Heart failu-
re therapy with beta-blockers, sartan (because of
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A)

B)

®ur. 1. EKI Ha A) nepudepHuTe oTBexxaaHns 1 B) Ha npekopavanHute oTBexaaHus

Fig. 1. ECG of A) peripheral leads and B) precordial leads

TbYHOCT ce nogobpsiea Ha NYHA Il. BbBexaa ce u Te-
panus Ha cbpAeyHa HegocTaTbYyHOCT ¢ BeTa-brokep,
captaH (Npu HenoHocumocT kbM ACE uHXxmMbutopwm),
TMauMaeH U Kanuir-cbxpaHsasall, AnypeTuk. Hakornko
Meceua crnef paxgaHeTo ce ycTaHoBsiBa NPeacbpa-
HO MbxaeHe, npu koeto GUINK Hamanasa Ha 40%.
lMpoBexaa ce eneKkTpokapAMoBep3nO U ce BbBexaa
NOCTOsIHHA aHToKoarynaHTHa Tepanus npyu CHA2DS2-
VASc-Score oT 2 Touk/ (CbpAaedHa HeAOCTaTbYHOCT U
XeHckn nor). Hakonko meceua no-KbCHO Ce MpOBEX-
Aa 1 uctMmyc-abnaums npu peunans Ha NPeacbpaHOTO
TpenTteHe. lNocneasar owe 2 abnaumMm Ha aTpuanHm
Taxukapguun. Cnepg TaxX Npu NOCTOSHEH CUHYCOB PUTBM
HacTbnBa OTHOBO NogobpeHne Ha dpakuusaTa Ha us-
TnackBaHe Ha 45%.

HeBponornyHata cuMmnToMaTtuka Ha nauueHTkarta
3anoysBa fa ce Brnowlaea cref nbpeBata 6peMeHHOCT.
[Be roauHn crieg NbpBOTO paxdaHe ce ycTtaHoBsABaT
napesy Ha npokcMMariHata Myckynartypa, Hamn-uspa-
3eHN nNpy abaykumsi, BbTpPELHa M BbHLIHA poTauus B
pamMeHHUS NOSIC 3a FOPHUTE KpaHULK, HamaneHa myc-
KyInHa cuna v orpaHnyeHn nekcusi, eKcTeHaud, ab- un
agaykumns B TaszobegpeHnTe CTaBu, KakTo U M3paseHa
AvcTarnHa napesa Ha MycKynaTtypa Ha ctbnanorto. [Mo-
pagv ToBa KayBaHETO MO CTbMAOM e JoCTa 3aTpygHEHO.

3a KOHTpOn Ha nporpeca Ha 3abonsBaHETO B Cbp-
AEeYHMS MYCKYIT € NpoBedeH OTHOBO SAPEHO-MarHUTEH
pe3oHaHC Ha cbpue. YCTaHOBEHW Ca HEeUCXeMUYHU
HaTpynBaHWA Ha KOHTPACTHO BeLLEeCTBO OasanHo Ao
MUTBEHTPUKYNapHO B nartepanHata crteHa (dpur. 2A un
2B). ®dpakuudATa Ha n3TnacksaHe Ha nsieata kamepa ce
3ana3sa Ha 48%.

Cnep rogvHa naumeHTKaTa ce NpencTaBd 3a Kapavo-
nornyHa KOHTpona, Npu KOSITO Ce YCTaHOBSABA MOHWXKEHWE
Ha opakumsaTa Ha matnackBaHe Ha 35%. [NaumeHTkaTa
cbobLlaBa M 3a OorpaHMyeHue Ha dusndeckara akTue-
HOCT. TepanusiTa Ha CbpgevHaTa HeOOCTaTbYHOCT ce

intolerance to ACE inhibitors), thiazides and potas-
sium-sparing diuretics was initiated. A few months
after giving birth, atrial fibrillation was detected. The
left ventricular ejection fraction decreases to 40%
at that time. Electrical cardioversion was performed
and permanent anticoagulant therapy was initiated
with a CHA2DS2-VASc score of 2 points (heart fail-
ure and female gender). Due to recurring atrial flut-
ter an isthmus ablation was performed a few months
later. Two more atrial tachycardia ablations followed.
After these procedures, with presence of a constant
sinus rhythm, further improvement in the ejection
fraction to 45% was documented.

About two years after the first pregnancy, the
patient's neurological symptoms worsened with
appearance of proximal muscle paresis, most pro-
nounced in abduction, internal and external rotation
in the shoulder girdle of the upper extremities, re-
duced muscle strength and limited flexion, exten-
sion, abduction and adduction at the hip joints, and
marked distal plantar muscle paresis. Climbing stairs
was therefore very difficult for the patient.

To evaluate any additional progression of the
cardiomyopathy magnetic resonance imaging of the
heart was performed. Non-ischemic late enhance-
ment was observed basal to mitventricular in the lat-
eral wall (Figures 2A and 2B). Left ventricular ejec-
tion fraction was stable at 48%.

