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KOPOHAPHN CbaOoBU AHOMAAWN. KOPOHAPHO-NMYAMOHAAHA APTEPUAAHA
OUCTYAA - KAVHUYEH CAYYAIN 1 AMTEPATYPEH OB30P

A. AHzenoB, H. [jo4eBa, U. lMMemkoBa, Cm. lNMuweB, H. QumumpoB, T. BekoB

MBAA Covpue u mo3vk — Bypeac, bvaeapcku kapguonoauueH uHcmumym

Peslome. KopoHapHama apmepuanHa ¢pucmyaa (KAQ; coronary-artery fistula — CAF) e abHopmHa komy-
Hukauus mexkgy kopoHapHa apmepus U CbpgeyHume KyxXuHuU UAU Maz2ucmpasHume cogoBe, 3aobukansai-
ku muokapgHama mukpouupkyaauus u Bogewa go ucxemus. Teau aHomMaAuu Hau-uecmo buBam omkpu-
BaHu uHUUgeHMHo no Bpeme Ha kopoHapHa aHzuozpadus uau copgeuHa komnlombpHa momozpadus (KT;
computer tomography — CT). Yecmomama Ha kopoHapHUmMe apmepuaAHu pucmyau 8 obwama nonyrauus
e okono 0.002%, kamo npegcmaBasBam 0.2-0.3% om Bcuuku BpogeHu cbpgeyuHu maapopmauuu. Omkpu-
Bam ce npu 0,3 go 0,8% om nauueHmume NogAokeHU Ha gua2HOCmMuYHa cbpgeuHa kamemepusauus.
KauHuuHama maHudecmauus Ha moBa cbcmosiHue 3aBucu om muna Ha ¢ucmynama, mexkecmma Ha
wbHMa, nogaexkawama kopoHapHa aHamomusi, kakmo u Haauuuemo Ha gpyau conbmcmBauwu CbpgeyHu
3abondBaHus. KopoHapHO-NyAMOHaAHa apmepuasHa ¢ucmyaa npegcmaBasBa abHopmHa komyHukauus
mMexkgy kopoHapHa u beanogpobHa apmepus. AeyeHUemo Ha aCUMNMOMHU NAUUEHMU ¢ NOgoBHU GpucmyAu
€ guckyCuoHHO u nogaeXku Ha ymouHsBaHe u gonbAHUMEAHU npoy4vBaHus. Bonpeku moBa, ocHoBHUume
dakmopu, koumo mpsa6Ba ga ce B3emam nog BHumMaHue npu onpegeAsdHe Ha mepaneBmuyHomo noBe-
geHue ca omHOoCumeAHama 20AeMuHa Ha pucmyaama, Bb3pacmma Ha nauueHma u HaAu4uemo Ha npu-
gpy>kaBawu 3aboAdBaHus, HaAUYUEMO Ha CuMNMOMU U oueHka Ha puckoBeme u noAsume om uHBa3uBeH
uAu onepamuBeH nogxog. MNMpegcmaBsamve kauHuueH cayvau Ha 84-zoguwHa nauueHmka ¢ ycmaHoBeHa
cvgoBa komyHukauusi mexkgy npegHa gecueHgeHmHa apmepus (left anterior descending artery — LAD,
anterior interventricular branch of left coronary artery) u 6enogpobHama apmepus (pulmonary artery —
PA), kosmo ce npeseHmupa ¢ kauHuka Ha ocmbp kopoHapeH cuHgpom. Liea: Lleama Ha cmamusma e ga
npegcmaBum pagko cpewama BpogeHa cbgoBa aHoMaaus npu Bv3pacmeH nauueHm, ¢ kauHuuHa kapmu-
Ha Ha ocmbp kopoHapeH cuHgpom b6e3 ST-eaeBauuu, 6e3 obcmpykmuBHa kopoHapHa 6oaecm. Bonpeku
ockbgHUmMe gaHHU 3a ugeaneH mepaneBmuueH nogxog npu makaBa cumyauus, noBeuemo mMmeguuuHcku
Hacoku ca B nogkpena Ha onepamuBHomo AeuveHue. C Hacmoswus cAyyau nokasBame, ye onmumanHo
koHcepBamuBHo AeueHuUe Cbwo Moke ga bbge Memog Ha usbop, 0cobeHo npu nauueHmMu B8 HanpegHana
Bb3pacm u 6e3 gpyau cbpgeyuHu 3abonsBaHus.
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KalouoBu gymu: kopoHapHu cbgoBu aHomanuu, cbgoBa komyHukauusi, kopoHapHa apmepuaAHa ¢ucmy-
Aa, BpogeHa cvbpgeyHa mandopmauus, kopoHapHO-NyAMOHaAHa apmepuaAHa ¢pucmyaa

CORONARY VESSELS ANOMALIES. CORONARY-PULMONARY ARTERIAL FISTULA
— CLINICAL CASE AND LITERATURE REVIEW

A. Angelov, N. Docheva, I. Petkova, St. Pishev, N. Dimitrov ,T. Vekov

Heart and Brain Hospital — Burgas, Bulgarian Cardiac Institute

Alstract. Coronary artery fistula (CAF) is an anomalous connection between a coronary artery and a
cardiac chamber or major vessel thus bypassing the myocardial microcirculation and leading to ischemia.
These anomalies are most often discovered incidentally during a coronary angiography or heart computer
tomography (CT). The frequency of the CAF in the population is around 0.002% and representing 0.2-0.3%
of all congenital heart malformations. They are found in 0.3 to 0.8% of the patients undergoing diagnostic
heart catherization. The clinical manifestation of this condition depends on the type of the fistula, the
severity of the shunt, the underlying coronary anatomy, and also the accompanying heart diseases. CAF
represents abnormal communication between the coronary and pulmonary artery. The treatment of this
asymptomatic patients with such fistulas is debatable and needs further investigation and researches.
Though, the main factors, that need to be taken into consideration when choosing the therapeutic strategy
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are the related size of the fistula, the age of the patient, existence of comorbidities, the symptoms, and the
pros and cons of interventional or operative procedure approach. We present a clinical case of an 84-year-
old patient with diagnosed vessel communication between Left anterior descending artery (LAD, anterior
interventricular branch of left coronary artery) and Pulmonary artery (PA), presenting with the clinic of
acute coronary syndrome. Purpose: The main purpose of the publication is to present a rare congenital
vessel anomaly in an old patient with the clinical presentation of acute coronary syndrome without ST
elevation, without obstruction of the coronary arteries. Though the deficient data for ideal therapeutic
strategy in such situation, the majority of medical guides are in favour of the operative treatment. With this
case we show that optimal conservative medical treatment can be a method of choice especially in older
patients without accompanying heart comorbidities.

Key words: coronary vessel anomalies, vessel communication, coronary artery fistula, congenital heart
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malformation, coronary-pulmonary arterial fistula

BbBEAEHUE

KopoHapHume apmepuanHu ¢pucmyau ca BarkHa
yacm om aHomanuume Ha kopoHapHume apmepuu,
Bonpeku ue He ca yecmo cpewaHu B kauHuyHama
npakmuka. Te 6uBam koHzeHumaAHu (BpogeHu) uAu
npugobumu, kamo noBeue om 90% npegcmaBasBam
BpogeHu uAu cnopaguyHu aHomaAauu [6].

Mo Bpeme Ha paHHOMO ¢$emanHo pa3Bumue cu-
Hycougu u3xpaHBam npumumuBHus muokapg. llo-
kbcHo npe3 »kuBoma cuHycougume HOpMaAHoO ce 06-
Aumepupam. Tesu om msx, koumo He npemvpnsBam
obpamHo pas3Bumue, Mozam ga goBegam go obpasy-
BaHemo Ha ¢ucmyno3Hu komyHukauuu mexkgy kopo-
HapHUMe apmepuu u gpyau cbgoBe uau copgeuHume
kyxuHu [7, 8]. Om gpyea cmpaHa, npumumuBHa Bpv3-
ka mexkgy kopoHapHu apmepuu u gpyau kpbBoHOCHU
cbgoBe (nepukapgHu, MeguacmuHaAHU, BPOHXUAAHU
apmepuu UAu 20opHa kyxa BeHa) cobwo Mmo2am ga go-
Begam go obpa3syBaHe Ha gpyau kopoHapHo-apmepu-
anHu uau kopoHapHo-BeHo3HU ducmyau [9].

Mpugobumume kopoHapHU apmepuasHu pucmyau
ca Hau-uyecmo ampozeHHu, BcaegcmBue Ha kopoHap-
HO uHMepBeHUUOHaAHO uAu onepamuBHO AeuyeHue,
uAu 2pbgHuU mpaBmu [10, 11]. CowecmByBam gaHHuU,
ue kopoHapeH Backyaum uau muokapgeH uHdapkm
B xpoHuuyHume cu dasu cobwo mo2am ga goBegam
go obpasyBaHe Ha kopoHapHU apmepuaHu pucmyau
[12]. Bvnpeku ue npugobumume ¢popmu ca no-pagko
cpewaHu, npe3 nocAegHUMe 20guHu ce HabalogaBa
OmHocumenHo 3avecmsBaHe, gbakawo ce Ha Hapa-
cmBaHe Ha 6bpos Ha kopoHapHume uHmMepBeHuuu u
baunac xupypausma [10, 13].
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INTRODUCTION

Coronary arterial fistulas present an important
part of the anomalies of the coronary arteries, al-
though they are not seen often in the clinical prac-
tice. CAFs are either congenital or acquired. More
than 90% of CAFs are congenital or sporadic anom-
alies [6].

During early foetal development, sinusoids nour-
ish the primitive myocardium. Later in adulthood,
sinusoids normally become obliterated. Persistent
sinusoids that fail to regress may contribute to a fis-
tulous communication between the coronary arteries
and other vessels or cardiac chambers [7, 8]. On the
other hand, a remnant primitive connection between
coronary arteries and other mediastinal vessels (i.e.,
pericardial, mediastinal, bronchial arteries or the su-
perior vena cava) also may cause a coronary-artery
or coronary-venous fistula [9].

The causes of CAFs are either congenital or
acquired. More than 90% of CAFs are congenital
or sporadic. Acquired CAFs result from iatrogenic
events such as coronary interventional or operative
treatment or trauma [10, 11]. There are records that
several diseases, such as coronary vasculitis and
myocardial infarction, during the chronic phases
can lead to the formation of CAFs [12]. Although ac-
quired forms of CAF are rare, in the last years the in-
cidence is increasing as the frequencies of coronary
interventions and cardiovascular bypass surgery in-
crease [10, 13].



KA® mozam ga ce kaacuduuupam cbwo u cno-
peg MACmMoO Ha gpeHupaHe, cAokHocmma, 6pos Ha
¢ducmyno3Hume obpasyBaHus UAU HaAuyuemo Ha
npugpy>kaBawu aHomaAuu. Te Mozam ga Npou3xoXk-
gam om Bcsaka om 2rnaBHume kopoHapHU apmepuu.
Cnopeg noBeuemo AumepamypHu usmouHuuu KAQD
Hal-yecmo npousxokgam om RCA - 45-55%, om
LAD — 30-40%, u om LCx — B8 10-20% om cayyaume,
kamo moBa ca Hau-uecmo cpewaHume mMecma Ha
npousxog [14, 15]. B 55% om cayyaume Ha kopoHap-
HO-NyAMOHaAHU pucmyAu ca onucaHu u makuBa, npo-
usxokgawu om LAD u RCA egHoBpemeHHo [6]. KAD
MoXe ga ce kanacupuuupam owe u kamo npokcuman-
HU UAU gucmanHu, ocHoBaBauku ce Ha Aokauusma
Cu Ha npousxog. Kozamo ¢ucmyaama npousxoxkga
om npokcumanHama 1/3 Ha kopoHapHama apmepus
yyacmbkbm om apmepusma Hag ¢$ucmyAo3HOMO
omBopcmue uma ckaoHHocm kvM guaamauus, go-
kamo guamemvpbm Ha kopoHapHama apmepus nog
moBa omBvpcmue — kpvBocHabgaBaw, mMuokapga,
ocmaBa ¢ HOpMaAHU pa3mepu. B zonsvma yacm om
cAyvaume, kozamo KAQ npousausa om gucmaAHama
vacm Ha kopoHapHama apmepus, usaama apmepus
€ guanamupaHa, a me3u om msx, npousxokgawu om
kpas Ha kopoHapHama apmepus Hal-yecmo 3aBvpwi-
Bam B gacHama yacm Ha cvpuemo [6, 17, 18].

Macmomo Ha gpeHupaHe Ha KAQ e kAuHuuHO
no-BakHo B cpaBHeHue ¢ MACcMOMO Ha npousxog,
cnopeg koemo ce kaacuduuupam B gBe kamezopuu:
kopoHapHo-kamepHu ¢ucmyau, npu koumo kopoHap-
HumMe apmepuu ce gpeHupam B cbpgeuHume kyxuHu
(no-yecmo B gecHume nopagu no-Huckomo Hansza-
He [19]) u kopoHapHu apmepuo-BeHo3HU ducmyau,
npu koumo kopoHapHume apmepuu ce gpeHupam B
B6enogpobHomo uau B kolmo u ga e ceameHm Ha Be-
Ho3HOMO kpvBoobpauieHue [20].

Ha ¢uez. 1 ca nokasaHu KAQD ¢ pasauuHu mecma
Ha gpeHupaHe.

Cnopeg 6pos Ha ¢ucmyaosHume komyHukauuu
eguHuuyHume kopoHapHu ¢ucmyau, cbcmaBsawu no-
Beue om 90% om KAD, ca MHO20 no-uecmo cpeuwa-
HU om MHokecmBeHume, koumo cocmaBam 10-16%
om Bcuuku KA® [10, 14, 18, 21]. OcHoBaBauku ce
Ha mopdorozusma, eguHuuHume KAQ ce gpeHupam
npe3 eguH ¢ucmyno3eH cbg, gokamo cAokHuUmMe ce
cbCcmosm om ,HamomaHu CcbgoBe” ¢ MHokecmBo
ducmynaosHu cmpykmypu [22]. N3oaupaHu KAQD ce
cpewam npu 55-80% om cayyaume, gokamo npu
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CAFs can be classified also according to their
drainage site, or complexity; the number of fistulous
tracts; or the presence of accompanying anomalies.
They can originate from any of the major coronary ar-
teries. According to the most literary sources the right
coronary artery (RCA) is the most common origin site
of CAFs — 45-55% of all cases, the left anterior de-
scending artery (LAD), accounting for about 30-40%
of cases, and left circumflex artery (LCx), accounting
for 10-20% cases, as these origin sites are the most
common [14, 15]. The prevalence of CAFs originating
from both the RCA and the LAD is reported to be as
high as 55% in cases of coronary-pulmonary fistu-
la [6]. CAF can be classified as a proximal or distal
segment on the basis of its origin. When the fistula
originates within the proximal one-third of the coro-
nary arteries, the proximal feeding arteries tend to be
dilated, while the diameter of the coronary arteries
distal to the CAF origin supplying the myocardium re-
mains normal. In most cases, when CAF is originating
from the distal coronary arteries, usually the entire
coronary artery is dilated. End-artery originating CAFs
commonly terminate on the right side of the heart [6,
17, 18].

The drainage site of CAFs is more important clin-
ically than the origin and CAFs are classified into two
categories: coronary-cameral fistulas, with which cor-
onary arteries drain into the cardiac chamber (more
often in the right chambers, because of the lower
pressure [19]) and coronary arterio-venous fistulas,
with which coronary arteries drain into any segments
of the pulmonary or any segment of the venous sys-
tematic circulation [20].

CAFs with various drainage sites are illustrated in
Figure 1 [13].

According to the number of fistulous connec-
tions, single coronary fistulas, accounting for more
than 90% of CAFs, are far more common than mul-
tiple coronary fistulas, which account for 10-16% of
CAFs [10, 14, 18, 21]. Depending on the morphol-
ogy, a simple CAF has a single origin and drains
through a single fistulous tract, whereas a complex
CAF is composed of entangled blood vessels with
multiple fistulous structures [22]. Isolated CAFs are
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Quz. 1. Knacudukauus Ha KAD cnopeg macmomo Ha gpeHupade [13]. A — kopoHapHo-kamepHa ¢ucmyaa, BkalouBawa gsacHama

kamepa; B — kopoHapHo-kamepHa ducmyaa, BkalouBawa gscHomo npegcopgue; C — kopoHapHO-nyAMOHaAHa apmepuanHa ducmyaa,
BkalouBawa 2onsm eguHuueH ducmyno3eH cobg; D — kopoHapHO-nyAMOHaAHa apmepuanHa ducmyaa, BkalouBawa mHokecmBo manku
ducmyos3Hu cbgoBe; E — kopoHapHa apmepusi — kopoHapeH cuHyc pucmyaa; F — kopoHapHa apmepus-cbpgeyHa BeHa ducmyaa; G —

kopoHapHo-6poHXxUaAHa apmepuasHa ducmyaa

Fig. 1. Classification of CAFs based on drainage site [13]. A — coronary cameral fistula involving the right ventricle chamber; B — coronary
cameral fistula involving the right atrium chamber; C — coronary artery—to—pulmonary artery fistula involving a single large fistulous tract;
D — coronary artery—to—pulmonary artery fistula involving multiple small fistulous tracts; E — coronary artery—to—coronary sinus fistula;
F — coronary artery—to—cardiac vein fistula; G — coronary artery—to—bronchial artery fistula

5-30% om cAayyaume ca cbuyemaHu C gpyau Cbpgeu-
HuU aHomaAauu, kamo npegcopgeH cenmaneH gedpekm,
kamepeH cenmaneH gepekm, mempanozus Ha Qano,
nepcucmupauw, gykmyc apmepuo3yc UAU NYAMOHaAHa
ampe3us ¢ uHmakmeH kamepeH cenmym [21, 23].
KA® cowo maka 6uBam mansku u 2oaemu. B no-
Beuemo cayual ca manku u He npuvuHsBam HukakBu
cuMnmomu, omkpuBam ce cAyualHoO npu 0bpasHu us-
cnegBaHus, npoBegeHu nNo gpyaa npuYuHa, u He Bogsm
go ycnokHeHus. Makap u psagko mozam ga ce 3amGBo-
psm choOHMaHHO 3a pa3Aauka om zonemume ducmyau,
koumo obukHoBeHo ca 3 Nnbmu no-20AeMU OM HOpPMaA-
Hus kaaubop Ha kopoHapHama apmepus. fonemume
ducmyau Mo2am ga 6bgam CUMNMOMHU UAU acumn-
MOMHU U 06ukHOBeHo Bogsim go ycaokHeHus [24].
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found in 55-80% of cases, whereas 5-30% of cases
involve other congenital heart abnormalities such
as atrial septal defect, ventricular septal defect, te-
tralogy of Fallot, persistent ductus arteriosus, and
pulmonary atresia with an intact ventricular septum
[21, 23].

