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Pestome. dopmupaHeTo Ha NceBfoaHeBpU3Ma Ha nsiBaTta kamepa e psako CpeLyaHo, HO CEepUO3HO YCIOXHEHWE, Haln-4ecTo
BCMEACTBIE Ha M1OKapAEH MHGApKT, CBbP3aHO C BIMCOKa CMBPTHOCT NOpaaN 3HauMTENeH puck ot pyntypa. MpeacTa-
BAME KIMHUYEH CMyYait Ha nauneHT ¢ ronsMa, 6asanHo pasnonoxeHa nceBAoaHeBpU3Ma Ha natepanHaTa cTeHa Ha
nsBaTa kamepa. [ceBgoaHeBpu3maTa e OTKpUTa Npu NpoBefeHa peHTreHorpadvs Ha rpbaHa knetka cned npebone-
pysaHe Ha COVID-19 BupycHa nHeekuus. [iuarHosata e noTBbpAeHa eX0- 1 aHruorpadyCki Ypes BEHTpUKynorpadmvs
11 e NpOBefieHa eHJ0aHeBPU3MO-nad-nnacTuka Ha nsasata kamepa no metoga Ha Dor. [pu npeacTaBeHns oT Hac naum-
€HT NUncBaT TMNYHU cumnTomu u EKI npomenn, xapakTepHu 3a aHeBpu3ma Uin nceBAoaHeBprU3Ma, KakTo U MCTOpUS
3a NPEXVBSH B MUHANOTO MUOKapPAEH MHAPKT, CbpAEYHa XMpyprirs, TpaBMa Unmn eHOoKapauT.

Knroyoeu dymu: fceBaoaHeBpUaMa Ha NisiBa Kamepa, aHeBpUaMa Ha fisiBa kamepa, BeHTpuKyorpadust
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3a KopecnoHdeHyus: puHa“, 6yn. Xpucto CmupHeHckn Ne1, 9010 BapHa, Ten. +359894577959, e-mail: rozengrigorov96@abv.bg

Abstract. Left ventricle pseudoaneurysm is a rare but serious complication, most often secondary to myocardial infarction.
It is associated with high mortality due to a significant risk of rupture. We present a case of a patient with a
large basal pseudoaneurysm of the lateral wall of the left ventricle. The pseudoaneurysm is discovered from a
chest radiography performed after a COVID-19 infection. The diagnosis is confirmed by echocardiography and
ventriculography. The patient underwent surgical treatment by endoventricular patch plasty — Dor procedure. The
patient in our case lacked the typical symptoms and ECG features, furthermore he had no history of myocardial
infarction, cardiac surgery, trauma or endocarditis.
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BbBEOQEHMUE INTRODUCTION

dopmmpaHeTO Ha nceBgoaHEBpM3Ma Ha nsiBata Left ventriclular pseudoaneurysm is a rare but
kamepa (J1K) e psagko cpeLyaHo, HO CEPUO3HO YCINOXHE- serious complication, most often secondary to myo-
HWe, Han-4eCTo BCNeacTBME Ha MUOKapAeH MHAapPKT, cardial infarction, cardiovascular interventions, trau-
HO W Cnepd HAKOW KapOWOXMPYPrUYHU WHTEPBEHLNM, matic injury or an infection. A pseudoaneurysm is a

TpaBMaTUYHO YBpEeXOaHe Unm MHAEKUMO3EH npoLec rupture of the free wall of the LV, which is contained
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[1]. NceBooaHeBpuamMaTa e pa3kbCBaHe Ha CBOGOAHa-
Ta cTteHa Ha J1K, KoeTo ce orpaHuyaBa OT cpacTBaHe Ha
nepukapga Bbpxy creHarta Ha JIK n pmbposHa TbkaH.

CumntomuTe ca Hecneundu4HU — NPosiIBM Ha Cbp-
AevHa HedoCTaTbyHOCT, rpbAHa Bonka u TexecT unm
aputMum, BogeLum o 3abaBsHe B NOCTaBAHETO Ha Avar-
Ho3saTa [2].

MceBOooaHeBpM3MMTE Ca CBbP3aHW C BUCOKA CMbPT-
HOCT nopaaw 3HaduTeneH p1ck ot pyntypa. [Npu guarHoc-
TULMPaHETO MM Cce npenopbyBa HezabaBHa KOpOHapo-
rpacousi 1 BEHTpUKynorpagus 1 HEOTNIOXKHO ONepaTUBHO
nedeHue. B ctatuaTa npeacraBame KIMHUYEH Cryvan Ha
naumeHT c ronsiva 6asanHo pasnonoxeHa NnceBaoaHeB-
pu3ma Ha natepanHata creHa Ha JIK, kaTo noco4YeHoTo
PasroroXeHne e U3KIMOYMTENHO PSOKO CPeLLaHo B ninute-
patypara.

MaTtonornsita € oTKpWTa CNy4anHO NP NPOBEX-
AaHe Ha peHTreHorpadusa Ha rpbgHa KrneTka crneq
COVID-19 uHekums.