One year later, the patient presents for a fol-
low-up cardiac examination, during which a de-
crease of LVEF to 35% was noticed. The patient also
reported reduced physical activity. Sacubitril/valsar-
tan was introduced to the heart failure regimen. The



MpocneassaHeTo Ha BpemMeHHa NauMeHTka C PECTPUKTUBHA KapAMoMuonaTus ... 125

A)

®dur. 2. AppeHoMarH1TEH pe3oHaHC Ha CbpLie C HarnMyne Ha KbCHO KOHTpacTuMpaHe Ha NnsiBata kamepa 6asanHo 40 MUTBEHTPUKYNapHO
A) B KbCOOCeBa nNpoekums 1 B) B 4-kyxvHeH cpes

Fig. 2. Magnetic resonance imaging of the heart showing late enhancement of the left ventricle from the basal to the mitventricular region
A) in the short-axis view and B) in the 4-chember view

npomeHs Ha cakobuTpun/BancaptaH. [laumeHTkata e
NHGOPMMPaHa, Ye Nno BpeMe Ha Tasu Tepanusi He € xe-
natenHo ga 3abpemeHsiBa u Tpsbea ga cnassa CTPUKT-
Ha KOHTpauenums.

Cnep 2 mecela nauyeHTKaTa OTHOBO Ce NpeacTaBs
B KNWHWKaTa creq CUHKON Npu on3n4ecko HaToBapBaHe.
PpakumaTa Ha nsTnackesaHe e usmepeHa Ha 42%. MNpw
TpudbacuukynapeH 6rok B EKI™ n HamaneHa dpakums Ha
N3TrnacKkBaHe Ha naumeHTKaTa ce MNaHTupa pecuHXpo-
HmM3aumoHHa cuctema CRT-D (Cardiac resynchronization
therapy with defibrillator). Tepanusita 3a cbpaeyHa He-
JocrtarbyHocT ce gonbnea ¢ SGLT2-mHxmbuTtop (Sodium
Glucose-linked transporter 2).

®dur. 3. Exokapanorpadckm o6pas Ha CbpLETO B HAa4anoTo Ha BTopata 6peMeHHOCT
C JaHHM 3a PECTPUKTMBHA KapAMoMUonaTus (yBenuyeHu npeacbpamns)

Fig. 3. Echocardiographic image of the heart at the beginning of the second
pregnancy with evidence of restrictive cardiomyopathy (enlarged atriae)

patient was informed about the contraindication for
pregnancy while on this drug. She was advised to
use strict contraception.

The patient presented with exertion-associated
syncope 2 months later. The ejection fraction was
42% at this time. The ECG uncovered a trifascic-
ular block. Moreover, the ejection fraction was re-
duced. A CRT-D (cardiac resynchronisation therapy
with defibrillator) system was implanted. An SGLT2
(sodium glucose-linked transporter 2) inhibitor was
added to the heart failure therapy.
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Mpeon 16 meceua nauMeHTKaTa ce NPeAcTaBs 3a
KOHTpOSa B HalliaTa KInHKKa Npy HacTbnnmna sTopa bpe-
MEHHOCT B 9-a I.c. Ppakumsita Ha n3tnacksaHe B TO3M MO-
MeHT e 42%, cbpaedHnaTt nHgekc — 1,9 I/min/kg (dwr. 3).

Tepanusta 3a cbpAeyHa HeOoCTaTbYHOCT OCBEH
OeTta-bnokepa ce npekparsiBa, aHTMKoarynaHTHaTa Te-
panusi ce CMeHs1 C HUCKOMOJSIEKYIEH XenapuH B Tepa-
neBTUYHA A03a. HsKonko AHW cried ToBa naumeHTkaTta
cboOLlaBa 3a BroLlaBaHe Ha 3ayxa 1 OTOK Ha nopgbe-
apviumTe. Creq KOHCynTauust C rMHeKonormyHa KnmnHu-
Ka ce BbBexga Tepanusa c¢ xugpoxrnopTtuasua. MNaum-
eHTKaTa e MHJOopMUpaHa 3a BMCOKMS PUCK npu Ope-
MEHHOCTTa KaKTO 3a Hesl, Taka M 3a nnoja v 3a Toea,
Ye Mpu BnolUaBaHe Ha CbpgeyHaTa HegoCTaTbYHOCT
MOXe€ [a Ce HanoXxm npekbcBaHe Ha OpeMeHHOoCTTa No
MeOMLMHCKM NPUYMHN BbB BCEKN €aNH MOMEHT.