CAF are also small and large. In most cases, they
are small and do not cause any symptoms, are found
accidentally in imaging studies performed for another
reason and do not lead to complications. Although
they can rarely close spontaneously, unlike large fis-
tulas, which are usually 3 times larger than the nor-
mal caliber of the coronary artery. Large fistulas can
be symptomatic or asymptomatic and usually lead to
complications. [24]



KAVHWYEH CAYYAI

MNMpegcmaBave kauHuueH cayvau Ha 84-zoguwHa
nauueHmka, kosmo nocmbnBa no cnewHocm B om-
geneHuemo no MHBasuBHa kapguonozus Ha MBAA
Copue u mo3vk — Bypzac, ¢ kauHuuHa kapmuHa Ha
HoBonosABuAa ce, peuuguBupawa cmeHokapgHa boaka
Ha ¢doHa ucxemuuHu EKI npomeHu (¢ue. 2). C aHawm-
HECMUUHU gaHHU 3a cbpgeueH nopok B cemeucmBo-
mo (mauka), 6e3 ga Moke ga ymouHu kakuB; auncBa
MeguuuHcka gokymeHmauus UAU MuHaAa aHamHe3a
3a CbpgeyHo-cbgoBu 3aboagBaHus npu nauueHmkama
¢ uskaloueHue Ha apmepuaAnHa xunepmoHus, kosmo e
¢ gobbp MegukameHmMo3eH koHMPOA U gucAunugemusi.

Mpu agmuHucmpupare B KauHukama no kapgu-
onozus nauueHmkama e B gobpo obwio cbcmosHue
C HOPMaAHU XemMoguHamuuHU nokasameAu u nepcuc-
mupauwia, HO ¢ no-mManbk UHMeH3umem 2pbgHa 6onka.
Cumnmomamukama e ¢ gaBHocm om 1 cegmuua ¢ pe-
uuguBupauwl, xapakmep Ha 6oAkama, kosmo ce sBs8a
Npu MUuHUMaAHuU ¢usuvecku ycuausi u 8 nokolu ¢ npogoa-
>kumeaHocm 15-20 muHymu. Om ¢usukanHus npeaneg
nauueHmkama e 8 3agoBoAumenHo 0bWO CbCMOosHUE,
HOpPMOCMEHUYEH Xabumyc, 6e3 gaHHU 3a OmMKAOHEHUS
Oom cbpgeyHo-cbgoBust U BerogpobHUs cmamyc.

Ha enekmpokapguozpadusama (EKI) npu noc-
mbnBaHe ce pesucmpupa CUHYcoB pumbMm, Cbpgeu-
Ha yecmoma 60 yg./min, uHBepcusa Ha T-BbAHUMe
Bb8 V1-V3 u budasHu T-BvaHu BbB V4 omBexkgaHe.

A. Angelov et al.
Coronary vessels anomalies... CARDIOLOGY&
Volume 4, Number 4 « 2021 CARDIAC SURGERY

CLINICAL CASE

We present a clinical case of an 84-year-old pa-
tient who was admitted urgently to the Invasive Cardi-
ology Department of the “Heart and Brain” Hospital in
Burgas with a clinical picture of new, recurrent angina
on the background of ischemic ECG changes (Figure
2). With anamnestic data for heart defect in the fam-
ily (her mother), without being able to specify which
one; there is no medical documentation or a history
of cardiac-vascular diseases in the patient with the
exception of arterial hypertension, which is well con-
trolled by medication and dyslipidemia.

When administered in the cardiology clinic, the
patient is in good general condition with normal
hemodynamic parameters and persistent, but less
intense chest pain. The symptoms are 1 week old
with recurrent pain, which occurs with minimal phys-
ical effort and at rest for 15-20 minutes. From the
physical examination the patient is in a satisfactory
general condition, normosthenic habitus, without ev-
idence of abnormalities of cardiovascular and pul-

monary status.

On the performed ECG on the arrival of the pa-
tient was registered — sinus rhythm, heart rate — 60
b/min, inversion of the T-waves V1-V3 and biphasic
T-waves in V4 lead.

@ua. 2. EKT npu nocmbnBaHe: cuHycoB pumbM, cbpgeuHa uecmoma 60 yg./min, HezamuBHu T-BbAHU BbB V1-V3 u budasHu T-BbAHU

BbB V4 omBedkgaHe

Fig. 2. ECG on the administration: Sinus rhythm, heart rate — 60 b/min, negative T-waves V1-V3 leads and biphasic T-waves in V4 lead
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AabopamopHume u3cAaegBaHusa paskpuxa Aeko
3aBuweHu cmoUHOCMU Ha CbpgeyHus MPONOHUH —
52 pg/l (npu Hopma 14 pg/l) npu HopmaaHu CK u CK-
MB. OcmaHanume AabopamopHu nokazameau baxa
6e3 omkAoHeHUs om Hopmama.

Exokapguozpadckomo uscaregBaHe omueme 3a-
naseHu pasmepu U obemu Ha CbpgeuHume KyxuHu,
3anaseHa 2an0banHa cucmoAHa ¢yHkuus Ha AsBa
kamepa, ¢pakuus Ha usmaackBaHe (Simpson EF)
— 54%, HapyweHus B ceameHmHama kuHemuka Ha
AdBa kamepa no npegHa cmeHa npu HaAuyue Ha
xunokuHe3usi B cpegeH ceaMmeHm ; guacmoAHa guc-
¢yHkuus — Il cmeneH u AekocmeneHHa aopmHa kaan-
Ha uHcyduuueHuus B cnegcmBue Ha gezeHepamuB-
HO npoMeHeH kaaneH anapam.

Mopagu Bucokus cbpgeuHo-cbgoB puckoB npo-
¢duAa Ha nauueHmkama ce npoBege nepkymaHHa ko-
poHapHa aHzuozpadus no cnewHocm, om kosimo ce
ycmaHoBu Aunca Ha kopoHapHa amepockaeposa u
HaAuuue Ha kopoHapHU apmepuaAHu pucmyau mex-
gy LAD u 6enogpobHama apmepus (pulmonary artery
—PA) (duz. 3u 4).

C ueA guazHocmuuyHO ymouHsBaHe Ha cbgoBa-
ma aHomanus ce npoBege u komnlombpHa momo-
2padus Ha cobpue u kopoHapHu cbgoBe, om kosmo
ce nomBbpgu HaAauyuemo Ha cbgoBu komyHukauuu
mexkgy LAD u 6enogpobHama apmepusi — kopoHapHo-
NYAMOHaAHa apmepuanHa ducmyaa, kosmo ce gpe-
Hupa B ocHoBama Ha mpyHkyc nyamoHaAuc — BasBo

®Duz. 3. KopoHapHa aHzuozpagus — nocoueHu ca kopoHap-
Hume apmepuanHu pucmyau, Hal-2oAasmMama om koumo us-
xoxkga om LAD, 3aobukansa PA u ce gpeHupa BeHmpaaHo

Fig. 3. Coronary angiography — CAFs are shown, the largest
origins from the LAD, surrounds PA and drains ventrally

>> 8

Laboratory tests revealed slightly elevated levels
of cardiac troponin — 52 pg/| (at a rate of 14 pg/l) with
normal CC and CC-MB. The other laboratory param-
eters were without deviations from the norm.

Echocardiographic examination reported pre-
served dimensions and volumes of the heart cham-
bers, preserved global systolic function of the left
ventricle, ejection fraction (Simpson EF) — 54%, dis-
orders in the segmental kinetics of the left ventricle
along the anterior wall in the presence of hypokinesia
in the middle segment; diastolic dysfunction-Il degree
and mild aortic valve insufficiency due to degenera-
tively altered valve apparatus.

Due to the high cardiovascular risk profile of the
patient, percutaneous coronary angiography was per-
formed as a matter of urgency, which revealed the ab-
sence of coronary atherosclerosis and the presence
of coronary arterial fistulas between the LAD and the
pulmonary artery (PA) (Figures 3 and 4).

In order to diagnose the vascular anomaly, a
computer tomography (CT) of the heart and coro-
nary vessels was performed, which confirmed the
presence of vascular communications between
the LAD and the pulmonary artery — coronary-pul-
monary arterial fistula, which drains at the base of
the pulmonary trunk — ventral on the left. Numerous
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@uz. 4. KopoHapHa aHzuozpadus — NocoueHU ca kopoHapHu
apmepuanHu ¢ucmyau, npousxokgawu om LAD u gpeHupa-
wu ce B PA

Fig. 4. Coronary angiography — CAFs are shown, originating
form the LAD and draining into the PA



BeHmpanHo. M3obpasuxa ce u mHokecmBo Manoka-
AUBpeHU ¢ucmynosHu komyHukauuu mexkgy LAD u
mpyHkyc nyamoHaAauc (¢uz. 5 u 6).

Kom mpyHkyc nyamoHaauc ¢pucmyaama ce cBop3-
Ba namepanHo om BeHmpaAHama cmpaHa, kamo Ha
mMacmomo Ha komyHukauusima ce obpa3syBa cakoBug-
Ha aHeBpuama.

Mo Bpeme Ha npecmos B8 KauHukama He 6axa
pes2ucmpupaHu  pumbMHO-NPoBOgHU  HapyweHus,
omueme ce chag Ha CbpgeyHUs MPONOHUH Owe Ha
wecmus yac, a ocmaHaaume mapkepu 3a muokapgHa
Hekposa He ce no3umuBupaxa.

3anouHa ce MakcumaAHa aHmuucxemuyHa me-
panus, BkalouBawa 6ema-baokep, ACE uHxubumop,
kaauueB aHmazoHucm, mpumemasuguHoB guxugpo-
XAOpUg, MOACUQOMUH, cmamuH, Ha ¢oHa Ha kosmo
nauueHmkama bewe 6e3 peuuguB Ha cmeHokapgHa
cumnmomamuka.

MauueHmkama Bewe obcbgeHa om cbpgeyeH mum
B cocmaBa Ha kapguonoz, uHBa3uBeH kapguonoe, kapgu-
OXUpype, aHECMe3uoA02 U cheuuaaucm obpasHa guae-
Hocmuka. duckymupaHume memogu Ha noBegeHue npu

®uz. 5. KT Ha copue u kopoHapHu cbgoBe, 3D pekoHcmpykuus
— Busyanuszupam ce MHokecmBo ¢ucmynosHu komyHukauuu

mexkgy LAD u PA, ombeassaHu coc cmpenku

Fig. 5. CT of the heart and coronary vessels, 3D reconstruction
— numerous fistulous communications between the LAD and PA
are visualized, shown with arrow

A. Angelov et al.
Coronary vessels anomalies... CARDIOLOGY&
Volume 4, Number 4 « 2021 CARDIAC SURGERY

small-caliber fistulous communications between the
LAD and the pulmonary trunk have also been report-
ed (Figures 5 and 6).

With pulmonary trunk the CAF is binding ven-
trally on the lateral side, also forming a sacular an-
eurism.

During the stay at the hospital no arrhythmias and
conduction disorders were reported, cardiac troponin
decreased on the sixth hour and other markers of
myocardial necrosis were not positive.

Maximal anti-ischemic therapy was initiated —
B-blocker, ACEi, CA-antagonist, trimetazidine dihydro-
chloride, molsidomine, statin. The patient was without
recession of the angina pectoris.

The patient’s case was discussed by a Hearth
team — consisted of Cardiologist, interventional car-
diologist, cardiac surgeon, anesthesiologist, and ra-
diologist. The considered methods in this case were
conservative or operative treatment. The intervention-

®Duz. 6. KT Ha copue u kopoHapHu cbgoBe, 3D pekoHcmpykuus —

Busyaausupam ce MHoXkecmBo ¢ucmyno3Hu komyHukauuu mexk-
gy LAD u PA, ombeaszaHu coc cmpenku

Fig. 6. CT of the heart and coronary vessels, 3D reconstruction —
numerous fistulous communications between the LAD and PA are
visualized, shown with arrows
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Hes Bsixa koHcepBamuBHO UAU OnepamuBHO AeueHue.
MHBa3uBHusm nogxog B8 koHkpemHus cayual He Gewe
Memog Ha u3bop, hopagu gaHHUMe 3a MHokecmBeHocm
Ha ¢ucmyao3HUMe ocmuyMu, koemo 6u Bbanpensam-
cmBano epekmuBHocmma om uHmepBeHuuoHaAHOMO
AeueHUe U bu yBeauuuno pucka om ycaokHeHus.

Mpu usuucaeH Euro score Il — 3.26%, ce B3e pe-
weHue, ye nauueHmkama e nokasaHa 3a onepamuB-
HO AeuveHue B naaHoB nopsgobk npu nepcucmupaHe
Ha cumnmomMamukama Ha ¢oHa Ha onmumaAHa Me-
gukameHmo3sHa mepanus.

MauueHmkama 6ewe u3snucaHa caeg 3 gHU Ha
2opeonucaHama aHmuucxemuyHa mepanus. Ha koH-
MpoAEH npeaneg creg 2 cegMmuuu boaHama bewe
6e3 onnakBaHus, 6e3 cmeHokapgHa cuMnmomamuka
c HopmaAHa EKT — 6e3 penoAdpusauuoHHU NPOMEHU
(due. 7), a exokapguoepadpckomo uscaegBaHe omue-
me 3anaseHa cucmonHa AeBokamepHa ¢yHkuus 6e3
ceaMeHmHuU HapyweHus 8 kuHemukama u guacmoa-
Ha gucoyHkuus 1 cmeneH.

MpegBug nogobpeHomo 0bwo cbcmosHuUe U Aun-
ca Ha cmeHokapgus npu 3anaseH ¢usuyecku kana-
uumem, nauueHmkama bewe obcbgeHa Ha Heart
Team omHoBo. CvobpasaBauku ce ¢ HEUHOMO MHe-
Hue u moBa Ha 6auskume 1, ce B3e 0bwo peweHue
ga ocmaHe Ha koHcepBamuBHo AeueHue.

MocoueHama onmumanHa MegukamMeHmMo3Ha me-
panus 6ewe npogb/ikeHa ¢ mumpupaHe Ha gosume Ha
mMegukameHmume. MauueHmkama 6ewe npocaegeHa
Ha nbpBu, mpemu u wecmu meceu, Ha koumo ce pe-

al method was not a way of choice because of the
multiple fistulas ostiums, thus reducing the effective-
ness and increasing the risk of complications of the
interventional treatment.

We calculated Euroscore Il — 3.26%, and decided
that the patient is shown for planned operative closure
of the fistulas if the symptoms persist at the back-
ground of optimal medical treatment.

The patient was discharged after three days
with the described above optimal antiischemic drug
therapy. At a regular examination after 2 weeks,
she was followed up and the examination showed
— normal ECG, without any complains, without an-
gina pectoris, the echocardiography examination
showed preserved systolic left ventricle function
without kinetic disturbances and diastolic disfunc-
tion first grade.

Given the improved overall condition and the ab-
sence of angina, preserved physical capacity, the pa-
tient was again reviewed by the Hearth team. Taking
into consideration her opinion and also of her rela-
tives, we took general decision to remain on conser-
vative treatment.

This optimal drug therapy was continued with ti-
tration of the drug doses. The patient was followed up
at the first, third and sixth months, at which no angina
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Fig. 7. Control ECG after 2 weeks — sinus rhytm, heart rate — 64 b/min, without repolarisation changes
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a2ucmpupa Aunca Ha cmeHokapgusi npu HopMaAnHu enek-
mpokapguozpadcku u exokapguozpadcku nokaszamenu.

OBCb)XOAHE

KopoHapHume apmepuaAHu ¢ucmyAu ca MHO20
pegku CbpgeuHu aHoMaAuu. Te ca onucaHu 3a nbpBu
nom om Krause npe3 1865 2., a nbpBomo XxupypauuHo
AeueHue e u3BopuweHo npes 1947 2. [4]. MoBeuemo na-
uueHmu c BpogeHu KAQ ca acumnmomHu 8 gemcka u
loHowecka Bo3pacm, Ho ¢ HanpegBaHe Ha Bb3pacmma
Moke ga ce nosBam onaakBaHus kamo gucnHes, AecHa
yMopa UAU aHeuHa nekmopuc B peayamam Ha cbpgeu-
Ha HegocmambyHOoCcm, BeAogpobHa XUNepmMOHUs UAU
MuokapgHa ucxemusi, NPUYUHEeHa oM m.Hap. ,CUHgPOM
Ha omkpagBaHemo” (steal syndrome or phenomenon).
Iocma no-pagko Mmoke ga ce HabalogaBa uHdapkm Ha
Muokapga, hogocmbp eHgokapgum uAu obpasyBaHe Ha
aHeBpusma ¢ emboAu3auus UAU pynmypa B 6auzocm go
Mscmomo Ha cbgoBama komyHukauus [25].