KnWHWUYEH cnyyaAn

MpeactaBame 58-rognieH MbX ¢ n3BecTHa ot 15
FOAVHW XMNEepTOHMYHa OO0necT, ¢ MakCMMarHu CTOW-
HOCTW Ha apTepuarnHoTo HansraHe go 160/90 mm Hg n
3axapeH anabet Tnn 2 Ha guetonedeHve. bes uctopus
3a UCXeMMYHa BoNecT Ha CbPLETO — OTPUYA NPEXMBSIH
MUOKapaeH WHGAPKT B MUHANOTO, KakTO U TUMMYHA
aHrMHO3Ha cUMMTOMATKKa, He e MpocrneasiBaH OT Kap-
AVOIIOorN, HAMa NpoBeXAaHu NpeauLLiHu exoKapauorpa-
dun, KakTo 1 06pasHM n3cneaBaHusa 3a n3obpassBaHe
Ha KOpoHapHWUTe apTepun. B goma e Ha mMeauMkameH-
TO3HO fneyeHue ¢ Geta-brnokep, Kanuumes aHTarOHWUCT,
aHrnoTeH3uH |l peuenTtopeH Grnokep, cTaTuH U Tpume-
TasuavH. MNMauneHTbT NOCTbMNBA B KNIMHMKATa nopaau
3agyx M fecHa ymopsieMocT crieq npebonegysaHe oT
COVID-19 BupycHa wuHdpekuna npeam 1 meceu. Mo
TO3W MOBOA cref npoBedeHa ambynaTopHa peHTreHo-
rpacust Ha rpbAaHa KrneTka, BMsIBO NapakapguarnHo ce
yCTaHOBSIBA OKpbIfieHa hopmaums C peskn 1 rmagku
ovepTaHus ¢ pasMmep NpubnuanTenHo 5 cm, nHTepnpe-
TMpaHa KaTo Kucta Ha benvsa opob vnv nepukapgHa
kncta — c¢our. 1. OT npoBeaeHa KOMMNIOTbPHA TOMOrpa-
dums (KT) Ha rpbOeH KO C KOHTPACT Ha HMBOTO Ha
natepanHata cteHa Ha JIK ce oTkpuBa dopmauusa ¢
pasmep 57/44/43 mm, cycnekTHa 3a nepukapgHa Kuc-
Ta — dur. 2. OT enektpokapguorpacpuata (EKIN) npwm
NoCTbMNBaAHETO — CUHYCOB puTbM, 0e3 penonspusa-
LIMOHHN HapyLueHust n odhopmeHn Q-3boum — dour. 3. Pe-
3ynTaTuTe OT NabopaTopHUTE U3creaBaHUst Ha NaumeHTa
npw NOCTLMNBAHETO ca NpeacTaBeHun B Tabn. 1. OT npose-
AeHaTa TpaHcTopakanHa exokapauorpadus (TTE) ce

by adhesion of the pericardium to the LV wall and
fibrous tissue.

Symptoms are non-specific — manifestations of heart
failure, chest pain and tightness and arrhythmias, leading
to a delay in diagnosis [2].

Pseudoaneurysms are associated with high mor-
tality due to a significant risk of rupture. Upon diagno-
sis, coronary angiography and ventriculography, as
well as urgent surgical treatment are recommended.
In this article, we present a clinical case of a patient
with a large basal pseudoaneurysm of the lateral wall
of the LV, the indicated location being extremely rare
in published literature.

The pathology was discovered accidentally during
a chest X-ray after a COVID-19 infection.

CASE PRESENTATION

We present a clinical case of a 58-year-old man
with known hypertension known for 15 years, with
maximum values of systolic and diastolic blood pres-
sure up to 160/90 mmHg and type 2 diabetes mel-
litus on diet therapy. The patient denied any history
of symptoms, associated with ischemic heart dis-
ease, including a myocardial infarction in the past,
he has not been treated by a cardiologist, no previ-
ous echocardiography and coronary artery imaging
studies have been performed. His therapy at admis-
sion was a beta-blocker, calcium channel blocker,
angiotensin Il receptor blocker, statin and trimetazi-
dine. The patient was admitted to the hospital with
symptoms of shortness of breath and fatigue one
month after having a COVID- 19 viral infection. He
was referred for hospitalization, after an outpatient
chest x-ray revealed a rounded formation with sharp
and smooth outlines of approximately 5 cm in size
in the left lung field, paracardially, interpreted as a
lung cyst or a pericardial cyst - Fig. 1. From a chest
computed tomography (CT) with contrast media at
the level of the lateral wall of the LV, a formation
with a size of 57/44/43 mm, was detected and was
described as a pericardial cyst - Fig. 2. The elec-
trocardiography (ECG) on admission showed sinus
rhythm, normal QRS axis with no repolarization ab-
normalities and no pathologic Q waves — Fig. 3. The
results of the patient's laboratory tests on admission
are presented in Table 1. A transthoracic echocardi-
ography (TTE) was performed and demonstrated an
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yCTaHOBSIBAT yBENIMYEHN TereanacToneH pasmep u
ob6em Ha JIK — 62 mm n 210 ml, pecnekTnBHo. Opak-
LMS Ha n3TnackeaHe no mertoga Ha Simpson — 40%,
XMnepTpoduma Ha MmexgykamepHarta nperpaga — 16
mm, 1 3agHaTa cTeHa Ha nsieaTa kamepa — 16 mm,
OVCKMHETMYHa naTtepanHa cTeHa u ronsama gopma-
umsa, pasnonoxeHa 6asanHo-gonHonareparnHo, Ta-
nuumpaHa oT CTPYKTypa, CXO4Ha C MuUOKapgHata —
BEpPOATHO Tpombo3a — dur. 4. NHTakTeH MuTpaneH
knaneH anapat 6e3 XemMoAWHaMW4YHO 3HAYMMW YB-
pexpaHus no apyrurte knanu. TpaHce3odareanHara
exokapanorpadumsa (TEE) nokassa ronsma okpbrie-
Ha ¢opmaums, CBbp3aHa C LIMPOKA KOMYHMKauuMs
kbMm JIK, pasnonoxeHa mexay nanunapHus Myckyn
W rpaHuuarta nsea kamepa-nsso npegcwvpave. On-
ncaHarta CTpyKTypa KaTo pa3Mepwu uarnexga rno-ro-
nama ot JIK n e TannuupaHa nNnbTHO C NPUCTEHHA
Tpombo3a. [NpoBedeHn ca naBa BeHTUKynorpadus un
KopoHapHa aHrmnorpagus. OT BeHTpuKynorpadpuaTta
B cTaHgapTHa 30° gsicHa npegHa koca (RAO) npo-
eKumMsa He ce BM3yanuampa nartorornyHa opmaums.
HanpaeeHata 30° naBa npeaHa koca (LAO) npoek-
uMa gemMoHcTpupa 6asanHo pasnoriokeHa KyxuHa,
KOMYHUKMpalla LWMPOKO C natepanHaTa cTeHa Ha
JIK — qour. 5 n 6. OT KopoHaporpadumaTa — CTBONbT
Ha nsiBaTa KopoHapHa aptepus (LM) e 6e3 cTeHo3u;
nbpBu gnaroHaneH knoH (RD-I) Ha naBata npegHa
pecueHaeHTHa apTtepus (LAD) cbC curHudumkaHT-
Ha CTeHO03a; XpPOHMYHA TOTanHa OKMy3us Ha nsiBa
HeJOMWHaHTHa uupkymdrnekcHa apTtepusa (LCx);
asicHa kopoHapHa aptepus (RCA) — oOMUHaHTHa,
C HepaBHOCTU, 6e3 3HaYMMN CTEHO3M — ur. 7 n 8.
MauneHTbT e obcbaeH oT Heart Team, kaTo cnep
npoeexaaHe Ha TEE v naBa BeHTpukyrnorpadus ce
npeueHun, Ye ce Kacae 3a aHeBpu3mMa unu nceepoa-
HeBpu3Ma Ha natepanHaTa cTeHa Ha JIK. MNauuneH-
TbT € Haco4yeH 3a onepaTMBHa peBacKynapusaunsd
n pemogenunpaHe Ha JIK. Onepauyundarta e npoBegeHa
nog obwa aHecTe3nsd B YyCrOBUATA Ha eKcTpakop-
nopanHo kpbBoobpauweHne (EKK). WHTpaonepa-
TUBHO € OTKpUTa nceBgOaHEBpM3Ma C MPUCTEHHA
Tpombo3a ¢ pasmepu 5/5 cm — cur. 9. N3BbpLUEH
€ KopoHapeH barinac OoT nsgBa BbTpellHa MamapHa
aptepus KbM NbpBu gnaroHaneH knoH (LIMA — RD
I) 1 eHpoaHeBpmn3mMO nay-nnacTtuka Ha JIK no meto-
na Ha Dor. Cneg rmagbk nmoctonepaTuBeH nepuos
TTE peMoHcTpupa gobpe Bb3cTaHOBEHA reOMeTpus
Ha JIK. lMauneHTbT € gexocnutanuampaH Ha geceTus
nocTtonepaTtmMBeH AeH B 4O0OPO 06O CHLCTOSAHME.