CnepnBaT KpaTKOCPOYHM KapAMONOrMYHU U TUHE-
KOMOrMYHM KOHTponun npes 2-3 cegmuun. dpakumsata Ha
n3TrnackeaHe criaga rno Bpeme Ha bpemeHHocTTa Ha 35-
39%, cbpaevHuAT nHaekc Bapupa mexay 1,1-1,5 I/min/kg.
Husata Ha NT-proBNP ca npeacraseHu B Tabn. 2.

Ta6bnuua. 2 Huea Ha NT-proBNP npe3 2-paTta 6pemeHHOCT

Sixteen months ago, the patient visited our outpa-
tient clinic for her routine follow-up. She was pregnant
with her second child at 9th week of pregnancy. At that
time, the ejection fraction was 42% (Figure 3) and car-
diac index was 1.9 I/min/kg.

Due to contradictions in pregnancy, the patient’s
heart failure therapy was discontinued (except be-
ta-blocker). The anticoagulant therapy was changed to
atherapeutic anticoagulation with low-molecular-weight
heparin. Afew days after check-up, the patient reported
worsening dyspnoea and lower leg swelling. After con-
sulting the gynaecologist, hydrochlorothiazide therapy
was established. The patient was informed about the
high risk of pregnancy and potential danger for herself
and the foetus, and that an abortion may be medically
necessary at any time if the heart failure worsened.

A short-term cardiological and gynaecological mon-
itoring every 2 to 3 weeks was recommended. Ejection
fraction was reduced to 35-39% during pregnancy, car-
diac index ranged between 1.1 to 1.5 I/min/kg. The lev-
els of NT-proBNP are shown in Table 2.

Table 2 NT-proBNP levels in the second pregnancy

Mopaau HamaneHusa cbpaeyeH MHAEKC Ppa3BUTUETO
Ha nroga ce cneam ¢ exorpaddckn KOHTPOM CbLLO BCe-
kn 2-3 ceamunun. MNMpes usnata GpeMeHHOCT pas3BuUTUe-
TO Ha nnoga e HopmarnHo. lNMpes 31-Ba r.c. ce cTura oo
pPaHHO CMyKBaHEe Ha OKOMOMMOAHUS MEXyp U CeKumo,
npv KOeTo OeTeTo ce paxaa ¢ noHwkeHo Terno (1300
g). MNauuneHTkaTa ocTtaBa npean paxaaHeTo U B crie-
APOAWNNHNS Nepuon, KapAMonyMOHIaHO KOMMNeHcupa-
Ha 6e3 oTouu Ha noabeapuumTe UK LIYyMOBa HaxoaKa
npv ayckynrtaums Ha cbpue u 6an gpob. Cnen gByme-
CeYyeH NPecTon B HeoHaTonoruaTa AeTeTo € U3nNnucaHo
B 40OpO 06LL0 CbCTOSAHME U C HOPMAITHO Termo.

Hsikonko OHW crnep pagaHeTo e HamnpaBeHa exo-
Kapauorpadus Ha naumeHTKarta, KosiTo nokasea dpak-
LmMs Ha natnacksaHe ot 41% n cbpaedeH nHaekc ot 1,5
I/min/kg. TepanusaTta 3a cbpgeyHa HegOCTaTbYHOCT ce
BbBe[e OTHOBO, KaTO Ha MaumeHTKaTa ce npenopbya
Aa He KbpMu geTteto. B mocnegBanute KoHTponu ce
yCTaHOBsIBa CTabureH kapguarneH crartyc.

Kapauonornyxu nperneau NT-proBNP (pg/ml) Follow-up NT-proBNP (pg/ml)
2 meceua npeau 2. 6pemeHHoCT 1306 2 months before 2nd pregnancy 1306
grc. 3199 9 w.p. 3199
11 rc. 1187 11 w.p. 1187
13 rc. 1432 13 w.p. 1432
18 r.c. 1483 18 w.p. 1483
20re. 1303 20 wp. 1303
22rc. 1435 22 wp. 1435
24 re. 1394 24 wp. 1394
;Z rC 12‘7‘; 26 w.p. 1341
2 cg,:;\amum creq BTOPOTO paxaaHe 1211 29 w.p. 1275
2 weeks after second birth 1211

Because of the reduced cardiac index, the develop-
ment of the foetus was also monitored with ultrasound
scans every 2 to 3 weeks. Foetal development was nor-
mal throughout the entire pregnancy. At the 31 week of
pregnancy, a premature rupture of the amniotic sac ap-
peared and a caesarean section was performed. The
child was born with a reduced birth weight (1300 g). The
patient remained antepartum and in the postpartum pe-
riod cardiopulmonary compensated without lower leg
swelling or murmurs in auscultation of heart and lungs.
After spending two months in the neonatal unit, the infant
was discharged in good general condition and with nor-
mal weight.