BausiHue Bbpxy xemoguHamukama umMam mpu na-
pamMembpa: npou3xog, pasmep U gpeHakHo mscmo.
OcHoBHama namodusuonoz2us Ha ducmyaume, gpe-
Hupawyu ce B gecHu cbpgeyHu kyxuHu e woHm om
AsBo HagscHo — om kopoHapHama uupkyAaauus (3oHa
¢ no-Bucoko HanszaHe), koM 6earogpobHomo kpbBo-
obpaweHue (30Ha ¢ no-Hucko HaaszaHe) no Bpeme
Ha guacmoaa. ToBa Bogu go obemHo npemoBapBaHe
Ha gacHama kamepa u beaogpobHama apmepus, a 8
nocaegcmBue u Ha AsBa kamepa. Qucmyaume, gpe-
Hupawu ce koM AeBume kyxuHu npuyuHsBam obeMHo
npemoBapBaHe Ha AgBama kamepa, nogobHo kakmo
Npu aopmHa uHcypuuueHuUUs.

MNMoayuaBa ce noBuwaBaHe Ha kpauHomo guac-
MOAHO HaAs2zaHe nhopagu ocobeHocmma Ha kopo-
HapHomo kpvBoobpauwieHue, koemo om cBos cmpaHa
Bogu go noHwkaBaHe Ha nepdy3uOHHOMO HaAsizaHe u
nocnegBawa muokapgHa ucxemus. Om cBos cmpaHa
noBuweHusm kopoHapeH nomok npe3 ¢ucmyao3Hama
apmepus e npegpasnorazaw, ¢akmop 3a paszBumue
Ha amepockaepo3sa.

TepaneBmuuyHama cmpamezusi nNpu nauueHmu
¢ KAQ 3aBucu om pasmepa u aHamomusima Ha ¢u-
cmyaama, Haauvuemo Ha cumnmomu, Bv3pacmma Ha
nauueHma kakmo u HaAu4uemo Ha acouuupaHu Cobp-
geuHo-cbgoBu aHoMaAuu u 3aboasBaHus.

A. Angelov et al.
Coronary vessels anomalies... CARDIOLOGY&
Volume 4, Number 4 « 2021 CARDIAC SURGERY

was registered along with normal electrocardiograph-
ic and echocardiographic parameters.

DiscussioN

Coronary artery fistulas are very rare cardiac ab-
normalities. They were first described by Krause in
1865, and the first surgical treatment was performed
in 1947 [4]. Most patients with congenital CAF are
asymptomatic in childhood and adolescence, but
with age, complaints such as dyspnea, easy fatigue
or angina pectoris as a result of heart failure, pulmo-
nary hypertension or myocardial ischemia caused
by the so-called ,steal syndrome or phenomenon®.
Myocardial infarction, subacute endocarditis, or an-
eurysm formation with embolization or rupture near
the site of vascular communication are much less
common [25].

Hemodynamics is influenced by three param-
eters: origin, size, and drainage location. The main
pathophysiology of fistulas draining in the right heart
cavities is a shunt from left to right - from the coronary
circulation (area of higher pressure) to the pulmonary
circulation (area of lower pressure) during diastole.
This leads to volumetric congestion of the right ven-
tricle and pulmonary artery, and subsequently the left
ventricle. Fistulas draining to the left cavities cause
volumetric congestion of the left ventricle, similar to
aortic insufficiency.

There is an increase in end-diastolic pressure due
to the peculiarity of coronary circulation, which in turn
leads to a decrease in perfusion pressure and subse-
quent myocardial ischemia. In turn, increased coro-
nary flow through the fistulous artery is a predisposing
factor for the development of atherosclerosis.

The therapeutic strategy in patients with CAF
depends on the size and anatomy of the fistula, the
presence of symptoms, the patient's age and the
presence of associated cardiovascular abnormalities
and diseases.
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Cnopeg npenopbkume Ha AmepukaHckama cop-
geuHa acouuauus (American Heart Association — AHA)
3a BpogeHu cbpgeyHu 3aboasaBaHus npu Bv3pacmHu
nauueHmu 3amBapsaHemo Ha Bcuuku 2onemu KAQD ce
npenopbuBa He3aBucumo om cumMnmomMume Ha hauu-
eHma. lNokasaHusma 3a 3amBapsHe Ha kopoHapHume
apmepuanHu ¢ucmyau 6e3 kauHuuHa u3sBa ca ¢ ueA ga
ce npegomBpamu pas3Bumuemo Ha ycArokHeHus [26].

MNMokasaHusima 3a Xupyp2uuHO AeYeHue Ha MaA-
ku ¢pucmyau ca cnopHu, Bonpeku ye MHO20 Xupyp3u
npenopbyBam mpaHckamembpHO UAU XUpyp2UYHO
A€UYEHUe gopu U Npu acuMnNmMOMHUME nauueHmu
nopagu cowecmByBawus puck om yzonemsBaHe Ha
ducmyaume, koemo bu goBeno go noBuweH puck
om ycAaokHeHus (mpombo3a, gucmanHa emboAusa-
uus, pynmypa) [25]. B noBeuemo cayuyau mankume,
aCUMNMOMHU, XeMoguHamuuHo HeaHauumu KAQ ce
nekyBam koHcepBamuBHo, kamo cnopeg Hskou aB-
mopu e Heobxogumo ga ce Bkalouu u aHmumpom-
BbouumHa mepanus. MskalouumenHo psgko npu npo-
cnegsaBaHe ce HabalogaBa cnoHmaHHo 3amBapsaHe Ha
ducmyaume, onucaHu B 1-2% om HabalogaBaHume
cAayvau [25]. OnepamuBHomo 3amBapsHemo Ha MaA-
ku go ymepeHu ¢ucmyau ce npenopvuBa camo npu
CuMnmomMHU nauueHmu (BkalouumeAHo me3u cove
cmeHokapgusi; ucxemus;; apummus; koHmpakmuAHa
gucoyHkuus, cBop3aHa ¢ pucmyaama) [26].

Bonpeku ue xupyp2uuHume peayamamu ca 3ago-
BoAumeAHU U Xupyp2usma e 3AamHusm cmaHgapm
3a AeveHue Ha KAQ, kamembp-6a3upaHomo uHmep-
BeHUUOHaAHO AeyeHUe € U3NOA3BaHemo Ha pa3AuYHU
ycmpoucmBa, okaygepu u Hamomku mMoXke ga bbge
npuemauBa aanmepHamuBa Ha omBopeHama onepa-
uus B8 Hakou cumyauuu C nogxogsawa aHamomus U
HaAu4ue Ha onumeH ekun.

Mpu Haauuue Ha 2onemu KAD ¢ wobHmMoBe ¢ Bu-
cokockopocmeH nomok, mHokecmBo komyHukauuu u
¢dopmupaHe Ha aHeBpuama, kakmo u Heobxogumocm
om kopoHapeH baunac uau kaanHa onepauus, mpaH-
ckamemvpHo 3amBapsiHe Ha ducmyaume He MoXe ga
b6vge Memog Ha usbop [4]. Mpu nocaegHUMe Hepagko
ce HabAalogaBam pesugyanHu ¢pucmyau, koumo Haaa-
2am noBmopHU npouegypu, 0COBEHO NpU HaAUYUE Ha
MHOkecmBo ducmyau. YcaokHeHus, kamo cvgoBa
mpomb603a, MuokapgeH uHpapkm uau kapguomuona-
mus ce HabalogaBam psgko.

>> 12

According to the guidelines of The American Heart
Association for the management of adult congenital
heart disease — closure of all large CAFs regardless
of symptoms is recommended. The main purpose of
closure of fistulas in asymptomatic patients is to pre-
vent the development of complications [26].

The indications for a surgical treatment of small
fistulas are debatable, though, a lot of surgeons rec-
ommend transcatheter or surgical closure of the fis-
tulas even of the asymptomatic patients due to the
risk of enlargement of the fistulas, thus increasing the
risk of complications (thrombosis, distal embolisation,
rupture) [25]. In most cases the small, asymptomat-
ic, non- hemodynamically significant CAF are treated
conservatively, and regarded to some authors anti-
platelets therapy is also needed.

Spontaneous closure of the fistulas, described in
1-2% of the observed cases, is extremely rare on fol-
low-up [28,29]. Surgical closure of small to moderate
fistulas is recommended only in symptomatic patients
(including those with angina, ischemia, arrhythmia,
fistula-related contractile dysfunction) [26].

Although surgical results are satisfactory and
surgery is the gold standard for the treatment of
CAF, catheter-based interventional treatment using
a variety of devices, occluders, and coils may be
an acceptable alternative to open surgery in some
situations with appropriate anatomy and experi-
enced staff.

In the presence of large CAF with high-veloci-
ty shunts, multiple communications and aneurysm
formation, and the need for coronary bypass or
valve surgery, transcatheter closure of fistulas may
not be the method of choice [4]. In the latter, re-
sidual fistulas are often observed, which require
repeated procedures, especially in the presence of
multiple fistulas. Complications such as vascular
thrombosis, myocardial infarction or cardiomyopa-
thy are rare [28]



3 AKAIOYEHUE

MpegcmaBeHusim kauHuueH cayual gemMoHcmpupa
cpaBHumenHo psgka BpogeHa cvbgoBa aHOMaAusi npu
BvapacmeH hauueHm ¢ kauHuuHa ussBa Ha muokapgHa
ucxemus B8 pesyamam Ha ,peHomeH Ha omkpagBaHe-
mo”. NMoBegeHuemo npu makuBa cumyauuu e guckycu-
OHHO, NOpagu Auncama Ha gocmambyHO AumMepamypHU
gaHHU no memama. QusukaAHusm cmamyc Ha nauu-
€eHma, kAuHUYHUMe cumnmomu, npugpy>kaBawama na-
monoz2us U pesyamamume om uHBa3uBHume u Heu-
BasuBHume uscaegBaHus ca mesu, koumo mps6Ba ga
HacouBam mepaneBmuyHomo HuU noBegeHue.

Basupauku ce Ha Haxogkama om obpa3Hume
uscnegBaHua (MHOokecmBo kopoHapHO-NYAMOHaAHU
¢ducmyau) npu koHkpemHus cayuad, uHgukauus npu
kauHuuHa u3sBa ce sB8a8a onepamuBHOMO AeUeHue.

Cmpamezusima, kosmo usbpaxve npu Hawama
nauueHmka, BkalouBawe onmumaAHa aHmMuuUCxXemMuu-
Ha MegukameHmo3Ha mepanus, a 8 cAyuyau Ha Aunc-
Bawo kauHuuHo noBausiBaHe bewe obcbgeHa nAaHo-
Ba onepamuBHa uHmMepBeHuus.

MpugobuBaHemo Ha onum, ycbBbpweHcmBaHemo
Ha anapamypama u BHegpaBaHemo Ha HOBu ycmpou-
cmBa gaBa BbamoxkHocm 3a pasAuuHu mepaneBmuu-
HU BapuaHmu. MpegnoyumaHusm nogxog mps6Ba ga
ce nogbepe uHguBugyaAHo npu Bceku nauueHm cno-
peg aHamomusima Ha pucCmyAume, HaAUYUEMO UAU
omcbcmBuemo Ha gpyau aHomaAuu, kakmo u cnopeg
onuma Ha onepamopa. B geucmBumeaHocm, usbo-
pbm Ha nNogxog Ha noBegeHue Npu nauueHmu Cbc
cumnmomu Bce owe ocmaBa npomuBopeuuB. Peaya-
mamume om onucaHume UHBa3uBHU UAU Xupypauu-
HU uamouHuuu nokasBam noumu egHakBa edekmuB-
Hocm, npexkuBsemocm u cMopmHocm [1].
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CoNCLUSION

The presented clinical case demonstrates a rel-
atively rare congenital vascular abnormality in an
adult patient with clinical manifestations of myocar-
dial ischemia as a result of the “theft phenomenon”.
In such situations the behaviour is debatable due
to the lack of sufficient literature on the topic. The
patient’s physical status, clinical symptoms, con-
comitant pathology and the results of invasive and
non-invasive studies are what should guide our ther-
apeutic behaviour. Based on the findings of imaging
studies (multiple coronary-pulmonary fistulas) in this
case, an indication for clinical manifestation is sur-
gical treatment.

The strategy we chose for our patient included
optimal anti-ischemic drug therapy, and in case of no
clinical response, planned surgical intervention was
discussed.

The increased experience and the improved de-
vices and techniques provide a variety of therapeu-
tic options. The preferred approach for any individual
patient will depend on the anatomy of the fistula, the
presence or absence of associated defects, and the
experience of the interventional cardiologists and sur-
geons. In fact, the optimal management of symptom-
atic patients with coronary artery fistulae still remains
controversial. However, results from the transcathe-
ter and surgical literature show that both approaches
have similar early effectiveness, morbidity, and mor-
tality [1].
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MWNOKAPOEH MHOAPKT KATO YCAOXKHEHUE HA CPEAQHO TEDXKKA ®OPMA
HA COVID-19 UHDEKUUNA — KAMHUYEH CAYYAN

M. L{BemkoBa', . UBaHoB', B. MamapuHcku', 4. CumoBa?3*

"CBAAK B. TopHoBo
2MBAA ,,Cvpue u Mo3vk” — lNreBeH
3Bvazapcku kapguonoauyeH uHcmumym
“Meguuurcku yHuBepcumem — reBeH

Peslome. MNpegcmaBsame kauHuueH cayvau Ha nauueHm ¢ muokapgeH uHdapkm caeg npekapaHa cpegHo
mexkka ¢popma Ha COVID-19 uHdekuus. MauueHmom e 6e3 usBecmHa kopoHapHa boaecm u 6e3 3HaUUMU
puckoBu pakmopu 3a VIBC. Lleama Ha Hacmoswusa kauHuueH cayyal e ga noBuwu ocBegomeHocmma 3a
mpombomuuHume ycAokHeHus npu COVID-19 uHdekuusma u ga ce npegaoku mepaneBmuyeH nogxog
npu nauueHmu ¢ MuokapgeH uHdapkm 6e3 3Hauuma kopoHapHa 6oaecm.

KalouoBu gymu: muokapgeH uHdapkm, Covid-19 uHdpekuus, mpombomuyHU ycAOKHEHUS

MYOCARDIAL INFARCTION AS A COMPLICATION AFTER MODERATE CASE
OF COVID-19 INFECTION - CLINICAL CASE

M. Tsvetkova', I. Ivanov', V. Patarinski® I. Simova®*®*
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Abstract. We present a clinical case of a patient with myocardial infarction as a complication after
moderate case of COVID-19 infection. The patient had no previous history of coronary artery disease
(CAD) and no major risk factors for CAD. The purpose of the presented case is to inform once again about
the thrombotic complications of the Covid-19 infection and to propose a possible therapeutic approach in
patients with myocardial infarction and no CAD.

Key words: myocardial infarction, Covid-19 infection, thrombotic complications

YBopn INTRODUCTION

BbB Bpeme Ha cBemoBHa naHgemus bsxa cmap-
mupaHu MHokecmBo npoyuBaHus 3a ycmaHoBsBaHe
Ha namoaHamomusima u hamozeHe3ama Ha UHdek-
uusma cbc SARS-CoV-2 Bupyca. CmapmoBume npo-
yuBaHusa ycmaHoBuxa, ue Bupycbm 3acsea kaemkume
upe3 aHauoMeH3UH-koHBepmupawusm eH3um 2 (ACE-
2) peuenmop B anBeonapHus enumen [1], muokapga u

In a time of global pandemic numerous trials were
started to determine the pathoanatomy and patho-
physiology of the SARS-CoV-2 virus infection. The
initial data revealed that the virus affects the cells
through the angiotensin-converting enzyme 2 (ACE-
2) receptor located in the alveolar epithelium [1], the

eHgomena Ha kopoHapHume cbgoBe [2]. BcaegcmBue
Ha BupycHama uHBa3us ce pa3BuBam noAuopz2aHHU
nopakeHus, ¢ yBperkgaHe Ha eHgomena Ha cbgoBeme
u mpombo3upaHe Ha Mankume cbgoBe Ha opzaHume.

myocardial and endothelial cells of the coronary ves-
sels [2]. As a result of the viral invasion a multiorgan
damage occurs with endothelial damage and throm-
bosis of the small vessels around the body. While the
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Bvnpeku ue Bupycbm amakyBa npegumHo 6eaus gpob
[3], uma gaHHu 3a noBuweH puck om mpomboembo-
AUYHU YCAOKHEHUst no Bpeme Ha 3aboasiBaHemo [4].

Mo Bpeme Ha BupycHama uHBa3usi, cnaik-npo-
meuHbm Ha BupycHama o6BuBka ce 3axBawa 3a
aH2uomeH3uH2-koHBepmupawuss  eH3uM, koemo
cmapmupa kackaga om edpekmu, obycaaBauwo ce om
gucpeaynauusma Ha aHzuomeHsuH-1. MauueHmume
€ nognexkaulo copgeuHo 3aboasBaHe ca ¢ no-Bucok
puck om pa3Bumue Ha mexku dopmu Ha boaecma,
BkalouumenHo cmovpm [5].

