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Pestome. MuTOXoHApUanHUTe 3abonsiBaHMs ca psigka U XeTeporeHHa rpyna, npu KosTo YecTo Mma CbpaeyHo
3acsraHe. MpegnsBrkeaT ce OT AedekTn B sapeHata unm mutoxoHapuanHata JHK. MocnegHuTte Bb3-
HUKBaT de novo nnu ce yHacnegsaeaTt oT Mankata. lNpeacrassame cnydan Ha 13-roguiHO MOMUYe C
MUTOXOHAPWANHa KapanomMuonaTtusi ¢ ManurHeH xod. [ebTbT Ha 3abonsiBaHETO € C NpeTamMrnoHaaa
N PUTBMHO HapylleHne (NpeacbpaHo MbxaeHe). ObpasHuUTe M3cneaBaHns YCTaHOBSIBAT Hecneum-
(PUYHM NPOMEHMN, HECHOTBETHM HA KOHKPETEH BWUA KApAMOMMOMATUS — XMNepTpodust 1 aunatauusi
Ha nsiBaTa kamepa u xuneptpabekynapusauusi. Bb3HMKBa CbMHEHME 3@ MUTOXOHAPUWarHa Kapamo-
MuonaTusi U Nopagu YecToTo MyNTUCUCTEMHO 3acsiraHe MaumeHTkata € KOHCyNTMpaHa C HEBPOJTOT.
M3cnenBaHu ca cepyMeH naktaT B MOKOW U KpeaTuH ocdokmMHasa, KoMTo ca rnoBuLleHn. Enektpo-
MuorpadgusiTa nokassa MVoreHHa yBpeaa. Vs3BbplueHa e eHgoMuokapaHa 6uoncus. N3knioydeHn ca
aKTMBHW Bb3MNanuUTENHN NPOMEHN U e AokasaH gedmumt Ha komnnekc lll. TeHeTMyHOTO M3cnenga-
He yCTaHOBsIBa BEPOSITHO MaToreHHa MyTtauus B MutoxoHapuanHata OHK, yHacnegeHa ot maikata
(acumnTomeH HocuTen). MNopaam 6bp3aTta nporpecus Ha 3abonsiBaHETO — [ABE rOAMHM Creq HavarnoTo,
ce Hanara CbpeyHa TpaHcnnaHTaumsi. MuToxoHapuanHuTe KapamommonaTn NocTaBaT AUarHoCTUY-
HW 1 TepaneBTUYHU TPYAHOCTM Mopaan pasHoObpPa3HOTO KIMHWMYHO MPOTUYaHe M funcata Ha sICHU
KpuTepumn. YecTo nma MynTMopraHHO 3acsiraHe, Mopaau KOeTo e HeobxoauM MyNTUANCUMMITMHAPEH U
MynTUnapameTpuyeH NoaXoa.

KnrouoBu aymu: MUTOXOHOPWANHN 3abonsaBaHus, KapgunomumonaTtumn, Kapgnommonatun B oEeTCKa Bb3pacT
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Abstract. Mitochondrial diseases are rare and heterogeneous conditions frequently affecting the heart. They
are caused by mutations in nuclear or mitochondrial DNA with maternal inheritance or de novo
occurrence. We present a case of 13-year-old girl with malignant mitochondrial cardiomyopathy.
First presentation of the disease is with tamponade and atrial fibrillation. Cardiac imaging shows non-
specific changes of the left ventricle that cannot be explained by any cardiomyopathy: hypertrophy,
dilation, hypertrabeculation. These findings raised the suspicion for mitochondrial cardiomyopathy.
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The patientis examined by neurologist due to multisystem character of the disease. Electromyography
reveals myopathy. Serum lactate and creatine phosphokinase are elevated. Acute inflammation is
excluded with endomyocardial biopsy which also discovers complex Il deficiency. Genetic testing
identified likely pathogenic mutation in mitochondrial DNA with maternal inheritance. Two years
after initial presentation patient was referred for cardiac transplantation due to fast progression of
the disease. Mitochondrial cardiomyopathies have variable clinical manifestation which impedes
the diagnosis and makes impossible the creation of unified criteria. The disease often affects
various organs with high oxygen demand. Multiparametric approach and multidisciplinary team are
recommended to increase diagnostic accuracy..
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BbBEOQEHME