A few days after delivery, an echocardiogram of the
patient revealed an ejection fraction of 41% and a cardiac
index of 1.5 I/min/kg. Treatment for heart failure was re-
started. We advised to relinquish breast feeding. A stable
cardiac status was noted at subsequent follow-up visits.
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3a cbxaneHue cneq Bropata 6peMeHHOCT HEBPO-
MYCKYNHUTE CUMMTOMM Ha NaumMeHTKaTa ce BroLlasar.
B MomeHTa naumneHTkaTa xogm ¢ noMoLTa Ha poraTop,
He MoXe ga Hocu Bede 10-mecedHaTta cu gblieps. MNa-
LMeHTKaTa NpoabIDKM husnoTepanmnsaTta cu.

OBCBHXAAHE

[nctanHata Myonatus e TMn MycKyrnHa auctpodous,
KOATO Ce Npean3BrKBa Npu MyTauusi B MHOXECTBO FeHMU.
MyTtaumata B CRYAB-reH npegusBukBa HapylleHue B
CVHTe3a Ha npoTerHa anda-B kpuctanuH u ce npenasa
aBTO30MHO-AOMUHAHTHO. KpUCTanuHbT € NPOoTENH, KO-
TO Ce Hamupa nNpPeaVMHO B NELLMTE Ha O4uTe, CbpLETO,
ckeneTHata myckynatypa, 6bbpeunTte n 6enusa gpob.
KpuctanuHute ce genat Ha 3 ronemu doamunum — anda,
feta n rama. Anda-B kpuctanmHbT € npean BCUYKO
KaTo YanepoH Ha JeCMMHa 1 aKTVHa U € BaXKHa 4acT oT
KrneTkaTa KaTo OCUrypsiBa MHTErpuMTEeTa Ha LMTOCKeneTa.
HapylweHne B cuMHTe3a Ha npotemHa anda-B-kpucta-
NVH MoraT Aa npeau3BukaTr MmodundpunHa Muonatus,
KapgnomuonaTtus n katapakrta. Anda-B-kpuctanuHona-
TUSATa € YacT OT AMcTanHara MmonaTumsi.

B nutepatyparta ce onuceaT NnpeanMHO criyvau Ha
Tasn MyTauusa ¢ Bb3HWKBAHETO Ha AunataTuBHa Kap-
avomuonatusa [5]. MNpn HawaTta naumeHTka ce npos-
BsiBa PECTPUKTMBHA KapauommonaTtus. ToBa Moxe fa
ce 0BSCHM C MOMeKynsipHUst MexaHusbM Ha 3abons-
BaHETO, B KOMTO ce HabmnogaBaTt HaTpynBaHUSA OT He-
pastBopumu CRYAB-NpOTENH, KOUTO OT CBOS CTpaHa
npeau3BuKBaT Ae3opraHm3aumsaTa Ha JecMuHa u cap-
KOoMepa B cbpLeTo. ToBa BOAW A0 KNETbYHA AereHepa-
LiMsa U opraHHa HegocTaTbyHOCT [6]. Tesu HaTpynBaHus
Ha CRYAB npoTteunH BogsaT oT cBOsi CTpaHa Ao obpa-
3yBaHETO Ha aHTWUTEena, KOMTO pearupar ¢ amuIongHu
onuromepu. ToBa npefnonara, 4Ye nauneHTuTe c an-
dha-B-kpuctannHonaTum moraT ¢ HanpeasaHe Ha 3abo0-
NABaHETO Aa HaTpynsaT M aMunongHn Mmuocndpunu,
KOUTO fa BOOAT 4O pas3BUTUETO HA PECTPUKTMBHA UIU
xunepTpodmryHa kapamommonaTus [6].

BpemeHHOCTTa Npu NauMeHTKM ¢ Kapguomuona-
TS € CBbp3aHa C MOBULLEH PUCK KaKToO 3a manka-
Ta Taka 1 3a nnoga. Ham-yectnte komnnukaumm ca
CBbp3aHu C BMnollaBaHeTO Ha CbpAeyHaTa HeJocCTa-
TBYHOCT Unu nosieata Ha aputmuu [7]. Mpn HawaTta
nawuMeHTKa ce nosiesiBa No Bpeme Ha nbpBaTa bpe-
MEHHOCT MPEeACbPAHO TpenTeHe, KOeTO KOHBepTupa
CMOHT@HHO B CMHYCOB PUTBM Cref UHTEH3WBMpaHe
Ha Tepanusa c 6eTa-b6nokep. ApUTMUNTE NPOABLITKA-
BaT W cnen OpeMeHHOCTTa, KaTo ce npoBexaaT HA-
Kornko abnauum Ha npeacbpaHO TpenTeHe n aTpuan-
HW Taxukapauu. NMauuneHTkata pa3suBa 1 NpeacbpAa-
HO MBbXAEHe, Mopaaun KOeTo e Ha aHTMKoarynaHTHa
Tepanusa u 4o gHec.