Hald-uecmume kauHuuHu nposiBu Ha cbpgeyHo-
cbgoBo 3acsizaHe npu uHdpekuusa ¢ SARS-COV 2 ca:

1. Muokapgum

2. Ocmpu kopoHapHU cuHgpoMu

3. CopgeuHa HegocmambuHocm/kapguo2eHeH wok

4. Apummuu

5. BeHo3eH/nyAMOHaAEH eMboAUu3bM

6. Nncyam.

YBpegama, kosmo COVID-19 npuuuHsBa Ha CCC,
e myamudpakmopHa u e pesyamam om gucbanaHc
Mexkgy Bucokume mMemaboAumHu Hy>kgu U Huckus
copgeueH pesepB, cucmemHomo Bv3naneHue u
mpombozeHe3ama, B gonvaHeHue koM gupekmHama
cvpgeuyHa yBpega om Bupyca.

lNamozeHemuyHume mexaHu3mu, no koumo moXke
ga ce 3acezHe Cbpuemo, ca CAegHUme:

— BupycHama mokcuuHocm;

— uMyHOMeguupaHa yBpega;

— eHgomeaum;

— UMyHOMPOMBOMUYHU MexaHU3MU;

— ucxemuuHa yBpega- HecbomBemcmBue mexkgy
kucapogHume Hy>kgu u cHabgsaBaHe.

Peuenmopbm 3a ACE2 e BxogHama Bpama 3a Bu-
pyca B knemkama, caeg koemo Bupycom ce penaukupa
Bompe B Hes. B pesayamam ce pa3BuBam mopdonozuu-
HU u3MmeHeHusi, BkalouumenHo muodubpunHa gedpa-
a2aMeHmauus, pesyamupawu eBeHmyanHo 8 anonmo3sa.
HekpomuuHume yyacmbuu nocmeneHHO ce 3anbABam
¢ HedyHKUUOHaAHA 2paHyAauUOHHa mbkaH, koemo oby-
cnaBs dyHkuuoHanHU npomeHu B muokapga.

MamoxucmonozuuHo e gokasaHo cmpynBaHe Ha
Bv3naaumenHu kaemku okono eHgomeaa Ha Manku-
me cbgoBe. ToBa 0bycnaaBsa nokanHa Bv3naAumenHa
peakuus ¢ pa3Bumue Ha eHgomeAum.

Ipya Bb3amorkeH MexaHU3bM e hoBuweHama mpom-
bozeHHocm no Bpeme Ha uHdekuusma ¢ Bupyca. Ha-
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virus primary attacks the lungs [3], there is a higher
risk for thromboembolic events during the course of
the disease [4].

During the viral invasion, the spike protein of
the virus membrane connects to the ACE-2 recep-
tor, which triggers a cascade of effects, resulting in
dysregulation of angiotensin-1. Patients with underly-
ing heart disease are of higher risk to develop severe
forms of Covid-19, including death [5].

The most common clinical manifestations of
cardiovascular involvement in SARS-COV 2 infec-
tion are:

Myocarditis
. Acute coronary syndromes
. Heart failure/Cardiogenic shock
. Arrhythmias
. Venous/Pulmonary embolism
. Stroke

The damage, that SARS-COV 2 does to the car-
diovascular system, is multifactorial and is a result
of imbalance between the high metabolic needs and
the low cardiac reserve, systemic inflammation and
the thrombogenesis, in addition to the direct cardiac
damage from the virus.

The pathogenetic mechanisms by which the heart
can be affected are the following:

— Viral toxicity

— Immunomediated damage

— Endothelitis

— Immunothrombotic mechanisms

—Ischemic injury — mismatch between oxygen
needs and supply

The ACE2 receptor is the gateway for the virus
in the cell, after which the virus replicates inside it.
As a result, morphological changes develop, includ-
ing myofibrillar defragmentation, possibly resulting in
apoptosis. The necrotic areas are gradually filled with
non-functional granulation tissue, which causes func-
tional changes in the myocardium.

Pathonhistologically, an accumulation of inflamma-
tory cells around the endothelium of small vessels
has been demonstrated. This causes a local inflam-
matory reaction with the development of endothelitis.

Another possible mechanism is increased throm-
bogenicity during virus infection. Inflammatory com-
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bAlogaBa ce obpasyBaHe Ha Bb3anaaumenHu komnaekcu
om HeympoduAu, mpombouumu u GubpuH [6].

ACE2-peuenmopobm, kalouoBusm kaembueH pe-
uenmop Ha SARS-CoV-2, e ugeHmuduuupaH B mMHo-
»kecmBo opzaHu, Ho kAembuHOMO My pasnpegeneHue
B yoBewkomo covpue He e ACHO onpegeneHo. Ycma-
HoBeHo e, ue nepuuumume ca ¢ Bucoka ekcnpecus
Ha ACE2 u mozam ga geucmBam kamo ueneBama
copgeuHa knemka Ha SARS-CoV-2. HapaHsaBaHemo
Ha nepuuumume nopagu BupycHa uHbekuus moxke
ga goBege go gucdyHkuus Ha kanuaspHume eHgo-
meAHu kaemku, npegu3BukBauku mukpoBackynapHa
gucdyHkuus. NMayueHMume covc cbpgeyHa Hegocma-
moyHocm noka3Bam noBuweHa ekcnpecus Ha ACE2,
koemo o3HauaBa, ue ako ca 3apaseHu ¢ Bupyca,
me3u hauueHmu Mo2am ga umam no-Bucok puck om
UHpapkm u KpumuyHO cbCmosHue.

Cnpamo uemBopmama geduHuuus Ha Mmuokapg-
Hus uHdapkm Ha EBponelckomo gpykecmBo no
kapguonozus [7], nocaegHusm moxke ga 6vge kaacu-
¢duuupaH B 5 pasauyHU muna Ha 6azama Ha NamoAo-
2UYHU, KAUHUYHU U npogHOCmMuyYHU pa3Auku, kakmo u
Ha pasAuyHUMe cmpameauu Ha AeYeHue.

MuokapgeH uHdapkm mun 1: npuyuHeH om
amepompomMbo3Ha kopoHapHa apmepuaAHa borecm
(CAD) u obukHoBeHo npegu3BukaH om pynmypa Ha
amepockaepomuuHa naaka. OmHocumeAHOmMoO 06-
pemMeHsBaHe ¢ amepockAepo3a u mpombo3a BvB
BuHoBHama naaka Bapupa 3Ha4YUMEAHO U guHamuu-
Hama mpomMbo3Ha komnoHeHma MoXe ga goBege go
gucmanHa kopoHapHa emboAusauus, npuyuHsBauwia
MuouumHa Hekpo3sa. NMaakoBama pynmypa moxe ga
6vge ycrokHeHa He camMo om UHMpamMypasHa mMpoM-
603a, HO U om xemopazusi B8 naakama npe3 pynmypu-
paHama noBbpxHoCcm.

MuokapgeH uHdapkm mun 2: [lNMamodusuo-
AO2UYHUSM MexaHu3bM, Bogew, go UCXEMUYHO Mu-
okapgHo yBpexkgaHe, e HecbomBemcmBue meXgy
kucnaopogHo cHabgaBaHe u kucaopogHume HyXkgu.
Ocmpama pynmypa Ha amepompoMbo3Ha naaka
no npaBuno He e xapakmepHa 3a Ml mun 2. B Hsikou
caydau go Ml mun 2 moke ga goBege kopoHapHusm
eMbOoAU3bM, NPUYUHEH OM Mpombu, kaAuul uau Be-
2emauuu om npegcbpgusma uau kamepume, uAu oc-
mpa aopmHa gucekauus. Mpu Aaunca Ha CAD npu Ml
mun 2 obave noA3ama om cmpamezuume 3a pegyk-
uus Ha CopgeuHo-cbgoBus puck ocmaBa HecuaypHa.

M. Tsvetkova et al.
Myocardial infarction as a complication... CARDIOLOGY&

Volume 4, Number 4 « 2021 CARDIAC SURGERY

plexes of neutrophils, platelets and fibrin are ob-
served [6].

The ACE2 receptor, the key cellular receptor
for SARS-CoV-2, has been identified in a number
of organs, but its cellular distribution in the human
heart is not clearly defined. Pericytes have been
found to be highly expressed in ACE2 and may act
as the target heart cell of SARS-CoV-2. Injury to
the pericytes due to a viral infection can lead to
capillary endothelial cell dysfunction, causing mi-
crovascular dysfunction. Patients with heart failure
show increased ACE2 expression, which means
that if they are infected with the virus, these pa-
tients may have a higher risk of heart attack and
critical condition.

According to the European Society of Cardiolo-
gy's fourth definition of myocardial infarction [7], the
latter can be classified into 5 different types based
on pathological, clinical and prognostic differences,
as well as different treatment strategies.

Type 1 myocardial infarction: caused by athero-
sclerotic coronary artery disease (CAD) and usually
caused by rupture of atherosclerotic plaque. The rel-
ative burden of atherosclerosis and thrombosis in the
plaque varies considerably and the dynamic throm-
botic component can lead to distal coronary emboli-
zation causing myocyte necrosis. Plague rupture can
be complicated not only by intramural thrombosis but
also by hemorrhage in the plaque through the rup-
tured surface.

Type 2 myocardial infarction: The pathophys-
iological mechanism leading to ischemic myocar-
dial damage is a mismatch between oxygen supply
and oxygen needs. Acute rupture of atherosclerotic
plaque is not typically characteristic of Ml type 2.
In some cases, Ml type 2 can be caused by coro-
nary embolism caused by thrombi, calcium, or atrial
or ventricular vegetation, or acute aortic dissection.
However, in the absence of CAD in type 2 MI, the
benefits of cardiovascular risk reduction strategies
remain uncertain.
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MuokapgeH uHapkm mun 3: OmkpuBaHemo
Ha cvpgeyHu mapkepu B8 kpbBma uma oCHOBHO 3Ha-
ueHue 3a nocmaBsHe Ha guazHo3a MI. NauueHmume
obaye Mozam ga ce npegcmaBam ¢ munuuHa kap-
muHa Ha MuokapgHa ucxemus/uHbapkm — Bkalouu-
meAHo BeposmHO HoBu ucxemuuHu ECG npomeHu
uanu kamepHo MvkgeHe — u ga 3az2uHam, npegu ga
cmaHe Bv3mokHo B3emaHe Ha kpvB 3a uscnegBaHe
Ha cbpgeuHu buomapkepu. Mpu makuBa nauueHmu
ce nocmaBsa guazHo3a Ml mun 3, ako uma CUAHO
CbMHeHuUe 3a cbbumus, gbAkawu ce Ha ocmpa Mu-
okapgHa ucxemusi, gake u ga AuncBam cbpgeuHu bu-
omapkepHu gaHHu 3a M.

MuokapgeH uHdapkm mun 4 (a, 8 u ¢) u mun 5 ca
cBobp3aHu CbC CbpgeyuHo hpouegypHO MuokapgHo yB-
pekgaHe, cBbp3aHo ¢ kopoHapHu peBackyrapusauuoH-
HU npouegypu — nepkymaHHa kopoHapHa uHmepBeH-
uusa (PCI) uau kopoHapeH apmepuaneH balnac gpadm
(CABG). Moke ga cvBnaga no Bpeme cvbc camama
npouegypa, kamo uspa3 Ha nepunpouegypHu npobae-
MU, UAu MOXke ga Hacmovnu no-kbcHo B peayamam Ha
YCAOKHEHUS OM UMNA@HMU, Hanpumep paHHa UAu kbe-
Ha cmeHmM-mpomMb0o3a UAU UHCMEHM pecmeHo3a npu
PCI, okay3us unu cmeHo3a Ha 2padm npu CABG.

MHo3uHcmBomo cayyau Ha muokapgeH uHdapkm
npu COVID-19 uHdekuusma ca muokapgeH uHpapkm
mun 2, u ca cBvp3aHu ¢ nbpBuuHama uHdpekuus, xe-
MOQUHaMUYHUS U pecnupamopeH cpuB.

KAVHWYEH cAYYAl

Kacae ce 3a 50-2oguweH nhauueHm, nocmbnBaul,
3a nopBu nom B KauHukama. OnaakBaHusama ca 3a-
NOYHaAU 2 gHU npegu Xxocnumaauslauusma, kamo
BOAHUSM ce CbOYyguUA Om CUAHA pempocmepHaAHa
2pbgHa bonka ¢ upaguauus kbm 2bpba, npugpyke-
Ha om 0BuAHO nomeHe, npogbAkuna okoro 30 Mu-
Hymu. lNopagu me3u onaakBaHusma npe3 caegBa-
wume gHu, nocemua pedepupawusa cu kapguonoz B
ambynamopHu ycaoBus, kolumo caeg pezucmpupaHe
Ha ucxemuuHu EKI npomeHu, HacouBa nauueHma
kom KauHukama 3a uHmMepBeHUUOHaAHO AeYeHue.
Okono 10 gHuU no-paHo no noBog Ha GeBpPUAHO-UH-
mokcukauuoHeH cuHgpoM u kawauua e npoBegeHa
peHmaeHozpadus, om kosmo e koHcmamupaHo Ha-
AUYUEMO Ha nHeBMOHuUYeH npouec, npu HezamuBeH

>> 18

Type 3 myocardial infarction: The detection of
cardiac markers in the blood is essential for the di-
agnosis of MIl. However, patients may present with
a typical picture of myocardial ischemia/infarction
— including possibly new ischemic ECG changes
or ventricular fibrillation — and die before blood
sampling for cardiac biomarker testing is possible.
In such patients, type 3 Ml is diagnosed if events
due to acute myocardial ischemia are strongly sus-
pected, even if cardiac biomarker data for Ml are
lacking.

Myocardial infarction type 4 (a, ¢ and c) and type
5 are associated with cardiac myocardial damage as-
sociated with coronary revascularization procedures -
percutaneous coronary intervention (PCI) or coronary
artery bypass graft (CABG). It may coincide in time
with the procedure itself, as an expression of peripro-
cedural problems, or it may occur later as a result
of implant complications, such as early or late stent
thrombosis or instant restenosis in PCI, occlusion or
graft stenosis in CABG.

The majority of cases of myocardial infarction in
patients with COVID-19 infection are myocardial in-
farction type 2, and are associated with primary infec-
tion, hemodynamic and respiratory failure.

CLINICAL CASE

The case is about a 50-year-old patient, present-
ing to our clinic for the first time. His complaints began
2 days prior hospitalization, when the patient woke up
from severe retrosternal chest pain with irradiation to
the back, accompanied by profuse sweating, which
lasted for about 30 minutes. Due to these complaints
in the following days, he visited his referring cardiol-
ogist in an outpatient setting, who, after registering
ischemic ECG changes, referred the patient to our
clinic for interventional treatment. About 10 days earli-
er, an X-ray was performed for the febrile-intoxication
syndrome and cough, which revealed the presence
of a pneumonic process, with a negative PCR test for



PCR-mecm 3a COVID-19. Mo mo3u noBog e npoBena
AeuebeH kypc ¢ mokcupaokcauuH.

MauueHmMbm He cbobwaBa 3a MUHaAU CopgeyHo-
CbgoBu uHUUgEHMU U npegwecmBawu Xocnumaau-
3auuu 3a CcbpgeyHo-cbgoBu 3abonsaBaHus, kakmo u
3a npugpykaBawu 3aboasBaHus. PukoBu dakmopu
3a VIBC: noa, HagHOpMEHO meaao, mlomioHoNyweHe.

Mpu xocnumaausauusma nauueHmom e B cma-
BuAHO 0BbWo cbcmosiHUe, 6e3 e2pbgeH guckomdpopm,
¢ maxukapgus. Enekmpokapguozpamama npu noc-
mbnBaHemo nokasBa cuHycoBa maxukapgus, ¢pek-
BeHuus — 110/min; ST-eneBauus BvB II, lll, aVF ¢ od-
opmeHa QS-¢dopma B8 Ill, aVF.

Om nabopamopHume uscaegBaHus ce ycmaHoBu:

* Tecm 3a COVID-19 anmumena: IgM(+); IgG(+)

* MKK: Leu — 12,96; Er — 4.93; Hb — 160 g/I; Hct
—0.49; Tr — 492;

¢ Koazynauus: APTT — 41.0”; INR — 1,05 ; npo-
mpombuHoBo Bpeme — 14,5 s

M. Tsvetkova et al.
Myocardial infarction as a complication... CARDIOLOGY&
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Covid-19. He then conducted a course of treatment
with Moxifloxacin.

The patient did not have past history of cardiovas-
cular events and previous hospitalizations for cardio-
vascular disease or concomitant diseases. Risk fac-
tors for coronary heart disease: gender, overweight,
smoking.

At hospitalization, the patient was in a stable gen-
eral condition, without chest discomfort, with tachy-
cardia. Admission electrocardiogram showed sinus
tachycardia, heart rate of 110/min; ST-elevation in
leads II, lll, aVF, QS in lll, aVF.

The blood test showed:

* Test for COVID-19 antibodies: IgM (+); IgG (+)

* Full blood count: Leu — 12.96; Er — 4.93; Hb -
160 g/I; Het — 0.49; Plt — 492;

* Coagulation: APTT—- 41.0”; INR- 1.05; PT. time —
14.5 sec

®ua. 1. EKT npu nocmwnBaHemo — cuHycoB pumbm, ST eneBauus I, Ill, aVF ¢ odopmeHa QS popma 8 Ill u aVF

Fig. 1. ECG on admission — sinus rhuthm, ST elevation I, lll, aVF with formed QS form in Il and aVF
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e KpeamuHuHoB kaupbHC — 147

* Ypea — 4,3 mmol/I

* KpeamuHuH — 75 pumol/I

* KOK — 106; KK-MB — 30; hsTnl — 3600 pg/ml
(Hopma 35 pg/ml)

* Eaekmpoaumu: K — 3,72 mmol/l; Na - 141
mmol/l; Cl — 107 mmol/I

* hlokoza — 5,9 mmol/I

¢ Xonecmepon — 4,45 mmol/l;

* Tpuaauuepugu — 2,30 mmol/l

* HDL - 0,86; LDL — 2,54

Om npoBegeHama exokapguozpadus ce ycma-
HOBuU gonHO-BopxoBa xunokuHesus, gunamupaHo All,
xunepmpoodus Ha AK, 3anaseHa 2n0banHa cucmoAHa
dyHkuus; ppakuus Ha usmaackBaHe — 55%.