increased end-diastolic diameter and volume of the
LV — 62 mm and 210 ml, respectively. Ejection frac-
tion, according to the Simpson method was 40%,
hypertrophy of the interventricular septum - 16 mm
and the posterior wall of the left ventricle — 16 mm,
dyskinetic lateral wall and large formation locat-
ed on the basal segments of the inferolateral wall,
covered by a structure similar to the myocardium
— probably thrombosis — Fig. 4. Intact mitral valve
apparatus with no hemodynamically significant val-
vular disease of the other valves. Transesophageal
echocardiography (TEE) showed a large, rounded
formation associated with a wide communication to
the LV, located between the papillary muscle and
the left ventricular — left atrial border. In terms of
dimensions, the described structure appeared larger
than the LV and densely lined with parietal throm-
bosis. The patient underwent an invasive examina-
tion — left ventriculography and coronary angiogra-
phy. From the ventriculography in a standard 30 °
right anterior oblique (RAQ) view — no pathological
formation was visualized. A 30° left anterior oblique
(LAO) view demonstrated a basally located cavity
communicating widely with the lateral LV wall — Fig.
5 and 6. From the coronary angiography — the left
main coronary artery (LM) had no stenosis; first di-
agonal branch (RD-I) of the left anterior descending
artery (LAD) had a significant stenosis; chronic total
occlusion of the left non- dominant circumflex artery
(LCx); right coronary artery (RCA) — dominant, with
irregularities, without a significant stenosis — Fig. 7
and 8. Following a Heart Team discussion after the
performed TEE and left ventriculography, it was de-
termined that the patient had an aneurysm or pseu-
doaneurysm of the lateral wall of the LV. The patient
was referred for surgical revascularization and LV
reconstruction. The surgery was carried out under
general anesthesia and cardiopulmonary bypass.
Intraoperatively, a 5/5 cm pseudoaneurysm with
parietal thrombosis was discovered — Fig. 9. A cor-
onary bypass was performed from the left internal
mammary artery to the first diagonal branch (LIMA
— RD 1) and endoventricular patch plasty of the LV —
Dor procedure. After a smooth postoperative period,
TTE demonstrated a well-restored LV geometry. The
patient was discharged on the tenth postoperative
day in good general condition.
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®ur. 1. AMBynaTopHo npoBefeHa peHTreHorpadusi Ha rpbaHa Knet-
Ka equH Mecel Npeaun NocTbrBaHe B HallaTa KnuHuka. B nssa 6eno-
ApobHa ocHoBa napakapamuanHo ce Bu3yanusupa OKpbriieHa CsHka
C Pe3KM 1 rnagku o4epTaHusi ¢ paamep okoso 5 cm

Fig. 1. A chest x-ray one month before admission to our clinic. In
the left lung base paracardially, a rounded shadow with sharp and
smooth outlines with an approximate size of 5 cm is visualized

®ur. 2. AvbynatopHo npoBegeHa KT Ha rpbAeH KoL — Ha HUBOTO Ha
narepanHata cteHa Ha JIK ce yctaHoBsiBa popmaumsa ¢ NAbTHOCT
21 HE, HenpoMeHsiLa ce NOCTKOHTPACTHO ¢ pa3mepu 57/44/43 mm,
cycrnekTHa 3a nepukapgHa kucra

Fig. 2. A CT scan of the chest at the level of the lateral wall of the
LV — a formation with a density of 21 HE, with no post-contrast
enhancement and dimensions of 57/44/43 mm is seen
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®wr. 3. EKI npu nocTbnBaHeTo — CUHYCOB pUTHM, 6€3 penonsapu3aumnoHHn HapyLLeHns n odopmeHn Q-3bbum

Fig. 3. ECG on admission — sinus rhythm, normal QRS axis, without repolarization abnormalities and no pathologic Q waves
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Tabnuua 1. Pesyntatu ot nabopaTopHu u3crnepBaHus