MutoxoHgpuanHute 3abonsaBaHus nNpeacTaBnsasar
XeTeporeHHa rpyna, npegusBukaHa OT OedeKkT B Mu-
TOXOHOpWanHata, unu HykneapHa [OHK. CbpgedHoto
3acsraHe ce xapakTepusupa C xvneptpodmyHa, auna-
TaTUBHA, HEKOMMAaKTHa KapAMOMMONaTusi YeCTo C pUTbM-
HO-MpoBOAHN HapylueHnus [1]. PasHoobpasHata KiMHWUY-
Ha KapTuHa — OT aCYMMTOMHO MPOTUYaHE [0 TEXKO MySl-
TMOpraHHo 3acdraHe, 3aTpyaHsiBa gvarHosara [2].

OnNUCAHUE HA CNYYAA

MpencrtaBsamMe criyyast Ha Momude ¢ pamunHa ob-
PEMEHEHOCT 3a apTepuarnHa XMnepToHnst U UICXEMUYHA
©ornecT Ha cbpueTo No GalwrHa NIMHUA, KOETO € XOCMK-
TanusmpaHo 3a nNpbe MbT B KNUHWKa no AeTcka kapau-
onorna Ha 13-roguilHa Bb3pacT C NPeaCbpAHO MbX-
aetxe (MM) n npetamnoHaga (Tabn. 1). MNepukapgHUaT
N3NMB € ApeHNpaH N € ¢ BUOXMMMNYHA XapaKTepUCTMKa
Ha TpaHcygaTt. CnoHTaHHO Bb3CTaHOBSIBA CUHYCOB pU-
TbM, HO EKI ocTtaBa ¢ Hucbk Bontax Ha QRS B nepu-
depHUTE OTBEXAAHUS, NNeBOKaMepHO obpeMeHsIBaHe,
HopmarnHa penonsipudauusa (cur. 1). JlabopatopHute
n3criegBaHnst nokaseat muoumTtonuaa, IgM aHTutena
cpewy rpun Tmun A n IgG cpewy Epstein Barr. Exokap-
aunorpadmaTa yctaHoBsiBa XUNepTpoduns Ha ngasara
kamepa (JIK) ¢ pasamepu Ha cenTyma 1 3agHaTa cteHa no 12-
14 mm, XnnepexoreHHOCT U CHMXeHa eXekKUuMoHHa d)paKLl,MFl
(E®). UskntoveHa e aptepuanHa xunepTtoHus. Kato Hali-Be-
posiTHa AuarHosa e nNpueT oCTbp Muonepukapaut. MauneHT-
KaTa e usnucaHa c tepanus ot 2 guypetuka, ACE nHxmbum-
TOp, HECTEPOMOHO MPOTUBOBBLIMNAJITIUTENTHO U V|30I'IpMH03I/IH.
,U,Be cegMunun no-KbCHO NOCTbINBa C peunanB Ha nepukapgHna
N3nnB U NeBOCTpaHeH nnesparneH n3nme, NOBNMUAHNU KOHCepBa-
TMBHO. HabnogaeaT ce HAKOMKO peLecyca BbB BbpXoBaTa 30Ha
KaTto npu HeKkoMnakTHa JIK KapanomMmmonaTtus. ﬂﬂpeHO-MaFHMT-
HUAT pe3oHaHc (AMP) He gokas3sa 3oHM Ha €deM B OBeTe

mitochondrial disease, mitochondrial cardiomyopathy, cardiomyopathies in adolescents
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INTRODUCTION

Mitochondrial diseases are heterogenous con-
ditions caused by genetic defects in mitochondrial
or nuclear DNA. Cardiac manifestation consists of
hypertrophic, dilated, left ventricular non-compaction
cardiomyopathy frequently accompanied by rhythm
disorders [1]. Variable clinical manifestation from no
symptoms to severe multi-organ failure impedes the
diagnosis [2].