C o2neg kauHuyHama u napakAuHuyHama koH-
cmeAauus npuexve, ye ce kacae 3a mMuokapgeH
uHpapkm B nogocmuvp cmaguu. MauueHMvm 6e
HacoueH koM kamemepusauuoHHa Aabopamopus 8
yckopeH nopsaguk. MNpoBegoxme ceaekmuBHa kopo-
HapHa aHauozpadus, om kogsmo obekmuBusupaxwme:
geceH mun uupkyaauus. LCA: cmBoa — 6e3 cmeHo3u;
LAD - ¢ HepaBHocmu; LCx — ¢ HepaBHocmu; RCA —
guodysHo ¢ HepaBHocmu; PD — ¢ mpombomuuHa ok-
Ay3usi om ocmuymMa go nepudepusma c TIMI I-1l; ABI
— He ce ocvwecmBu.

Left Coronary 7.5 fps Normal
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* Creatinine clearance — 147

* Urea — 4.3 mmol/l

* Creatinine 75 umol/I

KK-106; KK-MB-30; hsTnl — 3600 pg/ml (norm
35 pg/ml)

* Electrolytes: K — 3.72 mmol/l; Na — 141 mmol/l;
Cl =107 mmol/I

* Glucose — 5.9 mmol/l

* Cholesterol — 4.45 mmol/l;

* Triglycerides — 2.30mmol/I

* HDL - 0.86; LDL — 2.54

Echocardiography revealed infero-apical hypoki-
nesia, dilated left atrium, left ventricular hypertrophy,
preserved global systolic function; ejection fraction —
55%.

According to clinical and paraclinical constella-
tion, we assumed that the case was of a subacute
myocardial infarction. The patient was referred to a
catheterization laboratory in an expedited manner.
We performed selective coronary angiography, from
which we found: Right type of circulation. LCA: LM —
without stenosis; LAD — with irregularities; LCx — with
irregularities; RCA — diffuse with irregularities; PD —
with thrombotic occlusion from the ostium to the pe-
riphery with TIMI I-Il; Ventriculography — did not take
place.

SBALK Welikeo Tarnowvo
Arurion
18-December- 2828
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Que. 2 | Fig. 2

MNMopagu Auncama Ha KAuHUYEH onum U SICHU Ha-
coku 3a noBegeHue om cBemoBHume kapguonoauu-
Hu gpy>kecmBa 3a neueHue Ha muokapgeH uHdapkm
cvc ST-eneBauus kamo ycaokHeHue Ha COVID-19
uHdpekuus, ce B3e peweHue 3a AeyeHue “off-label”.
3amoBa npu maka nomBvpgeHama guagHo3a Nnogoc-
mop STEMI Ha [ICAK npu mpombomuuHa okAy3us Ha
PD-RCA u Aauncama Ha cuz2HudukaHmHa kopoHapHa

Due to the lack of clinical experience and clear
guidelines from the world cardiac societies for the
treatment of ST-elevated myocardial infarction as a
complication of COVID-19 infection, an ,off-label” ap-
proach was decided. Therefore, with the confirmed
diagnosis of subacute STEMI of the inferior wall of
the left ventricle with thrombotic occlusion of PD-RCA
and the absence of significant coronary stenosis, it
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CmeHo3a ce pewu hayueHmom ga ce mpemupa koH-
cepBamuBHo u ga ce HanpaBu koHmponaHa pe-CKAI
CAeg eguH geH 3a npeoueHka Ha kopoHapHus cma-
myc. MpunoxkeHa 6e BoaycHa gosa GP IIB/IIIA uHxu-
6umop (Tirofiban), nocregBaHa om 24-yacoBa uHoy-
3us Ha GP IIB/IIIA uHxubumop u heparin. MauueHmobm
ce naaHyBa 3a koHmpoaHa pe-CKAI caeg 24 vaca.

Ha koHmpoaHama kopoHapozpadus ce obekmu-
Busupa HeokAy3uBHa mpombo3a Ha PD, om ocmuyma
go nepudepusma c¢ TIMI lll. Cnpsmo npegxogHama
kopoHapozpadus, caeg 24-uacoBama uHdpy3us Ha GP
IIB/IIA uHxubumop u heparin ce HabalogaBa nogo-
bpeHue Ha cmeneHma Ha kpbBomoka u nauueHmMbM
€ mpauHO acCuMNMOMEH.

KoHmpoaHama enekmpokapguozgpadus npegu
usnucBaHemo nokasa: cuHycoB pumom, QS-dopma B
Il u aVF ¢ HezamuBHa T-BvaHa, dppekBeHuusa 60/min.

Jal1ll1a516a3a
8 -MNovember-19768

Lett Coronary 7.5 fps Normal
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was decided to treat the patient conservatively and
make a control coronary angiography after one day to
reassess the coronary status. A bolus dose of GP IIB/
lIA inhibitor (Tirofiban) was administered, followed by
a 24-hour infusion of GP IIB/IIIA inhibitor and Heparin.
The patient was scheduled for a follow-up coronary
angiography after 24 hours.

The control coronary angiography indicated
non-occlusive thrombosis of PD, from the ostium to
the periphery with TIMI lll. Compared to previous cor-
onary angiography, after a 24-hour infusion of GP IIB/
lIA inhibitor and Heparin, an improvement in blood
flow was observed and the patient was permanently
asymptomatic.

Control electrocardiography before discharge
showed: Sinus rhythm, QS in lll and aVF with negative
T-wave, heart rate 60/min.

SBALK Veliko Tarnowo
= Arurion
131 -Becember-2082¢
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Mopagu mankust KAUHUUYEH onum npu BOAHU € Mu-
okapgeH uHdapkm kombuHupaHu ¢ COVID-19 uHpek-
uusa ce npeueHu 3a nogxogsawa onmumanHa aHmuuc-
xeMu4Ha (6ema-baokep, ACE uHxubumop, cmamuH)
U aHmupoMbo3Ha mepanus (aHmuazpeaaHmu — kao-
nugozpeA 75 mg no 1 m. CympuH, auemuACaAUUUAO-
Ba kuceauHa 100 mg x 1 maba. Beuep u aHmukoazay-
AaHm puBapokcabaH 20 mg no 1 maba. Beuep) 3a 3
Meceua. HasHaueH e 2acmponpomekmop — PPI, u e
HacpoueHa konmpoaHa CKAI caeg 3 meceua.

Ha nopBus koHMpoAeH npeaneg caeg meceu, na-
uueHmovm e 6e3 peuuguBu Ha cmeHokapgHama cum-
nmomamuka, 6e3 HoBu ucxemuuHu npomeHu B EKI u
6e3 HapyweHus B MmuokapgHama kuHemuka Ha Exo-
KI. Ha Bmopus koHmponeH npeaneg caeg 3 meceua,
nauueHmMbm e mpaldHo acuMnmoMeH U 6e3 guHamu-
ka B EKI u ExoKT, kamo Ha mo3u eman nauueHmbm
He gage cbaaacue 3a npoBekgaHe Ha koHmpoaHa
CKAI. B3e ce peweHue 3a npekpamsaBaHe npuema
Ha puBapokcabaH u 3a npogbakaBaHe Ha gBouHama
aHmuazpezaHmHa mepanusi go kpas Ha gBaHagece-
mus Meceu.

OBCb)XOAHE

KombuHauusma om muokapgeH uHpapkm coc ST-
eneBauus u uHdekuus ¢ COVID-19 ca Bece owie HoBa u
He gobpe ussacHeHa mema. Mpobaem e kakmo guazHo-
cmuuupaHemo, maka u makmukume 3a AeueHue. [u-
aszHo3ama Ha COVID-19 noHskoza gopu mMoke ga bvge
nponycHama nopagu Hecneuu$uyHOMO Cu Ha4yano u
KAUHUYHO npomuuaHe. MuokapgHusim uHdapkm, kamo
ycAoKHeHUe Ha uHbekuusma, e no-uecm npu nauu-
eHmu cbvc cobnobmcmBawa kopoHapHa amepockaepo-
muyuHa 6boAaecm, HO HampynaHusm onum nokasBa, ue
He ce o2paHuyaBa ¢ masu 2pyna 6oAHU.

Mpu 2pynama 60AHU ¢ MuokapgeH uHbapkm Ha
¢doHa Ha kopoHapHa apmepuaAHa boaecm, bu caeg-
Bano ga ce cnegBam eBponeuckume npenopvku 3a
AeveHue Ha muokapgeH uHdapkm, cbc cmeHmupaHe
Ha uHbapkm cBbp3aHama apmepus [8]. Tou kamo
B Hawus KAUHUYEH cAyval HAMA HaAuuyHa cug2Hudu-
kaHmHa amepockaepomuuHa kopoHapHa 6oaecm,
cnegBam Hakonko mepaneBmuuHu Bbnpoca: KakBa
ga bvge penepdy3uoHHama cmpameaus? KakBa ga
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Due to the limited clinical experience in patients
with myocardial infarction combined with Covid-19
infection, appropriate optimal anti-ischemic (beta
blocker, ACE inhibitor, statin) and antithrombot-
ic therapy (antiplatelet medications — clopidogrel
75 mg g.d., acetylsalicylic acid 100 mg g.d., anti-
coagulant rivaroxaban 20 mg q.d.) for 3 months. A
proton pump inhibitor (PPIl) was prescribed and a
control coronary angiography was scheduled after
3 months.

At the first follow-up examination after a month,
the patient had no recurrence of angina symptoms,
no new ischemic changes in the ECG and no dis-
turbances in the myocardial kinetics on echocardi-
ography. At the second follow-up examination after 3
months, the patient was permanently asymptomatic
and without dynamics in the ECG and echocardiog-
raphy, and at this stage the patient did not consent to
perform a control coronary angiography. A decision
was made to discontinue rivaroxaban and to continue
dual antiplatelet therapy until the end of the twelfth
month.

DiscussioN

The combination of ST-elevation myocardial in-
farction and Covid-19 infection is still a new and un-
clear topic. Both diagnosis and treatment strategy are
a problem. The diagnosis of Covid-19 can sometimes
even be missed due to its non-specific onset and
clinical course. Myocardial infarction, as a complica-
tion of the infection, is more common in patients with
concomitant coronary atherosclerotic disease, but it
is not limited to this group of patients.

In the group of patients with myocardial infarc-
tion with known coronary artery disease, the Europe-
an recommendations for the treatment of myocardial
infarction with stenting of the infarcted artery should
be followed [8]. As no significant atherosclerotic cor-
onary disease was found in our clinical case, several
therapeutic questions should follow: What the reper-



bvge nocaegBawiama MegukaMeHmMo3Ha mepanus?
Konko Bpeme ga npogonku?

Mopagu naHgemMuyHOMO pasnpocmpaHeHue Ha
SARS-CoV-2 Bupyca u cepuo3Hocmma Ha yCAoXKHe-
Husama my, BapBame ue B cregBawume HakoAako 2ogu-
HU uscaegoBamenume om usA cBam we npegaokam
OnNMuUMaAHU cmpameauu 3a Ae4eHUEemoO Ha YCAOXKHe-
Husma Ha COVID-19. Taka 6u umano Hacoku 3a nog-
X0gsWwo AeYeHuUe Ha 3aborenume, koemo ga Bogu go
Hau-gobpu U gbA20CPOYHU pe3yamamu.

N3Bon

Bonpeku gaHHume om cBemoBHu npoyuBaHus,
ye MPOMBOEMBOAUYHU YCAOKHEHUSA ca No-uecmu npu
nauueHmume ¢ mexka popma Ha COVID-19, B pegku
cAyyal e BvamoxkHo makuBa ga ce nposBam u npu ha-
uueHmu coc cpegHo mexka popma Ha borecma. On-
ucaHusm kauHuueH cAayyau nokasBa, ye cepuosHu yc-
AOKHEHUSs MO2am ga ce nposiBsm gopu npu hauueHmu
6e3 puckoBu ¢pakmopu, 6e3 uzBecmHa CbpgeyHo-Cb-
goBa namonozusi u B pekoHBanecueHmeH cmagul Ha
COVID-19 uHdekuus. BHumameaHusm guagHocmuueH
nogxog u mepaneBmuuHo noBegeHue ca cowecmBe-
HU 3a gobpus u3xog om 3aboasaBaHemo.

C npegcmaBeHust knuHUuUeH cayyau buxme ucka-
AU ga HacoyuM BHumaHuemo koM ycAokHeHusima Ha
COVID-19 u3BbH beaus gpob, u No-mouHo — kbM Cbp-
uemo. C gageHuss om Hac nogxog uckame ga npeg-
AoKuM Bo3amokHa mepaneBmuuHa cmpamezus 3a
Hbgewu cxogHU cayyad.
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fusion strategy should be? What the subsequent drug
therapy should be? How long should it last?

Due to the pandemic spread of the SARS-CoV-2
virus and the severity of its complications, we believe
that in the next few years, researchers around the
world will propose optimal strategies for the treatment
of the complications of Covid-19. Thus, there would
be guidelines for appropriate treatment of patients,
leading to the best long-term results.

CONCLUSION

Despite data from worldwide studies that throm-
boembolic complications are more common in pa-
tients with severe COVID-19 infection, in rare cases
they may also occur in patients with moderate form
of the disease. The described clinical case shows
that serious complications can occur even in pa-
tients without risk factors, without known cardio-
vascular pathology and in the convalescent stage
of Covid-19 infection. Careful diagnostic approach
and therapeutic behavior are essential for a good
outcome of the disease.

With the presented clinical case we would like to
draw attention to the complications of Covid-19 out-
side the lungs, and more precisely the heart. With the
approach we have given, we want to propose a possi-
ble therapeutic strategy for future similar cases.
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AHEBPU3MA HA AOPTEH CUHYC: NPEFAEQ HA AMTEPATYPATA N KAMHANYEH CAYYAIN
Cm. QumoB, H. JoueBa, [. BacunkoB, H. QumumpoB, K. KpbcmeBa, T. BekoB

MBAA Covpue u mo3vk — Bypeac, boaeapcku kapguonoguueH uHcmumym

Peslome. AHeBpuamama Ha aopmeH CuHyc e psagko koH2zeHUMaAHO UAU npugobumo 3aboasBaHe ¢ pasHo-
obpasHa kauHuYHa npes3eHmauus. Pynmypama Ha aHeBpuama Ha kopoHapeH cuHyc e Hau-mexkkomo yc-
AoXkHeHue, koemo moxke ga goBege go komyHukauus cbec cbpgeuHa kyxuHa, a HapacmBauku e Bb3amoXkHO
ga npegusBuka u npumuckaHe Ha kopoHapHa apmepus. Kozamo aHeBpuamama pynmypupa 8 nepukapg-
Hus cak ce pa3BuBa nepukapgHa mamnoHaga — CbCmosiHUE C AOwa Npo2Ho3a. TpaHcmopakaAHama exo-
kapguozpadus e memog Ha usbop B guacHocmukama Ha moBa 3aboasBaHe. Ta no3BoagBa aHamomuuHa
oueHka Ha guAamupaHus CUHyc, a ¢ noMowma Ha uBemeH gonaep € Bb3aMoXkHO U U3obpassaBaHemo Ha
HaAu4eH woHM npu pynmypa u komyHukauus cbc copgeuHa kyxuHa. OnepamuBHomo AeuyeHue e Memog
Ha u3bop, kamo ce uanoA3Bam pasAuuHu mexHuku 3a kopekuus Ha guAamupaHusi CUHYC C UEA CbXpaHs-
BaHe ocmuymume Ha kopoHapHume cbgoBe. MIHmepBeHuuoHanHUSM nogxog € uHoBamuBeH, u3anoa3Bauy,
pasauuHu BugoBe okaygupauwiu ycmpoucmBa ¢ gobpu pesyamamu, Habupauw, B¢ce noBeue nonyaspHocm.
B Hacmoswama cmamus npegcmaBsmve psagka ¢opma Ha aHeBpu3ama Ha geceH kopoHapeH CuHyc C
komnpecus Ha gsacHO npegcobpgue u gacHa kopoHapHa apmepus npu Maag Mok, Yusmo nopBa kauHuuHa
u3nBa e npegcopgHO MbXkgeHe.

KalouoBu gymu: aHeBpuama Ha aopmeH CuHyc, aHeBpuama Ha kopoHapeH CUHyC, guAamauus Ha aopmeH
CUHYC, guaamauusi Ha KopoHapeH CuHyc

ANEURYSM OF AORTIC SINUS: PREVIEW OF LITERATURE AND CLINICAL CASE

St. Dimov, N. Docheva, D. Vasilkov, N. Dimitrov, K. Krasteva, T. Vekov

MHAT Heart and Brain Burgas, Bulgarian Cardiac Institute

Abstract. Aneurysm of aortic sinus (AAS) is rare congenital or acquired disease with various clinical
presentation. The most severe complication is rupture of the aneurysm which can lead to communication
with a cardiac chamber. The enlargement of the aneurysm can cause a coronary artery compression. A
rupture to pericardial sack will give a rise to pericardial tamponade which is condition with poor prognosis.
Transthoracic echocardiography (TTE) is method of choice for diagnosing aneurysm of aortic sinus. This
imaging modality permits assessment of anatomy of the dilated aortic sinus and the color doppler allows
visualization of a shunt in case of rupture and communication with a cardiac chamber. The surgical
treatment is method of choice. There are different techniques for correction of the dilated sinus in order
to preserve the coronary ostia. The interventional technique uses occluding devices. This method is
innovative, with excellent results and it’s gaining more popularity. In the present article we describe a rare
form of right coronary sinus aneurysm in young male resulting in compression of right atrium and right
coronary artery which first clinical presentation was atrial fibrillation.