Unfortunately, the patient's neuromuscular symp-
toms worsened after the second pregnancy. The patient
currently requires walking support by a walker. She is no
longer able to carry her 10-month-old daughter. The pa-
tient continues physiotherapy to improve and maintain
activity.

DiscussION

Distal myopathy is a type of muscular dystrophy
caused by mutations in several genes. The mutation
in the CRYAB gene causes defective synthesis of the
alpha-B protein crystallin. It is transmitted in an auto-
somal dominant pattern. Crystallin is a protein that is
mainly found in the lens of the eye, the heart, the skel-
etal muscles, the kidneys and the lungs. Crystallins are
divided into 3 main families - the alpha, the beta and
the gamma. Alpha-B-crystallin is primarily a chaperone
of desmin and actin. It is an important part of the cell,
ensuring the integrity of the cytoskeleton. Abnormal
synthesis of the alpha-B-crystallin protein can lead to
myofibrillar myopathy, cardiomyopathy and cataracts.
Alpha-B-crystallinopathy is part of the distal myopathy
group.

In the literature, cases of this mutation are mainly
described with the occurrence of a dilated cardiomy-
opathy [5]. Our patient presented with a restrictive
form of cardiomyopathy. This may be explained by
the molecular mechanism of the disease, in which
insoluble CRYAB protein accumulates, causing de-
smin and sarcomere disorganisation in the heart.
The result is cell degeneration and organ failure
[6]. These accumulation of CRYAB protein leads to
the formation of antibodies that may react with the
amyloid oligomers. This suggests that patients with
alpha-B-crystallinopathy may also accumulate amy-
loid myofibrils during disease progression, leading
to the development of restrictive or hypertrophic car-
diomyopathy [6].

Pregnancy in patients with cardiomyopathy is
associated with an increased risk for both the moth-
er and the foetus. Heart failure worsening or occur-
rence of arrhythmias are the most common com-
plications [7]. In our patient, atrial flutter occurred
during the first pregnancy and spontaneously con-
verted to sinus rhythm after intensifying beta-block-
er therapy. The arrhythmias persisted after pregnan-
cy. Several ablations were performed because of
atrial flutter and atrial tachycardia. The patient also
developed atrial fibrillation; therefore, she receives

anticoagulatory therapy to this day.
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CbpaedHaTta HegoCTaTbYHOCT MUY HallaTta nauueHT-
Ka ce BrnoLuaBa B Ha4anoTo Ha bpemMeHHoCTUTE, crieq Koe-
TO ce cTabunuavpa 1 octaea ctabunHa o paxgaHusaTa.
Kato mposiBa Ha BrowaBaHe Ha CbpAeyHata HepocTa-
TBYHOCT Ca YBENMYEHNETO Ha 3aJyxa M NOBULLEHWNETO Ha
NYHA-knaca no Bpeme Ha nbpBaTta 6peMeHHOCT 1 Mnosi-
BaTa Ha OTOK Ha nogbegpvumuTe B HA4anoTo Ha BTopata
OpemeHHOCT. NMopaan Bb3MOXEH TepaToreHeH edhekT Ha
MeavKaMeHTUTe 3a cbpaedHa HegoctaTtbyHocT (ACE-mH-
XMOUTOPW, CapTaHW, aHTMOTEH3UH-PEeLENnTOP-HENPUIN-
3NH-UHXMBUTOPW, KanMn-CbXxpaHsiBalLy AMYPETULM, 1Ba-
OpaavH, SGLT2-nHxmbutopmn) Te He ce npenopbyBaT no
Bpeme Ha GpeMeHHOCT 1 TpsibBa aa ObaaTt cnpenu npu
ycTaHoBsiBaHeTO W. berta-briokepute (NpegumHO Me-
TOMPOSON CyKUMHAT) MoraT Aa Gbaat npogbibkenu [7].
lMpy HacTbNBaHETO Ha MbpBaTa GPEMEHHOCT Npu HalaTa
naumeHTKa ce YCTaHOBU U NPeACbPAHO TPENTEHE, KOETO
HanoX1 MHTEH3MBMPAHETO Ha Tepanusi ¢ bGeTa-brokep,
npu KOSITO MaumeHTKata KOHBEepTMpa CrOHTAHHO B CU-
HYCOB pPUTBM WM OCTaHa B CMHYCOB PUTbM [0 pakaaHe-
TO Ha MbPBOTO AeTe. [Npu BTOpaTta GpemMeHHOCT nopaau
HanpegBaHeToO Ha CbpAevHaTa HELOCTAaTbYHOCT MeEXay
nmbpBaTta 1 BTopata BpeMeHHOCT, OcTaB/xMe TepanusaTa
¢ 6eTa-bnokep oT camoTo Hadvano. lNpu nosieata Ha OTo-
UM Ha noabenpvupTe 3anoyHaxme U Tepanns C XMapox-
rniopt1asug, KonTo Hu Belle npenopbyaHa OT Korerute
B rvHekonorusta. Cnea BbBEXAAHETO Ha ANypeTMYHaTa
Tepanusi, oTouMTe Ha nogbeapuuuTe cnagHaxa v 3agyxa
ce nogoopw.