Table 1. Laboratory tests results when the patient is

npu XxocnuTanusauua Ha nauueHTa hospitalized

HaGopa‘r(;peH CTOMHOCTH ::dzepeHTHM Lab tests Results 'rjl;]rgn;al

[mioko3a 55mmol/L | 4,15,9 mmol/L Glucose 5,5 mmol/L 4,1-5,9 mmol/L
KpeaTuHuH 100 mcmol/L | 62-115 mcmol/L Creatinine 100 mcmol/L 62-115 mcmol/L
OGuy xonectepon 5,78 mmol/L |2,70-5,18 mmol/L Total cholesterol 5,78 mmol/L 2,70-5,18 mmol/L
LDL xonectepon 1,92 mmol/L | 0,00-2,60 mmol/L LDL cholesterol 1,92 mmol/L 0,00-2,60 mmol/L
HDL xonectepon 3,34 mmol/L | 1,0-1,60 mmol/L HDL cholesterol 3,34 mmol/L 1,0-1,60 mmol/L
CRP 2,2mg/L 0-5,0 mg/L CRP 2,2 mg/L 0-5,0 mg/L
XeMornobuH 150 g/L 135-172 g/L Hemoglobin 150 g/L 135-172 g/L
Tpombouuntn 173 10°/L 140-440 10°/L Platelet count 173 10°/L 140-440 10°/L
INR 0,95 0,9-1,15 INR 0,95 0,9-1,15

dur. 4. TTE oT anvkanHa YeTVpUKyXvHHa No3vumns SEMOHCTpUpa XunepTpodusi Ha MexxaykamepHarta nperpaga v 3agHarta creHa Ha JIK v ronava
OKpbrIeHa hopmaLums, pasnonoxeHa 6asanHo-gonHonarepanHo, TanuuypaHa oT CTPYKTypa CXOfHa C MyoKkapaHaTa — BEPOSITHO TPOMO03a

Fig. 4. TTE from the apical four-chamber view demonstrating hypertrophy of the interventricular septum and the posterior wall of the LV and a large
rounded formation located in the basal segments of the inferolateral wall, lined by a myocardial-like structure — possibly thrombosis

Coronary Catheterization

®dur. 5. BeHTtpukynorpadgua B 30° ascHa
npegHa koca (RAO) npoekumsi, Ha KOSTO He
ce BU3yanuavpa natonornyHa hopmaums

Fig. 5. Ventriculography in 30° right anterior
obligue (RAOQO) view, with no pathological
formation visualized

Wt heterization - ,’ »

poKO C narepanHa cteHa Ha J1K.

SOrONEN S atheterization

®dur. 6. BeHtpukynorpadus B 30° nasa npegHa koca (LAO) npoekums — aaH-
HM 3a GasanHo pasnonoxeHa natonornyHa dopmMauus, KOMyHUKMpaLla Ln-

Fig. 6. Ventriculography in 30° left anterior oblique (LAO) view revealed a
basally located pathological formation communicating widely with the lateral
wall of the LV
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®dur. 7. KopoHapHa aHruorpadums Ha nsisa kopoHapHa aptepusi B npoekums RAO 45° ¢ kpaHuanHa aHrynaums 38° (A) u LAO 52°, kayganHa
aHrynauus 38° (B). LCx e ¢ xpoHunyHa ToTanHa oknyaus, a RD-l cbc curHudgmkaHTHa npokcumanHa budypkaumorHa 80% creHosa.

Fig. 7. Coronary angiography of left coronary artery in RAO 45° with cranial angulation 38° (A) and LAO 52°, caudal angulation 38° (B). LCx with
a chronic total occlusion and RD-I with a significant proximal 80% bifurcation stenosis

¢ Coronary Cathetenzaton

®ur. 8. KopoHapHa aHrmorpadumsa Ha AsiCHa KopoHapHa apTepus BbB dac, ®dur. 9. VIHTpaonepaTMBHa CHMMKa, NokasBalia 6asanHo
6e3 aHrynauus. Busyanuampa ce gomuHaHtHa RCA, ¢ HepasHocTH, 6e3 pasnonoxeHa nceegoaHeBpuaMa Ha naTtepanHara cteHa
3Ha4YMMM CTEHO3N Ha NK

Fig. 8. Coronary angiography of right coronary artery in AP view with no
angulation. A dominant RCA with irregularities with no significant stenosis Fig. 9. Intraoperative image showing a basally located
is seen pseudoaneurysm of the lateral wall of the LV
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OBCBXAAHE

MNcepoaHeBpuamuTe Ha JTIK ce pasnnyaear OT UCTUH-
CK/TE aHeBpM3MM MO TOBA, Y€ CTeHaTta UM ce hopmmpa
camo OT nepukapg 1 ¢oubposHa TbkaH, Te npeacTaens-
BaT pynTypa Ha MMOKapAa, OrpaHnyeHa oT cpacTBaHe Ha
nepvikapaa Bbpxy fieBokamepHaTa cTeHa [2].

BBHLUHWAT Crior Ha UICTUHCKUTE aHeBPU3MIN BKITHOY-
Ba eHJoKapa, Muokapa v nepukapg. lNcegoaHeBpuamun-
Te HaK-4ecTo ce chopMumpart cnes MMoKapaeH NHapkT
(55%), copaeyHa xupyprus (33%), TpaBmaTnyHa yBpe-
na (7%) v no-psako npu MHPEKUNO3HU NPUYMHU KaTo
eHpokapaut unu abeuec [1]. NceBaoaHeBpuaMnUTe Ha
JIK HOCAT 3HauuTeneH puck oT pynTypa B CpaBHEHUe
C UCTUHCKUTE aHeBpu3MU, C NpubnuamTenHa 4yectora
30-45% 3a egHa roguHa, No Tasu NpUYMHa HAKOW aB-
TOpW M onpeaensaT kaTo ,6omba cbe 3akbeHuTEN” [3].
XupyprmyHoto pemogenupaHe Ha JIK HamansiBa 3Ha-
YUTEMNHO puUcKka OT pynTypa U € MeToabT Ha nu3bop npu
rie4yeHne Ha nceBgoaHeBpuU3Mn. PasrpaHnyeHne mex-
Oy aHeBpv3Ma U NceBAOaHEBPU3Ma KIMHUYHO U Ype3
obpasHu MeToau Ha nscrnefBaHe € TPy4HO, HO ToBa €
OCHOBHa 3ajada npw MpeLeHsiBaHe MO-HaTaTbLUHOTO
nosedeHne npu Tean nauneHTu [4].