Key words: aneurysm of aortic sinus, aneurysm of coronary sinus, dilation of aortic sinus, dilation of
coronary sinus

BbBEOEHUE INTRODUCTION

CuHycume Ha BaacanBa ca uacm om aopmHusi Sinuses of Valsalva are part of the aortic root, and
kopeH u npegcmaBasBam usgymuHu, 3anouBawu  they are represented as bulges just above the aortic
HenocpegcmBeHo Hag aopmHama kaana. TaxHama  valve. Their function is to prevent occlusion of the
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dyHkuus e ga He no3BonsBam okaygupaHe Ha ocmu-
ymume Ha kopoHapHume cbgoBe no Bpeme Ha cuc-
moaa [1]. HopmaaHusim um cpegeH guamembp e go
40 mm npu Mmbke u go 36 mm npu >eHu [2].

3a npvB nbm aHeBpu3ma Ha kopoHapeH CuHyc
e onucaHa om [koH TopmaH npe3 1840 2. u npeg-
cmaBAsBa abHopMHa guAamauusi Ha aopmHus kopeH
MeXkgy aopmHama kaana u cuHomybyAapHOMO Cbe-
guHeHue B peayamam Ha crnabocm Ha lamina elastica
Ha cbgoBama cmeHa.

BakHo om kauHuuHa 2aegHa mouka 3a moBa coc-
mosHue, Mmakap u psagko, e ga npucbcmBa B gudpepeH-
uuaAHama guazHo3a Ha MHokecmBo 3abonsBaHus
kamo uHcyAam, ocmbp kopoHapeH cuHgpom, cuHkon,
HagkamepHu u kamepHu apummMuu u ocmpa uupkyaa-
mopHa HegocmamvbuHocm. TpaHcmopakanHama exo-
kapguozpadus e gocmbneH Memog u egHa om oCHoB-
Hume mMogaAHoCmu 3a guagHocmuka Ha aHeBpusma
Ha aopmeH cuHyc. ToBa npaBu uscaegBaHemo BadkHa
uacm om guagHOCMuUYHUs npouec U He buBa ga Gvge
nogueHsaBaHo u npeHebpeaBaHo, nopagu damasHume
ycnokHeHus, koumo Mmozam ga Hacmbnsim Npu Hegoc-
mamvuHa u HeHaBpemeHHa guagHocmuka.

LI,EI\I/I N 3AOAYN HA HACTOALLATA CTATUA

* PasanerkgaHe Ha emuonamozeHe3ama Ha aHeBpu-
3mMume Ha kopoHapeH CUHYC U mexHUme yCAOKHeHuUS.

e 3ano3HaBaHe ¢ kauHuuHama u3sBa Ha aHeBpu-
3Mume Ha kopoHapeH CUHyC.

* Memogu Ha guazgHocmuka.

* Memogu Ha AeyeHue — kapguoxupypauuHo U
uHmMepBeHUUOHaAHO.

Etnonorna

AHepBu3amama Ha kopoHapeH cuHyc MoXe ga
bbge BpogeHo uAu npugobumo cbecmosHue. Bpoge-
Hume ¢opmMu ce cBvop3Bam cbec 3ab6oAgBaHuUsa Ha Cob-
eguHumeAHama mvkaH kamo cuHgpom Ha MapdaH
u Exaep-HdaHnroc, kamo noHskoza ce acouuupa u C
bukycnugHa aopmHa kaana. NHdekuuo3Ha emuono-
2us kamo cuduauc, mybepkynoza uau uHpekuuoseH
eHgokapgum moz2am ga ce s8sm kamo npuvuHa 3a
npugobuma aHeBpusma Ha aopmeH cuHyc. Bvanaau-
meAHuUme 3abonsBaHus Ha 2onemume cbgoBe, ame-
pockaepo3a u gpbgHa mpaBma ca gpyau ¢popmu Ha
BmopuuHa aHeBpuama Ha aopmeH CuHyc [3].
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coronary ostia during systole [1]. The normal mean
diameter of sinuses of Valsalva is up top 40 mm in
men and up to 36 mm in women [2].

In 1840 the AAS is described for the first time by
J. Turman as an abnormal dilation of the aortic root
between the aortic valve and the sinotubular junction
as a consequence of weakness of lamina elastica of
the vessel wall.

Despite the rareness of this condition, it's essen-
tial to be present in the differential diagnosis of a num-
ber of diseases as stroke, acute coronary syndrome,
syncope, supraventricular and ventricular arrhythmias
and acute circulatory failure. TTE is accessible and
it's one of the main methods for diagnosing AAS. This
imaging modality should be part of the diagnosing
process because of potentially fatal complications in

case of insufficient diagnostics.

OBUECTIVES OF THE PRESENT ARTICLE

* Review of the etiopathogenesis and complica-
tions of aneurysm of aortic sinus.

* Clinical presentation of aneurysm of aortic si-
nus.

* Diagnostic modalities.

* Management — surgical and interventional.

ETioLoGgy

Aneurysm of coronary sinus can be congeni-
tal or acquired condition. The congenital forms are
linked to disease of the connective tissue like Mar-
fan and Ehlers-Danlos syndromes. Sometimes it can
be associated with bicuspid aortic valve. The infec-
tious etiology as syphilis, tuberculosis and infectious
endocarditis could be a cause of acquired form of
AAS. Inflammatory disease of the large vessels, ath-
erosclerosis and thoracic trauma are distinct forms of

secondary form of AAS [3].
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Ennpemmnonorna HA 3ABONABAHETO

Bovnpeku ue peanHama uecmoma Ha moBa 3ab0oAs-
BaHe He e u3BecmHa, Hakou U3MOYHUUU CbobwaBam
3a yecmoma om okono 0,9% om obwama nonyaauus,
koemo e 0,1% go 3,5% om Bcuuku BpogeHu 3aboasBa-
Hus. MpeobaagaBa mwkkusa noa [4]. Hau-uecmo 3a6o-
AsBaHemo 3acsiea gecHust kopoHapeH CUuHycC, NocAeg-
BaH om HekopoHapHusi u AeBus kopoHapeH CuHyC.

KAVHUYHA n3asa

Hau-uecmo nauueHmume c¢ moBa 3aboasBaHe
ca acumnmomMHu — B 25% om cayuyaume ce omkpuBa
kamo cayualHa Haxogka B xoga Ha pymuHHO exokap-
guozpadcko uscnegBaHe. AHeBpuamama Ha aopmHus
CUHyC MoXe ga ce npeseHmupa ¢ HecneuuduyHU on-
nakBaHus kamo 2pbgHa boaka, gucnHes, cbpuebueHe
uAau cuxkon. B 3aBucumocm om 2oAemuHama guaa-
mupaHus cuHyc MmoXke ga npegu3Buka komnpecus Ha
cbcegHu cmpykmypu kamo kopoHapHa apmepus, us-
xogsw, mpakm Ha AsBama uAu gacHama kamepa uAu
npegcovpgue, koemo Bogu go cnomeHamume Beue
KAUHUYHU u3sBu (2pbgHa boAka, apumMuu UAU CUH-
kon). Xunocmasama Ha kpbvBomoka 8 guaamupaHus
CUHyc e npegnocmaBka 3a 0bpa3yBaHe Ha mpombo-
muuHU Macu, koumo Moz2am ga obmypupam kopo-
HapHuUs ocmuyM U ga goBegam go ocmvp kopoHapeH
CUHgPOM UAU ga emboAusupam B8 cucmemHama uup-
kyaauus, npuuuHsBaiku mo3bueH uHcyam [5].

Pynmypama Ha aHeBpu3manHo pe3wupeH kopoHa-
peH CUHYC e Cepuo3HOo ycAoKHeHue, koemo moxke ga
Cce npeseHmupa C gpamMamuuHa kauHuuHa kapmuHa
Bapupawa om nposBu Ha cbpgeyHa HegocmambyHOCM
go BHeszanHa cbpgeuHa cvbpm. Hau-uecmo ce cayuBa
mexkgy 20- u 40-2oguwHa Bb3pacm. MocregecmBusma
om moBa ycaokHeHue 3aBucsam om 20AeMuHama Ha
aHeBpuamama u om HeUHama aHamomuy4Hama Aokanu-
3auusa. Pynmypama Ha geceH u HekopoHapeH aopmeH
CUHyC Hau-4yecmo Bogsm B peayamam go komyHukauus
mMeXkgy aopma u gacHa kamepa uAu gsicHO npegcbpgue
¢ opopmsHe Ha AsBo-geceH wbHM, a npu AeBusi kopo-
HapeH cuHyc — komyHukauusi moke ga ce dopmupa ¢
AsBama kamepa uau AsBomo npegcbpgue. Pynmypama
Ha guAamupaH aopmeH cuHyc B nepukapgHus cak Bogu
go mamnoHaga ¢ 6bp30 BarowaBaHe Ha xemoguHamMmuka-
ma u Bucoka cmopmHocm [4].
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Nevertheless, the real prevalence of the disease
is still unknown, some authors report a frequency
about 0,9% in the general population which is 0.1% to
3.5% of all congenital diseases with preponderance
of the male gender [4]. The right coronary sinus is
most frequently affected, followed by noncoronary,
and left coronary sinuses.

CLINICAL PRESENTATION

In most of the cases the disease is asymptom-
atic and 25% of the patients are diagnosed as an
accidental finding during routine echocardiography.
The AAS can present with unspecified symptoms as
chest pain, dyspnea, palpitations, and syncope. The
dilated coronary sinus can lead to compression of
adjacent structures like coronary artery, ventricular
outflow tract, left or right atrium, which can cause
chest pain, arrhythmias, or syncope. In the dilated
sinus an environment of blood hypostasis exists,
which is a predisposition for thrombotic formation.
The latter can cause an obturation of a coronary
ostia and consequent acute coronary syndrome or
an embolization in the systemic circulation causing
a stroke [5].

The rupture of AAS is a relentless complication
which can manifest with dramatic clinical picture
variating form acute heart failure to sudden cardi-
ac death. The age between 20 and 40 is the most
affected. The dimensions and anatomy localization
of the AAS are determining factors for the conse-
quences of eventual rupture. The rupture of right
and noncoronary sinuses aneurysms most often
results in communication between aorta and right
ventricle with formation of left-to-right shunt. Com-
munication between left ventricle and aorta can be
consequence of rupture of left coronary sinus an-
eurysm. Rupture of AAS in pericardial sack leads
to pericardial tamponade with subsequent hemody-
namic compromise and high mortality [4].



JANArHocTukA

TpaHcmopakanHama u mpaHce3odazeanHama 2D
exokapguozpadus ca Memogu Ha usbop npu guagHoCMU-
kama Ha aHeBpu3ma Ha aopmeH cuHyc. B cayuaume Ha
pynmypa u komyHukauusi cbC CbpgeuHu KyxuHu, hocpeg-
cmBom uBemeH gonaep e BbaMoXkHO U30BpazaBaHemo
Ha CUCMOAHO-guacmoneH kpbBomok u AokaAusupaHe Ha
wbHmMa. Eanekmpokapguozpadcku — cuHxpoHusupaHama
komnlomopHa momozpadus ¢ koHmpacm gaBa Bbamoxk-
HOCM 3a MOYHO aHamMOMUYHO U306passBaHe Ha guAa-
mupaHusi KOpoHapeH CUHYC, a Ma2HUMHO-Pe30HaHCHa-
ma momozpadusa gaBa gonbAHUMEAHA UHdOpMauus 3a
XeMoguHamMmuyHama 3Havumocm Ha pynmypama. /HBa-
3uBHa aopmozpadust u cenekmuBHa kopoHapHa aHauo-
2padus ce npoBerkgam npegonepamuBHO Npu hauueH-
mu ¢ ymepeH u Bucok puck 3a ucxemuuHa Goaecm Ha
copuemo. Mpu nauueHmu ¢ Hucovk puck, kopoHapHama
aHamomus Moxke ga bbge oueHeHa u upes komnlomop-
momozpadcka kopoHapHa aHzuozpadus [3, 4, 6].

KAVHWYEH CAYYAI

MNpegcmaBave 50-2oguweH Mbk ¢ usBecmHa
gucAunugemMus, XunepmoHu4yHa 6GoAecm U XpoHUu-
HO BvbpeuHo 3abonsBaHe nbpBu cmaguu, koumo e
HacoueH kbm KauHukama no noBog Ha 2pbgHa 6oA-
ka, naanumauuu u 3aBuweHu cmouHoCcMu Ha Map-
kepume 3a muokapgHa Hekposa. [JeHsm npegu xoc-
numaausauusima nayueHmbm e usnucaH om gpyzo
AeuebHo 3aBegeHue, kbgemo e npoBegeHo papmako-
Ao2uyHO kapguoBep3uo Ha HoBoguaz2HocmuuupaHo
npegcopgHo MwkgeHe. MNpu nocmbvnBaHemo nauueH-
mbm e 8 XeMoguHaMu4YHO CMabUAHO CbCMOsHUE, 6e3
ocobeHocmu BvB ¢pusukarHus cmamyc. MpoBegeHa-
ma enekmpokapguozpadpusma ycmaHoBu cuHycoB
pumbM, 6€3 penoAspu3auUOHHU NpoMeHU. TpaHcmo-
pakanHama exokapguozpadus paskpu aHeBpusman-
HO pa3wupeH geceH kopoHapeH CUHYC C guamembvbp
gocmuzaw, go 34 mm u 51 mm npegHo-3ageH pas-
Mep Ha HuBo cuHycume Ha BaacanBa, ¢ HaAuuue Ha
komnpecus Ha gacHomo npegcbpgue be3 benesu 3a
XeMoguHamuuHo komnpomemupate, 6e3 gaHHu 3a ko-
MyHukauus cbc cbpgeuHa kyxuHa, 6e3 mpombomuu-
HU Macu B aHeBpu3aMaAHOMO pa3wupeHuUe U HaAuvue
Ha AekocmeneHHa aopmHa uHcyduuueHuus (dua. 1).
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DiagNoOSIS

The methods of choice for diagnosing AAS are
TTE and transesophageal 2D echocardiography. The
color doppler allows the visualization of an eventual
systolic — diastolic blood flow in case of rupture and
formation of communication. A precise anatomy as-
sessment of the dilated coronary sinus can be made
through electrocardiography synchronized computed
tomography (CT) with contrast media. The magnetic
resonance tomography is another imaging modality
which allows evaluation of hemodynamic significance
of a rupture if there is one. Invasive aortography and
invasive coronary angiography are performed pre-
operative in patients with moderate and high risk for
ischemic heart disease. A CT coronary angiography
can be used in patients with low risk of ischemic heart
disease [3, 4, 5].

CLINICAL CASE

We present a 50-year-old man with known dys-
lipidemia, hypertension disease and first stage
chronic kidney disease. The patient was referred
to the clinic due to chest pain, palpitations, and
elevated biomarkers of myocardial injury. The day
before administration, a pharmacological cardio-
version was performed because of newly diag-
nosed atrial fibrillation during hospitalization in
another medical center. At admission the patient
was hemodynamically stable, with normal physical
status and no pathological ECG changes. A TTE
was made which revealed a right coronary sinus
aneurysm with diameter of 34 mm and 51 mm in
antero-posterior dimensions on the level of Valsal-
va sinuses, compression of right atrium was noted
without hemodynamic compromise, no pathological
communication and no thrombotic mases in the di-
lated sinus (Figure 1). A mild aortic regurgitation

was visualized.
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Quz. 1. TpaHcmopakaaHa exokapguozpadus — napacmepHaAHa nozuuus no goaza oc (PLAX) — A u B, u anukaAHa nosuuus — nemky-

XuHeH cpe3 (A5C) — B

Fig. 1. TTE — A and B — parasternal long axis view (PLAX), C — five chamber apical view (A5C)

Mopagu 3aBuweHume mapkepu 3a muokapgHa Hekpo-
3a U cmeHokapgHama 6onka ce npoBege cenekmuBHa
kopoHapHa aHauozpadus, npu kosmo He ce Buayanusupa-
xa gepekmu B uznvaBaHemo Ha kopoHapHUMEe apmepuu.
MpoBege ce aopmozpadus, usobpassBawa aHeBpuama
Ha geceH kopoHapeH CuHyc, 6e3 gaHHU 3a guaamauus 8
ocmaHaAume ceaveHmu Ha aopmama (due. 2).

C oeneg gemaunHa oueHka Ha aopmHama namo-
aoz2us ce npoBege u komnlombp-momozpadpcka aop-
mozpagdus (KT aopmozpadus), npu kosmo ce usobpa-
3U guAamupaH geceH aopmeH CUHYC, C guamembvp Ha
HuBomo Ha cuHycume Ha BancanBa 55 mm, ¢ gaHHu
3a komnpecusi Ha gacHOMO npegcbpgue U gscHama
kopoHapHa apmepus, 6e3 komyHukauus cbC Cbpgeu-
Hume KyxuHu u 6e3 gaHHU 3a mpomMbo3a (¢due. 3).

Due to the risen biomarkers of myocardial injury
and the chest pain an invasive coronary angiogram
was made, which revealed a normal coronary anato-
my. The consequent aortography showed aneurysm
of the right coronary sinus and normal dimension of
other segments of the aorta (Figure 2).

The need of detailed assessment of the aortic
pathology led to performing a computed tomogra-
phy (CT) — aortography, which visualize the dilated
right coronary sinus with diameter of 55 mm and
compression of the right atrium and right coronary
artery, absence of thrombotic mases was noted
(Figure 3).

Qua. 2. NHBasuBHa aopmozpadus (LAO 30), uzobpasaBawa gu-
AamupaH geceH kopoHapeH cuHyc

Fig. 2. Invasive aortography (LAO 30), showing dilated right

coronary sinus
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@uz. 3. KT koHmpacmHa aopmozpadus — pekoHcmpykuus Ha Bb3xogawa aopma ¢ usobpasaBaHe Ha guAamupaH geceH aopmeH CUHyC

Fig. 3. CT aortography with contrast media — reconstruction of the ascending aorta, showing the dilated right coronary sinus

Ha cbpgeueH mum ce npeueHu, Ye hauueHmovm e
nokasaH 3a kapguoxupy2uuHo AeYeHUe Npu U34UCAEH
Euro score Il — 0,93% — Hucvk onepamuBeH puck.