CASE PRESENTATION

Female adolescent with family history of arte-
rial hypertension and ischemic heart disease first
presented to Pediatric Cardiology Department at
the age of 13 with tamponade and atrial fibrillation
(AF) (Table 1). Transudative pericardial effusion was
drained. Spontaneous restoration of sinus rhythm
occurred with low voltage of QRS in peripheral
leads and left ventricular (LV) strain pattern on ECG
(Figure 1). Normal laboratory tests on admission
despite elevated cardiac enzymes, Grippe A IgM
antibodies and Epstein Barr IgG antibodies. LV hy-
pertrophy with septal and posterior wall dimensions
of 12-14 mm, hyper echogenicity of the endocardi-
um and reduced ejection fraction (EF) were found
on echocardiography. Arterial hypertension was ex-
cluded. Myopericarditis was suggested as the most
probable diagnosis. Patient was discharged on dual
diuretic therapy, ACE inhibitor, non-steroid anti-in-
flammatory agent and Isoprinosine. Two weeks after
she was readmitted with pericardial and left pleural
effusions and treated with drugs. Few recesses in the
apical part of LV raised the suspicion for LV non-com-
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kamepu. JIK e aunatmpaHa n cdepnyHO pemoaenvpaHa
C xvnepTpocus Ha cenTyma go 17-18 mm vn 3agHata cre-
Ha — 8o 12 mm. Habnogasat ce 30HM Ha KbCHO yCunBa-
He B [JBETE KaMepy U MacTHU Aeno3nTy No enukapgHata
nosbpxHocT Ha JIK (dour. 2 A, B). B cneaBawwmte meceup,
cnef VHeKUMo3Ho 3abonsiBaHe, HacTbnea 6bP30 K-
HWYHO BrowaBaHe. Hanpeasa gunatauusita Ha nesute
KyxuHu n gmccpyHkumsita Ha JIK (dour. 2 C, D n dour. 3).
Pernctpupan e HoB npuctbn oT MM, npekbcHam CrnoH-
TaHHO. HabntogaeaT ce equHUYHM NPEeacbpaHU eKkcTpa-
CUCTONW, KaKTo 1 MONMMOPdHN KAMEPHM EKCTPaCUCTONN.
CrapTupaHa e Tepanus ¢ AMmogapoH. OnTuMmmanpaHa e
Tepanusita 3a CH, kaTo e BknoveH n 6eta-onokep. Bba-
HVMKBa CbMHEHMWE 33 MUTOXOHApPWAnHO 3abonsiBaHe, Mo-
paau KOeTo e KOHCyNTMpaHa ¢ HeBpornor. MacnegsaHu ca
CEepyMEH MaKTaT B CMOKOMHO CbCTOSIHME W KpeaTuH ¢hoc-
dokmHaza (nmosuweHn). Enektpommnorpacpusata gokassa
MUoreHHa yBpeaa. EHgommokapgHata buoncus yctaHo-
BsiBa gedmumnt Ha komnnekc lll. YctaHoBeHa e BeposT-
HO naToreHHa myTaums B MuToxoHgpuanHata OHK, yHa-
criefHa OT MawikaTa (acMmnTomMeH HocuTen). FeHeTuyHo-
TO M3cnenBaHe e M3BbPLLEHO KaTo YacT OT nporpama 3a
BKIIIOYBaHe B NCTATa Ha YakalumTe 3a CbpaeyHa TpaHc-

paction cardiomyopathy and the patient was referred
for cardiac magnetic resonance (CMR). No edema
was found. LV was dilated and hypertrophied with sep-
tal and free wall dimensions 17-18 and 12 mm respec-
tively. We observed areas of late enhancement in both
ventricles and fatty deposits on the epicardial surface
of the LV (Figure 2 A, B). After infectious disease, rapid
clinical worsening occurred in the following months.
LV dilatation and function deteriorated as well (Figure
2 C, D and Figure 3). There was new episode of AF
with spontaneous resolution. Rare premature atrial
and polymorphic ventricular beats were also present.
Amiodarone was initiated and heart failure therapy
was optimized adding beta-blocker. Patient was ex-
amined by neurologist because of mitochondrial dis-
ease suspicion. Creatine phosphokinase and lactate
were elevated. Electromyography revealed myopathy.
Endomyocardial biopsy found complex Il deficiency
and genetic testing — likely pathogenic mutation in
mitochondrial DNA with maternal inheritance with the