3a npocneasisaHe Ha 6peMeHHa naumneHTKa ¢ Kkap-
anomuonaTtusa ce npenopbyBa npocrefsBaHe Ha Knu-
HUYHMUTE CMMMTOMM, HO U PEOOBHOTO MpOBEXAaHe Ha
exokapguorpadgua [7]. lNMopagn pecTpUKTUBHUS TuM
KapavomuonaTvs Mpu HawaTa nauMeHTka npocrnens-
BaxmMe npu BTopata BpeMeHHOCT He camO pPa3BUTMETO
Ha cucTonHaTta (PYHKUWS, HO U CbPAEYHUS MHOEKC Ha
naumeHTkaTa. B Hayanoto Ha 6pemeHHoCTTa Ton Gelue
1,9 I/min/kg, kato Bnocneacteue nagHa go 1,1 I/min/kg
1 ce 3anasm 8o Kpasi Ha bpemeHHocTTa okono 1,5 I/min/
kg. MNMopagn HamaneHns CbpAaevyeH MHAEKC Npu BCsKa
KapAuonorMyHa KOHTpora, naumeHTkata ce npeacra-
BSILLE U B TMHEKONOIrMYHa KIMHUKa 3a exorpadcka KoH-
Tpona Ha nfnofa 1 HeroBoTo KpbBOCHabasiBaHe. To oc-
TaHa Jo paxaaHeTo HopmarnHo. Ha durypa 4 e npea-
CTaBeHo npomsiHaTa Ha PU Ha nsABaTa kamepa Mo Bpe-
M€ Ha BCUYKN KapguonorMyHu KOHTPOMMW BKIKOYUTENHO
1 no BpemMe Ha bpemeHHocTuTe. Brxaa ce, 4e Bbnpeku
crabunHoctTa Ha PUJIK no Bpeme Ha GpemeHHocTUuTe,
nma TeHOEeHUMS KbM cnajaHe B TeYeHMe Ha BPEMETO.

[Opyr napameTbp 3a NpocrnegsBaHETO Ha Cbpaed-
HaTa HedoCTaTbYyHOCT MO Bpeme Ha bpemeHHocTTa e
NT-proBNP. Kato usino Husata Ha NT-proBNP no Bpe-
Me Ha OpeMeHHOCT ca 3aBuLIeHN. ToBa ce obsicHsBa C
yBeNnMYaBaHeTO Ha UHTpaBasasnHus obem, KOeTo BoAuU
A0 yBernum4yeHne Ha pasmepuTe Ha nsiBata kamepa [8].

The heart failure in our patient worsened in the
early phase of both pregnancies, then stabilised
and remained stable until delivery. The manifesta-
tions of the heart failure progression were increas-
ing dyspnoea and elevation of NYHA class during
the first pregnancy and the appearance of axillary
oedema at the beginning of the second pregnan-
cy. Because of the potential teratogenic effects of
heart failure medications (ACE inhibitors, sartans,
angiotensin receptor neprilysin inhibitors, potassi-
um-sparing diuretics, ivabradine, SGLT2 inhibitors),
they are not recommended during pregnancy. They
should be discontinued if pregnancy is confirmed.
Beta-blockers (mainly metoprolol succinate) can be
continued [7]. At the onset of the first pregnancy, our
patient suffered from atrial flutter, which necessitat-
ed the intensification of beta-blocker therapy. The
patient spontaneously converted to sinus rhythm
and remained in sinus rhythm until the birth of her
first child. In the second pregnancy, we continued
the beta-blocker therapy because of the observed
progression of heart failure between the first and
second pregnancies. At the onset of swelling in the
lower legs, we also started hydrochlorothiazide ther-
apy, which was recommended by our gynaecologi-
cal colleagues. After the introduction of diuretic ther-
apy, there was a reduction in shin swelling and an
improvement in shortness of breath.

In addition to monitoring clinical symptoms, reg-
ular echocardiography is recommended for the fol-
low-up of pregnant patients with cardiomyopathy [7].
Because of the restrictive type of cardiomyopathy
in our patient, in addition to monitoring the devel-
opment of systolic function, we also monitored the
patient‘s cardiac index during her second pregnan-
cy. At the beginning of the pregnancy it was 1.9 I/
min/kg, later decreased to 1.1 I/min/kg and remained
at about 1.5 I/min/kg until the end of the pregnancy.
Because of the decrease of cardiac index at each of
the cardiological follow-up visits, the patient was also
presented to the gynaecologists for an ultrasound
scan to monitor the foetus and its blood supply. The
parameters remained unaffected up to birth. Figure
4 shows the development of LVEF during all the car-
diac examinations, including those during the preg-
nancies. Despite the stability of LVEF during both
pregnancies, there has been a tendency of decrease
in LVEF over time.