MauueHmbm ce Hacouu kbM omgeneHue no Kap-
guoxupypaus, kbgemo ce ocbwecmBu onepamuBHo
AeuveHue. Ype3 mpaHcaopmeH gocmbn ce npoBege
nepukapgHa nay-naacmuka Ha geceH kopoHapeH
CUHYC U peumMnaaHmauus Ha gacHama kopoHap-
Ha apmepus, kamo no mo3u Ha4uH ce Bv3cmaHoBu
koHmuHyumema Ha aopmHusa kopeH. Mopagu gaHHuU
om uHmpaonepamuBHama mpaHce3odpazeanHa exo-
kapguozpadus 3a HekomnemeHmHocm Ha kaanama,
HapyweHa koanmauus Ha gscHomo u AsBomo kopo-
HapHO nAamHo, ¢opmupawu go ymepeHa aopmHa
UHcyduuueHuus, npeueHkama Ha onepamopume
bewe npomes3upaHe Ha aopmama kaana ¢ MexaHuu-
Ha npome3a. MauueHMbm bBewe usnucaH Ha nemus
nocmonepamuBeH geH, b6e3 ycAokHeHUS cAeg anag-
ko npomekbA nocmonepamuBeH nepuog. [deH caeg
gexocnumaanusauusima, nauueHmom omHoBo ce npe-
3eHmupa B omgeneHue no Kapguonozus — mo3u nom
no noBog Ha cuHkonaanHa cumnmomamuka. Mo Bpe-
Me Ha agMuHuUCmpupaHe Ha BOAHUS U MOHUMOPUHZ
Ce pesucmpupa UHMEPMUMEHMEH NbAEH ampuo-
BeHmpukynapeH baok (dpuz. 4), no Bpeme Ha koumo
nauueHmbm peaausupa Morghagni—~Adams—Stokes
cuHgpom (MAS). Exokapguozpadpckomo uscaegBaHe
ycmaHoBu HopMaAHU pasmepu Ha aopmHus kopeH u
Bv3xogawa aopma, kakmo u HaAauuyue Ha HOPMaAHO
¢dyHkuuoHupawa mexaHuuHa aopmHa kananHa npome-
3a (¢ue. 5).

An Euro Score Il was calculated with result of
0.93% which correlates with low surgical risk, and
a heart team decision of surgical repair has been
taken.

The patient was referred to cardiosurgical de-
partment for operative treatment. A pericardial
patch plastic of right coronary sinus and reimplan-
tation of right coronary artery ostium through tran-
saortic access was performed with restoration of
the integrity of the aortic root. Due to diagnosed
intraoperatively through transesophageal echocar-
diography aortic valve incompetence and poor co-
aptation of right and left coronary cusps leading to
moderate aortic regurgitation, a decision for aortic
valve replacement with mechanical prosthesis has
been taken. After an uncomplicated postoperative
period, the patient had been discharged on the fifth
day. On the next day, however, the patient came
back in the cardiological clinic, this time due to a
syncope. During the administration of the patient, a
paroxysmal atrioventricular block third degree was
diagnosed on monitor (Figure 4) during which the
patient experienced a Morgagni — Adams — Stokes
syndrome (MAS). A normal aortic root dimensions
and normal aortic valve prosthesis function were
visualized with TTE (Figure 5).

31 <<

KAunuyenu cayyau / Case reports




Cm. AumoB u gp.
KAPANOAOT A & AHeBpu3Ma Ha a0pPMEH CUHYC...

KAPAMOXUPYPTUA Tom 4, Bpod 4 - 2021

L, e I

®uz. 4. EKT npu nocmbnBaHe — napokcuamaneH nbAeH ampuoBeHmpukynapeH 6aok

Fig. 4. ECG during administration showing paroxysmal atrioventricular block Ill degree
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®uz. 5. TpaHcmopakanHa exokapguozpadus, usobpassBawa Bbaxogawa aopma caeg npoBegeHa onepamuBHa kopekuus

Fig. 5. TTE, presenting the ascending aorta after surgical repair

Mog peHmaeHoB koHMpoA ce haacupa enekmpog A temporary pacemaker was implanted under x
Ha BpemeHeH enekmpokapguocmumyaamop Bb8 Bop-  _ ray control, and invasive assessment of the aorta
Xxa Ha gacHama kamepa. MpoBege ce u uHBa3uBHO
uscnegBaHe, om koemo ce ycmaHoBuxa kopoHapHu
apmepuu 6e3 cmeHo3u u Bb3cmaHoBeHa aHamomus
Ha aopmHus kopeH (duz. 6).

BnocaegcmBue nopagu peuuguB Ha MAS CuHgpom After relapse of MAS syndrome and pacemak-
u omuyemeHa om meanemempusi hbAHa 3aBucumocm Ha  er dependence were diagnosed during telemetry, a

was performed. The latter found normal coronary
arteries and anatomically restored aortic root (Fig-
ure 6).
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CbpgeyHuss pumbM om BpemeHHus enekmpokapguo-
cmumyaamop (BEKC) ce umnaaHmupa gBykyxuHeH no-
cmosiHeH enekmpokapguocmumyaamop (MEKC) ¢ pe-
»kum Ha paboma DDD. MauueHmovm 6ewe usnucaH Ha
Bmopus nocmnpouegypeH geH 6e3 ycaokHeHus. Me-
gukameHmo3Homo AeueHue BkalouBawe uxubumop Ha
aHauomeH3uH koHBepmupawus eH3um, 6ema-baokep u
BumamuH K-anmazoHucm. OcHoBaBalku ce Ha npegno-
Aa2aemMama emuoAo2Us Ha hpucmbna om npegcbpgHO
MokgeHe, cBop3aHa ¢ MexaHu4Hama komnpecusima Ha
gsiCHOMO Npegcbpgue Npegu onepamuBHOMO AeUeHUE,
npomuBopeuuguBHama aHmuapumMuyHa —mepanus
bewe npeycmaHoBeHa. Mpu npocaegaBaHe Ha nbpBus
U mpemusi MeCeU, He Ce pesgucmpupaxa hpucmbnu Ha
HagkamepHa maxukapgus u npegcbpgHo MokgeHe npu
UHmMepozupaHe Ha neucmelkobpa.

N\EYEHUE

EBponelickama kapguonozuuHa acouuauus kame-
2opusupa aHeBpuaMaAHOMO pa3wupeHUe Ha aopmHus
CUHyC kamo Ae3us ¢ ymepeHa aHamoMuyHa cAokHoCm.
[o mo3u momeHm AuncBam MO4YHO onpegeneHu npe-
nopvku 3a AeueHue, nopagu koemo 3a akmyanHu ce
npuemam Hacmoswume mepaneBmuuHu Hacoku 3a
mpemupaHe Ha aHeBpuama Ha Bb3xogswa aopma. Co-
obpa3Ho me3u npenopvku Ae3uume ¢ pasmep Hag 5.5
cm ca ¢ abconlomHa uHgukauus 3a onepamuBHO Aeue-
Hue, kakmo u me3u ¢ paaviep Hag 5 cm npu nauueHmu
¢ bukycnugHa aopmHa kaana, Hag 4.5 cm npu nauueH-
mu cbe 3abonsBaHe Ha CbeguHUMeAHama mokaH, U npu
ycmaHoBeHa guaamauus, HapacmBawa npu npocAegs-
BaHe ¢ noBeue om 0,5 cm/2oguwHo [7].
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Quz. 6. MocmonepamuBHa aopmozpadus, uzobpassBauwa erek-
mpog Ha BpemeHeH enekmpokapgucmumyaamop 8 gscHama ka-
Mepa u puHe Ha aopmHa kaanHa npomesa

Fig. 6. Postoperative invasive aortography showing an electrode
of temporary pacemaker in the right ventricle apex and ring of the
aortic prosthesis

dual chamber permanent pacemaker was implant-
ed (DDD mode). The patient was discharged on the
second postoperative day with medical treatment
including angiotensin converting enzyme inhibitor,
beta — blocker and vitamin K antagonist. The an-
tiarrhythmic treatment was suspended based on
the assumed etiology of the atrial fibrillation due
to preoperative compression of the right atrium. On
the follow-ups there were no registered episodes of
supraventricular arrhythmia and atrial fibrillation on
the first- and third month during interrogation of the
pacemaker system.

TREATMENT

The AAS is classified as lesion with moderate
anatomical complexity by the European cardiolog-
ic association. Currently there are no specific rec-
ommendations for managing of AAS and therefore
the actual recommendations for treatment of as-
cending aorta aneurysm are adopted. According
to latter, the lesions that exceeds 5.5 cm in gen-
eral population, 5.0 cm in patients with bicuspid
valve or 4.5 cm in patients with connective tissue
disease are absolutely indicated for surgical re-
pair. In case of growth of the aneurysm with more
than 0.5 cm annually, the latter recommendation
is applied [7].
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AeueHuemo Ha ma3su namonozusi buBa kapguoxu-
pyp2u4HO U uHmMepBeHuuoHaAHo, kamo megukameH-
MO3HOMO AeYeHuUe HaAMa 3HaveHue, ocBeH B cayuume,
kozamo ce Hanaza BpemeHHO cmabuAu3upaHe Ha na-
uueHma kamo mocm kbm geduHUmMuBHO AeueHue.

Kapguoxupyp2uyHomo AeyeHue mpaguuuoHHO € no-
kasaHo npu nauueHmu c pynmypupana aHeBpu3amva Ha
kopoHapeH cuHyc, acouuupaHa ¢ komyHukauus cbC Cop-
geuHa kyxuHa uau 3Havuma aopmHa kaanHa gucoyHkuus.
CuMnmMOMHU hauueHmMu ¢ HeyCAOKHEHU aHEBPU3MU CblO
mpsibBa ga 6bgam o0bcbgeHu 3a onepamuBHa kopekuus.
MopBomo onepamuBHO AeueHue Ha nogobeH mun aHe-
Bpuama gamupa om 1957 2., usBopweHo om Aunexeu [4].
Memogume 3a onepamuBHo AeueHue ca BeHmbA npoue-
gypa, nopBuuHo 3amBapsiHe (primary closure) u nau-naac-
muka. M36opbm Ha mexHuka 3aBucu om aHamomusima Ha
aHeBpuamama, HaAuYuemo Ha pynmypa u CbCmosiHUEMO
Ha aopmHama kaana. OnepamuBHOMO AeueHue e C go-
6pu pesyamamu, kamo no AumepamypHU gaHHU CMbpm-
Hocmma e mexkgy 1.9 go 3.6%, a npexkuBsemocmma 6Au-
30 90% npu npocaegsBaHe go 15-ama 2oguHa [4].

3a npuB nom KyaeH npes 1994 2. uznonsBa ycmpou-
cmBomo PawkuHg uagop (Rashkind umbrella device)
3a 3amBapsHe Ha aHeBpu3ma Ha kopoHapeH cuHyc [8].
Mo HacmosweM mo3u Memog Habupa nonyaspHocm
3a AeYeHUe Ha HepynmypupaAu aHeBpuamu Ha aopmeH
CUHYC, npu koumo He ce Hana2a aopmHa kaanHa xupyp-
2us. YcnewHo ce u3noA3Bam pasauuHu ycmpoucmBa
kamo gykmanHu okaygepu, Amnaau, cbgoBu manu u
gpyau. Memogbm e nogxogsaw, npu aHeBpuamu Ha Heko-
pOHapeH CuHyc, nopagu puck om okay3aus Ha kopoHapHa
apmepus. Bce owe AuncBa npocaegsBaHe, koemo ga
cpaBHsaBa gBama Memoga Ha AeveHue npu moBa 3a6o-
ABaHe — uHMepBeHUUOHAAHOMO U XUpypau4Homo [4].

OBCb)XOAHE

AHeBpuamama Ha aopmeH CuHyc e psagko cpe-
waHo koH2eHUMaAHO UAU hpugobumo CbCmOosHUE,
yuumo YycAoXkHeHUs mMozam ga Gbgam damanHu.
Hal-uecmo npomuua acuMnmoOMHO U 20AiMa yacm
Om nauueHmume ce guasHocmuuupam cAyyauHo.
TpaHcmopakanHama exokapguozpadus e wupoko
gocmbneH U eBMuH Memog ¢ 20AaMa UHpopmMamuB-
Ha cmouHocm, koumo no3BoasBa BusyanusupaHe Ha
masu NnamoAO2usl U gua2HOCmuuupaHe Ha YCAOXKHe-
Husma. Bonpeku mankama yecmoma, Ba>kHo e moBa
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The surgical and the interventional treatment are
the two main methods for management of AAS. The
pharmacological treatment is used as a bridge to de-
finitive managing in case of hemodynamically unsta-
ble patients.

The operative treatment traditionally is indicat-
ed in patients with ruptured AAS associated with
communication with cardiac chamber or signifi-
cant aortic valve regurgitation. The symptomatic
patients with uncomplicated AAS should be dis-
cussed for surgery as well. In 1957 Lilehey has
performed the first surgical repair of AAS [4]. The
Bentall procedure, primary closure and path plas-
tic are the present surgical methods for surgical
management. The choice of technique is based
on the presence of rupture, aortic valve incom-
petence and anatomy of the aneurysm. Operative
treatment shows good results and according to
literature data the mortality rate is between 1.9%
and 3.6%. The survival rate is near 90% for the
first 15 years during follow up [4].

In 1994 a Rashkind umbrella devices has been
used by Cullen for first the time for AAS closure
[8]. Nowadays the interventional method is gain-
ing more popularity in cases of unruptured AAS in
which there is no indication for aortic valve replace-
ment. Devices such as ductal occluders, Amplatz
vascular plugs and other have been used suc-
cessfully. This technique is applicable in cases of
noncoronary sinus aneurysm, because of the risk
for coronary artery occlusion. Thus far there is no
trial to compare the surgical and the interventional

methods of treatment [4].

Discussion

The AAS is rare encountered congenital or
acquired disease which complications can lead
to high mortality. Most of the patients are asymp-
tomatic and the diagnose often is made on routine



cbcmosHuUe ga npucbcmBa u B gudepeHuuanHama
guazHo3a Ha peguua gpyau 3aboasBaHus kamo UH-
CyAm, ocmbp kopoHapeH CuHgpoMm, pasAudHUMeE mu-
noBe HagkamepHu u kamepHU apumMuu U gpyau.

Pynmypupanume aHeBpuamu ca uHgukupaHu 3a
cnewHo kapguoxupypauuHo AeudeHue. Mpu HeycAoX-
HeHume aHeBpu3mu Ha kopoHapeH CUHyC nogxogobm
ocBeH onepamuBeH MoXe ga bbge u uHMepBeHuuo-
HaneH, kamo ce u3noAn3Bam pasauuHu okaygupauwiu
ycmpoucmBa. Ha mo3u eman kapguoxupypauuHama
kopekuus obaue ocmaBa memog Ha usbop.

Apummuume ca yacm om kauHuuHama kapmuHa
Ha aHeBpuaMama Ha aopmeH CuHyc. B Hawusm kau-
HUYeH cAyyau nobpBama npeseHmauus Ha nauueHma
€ npegcobpgHo MbXkgeHe, vusmo 2eHesa BeposmHo e
cBop3aHa ¢ mexaHuuHama komnpecusi Ha gsCHO npeg-
Cbpgue om cmpaHa Ha guAamupaHusi geceH kopoHa-
peH cuHyc u komnpecus Ha gacHa kopoHapHa apmepus.
Cneg kopekuusi Ha gedpekma ocmaBa Bbnpoca 3a npo-
BexkgaHe Ha npomuBopeuuguBHO aHMuapummMuuyHO U
aHmukoaz2ynaHmHo AeueHue B cayuume, B koumo Aunc-
Bam uHgukauuu 3a npoBexkgaHe Ha makoBa no gpyau
npuyuHuU. AuncBam AumepamypHU gaHHU U npenopbku
3a npogbnkaBaHe Ha aHmuapummMuyHama mepanus
B8 makuBa cayuau. Mopagu uskalouBaHe Ha KAUHUYHU,
napakAuHu4YHU u exokapguozpadcku dakmopu, npeg-
pasnonazawu koM peuuguB Ha npegcbpgHO MbKgeHe,
ce B3e peweHue ga ce npeycmaHoBu aHmMuapummuy-
HOMO AEUEHUE U hauueHma ga bbvge npocAegeH Ha
koHmpoAHU npeanegu nocpegcmBomM uHmMepoz2upaHe
Ha enekmpokapguocmumyAupawama cucmema. Kom
Hacmosawusa momeHm AuncBam koHkpemHu npenopbku
3a noBegeHue npu nogobHu cumyauuu. MpegBug Ha
moBa uHguBugyanHusm nogxog ocmaBa Bogew, oc-
HoBaBalku ce Ha pa3mepa Ha aHeBpuamaAHOMO pas-
WUpeHUe, CbCMOSIHUEMO Ha NauueHma, HaAu4uemo Ha
ycnokHeHus, kakmo u cobecmBeHus onum. Heobxogu-
MU Ca gonbAHUMEAHU u3cAaegBaHus npu nauueHmume
C HeychokHeHa, acumMnmomMHa aHeBpu3ama Ha aopmeH
CUHYC C NO-gbA20CPOYHO NpocAegsBaHe OMHOCHO npe-
>kuBsiemocm, cMbpmHocm u eBeHmyanHu ycAokHeHus,
kakmo u HampynBaHe Ha noBeue onum npu UHMepBeH-
UUOHAAHOMO U onepamuBHOMO AeUeHue.