Que. 1. 12-kaHanHa enekTpokapamorpama B cuHycoB putbM // Fig. 1. 12 lead ECG in sinus rhythm
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Que. 2. AMP u3cnenBaHusi ¢ UHTEpP-
Ban neT Mecela: NbpBO U3crensaHe
(A n B) 1 KOHTpOMHO wu3crnegBaHe
(C n D). AunaTtupaHa nsBa kamepa
Cc AndysHo 3agebeneH mMuokapg v
cybenukapgeH MacTeH [enosut B
cBoboHaTa CTeHa Ha nsiBa kame-
pa cpegHo (A). VIHTEH3MBHO KbCHO
ycunBaHe Ha MnpakTuka BbB BCUYKM
CEerMeHTU Ha MuoKapaa Ha nsisa u
OsicHa Kamepu — B ObnboynHa Ha
Muokapga u cybenukapgHo B CBO-
6opnHaTta cteHa (B). Ha koHTponHoTo
n3criefiBaHe ce YCTaHOBSIBA Mpo-
rpecus Ha gunatauusita Ha nsiBata
kamepa (C) n pasnpocTpaHeHneTo 1
MHTEH3MBHOCTTA Ha KbCHOTO yCUIBa-
He (D).

Fig. 2. Cardiac MRI examinations
five months apart: first study (A and
B) and control study (C and D). Di-
lated left ventricle with diffuse thick-
ening of the myocardium and subepi-
cardial fatty deposit in the mid free
wall of the left ventricle (A). Intense late enhancement in virtually all myocardial segments of the left and right ventricles in depth, extending to
subepicardial regions along the free wall (B). On the control MRI scan, progression of left ventricular dilatation (C) and the extent and intensity
of late enhancement (D) are detected.
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Que. 3. [IBynsamepHa
exokapguorpagus.
[MapacTtepHaneH cpes
no pgenrata oc, no-
KasBaly, gunarauusi u
xuneptpodus Ha JIK n
cHmxeHa E® (A). Ye-
TUPUKYXUHEH Cpe3 ¢
namepBaHe Ha E® no
meToga Ha CumncbH
(B). TbkaHeH ponnep
TOsk Sy S Ha JIK (C). MuokapgHa
nedopmauus — Hapy-
LEH JIOHTUTYyAMHanNeH
CTPEWNH Ha BCUYKM cer-

p 0.01 mmHg

Fra. 0.15 itz 3 T | \ meHTU Ha JIK (D).

Fig. 3. 2D echocar-
diography. Paraster-
nal long axis view
showing dilated, hy-
pertrophied LV with
reduced EF (A). Four
chamber view and EF
measurement with
the Simpson method
(B). Tissue Doppler of the LV (C). Myocardial strain imaging showing global systolic function impairment with reduced longitudinal strain of
all LV segments (D).
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Ta6bnuua 1: XpoHornorusi Ha 3a6onsiBaHeTO

Mepwuog Haxogka
Anyapu 2018 JlecHa ymopa
7 mapt 2018 MepvkapaeH nanuse (Nnpetamnonaaa), NV

CK 323 U/l (ref 130), CK-MB 52.8 U/l (ref 25), Tnl 2.26 ng/ml
XupyprudeH gpeHax (TpaHcyaar)
MwuokapaHa aedopmMaums: ANCKUHE3NS Ha cenTanHuTe n 6asanHu CeMeHTV (NOHITYAVMHaNEH CTpenH -12)

30 mapt 2018

Peuvaue Ha nepukapgHvst 3nue
CK 103 U/I, CK-MB 22.4 U/, Tnl 0.76 ng/ml
KoHcepBaTtuBHO nevenne (Furosemide, Methylprednisolone)

11 anpun 2018

AMP Ha cbpue: xunepTtpodus Ha JIK, 6e3 30HM Ha egeM, OBLLUMPHM 30HU Ha KbCHO rafiloNIMHUEBO YCUIBAHE, MacTHU
[eno3nTu no enukapaHata noBbpxHocT Ha JIK

Anpun-tOxun 2018

Exxemeceunn npernegu
ExoKTI™: nporpecusHa JIK aucdyHkums ¢ HamansasaHe Ha E® go 48-49%

11 HoemBpun 2018

3anyx, rpbaHa 6orka, xocnutanuaauus

CK 158 U/l CK-MB 29.7 U/, Tnl 1.36 ng/ml, BNP 623 pg/ml

EKI npeacbpaHo MbxaeHe, CNOHTAHHO Bb3CTAaHOBEH CUHYCOB PUTBHM
Xontep EKI" npeacbpaHu n kamepHu ekctpacuctonu ¢ 2 mopdornorum (10%)
ExoKI E® 37% no CumncbH

21 nekempu
2018

KoHcyTrnaums no AoKyMeHTU B pedhepeHTEH LieHTbp 3a kapanomuonaTtum B MioHcTep, MepmaHnus: CbMHEHVe 3a MUTO-
XOoHApuanHo 3abonssaHe