Jlokanusauus

Han-yectata nokanusaumsi Ha NCEBAOAHEBPU3MU-
Te, hopMMpaHn crnen MmokapaeH MHAGAapKT, € 3agHaTa
cteHa Ha J1K, cnefgBaHa oT nateparnHarta CTeHa, Cbpaey-
HWs1 BPBbX, AONHAaTa CTeHa, NpeaHarta cTeHa U Hanl-psigko
— GaszanHo pasnonoxeHue [1]. ctuHckute aHeBpuaMm
ce pasnonaraTt npegMMHO No npegHaTta cTeHa Ha JIK n
anvikanHo, Han-4ecTo acoummpaHu ¢ oknysus Ha LAD.
Mo-psiako aHraxkvpar 3agHata WnmM gonHarta cTeHa Ha
JIK, Han-psoko cpelwlaHo e 6asanHoTo pasnoriokeHue
[5], kaTo YecToTaTa ce pasnuyasa B pa3nuMyHU NpoyyBa-
HYS. Hakom aBTOpM CbOBLLABAT YecToTa Ha aHeBPU3MU-
Te, 3acaralum 3agHata v gonHata cteHa Ha JIK, ot 3%
[6]. Mo-Bucokata 4ectota Ha UCTMHCKM aHEBPU3MU Ha
npegHata cteHa Ha JIK moxe ga ce obsicHM € ToBa, 4Ye
pasKbCBAHETO Ha NMpefHaTa CTeHa Mo-4eCTo 3aBbpLUBA
atanHo. CblUO Taka nepukapaobT Ha 3agHaTa CTeHa
npuTexxaBa NPOTEKTMBHA POfsi B Cryyan Ha pyntypa u
Mo3BOJIsiBa OrpaHMYaBaHETO 1, kaTto ce dhopMupa Nces-
[oaHeBpuama [7] (Tabn. 2).

KnnHn4Hu Haxoaku

KnuHnyHaTa npeseHTaums Ha naumeHTUTe c ncee-
poaHeBpuamMa Ha JIK moxe ga 6bae pasHoobpasHa.
Pesyntatv OT pasnuyHM Npoy4YBaHUsI AEMOHCTPUPAT,
ye Hag 10% OT nauneHTUTe ca aCUMTOMHW, KaTo Hs-
KoM aBTOpU CbOOLLABaT YecToTa Ha aCUMMNTOMHU Nna-
uneHtn go 48% [1, 8]. CumntomuTe Npu aHeBpu3ma
N nceBgoaHeBpM3Ma Ha fsiBaTa kamepa TpygHO MoO-
rat ga 6baaT pasnuyeHn. Haii-yecto ce Habnogaeat

DiscussIiON

LV pseudoaneurysms differ from true aneurysms
in that they are formed only by pericardium and fibrous
tissue. They occur when a rupture of the myocardium
is limited by adhesion of the pericardium to the left
ventricular wall [2].

The outer layer of true aneurysms includes en-
docardium, myocardium, and pericardium. Pseudo-
aneurysms are most often secondary to myocardial
infarction (55%), cardiac surgery (33%), traumatic
injury (7%) and are less frequently associated with
infectious causes such as endocarditis or an ab-
scess [1]. LV pseudoaneurysms carry a significant
risk of rupture compared to true aneurysms, with an
estimated incidence of 30-45%, which is why some
authors have referred to them as a "time bomb" [3].
Surgical reconstruction of the LV significantly reduc-
es the risk of rupture and is the treatment of choice
for pseudoaneurysms. Differentiation between an-
eurysm and pseudoaneurysm both clinically and by
imaging methods, is difficult but it is of major impor-
tance in determining the management of these pa-
tients [4].

Localization

The most common localization of pseudoaneu-
rysms formed after myocardial infarction is the posteri-
or wall of the LV, followed by the lateral wall, the apex,
the inferior wall, the anterior wall, and the least com-
mon is the basal location [1]. On the contrary, true LV
aneurysms are located mainly along the anterior wall of
the LV and apically and are most often associated with
LAD occlusion. A small percentage involve the poste-
rior or inferior wall of the LV, with most atypical being
the basal location [5], with incidence varying between
studies. Some authors report an incidence of aneu-
rysms affecting the posterior and inferior wall of the LV
of 3% [6]. The higher incidence of true anterior LV wall
aneurysms may be explained by the fact that anterior
wall rupture is more often fatal. Also, the pericardium
of the posterior wall has a protective role in case of
rupture and allows the formation of pseudoaneurysms
[7] (Table 2).

Clinical findings

In most cases, patients with LV pseudoaneu-
rysms have no symptoms whatsoever. Results from
various studies have shown that over 10% of pa-
tients are asymptomatic, with some authors report-
ing rates of asymptomatic patients as high as 48%
[1, 8]. Symptoms of aneurysm and pseudoaneurysm
are difficult to differentiate. Otherwise patients can
present with chest pain and tightness, dyspnea and
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Ta6bnuua 2. Jlokanusauma Ha nceBAOaHEBPU3MUTE
v aHeBpu3muTe Ha JIK

Table 2. Localization of LV pseudoaneurysms
and aneurysms

Nokanuzaumsn Nokanuzaums Localization of Localization of
YecTtoTa YecTtoTa i i

npu nceBgoa- (n =T2;9) NPU UCTUHCKMN (n =T8;) pseudoaneu- Inc_|d2e;9ce true aneurysms Inc_ldaeznce
HeBpu3mu [1] aHeBpu3mu [5] rysms [1] (n=239) [5] (n=282)
3apHacreHa | 43% (n=103) | MpeaHa cteHa | 79% (n = 63) Posterior wall 43% (n = 103) | Anterior wall 79% (n = 63)
ﬂf‘;f;’ ansa 28% (n=66) | CbpaedeH Bpbx |40% (n = 49) Lateral wall 28% (n = 66) | Apex 40% (n = 49)

3agHa v gonHa Posterior and

0 = 0 = 0 = 0, =

CbpaeyeH BpbX | 24% (n = 58) crena 19% (n = 15) Apex 24% (n = 58) inferior wall 19% (n = 15)
[onHa cteHa 19% (n = 45) BasarnHo pasrio- 10% (n=12) Inferior wall 19% (n = 45) |Basal 10% (n =12)

noxeHue
MpeaHa cteHa | 18% (n=42) | Opyru 2% (n = 2) Anterior wall 18% (n = 42) | Other 2% (n=2)
BasanHo pasno- 14% (n = 33) Basal 14% (n = 33)
NOXeHue