NT-proBNP is another blood parameter that can be
used to monitor heart failure in pregnancy. In general,
the level of NT-proBNP is increased during pregnan-
cy. This can be explained by increased intravascular
volume leading to increased left ventricular size [8]. In
our patient, NT-proBNP levels were elevated in the first
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Mpv Hawarta nauueHTka u B ABeTe OpeMeHHOCTU HuBa-
Ta Ha NT-proBNP ca 3aBuLLeHnN B MbpBUTE recTalmoH-
HV ceoMuLM, creq KOeTo cnafaTt KbM Kpasi Ha OpemeH-
HocTTa. ToBa e onncaHo B nuTepartypara 1 ce 0bsicHsiBa
OCBEH C YBENNYEHNS MHTPaBa3arneH 06eM CbLLO Taka 1
C XOpMOHarnHara npoMsiHa — HYBaTa Ha eCTporeHuTe ce
NnoBuWLLIABAT MNpe3 MbpBUsi TPUMECTBP, 3a€4HO C TAX ce
MOBMWLLIABAT M HMBATa Ha aHIMOTEH3VHOreH U angocTte-
POH, KOMTO NPEaN3BMKBAT 3aapbKKaTa Ha Boga M Conu B
opraHusma. YBenuyeHusi obem npeausBMKBa pasTsaraHe
Ha MmMokapaa, KoeTo yBenuyasa HuBata Ha NT-proBNP.
Mpennonara ce, 4Ye Npe3 TpeTVs TPUMECTbP Ha BpemeH-
HOCTTa HaCTbNBAaT KOMMEHCATOPHO pPEeMOAENUpaHe Ha
Muokapaa, Mpy KOETO ce yBenuyasa KpanHO AuacTon-
HMs 06eM Ha nsiBaTa 1 AsicHaTa kamepa KaTto OTroBop Ha
NPOMEHNTE B NpegHaToOBapBaHETO. Te3n NPOMEHN MOXe
©u ca oTroBopHU 3a yBenuyeHute HuBa Ha NT-proBNP B
HayanoTo Ha OpeMeHHOCTTa 1 TeXHUA cnaj KbM Kpasi Ha
©pemeHHocTTa [9]. [pomeHuTe B HMBaTa Ha NT-proBNP
npuv Halata nauMeHTKa ca npegcraBeHn Ha dur. 5 . Ha
Hesl ICHO ce BMXKAa Nvka B HayaroTo Ha ABeTe bpemeH-
HOCTU (KapAMONOrMYHM KOHTPOMM Npe3 7 I.C. Npy MbpBaTta
OpemeHHOCT 1 npe3 9 r.c. Npu BTopata 6peMeHHOCT).

Mopagn psigkocTTa Ha 3abonsiBaHETO HsMa [OoCTa-
TbYHO NuTepaTypa onucealla MpoMsHaTa Ha HEeBpO-
fiorMyHaTa cumnToMatuka crneg bpemeHHocT npu an-
da-B-kpuctanmHonatus. B uacnenBaHus Ha OpeMeHHU
YKEHW C OpYyrn HEBPOMYCKYIHU 3abonsBaHns ce onvceat
B 12 % oT cnyyavTe BrowaBaHe Ha HEBPOMYCKyNHaTta
CMMMTOMaTUKa [0 HMBO Ha M3MOM3BaHe Ha MOMOLLHU
cpeAcTeBa 3a xogeHe kato 6acTyH unv Jopu MHBanua-
Ha Kormnyka B MOMeHTa Ha paxgaHe [10]. MNpu Hawata
naumeHTKa HEBPOMYCKyNHaTa CMMNTOMaThKa Ce BOLM
crea nbpBara 1 no Bpeme U creg BTopata 6pemMeHHOCT.
B mMomeHTa T4 x0am ¢ ponartop v nopagu HanpegHanarta
MYyCKyrHa criabocT He MOxe AbMAro Aa ObpPXW Ha pble
10 meceyHaTa cu Ooblueps. 3a chxaneHue oo cera nimnc-
Ba Kay3arHo fnie4yeHne Ha 3abonsBaHeTo M NauMeHTKaTa
ce neKyBa CUMMNTOMAaTUYHO C hmanoTepanus 1 MOMOLLHN
CpeLcTBa 3a XO4eHe.

Mpenopbkata 3a pakgaHe MpY >KEHU C HEBPOMYC-
KynHM 3abonsieaHusi 3aBUCKM OT cumnTomarukata. [lpu
ONUrOCUMMNTOMATUYHM XEHU Ce NpenopbYBa BarvHanHus
MeTOA Ha pofopaspeLleHre, NPY CUMITOMAaTUYHW XXEHN C
HamareHa MycKynHa curna ce npenopbysa Le3apoBo ce-
yenue [10]. MNpu HawaTa nauneHTka 1 ABeTe paxaaHus
Ce U3BbpLUMXa Ype3 Lie3apoBo CeYeHre, TbI KaTo 1 ABETE
paXxaaHns ce U3BbpLUMXa B CMELLEeH NopsabK.