Oekemspu 2018

KoHcynTauus ¢ HeBposior 1 enekTpoMuorpacusi: MMoreHHa yBpega
CK 459 U/l, CK-MB 48 U/l, lactate 2.92 mmol/l (ref 2.2)

Anyapu 2019

CemencTBoTo emurpmpa

®eBpyapu 2019

EHpomunokapaHa 6roncust: xuneptpodus, pubposa n pubpoenactosa. Hama AaHHW 3a akTUBEH Bb3nanuTerieH npo-
uec. YctaHoBeH aedumumnt Ha komnnekc Il

leHeTn4HO n3cneaBaHe (sgpeHa n mutoxoHapuanHa [HK): BeposTHO naTtoreHeH BapuaHT B MuToxoHApuanHaTa OHK,
yHacnegeH ot mavikata

Hoemspu 2019

KrnnHuyHo BrolwasaHe crep BUpycHa UHpeKLmns
PedepupaHa 3a cbpaeyHa TpaHcnnaHTaums

Man 2020

YcnelwHa cbpaeyHa TpaHcnnaHTaums B l-Iy)l(ﬁl/IHa

Table 1. Disease Timeline

Time Period

Event

January 2018

Reduced exercise capacity, fatigue

7 March 2018

Pericardial effusion (tamponade), AF

CK 323 U/l (ref 130), CK-MB 52.8 U/l (ref 25), Tnl 2.26 ng/ml

Surgical drainage (transudate)

Myocardial strain: septal and basal segments impairment (longitudinal strain -12)

30 March 2018

Pericardial effusion recurrence
CK 103 U/I, CK-MB 22.4 U/, Tnl 0.76 ng/ml
Drug treatment (Furosemide, Methylprednisolone)

11 April 2018

Cardiac CMR: LV hypertrophy, no edema, vast areas of late gadolinium enhancement, epicardial fatty deposits

April-dune 2018

Monthly examinations
Progressive LV dysfunction on echocardiography with EF 48-49%

11 November
2018

Hospital re-admission with chest pain and shortness of breath

CK 158 U/l CK-MB 29.7 U/, Tnl 1.36 ng/ml, BNP 623 pg/ml

AF on ECG with spontaneous resolution

Holter ECG - Premature atrial, premature ventricular beats- polymorphic (10%)
Echocardiography — LV EF 37%

21 December
2018

Consultation of tests and imaging results at Cardiomyopathy reference center in Muenster, Germany: Probable
mitochondrial disease

December 2018 | Neurologic examination, electromyography: myopathy
CK 459 U/l, CK-MB 48 U/I, lactate 2.92 mmol/l (ref 2.2)

January 2019 The family leaves country

February 2019 Endomyocardial biopsy: hypertrophy, fibrosis u fibroelastosis. No active inflammation. Complex Il deficiency.
Genetic testing (nuclear and mitochondrial DNA): likely pathogenic mutation in mitochondrial DNA with maternal
inheritance (mother is asymptomatic carrier)

November 2019 | Clinical worsening after viral infection

Send to Cardiac transplantation center

May 2020

Successful cardiac transplantation abroad
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nraHTauysl, nopaav KoeTo He e NpedoCTaBeH pesynTar
3a TouHus AedbekT. Mopaan NporpecrBHOTO BrioLLABaHE,
[Be rof1HM crieqd HayaroTo Ha 3aGonaBaHeTo, Npuy Nnaum-
eHTKaTa e U3BbpLLEHa ycrellHa CbpagyHa TpaHcnaHTa-
uMsi B Yy>kbMHa, KbAETO NPoAbIDKaBa NpocriedsBaHeTo.
Mpw aeBolikaTa nepcrcTUpa Neko orpaHnYeH usnyeckn
KanauuTeT, BepOSATHO AbIDKallLl Ce Ha MMOMNaTUs, HO He ca
npenopbYaHy cneumpuiHN TepanesTUIYHN MEPKM.