*PasnuyHunTe nokanusaumm He ce U3KnoyBaT B3auMHO

Dornka u TexxecT B obnacTTa Ha rbpauTe, 3agyx, necHa
YMOPSIEMOCT M XMMNOTOHMS. Bb3MOXHM npeseHTaumm
Ca 1 BHe3arnHa cbpeyHa CMbpT, TaMrnoHaza, CUHKONM,
KakTo 1 cuctemeH embonuasm [1, 8]. MNpu dumsmnkaneH
nperneq Morat fa ce yCTaHOBAT nepukapaHo TpUeHe,
oTcrnabeHn cbpaedeHu TOHOBE, cUcTeMeH unn Gerno-
ApobeH 3acTon, KakTo M PUTBbMHU U NPOBOLAHM Hapy-
weHuns. MNpn 3acaraHe Ha MUTpanHWa KnaneH anapar
MOXe Ada ce ayCKynTupa CUCTOMEH peryprutauuoHeH
LUIYM Ha CbpAeyHus BpbX. [1auMeHTbT, KOUTO H1e npea-
cTaBsMe, NocTbnBa B KnuHvkata ¢ onnaksaHus OT ek
3a4yX U ymopsieMocCT npu OU3NYECKM YCUIUSA, FUnC-
BaT xapakTepHu 6enesun ot dwmsmkanHus nperneq. OT
EKI — TpariHaTa eneBauns Ha ST-cermeHTa Bapupa ot
84% po 100% [9] npy nauneHTn ¢ NCTUHCKA aHeBpU-
3ma. Cohn un cbTp. ca Habnogasann ST-eneBauus B
pasnuyHa cTeneH Npu BCUYKM NaLMEHTU C JoKa3aHa oT
aytoncus JIK aHeBpuama [10]. [lokaTo CEH3UTUBHOCT-
Ta Ha ST-eneBaumute npu JIK aHeBpu3mMa HaaBuLaBa
90%, cneumcmyHOCTTa € HUCKa, Tbi KaTo ce Habrto-
Aasat v B gpyrn cnydau, kato JIK xuneptpocus, nas
OenpeH 6ok 1 Npu HAKOM HopMariHK BapuaHTy Ha EKIT
[10]. MNMpw obwMpeH nNuTepaTypeH Nperneq ycTaHoBUX-
Me, Ye BapuaHTh Ha JIK aHeBpu3Ma 6e3 ST-eneBauusi
ca psAAKO CpeLLaHu.

Mepcuctnpawm ST-genpecumn ca HabnogaBaHU B
eOuH oT cnyyauTte, goknaasaHu ot Ford u cbTp. [11].
OparmeHTupaH QRS-komnnekc B npekopguanHuTe
OTBEXAaHMA CbLO € onucaH Gener 3a aHeBpu3Ma
cnep MmuokapgeH nHdapkT, kato Reddy n cbTp. cbob-
waeaT 3a 1e3n npomenn B EKIM npu 50% (55 ot 110)
oT naumeHTute [12]. Bucok R-3bbel B aVR (6ener Ha
Goldberger) yecTo ce Habntogasa npu naumeHT ¢ JIK
aHeBpuama [9]. EQuH knnHmMYeH cny4dan, nyGnvkyBaH
o1 Ola n cbTp., cbbLuiaBa 3a nauuneHT c JIK aHeBpu3ama,
npeseHTUpaLL, ce ¢ oTpuuatenHn T-BbiHW B NpeKop-
ananHute otBexgaHusa [9]. MetaaHanus, BkMYBaLy,
172 naumeHTn C NceBgoaHeBpU3Ma, YCTaHOBSIBa, Ye B
95% oT cnyyante ce HabntogaBaT NaToNOrMYHK Mpo-

*Different locations are not mutually exclusive

hypotension. Possible presentations are sudden
cardiac death, tamponade, syncope, as well as sys-
temic embolism [1, 8]. Physical examination may re-
veal pericardial friction rub, weakened heart sounds,
systemic or pulmonary congestion, rhythm and con-
duction disturbances. With involvement of the mitral
valve, a systolic regurgitation murmur may be aus-
cultated at the cardiac apex. In our case, the patient
presented with dyspnea and fatigue with moderate
physical activity, however there were no character-
istic signs on physical examination. From ECG, the
incidence of sustained ST-segment elevation rang-
es from 84% to 100% [9] in patients with true aneu-
rysms. Cohn et al. observed a different degree of ST
segment elevation in all patients with autopsy-prov-
en LV aneurysm [10]. While the sensitivity of ST seg-
ment elevations in LV aneurysms exceeds 90%, the
specificity is low, as they are also observed in other
cases, such as LV hypertrophy, left bundle branch
block and in some normal ECG variants [10]. In an
extensive literature review, we found that non-ST
segment elevation LV aneurysm variants are rare.
Persistent ST segment depressions were observed
in one of the cases reported by Ford et al. [11]. A
fragmented QRS-complex in the precordial leads
has also been described as an aneurysm marker af-
ter myocardial infarction, as Reddy et al. reported
these ECG changes in 50% (55 of 110) of patients
[12]. A tall R-wave in aVR (Goldberger's sign) is of-
ten seen in patients with LV aneurysm [9]. A case
report published by Ola et al. reported a patient with
a LV aneurysm presenting with negative T-waves in
the precordial leads [9]. A meta-analysis including
172 patients with pseudoaneurysms revealed that in
95% of cases pathological changes in the ECG were
observed, with only 5% missing a pathological find-
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meHun B EKIT, kato egBa npu 5% nuncea natonornyHa
Haxogka. Mpu 75% oT naumeHTuTe npomeHuTe B EKI
ca HecrneununyHm ST-CEerMeHTHU HapyLUeHusi, a npu
20% ce HabntogaBat nepcuctupawm ST-enesaumm [1].
Mpn npeactaBeHus ot Hac naumeHt EKI He pemon-
CTpupa xapakTepHu Oenesu 3a aHeBpuM3Ma WUnu Mce.-
poaHeBpuaMa Ha JIK, KakTo M NpoMeHu, HacodBaLLu
KbM CTap MUOKapAeH NH(ApPKT.

O6Gpa3Hn meToam Ha uscnenBaHe

PeHTreHorpadusaTta Ha rpbaHa KreTka e natonoruny-
Ha npu 97% OT nauuneHTuTe, Kato 31% AemMoHCcTpupaT
Maca, CBbp3aHa C nisiBata kamepa, B 44% OT cnyyaute
ce HabrntogaBa kapguomeranus, a KomobuHaums oT Mmaca
1 Kapguomeranus ce oTkpuea npu 22% ot cnyyauTte [1].