N3soau

[MpenctaBuxme criyyam, KOMTO ONMCBa 3a MbpPBU
NbT NPOTUYAHETO Ha [BE YCnewwHn 6peMeHHOCTN npu
andga-B kpuctanuHonatusi CbMbTCTBaHa C PECTPUK-
TMBHa KapauomuonaTtna. bpeMeHHOCT npu naumeHTKu

weeks of both pregnancies and decreased towards
the end of pregnancy. This has been described in
the literature and is explained not only by increased
intravascular volume but also by hormonal chang-
es. Estrogen levels increase in the first trimester,
as do levels of angiotensinogen and aldosterone,
which cause water and salt retention in the body.
The increase in volume leads to stretching of the
heart muscle, which increases the level of NT-proB-
NP. It has been suggested that compensatory myo-
cardial remodelling occurs during the third trimester
of pregnancy. Left and right ventricular end-diastolic
volumes increase in response to changes in preload.
Increased NT-proBNP levels early in pregnancy and
their decline towards the end of pregnancy may be
due to these changes [9]. The progression of the
NT-proBNP levels in our patient is shown in Figure
5, which clearly shows the peak at the beginning of
both pregnancies (cardiac follow-ups at 7th week of
the first pregnancy and at 9th week of the second
pregnancy).

There is insufficient literature describing changes
in neurological symptomatology after pregnancy in
alpha-B-crystallinopathy due to the rarity of the dis-
ease. Studies of pregnant women with other neuro-
muscular diseases describe a worsening of neuro-
muscular symptoms in 12% of cases, to the extent
that walking aids, such as a cane or even a wheel-
chair, are required at the time of delivery [10]. Our
patient suffered from worsening of neuromuscular
symptoms after the first pregnancy and during and
after the second pregnancy. At present, she walks
with a walker and is unable to hold her 10-month-old
daughter for long due to the advanced stage of mus-
cle weakness. Unfortunately, there is no causal treat-
ment for the condition. The patient is treated symp-
tomatically with physiotherapy and walking aids.

In women with neuromuscular disease, symp-
tomatology determines the delivery recommenda-
tion. Vaginal delivery is recommended for oligo-
symptomatic women and caesarean section for
symptomatic women with reduced muscle tone [10].
In our patient, both deliveries were performed by
caesarean section since both were emergency de-
liveries.

CONCLUSION

We present a case describing for the first time two
successful pregnancies in a patient with alpha-B -crys-
tallinopathy with restrictive cardiomyopathy. Pregnan-
cy in patients with cardiomyopathy and neuromuscular
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C KapgMomuonatusi U HEBPOMYCKYIHO 3abonsBaHusa e
Bb3MOXHa, HO M3NUCKBA UHTEH3NBHO MPOCIeAsiBaHe Kak-
TO OT KapamorornyHa Taka v OT MMHEKONorMyHa CTpaHa.
MpenopbyBaT ce pedoBHM M YECTU exokapanorpadum 1
exorpacdun Ha nnoaa, kKato ocobeHo BHMMaHMe TpsibBa
na ce obbpHe Ha OOCTaTbYyHOTO KPbBOCHAbOOsIBaHe Ha
nnoga. Kbm exokapamorpadumrte ce npenopbysa 1 pe-
[oBHOTO npocnegsBaHe ¢ EKIT n onpegensHe HuBaTa
Ha NT-proBNP. lNMpocnegsiBaHeTo Ha TakaBa puCKOBa
OpemMeHHOCT n3nckea gobpa KoopanHaUms 1 NOCTOAHHA
Bpb3ka Mexay Kapamorosu M r’MHEKorosu 3a B3emaHe-
TO Ha BCSIKO €0HO peLleHne, KOETO Kacae KakTo Mavikarta
Taka v nnoga.
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Fig. 4. Graphical representation of left ventricular ejection
fraction (LVEF) throughout the follow-up, including both
pregnancies
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Fig. 5. Graphical representation of the NT-proBNP levels during
the entire follow-up period of the patient, including the two
pregnancies

disease is possible but requires intensive cardio-
logical and gynaecological follow-up. Regular and
frequent echocardiograms of the mother and foetal
ultrasound are recommended, and special attention
should be paid to the adequacy of the foetal blood
supply. In addition to echocardiography, regular fol-
low-up with ECG and measuring NT-proBNP levels
is recommended. Managing these high-risk preg-
nancies requires good coordination and constant
communication between cardiologists and gynaecol-
ogists regarding any decision that affects both the
mother and the foetus.
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