OBCBHXAAHE

MuTOXOHOPUaNHWTE KapaMoMuonaTun ca pegkm —
38% npu Bb3pacTHM 1 A0 21% OT geuata C MUTOXOHA-
pvanHu 3abonsianus [3, 4]. KNMHWYHOTO npoTudaHe e
XETEPOreHHO, KOETO MPaBu HEBL3MOXHO 13paboTBaHETO
Ha ANarHOCTUYHM Kputepun. [eboTbT 1 KNMHUYHUTE BIIO-
LIaBaHWUs ca CBbP3aHN C METAOONUTHN KPU3K, Npean3Bu-
KaHu OT cTpec, hebpunmTeT, MHPEKUMO3HO 3abonsBaHe
unu onepauusi. HecneunduyHnte NpoMeHn B M1okapaa,
HECBLOTBETHM Ha KOHKPETHA KapAMoMmonaTus, U MynTu-
OpraHHOTO 3acsiraHe ca HacodBalun. Yecto ce Hanara
fuoncus, KoSTO € TPYOHOOCHLLECTBMMA M PUCKOBA WH-
TepBeHUMs B AeTCKa Bb3pacT. [eHETNYHO n3creaBaHe Ha
npobaHaa 1 poaCTBEHULMTE OT MbPBU PEL ChLLUO MOXE
Oa 6bae AMarHOCTMYHO, HO CTaHdapTHUTE NaHenu 3a
KapavoMuonaTtMn npy Bb3pacTHU He BKIKYBaT MUTO-
xoHgpuanHata OHK. B KOHKpeTHUS criydan nHtepecHa e
nuncara Ha cuMnTomMaTuka nNpy Mamkarta, KosSTo MOXe Aa
ce 0bsICHM C xeTeponnasmus Nnog npara Ha KnmH1U4YHa 13-
sBa, yHacrnegeHa kato xomonnasmus. HoBo npoy4ysaHe,
N3Non3BaLlo AaHHW OT LSNIOCTHO F’EeHOMHO CEeKBEHMpaHe
Npy HecenekTMpaHu KIMHWYHO Monynauum nokasea, ye
xeTeponnasMusTa, Boau Ao BapnabunHa neHeTpaHTHOCT
N eKCMPeCMBHOCT Ha MUTOXOHAPWUAITHWUTE reHn 1 e Bepo-
SITHa NPWYMHA 32 aCUMMTOMHO HOCUTENCTBO Ha NaToreH-
HW MyTaumm [5].

n3soau

[MpeacTtaBeHUAT KNUHUYEH criydan e paabK M Ao
TOYHaTa AmMarHosa ce AOCTUrHa roauHa crnef HayanoTto
Ha cumnTomaTukata. Heobxogum ©e mynTunapame-
TPUYEH N MYNTUAMCLMNINHAPEH MOOXO4 B CbOTBET-
CTBME C NocrnegHuTe npenopbkn Ha EBponenickoTo
KapAmMonornyHo Apy»ecTtBo [6].

He e deknapupaH KOHIUKM Ha uHmepecu
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mother being asymptomatic carrier. Genetic testing
was performed as part of transplantation program and
the exact result is not available. Due to progressive
clinical worsening patient underwent successful cardi-
ac transplantation 2 years after the initial presentation.
Patient’s physical capacity remained mildly reduced
during follow up which was probably due to myopathy
but no further treatment was required.

DiscussION

Mitochondrial cardiomyopathies are rare oc-
curring in 38% of adults and up to 21% of children
with mitochondrial disease [3, 4]. Due to their clin-
ical heterogeneity it is impossible to make unified
diagnostic criteria. First manifestation and clinical
deteriorations are often linked to metabolic crisis fol-
lowing stress, febrile and infectious illness, surgery.
Non-specific changes not associated with single
cardiomyopathy and multi-organ involvement can be
helpful. Endomyocardial biopsy is often needed for
diagnostic confirmation which is a complicated and
high risk intervention in pediatric population. Genet-
ic testing of the proband and first degree relatives
can also be of guidance minding the fact that most
adult gene panels do not include mitochondrial DNA.
In our case the lack of symptoms in the mother is in-
teresting and could be explained with heteroplasmy
bellow the critical value for phenotypic manifestation
inherited as homoplasmy. Recent study using data
from whole genome sequencing in clinically unse-
lected populations shows that heteroplasmy leads to
variable penetrance and expressivity of mitochondri-
al gene defects so that the latter could be accidental
findings [5].

CONCLUSION

We present a rare and difficult case which took a
year to be diagnosed correctly. Multi-parametric ap-
proach and multi-disciplinary team are recommend-
ed to increase diagnostic accuracy as stated by Eu-
ropean Cardiac Association [6].
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