TpaHcTopakanHata (TTE) n TpaHce3odareanHara
exokapguorpadcus (TEE) umat BaxkHa ponsi B guarHo-
CcTMKaTa 1 pasnu4yaBaHETO Ha UCTUHCKA OT NceBaoaHe-
Bpu3ma. Hecto nocTtaBAHETO Ha AnarHo3a yupe3 TTE He
€ Bb3MOXHO. Npn nsnonssaHe Ha TEE nceBgoaHeBpus-
Ma MOXe Aa Cce AuarHoctuuupa npu npubnuanTenHo
75% ot naumeHtute [13]. MNpn MCTMHCKaTa aHeBpuU3-
Ma € Hanuue 30Ha C U3TbHEH MUOKapA, ABMXKeLla ce
OMCKMHETMYHO CrpsAMO 3apaBus Muokapa. [Npu nces-
[oaHeBpu3ma ce Habnogasa pa3KkbCBaHe C NpeKkbCcBa-
He Ha uenocTTa Ha MyMokapaa u 3aryba Ha KpbB U3BbBH
Hero. Bvnpekun ToBa Npu TanMuupaHe Ha NceBgoaHEeB-
pur3aMaTa oT TPOMOW, KakTO B HALLKUS Cryvan, e TPyaHO
[a ce onpefenv ganu Te ca oT BbTpeLlHaTa Ui BbHLL-
HaTa cTpaHa Ha Muokapga. [lpyra xapaktepucTvka Ha
ncesAoaHeBpU3MUTE €, Ye LWnKaTa UM € No-TACHa oT
MakCcUManHust UM anameTbp.

Hannuneto Ha TypbyrneHTeH KPpbBOTOK B KyXu-
HaTa CbLO Haco4vBa kbM ncesgoaHeBpuama. OcBeH
ToBa ExoKI ce mnanonsBa 3a oueHka Ha rnobanHa-
Ta pyHKumMsa Ha JIK, KakTo n npuapyxasawiun KnanHm
nesuu [2].

KomntotbpHata Tomorpadus (KT) e obpaseH me-
TOA, KONTO MOXe Aa otkpue JIK nceBgoaHeBpmama, HO
€ C OrpaHUYeHn Bb3MOXHOCTM Mopagu 4Yectute apre-
aKTn, KOUTO Ce Ccb3fdaBaT OT ABUXKEHMETO Ha CbpLie-
To. B npencraBeHus cnyvanm ot ambynaTopHO npose-
nenata KT Ha rpbaHa knetka ce yctaHoBsiBa popma-
LS, MHTEpNpeTMpaHa Kato nepukapgHa Kucta.

MarHutHo-pe3oHaHcHaTta Tomorpadusa (MPT) e
norneseH MeTof 3a AudepeHuMpaHe Ha UCTUHCKA OT
ncesgoaHeBpuama Ha JIK, nokassaw, 100% u4yBCTBU-
TenHocT n 83% cneumduyYHOCT B HAKOU MpPOoy4YBaHUsA
[2]. Ha To3u etan MPT ce nonasa no-psako nopaan Bu-
cokaTta LieHa 1 TpyaHa JOCTbMHOCT.

CobppgeyHaTa katetepusaums npegoctaBa MHAGoOp-
Mauus 3a KOPOHaPHWS CTaTyC Ha NaumMeHTa — Hann4ne-
TO Ha MakuW, CTEHO3N UIN OKITy3UW Ha KOPOHAapHUTE
apTepuu, KakTto U 3a yHKUMSATA U reoMeTpusita Ha
JIK. XapaktepHa Haxoaka 3a nceBgoaHeBpU3MUTE Npu

ing. In 75% of patients, the ECG showed non-spe-
cific ST segment changes, and in 20% persistent ST
elevation were observed [1]. In the patient present-
ed by us, the ECG did not demonstrate characteris-
tic signs of aneurysm or pseudoaneurysm of the LV,
as well as specific changes of a previous myocardial
infarction.

Imaging methods

Chest radiography was abnormal in 97% of pa-
tients, with 31% demonstrating a mass involving the
left ventricle, cardiomegaly in 44% of cases, and a
combination of a mass and cardiomegaly in 22% of
cases [1].

Transthoracic (TTE) and transesophageal echo-
cardiography (TEE) have an important diagnostic
role in distinguishing between true LV and pseu-
doaneurysms. By using TEE, a pseudoaneurysm
can be diagnosed in approximately 75% of patients
[13], whereas determining the precise diagnosis
with TTE is more difficult. In a true aneurysm, there
is an area of thin myocardium, moving dyskineti-
cally. In a pseudoaneurysm, there is a rupture with
discontinuity of the myocardium with outside blood
loss. However, when the pseudoaneurysm is lined
by thrombi, as in our case, it is difficult to determine
whether they are located inside or outside of the
myocardium. Another characteristic of pseudoaneu-
rysms is that they have a narrower neck than their
maximum diameter.

The presence of turbulent blood flow in the cav-
ity is also suggestive of a pseudoaneurysm. In ad-
dition, echocardiography plays a prominent role in
assessing global LV function and associated valvular
lesions [2].

Computed tomography (CT) is an imaging mo-
dality that can detect LV pseudoaneurysms but is
limited due to frequent artifacts created by the heart
motion. In the presented case, the chest CT showed

a formation, interpreted as a pericardial cyst.

Magnetic resonance imaging (MRI) is a useful
method for differentiating true from pseudoaneurysm
of the LV, showing 100% sensitivity and 83% spec-
ificity in some studies [2]. At this stage, MRI use is
limited because it has a high cost and is not always
readily available.

Cardiac catheterization provides information
about the patient's coronary status - the presence of
plaques, stenoses or occlusions of the coronary ar-
teries, as well as the function and geometry of the LV.
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BEHTpUKyrorpadumsa e TdcHa Lwuiika, cebp3salla JIK
CbC CaKynapHa KyxuHa, B KOSTO KOHTPacTbT Ce 3a4bp-
)Ka 3a HAKOMKO CbPAEYHM LMKba Cned UHXEKTUPaHe.
ChblLo Taka KOpOHapHUTE apTepun MoraTt fa ca pasrno-
NOXXEHW NO NPOTEXEHNETO HA UCTUHCKA aHEBPU3Ma, HO
He 1 BbpXy NceBgoaHeBpU3Ma, KOSATO e obpa3syBaHa oT
KpbB, TPOMOU 1 Nepukapg [7].

Upes BeHTpukynorpadusa Ha nasaTta kamepa Moxe
Aa ce nocTtasu AmarHo3a nceesgoaHeBpuama npu 85%
oT naumeHTuTe [1]. BeHTpukynorpadumsTa ce n3BbpLU-
Ba kato 4pe3 Pigtail kateTbp, nosnuynonupaH B JIK, ce
nHxektTupa 30-40 ml KOHTPACT C MEXaHUYEH UHXEKTOP
cbe ckopocT 10-15 mi/min. B Hawwma cniyyanm ca us-
nonasaHu 30 ° gacHa npegHa koca (RAO) npoekums un
30° ngea npegHa koca (LAO). 30° LAO npoekuus ge-
MOHCTpMpa 6asanHo pasnornoXeHa KyxvHa, KOMYHUKN-
pawa c natepanHaTa cteHa Ha JIK.

MNoBepeHune

MeankameHTO3HO nevyeHne mMoxe ga ce obMucnm
npu naunmeHT ¢ MHOTO BUCOK XMPYPrMYyeH PUCK, Kak-
TO M MPU acMMNTOMHM MauUMEHTU CbC CIy4YanHO OT-
KpuTa ncesgoaHespuama ¢ pasmepu nog 3 mm [14].
OcHoBHaTa uen Ha MeavkaMeHTO3HOTO fleYeHre e aa
Ce Hamarnu HanpexeHneTo BbpXy cTeHaTa Ha JIK upes
NMOHMXaBaHe Ha criegHaToBapBaHETO, KaKTO U Ada ce
peayumpa pucka oT TpoMo6embonm3bMm.

WHTepBeHLMOHANHO nevyeHne e Bb3MOXHa onums
npu Mankm ncesgoaHeBpu3aMu, npn nauneHTn ¢ BUCOK
XUPYpPruyeH puckK 1 Takmea, Hy>kgaeLlm ce OT NoBTOop-
Ha cbpaeyHa onepauusi. 3a TpaHCKaTETbPHUSA NOAX0S,
Cce u3nonseaTt cenTanHuM oknygepu, kato ,Ampltazer
Septal Occluder” [15]. Pa3amepbT 1 TMNBT Ha oknyae-
pute ce n3bupar crnopen ronemvHaTa u pasnonoxe-
HWETO Ha NceBgOaHEBPU3MUTE.

XVPYPrMYHOTO fiedeHne e MeToq Ha MbpBu n3bop
npu ToBa 3abonsaeaHe. B ycrnosus Ha EKK ce n3sbpui-
Ba NMHeapHo pemoaenupaHe Ha J1IK — eHgoaHeBpr3Mo
nay-nnacTtvka no metoga Ha Dor. Tosn meton e us-
nornsBaH 1 B NPeACTaBEeHNs1 OT HaC Criyyan.

n3soau

MNMcespooaHeBpuamnte Ha JIK ca pegku, ¢ yectoTta
cneq nNpexuBsiH MUOKapAEeH WHMapKT Mo- Manko oT
2% [2]. basonatepanHoOTO pasnonoXeHne, KakTo B
nokasaHus OT Hac crny4yamn, e Heobu4yarHo 1 ce cpeLla
N3KMYUTENHO psgko. [NpeacTtaBeHUsaT criyqyam € uH-
TpuryBall, nopaau nuncara Ha UCTopusl 3a NPEXNBSIH B
MWHaNoToO MUoKapAeH UHMAapPKT, cbpaedHa XUpyprus,
TpaBma N eHAOKap4M T, KaKTo U OfMrocMMNTOMaTnY-
HaTa npe3eHTauus Ha NaumMeHTa 1 nuncarta Ha npome-
Hu B EKTI. [JuarHocTnuuympaHeTo Ha TakmBa nauueHTu e
npean3BuKaTeNiCTBO U n3nckea ocobeHa O6auTenHOCT
OT CTpaHa Ha KNMHULMUCTUTE, Nopaan BUCOKaTa CMbpT-
HOCT Npwu HerekyBaHe Ha Tasu NaTonorMyHa eavHuLa.

He e deknapupaH KOHGIUKM Ha uHMepecu

A characteristic finding of pseudoaneurysms on ven-
triculography is a narrow neck, connecting the LV to
the saccular cavity, in which the contrast is retained
for several cardiac cycles after injection. Also, coro-
nary arteries can be located along a true aneurysm,
but not over a pseudoaneurysm, which is formed by
blood, thrombi, and pericardium [7].

Pseudoaneurysms can be correctly diagnosed by
ventriculography in 85% of patients [1]. The procedure
is performed by injecting 30-40 ml of contrast with a
mechanical injector at a speed of 10-15 ml/min through
a pigtail catheter positioned in the LV. In our case, a 30°
right anterior oblique (RAQO) projection and a 30° left
anterior oblique (LAO) projection were used. A30° LAO
projection demonstrated a basal cavity communicating
with the lateral LV wall.

Management

Medical therapy alone can be considered in pa-
tients with a very high surgical risk, as well as in as-
ymptomatic patients with an incidentally discovered
pseudoaneurysm measuring less than 3 mm [14].
The main aim of medical treatment is to reduce the
stress on the LV wall by decreasing the afterload, as
well as to reduce the risk of thromboembolism.

Interventional treatment is a possible option for
small pseudoaneurysms, in patients at high surgical
risk and those requiring repeat cardiac surgery. For
the transcatheter approach, septal occluders are
used, such as the "Ampltazer Septal Occluder" [15].
The size and type of occluders are selected accord-
ing to the size and location of the pseudoaneurysm.

Surgical treatment is the method of first choice
in patients with pseudoaneurysms. Endoventricular
patch plasty (Dor procedure) is performed under
cardiopulmonary bypass. This is the method used in
the case presented by us.

CONCLUSION

LV pseudoaneurysms are not frequently encoun-
tered, with a post-MlI incidence of less than 2% [2].
The basolateral location, as in our case, is unusual
and exceptionally rare. The presented case is in-
triguing considering the lack of history of past myo-
cardial infarction, cardiac surgery, trauma, or endo-
carditis, as well as the patient's oligosymptomatic
presentation and lack of ECG changes. Diagnosing
such patients is challenging and requires vigilance
of clinicians due to the high mortality rate associated
with this pathological entity.

No confiict of interest was declared
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