C Hacmoswus kauHuueH cayvau npegcmaBuxme
psgka dopma Ha aHeBpu3ma Ha geceH kopoHapeH CuHyc
C MexaHu4yHa komnpecus Ha gsicHa kopoHapHa apmepust
U gsICHO Npegcbpgue, Npe3eHmupauw, ce ¢ NPegcopgHO

St. Dimov et al.
Aneurysm of aortic sinus... CARDIOLOGY&
Volume 4, Number 4 - 2021 CARDIAC SURGERY

checkup. TTE is an accessible and cheap modal-
ity by which the AAS and its complications can be
easily diagnosed. Regardless of the rareness of the
AAS, it’s important to be present in the differential
diagnosis of number of diseases like stroke, acute
coronary syndrome, supraventricular and ventricu-
lar arrhythmias, hypertrophic cardiomyopathy, and
others.

A ruptured AAS is indication for urgent surgical
treatment. The interventional treatment with the usage
of occluding devices is proper treatment method of
the uncomplicated AAS. Currently, the operative tech-
nique is the method of choice for treatment of this
disease.

The arrhythmias are part of the clinical pre-
sentation of the AAS. In our clinical case the atrial
fibrillation was the first clinical presentation, proba-
bly due to the mechanical compression of the right
atrium and the right coronary artery. There are no
literature data and recommendations for antiarrhyth-
mic and anticoagulation treatment after restoration
of the aortic root integrity in cases without other
indications and the question for such treatment re-
mains. Due to exclusion of clinical, paraclinical and
echocardiographic factors that predispose to atrial
fibrillation we decided to cease the antiarrhythmic
treatment and a close follow-up with interrogation of
the pacemaker to be performed. Given the absence
of recommendations the individual approach is pre-
ferred based on dimensions of the dilated coronary
sinus, the general condition of the patient, presence
of complications and the individual experience. Still,
there is lack of data about the long-term follow up,
survival, mortality, and complications of the patients
with asymptomatic, uncomplicated AAS. There is
need of accumulation of more experience in inter-
ventional and surgical treatment.

We presented a rare form of aneurysm of right

coronary sinus with mechanical compression of right
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MwkgeHe u cmeHokapgHa boaka Ha ¢oHa Ha noAoXku-
meAHuU mapkepu 3a muokapgHa Hekposa, gaBawu oc-
HoBaHue ga MucCAUM 3a ocmbp kopoHapeH CUHgPOM.
HudepeHuuanHama guaz2Ho3a npu NOGobHU KAUHUYHU
ussBu mpsibBa ga BkalouBa u aHeBpuama Ha kopoHapeH
cuHyc, kosmo moxke ga bvge gokazaHa AeCHO U 6bp30
ype3 cmaHgapmHo exokapguozpadcko uscregBaHe.

TpaHcmopakanHama exokapguozpadus ocmaBa
O0CHOBeH Memog Ha u3bop npu guagHocmMuuUpaHe Ha
moBa 3aboasBaHe u 3amoBa e Heobxogumo ga bbge
npuaagaHa npu Bcuuku nauueHmu, npe3eHmupawu
ce B cnewHume 3BeHa ¢ onnakBaHus om cbpgeyHo-
CbgoB npousxog. MimeHHO HaBpemMeHHOMO MUCAEHe U
mbpceHe Ha ma3u namonozusi e BakHo ¢ o2aeg npe-
gomBpamsBaHe Ha mexXkkume ycAaokHeHus, go kou-
mo MmoXke ga goBege kbCHOMO guazHoCMuUUUpaHe Ha
aHeBpu3mama Ha kopoHapeH CUHycC.
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KAMUHUYEH CAYYAIM CNOHTAHHA OUCEKALIMA HA KOPOHAPHA APTEPUA
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Peslome. MpegcmaBsme kauHuueH cAyyau Ha nauueHm cbC choHmaHHa kopoHapHa gucekauus caeg
ckopowHa onepamuBHa uHmMepBeHUUs U CUAEH NCUX0-eMOUUOHaAeH cmpec, koumo npembpnsBa kapgu-
oxupypauuHa peBackyrapusauus u e usnucaH B gobpo cbcmosHue. MNpu npocaegsBaHemo u koHmpoAHa-
ma kopoHapozpadus ce ycmaHoBs npoxogum kopoHapeH baunac.

KnalouoBu gymu: kopoHapHa gucekauus, muokapgeH uHdapkm, ocmovp kopoHapeH cuHgpom, BHe3anHa
cbpgeyHa cMbpm

CLINICAL CASE SPONTANEOUS DISSECTION OF CORONARY ARTERY
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Abstract. We present a clinical case of a patient with spontaneous coronary dissection after recent
surgery and severe psycho-emotional stress, who underwent cardiac surgical revascularization and was
discharged in good condition. Patent coronary bypass is detected during follow-up and control coronary
angiography.

Key words: coronary dissection, myocardial infarction, acute coronary syndrome, sudden cardiac death

BbBEOEHUE INTRODUCTION

CnoHmaHHama gucekuus Ha kopoHapHama ap-
mepus (SCAD) ce okasBa He monkoBa psigka npuuu-
Ha 3a ocmvp kopoHapeH cuHgpom u BHe3anHa Cobp-

Spontaneous coronary artery dissection (SCAD)
has been shown to be a rare cause of acute coronary

geyHa cmobpm.

Mpe3 nocaegHOMO gecemuAemue ChOHMaHHa-
ma gucekuus Ha kopoHapHama apmepus (SCAD)
ce ouepma kamo BadkHa npuuuHa 3a muokapgeH
uHpapkm, ocobeHo cpeg no-maagume >keHu. Yacm
om mes3u UHUUgeHmu ca cBbp3aHu U ¢ bpemeHHocm.
ObuyauHama kAauHUYHa npeseHmauus e ¢ kapmuHa
Ha ocmbp MuokapgeH uHdapkm, HO yecmo ycma-
HoBaBaHemo Ha SCAD e 3abaBeHo. CenekmuBHama
kopoHapHa apmepuozpadus (CKAI ocmaBa Hau-cu-
2ypHusm Memog 3a guagHocmuka. KomnlomvpHama

syndrome and sudden cardiac death.

In the last decade, spontaneous coronary ar-
tery dissection (SCAD) has emerged as an im-
portant cause of myocardial infarction, especially
among younger women. Some of these incidents
are related to pregnancy. The usual clinical presen-
tation is with a picture of acute myocardial infarc-
tion, but often the detection of SCAD is delayed.
Selective coronary arteriography (SCAG) remains
the safest method of diagnosis. Computed tomog-
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momozpadcka aHzuozpadusa (CT-ANGIO) He e me-
mog Ha u3bop 3a guazHocmuuupaHe Ha ocmpa ko-
poHapHa namoaozus, 8 moBa vucao u Ha SCAD [1].

MopBusm cayual Ha SCAD e onucaH npe3 1931
2. hpu aymoncusima Ha 42-2oguwHa >keHa. Maagume
»keHu npegcmaBasBam npubAusumeaHo 70% om na-
uueHmume (CbomHoweHue >eHu kom mbke: 2:1) u
30% om makuBa cayuau ca cBbp3aHu ¢ nepunapmaan-
Hus nepuog [4, 5]. Hau-uecmomo macmo Ha gucekuus
e ndBama kopoHapHa apmepus (LAD), koemo npeg-
cmaBasBa 60% om kopoHapHume gucekuuu. JsacHama
kopoHapHa apmepusi (RCA) e Bmopomo Hal-vyecmo
cpewaHo Macmo (no-yuecmo npu Mbkeme), caegBaHa
om AdBama e2naBHa kopoHapHa apmepust [2].

Mamodusuonozus

SCAD e ocmpo kopoHapHO cbbumue, cBbp3aHo ¢
pa3Bumuemo Ha xemamom BbB BompewHus cAol Ha
apmepusima, no-mo4Ho 8 myHuka megusi, Bogew,o go
omgeAsiHe Ha myHuka uHmuMa u myHuka mMegus UAU
UHMUMHO-MeguaAnHus komnaekc, nopagu kucmo3sHa
MeguaAaHa Hekpo3a UAU xemopazguuHo paspywaBaHe
Ha vasa vasorum [6]. lpegu3BukBa ce komnpecupaHe
Ha ucmuHckus AymeH, npuuuHaBaw, ucxemus u OMW.
[1Be xunomesu ca npegaokeHu 3a 0bscHeHue Ha na-
mo@du3uOAO2UYHUS NpoueC: Xunome3ama ,omBbmpe
HaBvH" npegnonaza, Ye kpvBma HaBausa B cybuHmu-
MaAHOMO npocmpaHcmBo om ucmuHckus npocBem
cneg pa3Bumue Ha eHgomeAHa guchyHkuus u  Xu-

Intimal tear &
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raphy angiography (CT-ANGIO) is not the method
of choice for diagnosing acute coronary pathology,
incl. SCAD [1].

The first case of SCAD was described in 1931 at
the autopsy of a 42-year-old woman. Young women
represent approximately 70% of patients (female to
male ratio: 2:1) and 30% of such cases are related to
the peripartum period [4, 5]. The most common site
of dissection is the left coronary artery (LAD), which
represents 60 % of coronary dissections. The right
coronary artery (RCA) is the second most common
site (more common in men), followed by the left main
coronary artery [2].

Pathophysiology

SCAD is an acute coronary event associated
with the development of a hematoma in the inner
layer of the artery, more precisely in the tunica me-
dia, leading to separation of the tunica intima and
tunica media or intima-medial complex due to cystic
medial necrosis or hemorrhagic destruction of the
vasa vasorum [6]. It causes compression of the true
lumen, causing ischemia and acute myocardial in-
farction (AMI). Two hypotheses have been proposed
to explain the pathophysiological process: the in-
side-out hypothesis suggests that blood enters the
subintimal space from the true lumen after endothe-

Que. 1. ObpasyBa ce uHmpamypaneH xemamom (IMH), koumo Hau-uecmo ce
pesopbupa u ,camonekyBa“. PaHHomo ygbnakaBaHe Ha IMH moke ga goBege
go okaysus uau pasBumue Ha paskbcBaHe Ha uHmumama, koemo Bogu go
gekomnpecusi [1]

decompression Fig. 1. Intramural hematoma (IMH) is formed, which most frequently resorbs and
LSelf-heals”. Early prolongation of IMH can lead to occlusion or development of
rupture of the intima, resulting in decompression [1]



nome3ama ,,0mBoH HaBbmpe“ xemamombm Bb3HukBa
de novo B megusama, BeposmHo om HapywaBaHe Ha
npemuHaBaHemo Ha mukpocovgoBe — due. 1 [1].

OnNNCAHME HA KAVIHUYEH CAYYAI

AHamHesa

48-2oguwHa nauueHmka nocmvnBa Ha 24.8.2021
2. C gaHHu 3a paskbcBawa 2pvbgHa bonka Ha wupoka
nAow, ¢ upaguauus kbm 2bpba u AdBama pvka, npu-
gpykeHa om usnomsBaHe u no3uBu 3a noBpvuiaHe,
nopagu koemo e nomvbpcuAa chewHa mMeguuuHcka
nomouw, N0 pe2uoH. Tam ca pesucmpupaHu no Bpeme
Ha 2pbgHa bonka — npexogHU npomeHu Ha EKI — oc-
mpoBpuxu Bucoku T-BbAHU — N0 NnpegHama cmeHa Ha
AsBama kamepa u ST-genpecusi 8 omBexkgaHus V4-V6.
Cneg anaukauus Ha HumpoaauuepuH (M3okem cnpeu )
u MopduH borkama e HamaAsAa no UHmMeH3umem. MNa-
uueHmkama e mpaHcnopmupaHa no cnewHocm kbm
MBAA ,Copue u Mo3uvk” 3a npoBexkgaHe Ha CKA.

Ha 18.08.2021 2. u e u3BbpweHa momaAHa Xu-
cmepekmomuss no noBog muoma Ha mamkama, a
npe3 2020 2. e npembpnsaAa XupypauyuHa uHmepBeH-
uus no noBog Ha AymbanHa guckoBa xepHus.

Mpu npuema nauueHmkama e B 3agoBoAumenHo
06bwo cbcmosHue. Om kAUHUYHUS cmamyc e yecmaHo-
BeHo: BeaukynapHo guwaHe, 6e3 xpunoBe gBycmpaH-
Ho. C pummuyHa copgeyHa geliHOCM €, a CbpgeyHa-
ma yecmoma e 80 yg./min. ApmepuaAHOMO HaAs2aHe
e 106/60 mm Hg Ha gacHa pvka; 96/60 mm Hg — Ha
AdBa poka, ACHU cbpgeuHu moHoBe, 6e3 wymoBe. Ko-
pembm ce naanupa Ha HUBomo Ha 2pbgHus kow, mek,
HeboAe3HeH npu haAnauus, B3ema yyacmue B8 guwa-
Hemo, uukampukc om xucmepekmomusi. be3 gaHHu
3a opz2aHomezanusi. Cykycuo peHaauc — gBycmpaHHo
ompuuamenHo. KpalHuuume ca 6e3 omouu CbC 3a-
naseHu nyacauuu Ha nepudepHume apmepuu.

Om npoBegeHama exokapguozpadus ca ycma-
HoBeHu: AsBama kamepa cbC 3anas3eHu pasmepu u
obemu, 3anaseHa 2nobanHa cucmonHa ¢yHkuus U
kunemuka B nokou. HabalogaBa ce xemoguHamMuuHo
He3Hauuma mpukycnugaAHa peaypaumauus; 6e3 uH-
gupekmHu gaHHU 3a noBuweHO CUCMOAHO Hansi2zaHe
B apmepus nyamoHaauc B8 nokou. Aopma acueHgeHc
€ C HopMaAHU pa3mepu, 6e3 gaHHU 3a ¢aen. lMepu-
kapg — 6e3 usAauBu (dua. 3).
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lial dysfunction, and the outside-inside hypothesis
suggests that hematoma occurs de novo in the me-
dia microvessels — Fig. 1 [1].

DESCRIPTION OF A CLINICAL CASE

Case history

A 48-year-old female patient was admitted on 24
August 2021 with evidence of tearing chest pain over
a wide area, with irradiation to the back and left arm,
accompanied by sweating and nausea, prompting her
to seek emergency medical care in the region. The
ECG during chest pain showed transient changes in
the ECG - tall T waves on the anterior wall of the
left ventricle and ST-depression in the leads V4-V6.
After application of nitroglycerin (Isoket spray) and
Morphine, the pain decreased in intensity. The patient
was transported urgently to the Heart and Brain Hos-
pital for SCAG.

On 18.08.2021 she was operated on for a total
hysterectomy for uterine fibroids. In 2020 she was op-
erated for lumbar disc herniation.

At the time of the admission, the patient was in
satisfactory general condition. From the clinical status
vesicular respiration was established, without wheez-
ing bilaterally. With rhythmic heart rate, heart rate 80/
min. Blood pressure — 106/60 mm Hg on the right arm;
96/60 mm Hg on the left arm, clear heart tones, with-
out murmurs. Abdomen at the level of the chest, soft,
painless on palpation, taking part in breathing, scar
due to hysterectomy. No evidence of organomegaly.
Succusio renalis — bilateral negative. The limbs were
without edema with preserved pulsations of the pe-
ripheral arteries.

From the performed echocardiography the left
ventricle was with preserved dimensions and volumes,
preserved global systolic function and kinetics at rest.
Hemodynamically insignificant tricuspid regurgitation.
No indirect evidence of increased systolic pressure in
the pulmonary artery at rest. The aortic root was with
normal size, without evidence of flap. There was no
pericardial effusion (Fig. 3).
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Qua. 2.

A4Cd
LV Length 4.93 cn AeguaCmoAeH obem

0:00:00,

EKI npu nocmonBaHemo — cuHycoB pumbm, CH — 80 yg./min, BepmukaaHa eA. no3uuus, 6e3 penoAspu3auuOHHU NPOMEHU

Fig. 2. ECG on admission — sinus rhythm, heart rate — 80/min. Vertical electric position, no repolarization changes

®ue. 3. Apical four chamber view (4CA) — AqBa kamepa me-

Fig. 3. Apical four ventricle view (4CA) - left ventricle
telediastolic volume

MNpoBegeHa e cnewHa uHBa3uBHa oueHka Ha kopo- An urgent invasive assessment of coronary circu-
HapHOmo kpvbBoobpaweHue, om kosmo e ycmaHoBeH  |ation was performed, which revealed a right type of

geceH mun uupkyaauus. He ca omkpumu cmeHo3u Ha

circulation. No stenoses were found on the Left main

AdBama enaBHa kopoHapHa apmepus. LAD 6e ¢ gaHHu

3a npokcumanHa npogbAkumenHa cmeHo3a ¢ gedpekm

coronary artery. LAD with evidence of proximal pro-

8 usnbABaHemo, cmuzawa go 90% cmecHeHue Ha Ay-  longed stenosis with a defect in the filling, up to 90%
MeHa B cpegeH ceameHm — BeposmHo cnoHmaHHa ko-  narrowing of the lumen in the middle segment — prob-
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poHapHa gucekauus (SCAD) TIMI 3 kpvBomok B LAD  ably spontaneous coronary dissection (SCAD) TIMI 3
no Bpeme Ha uscaegBaHemo — duz. 4, due. 5 flow in LAD during the study — Fig. 4, Fig. 5.

B aqBa uupkymdaekcHa apmepus (LCx) u RCA He Left circumflex artery (LCx), RCA no stenoses
ca ycmaHoBeHu cmeHo3u — ¢ue. 6. lNMopagu Buga Ha  were found — Fig. 6. Due to the type of LAD lesion,
Aesusma Ha LAD obcbguxme, ue ce cmaBa Bbnpoc  we discussed that it is an acute coronary syndrome
3a ocmvp kopoHapeH CUHgPOM npu choHmaHHa gu-  with spontaneous dissection of the left coronary
cekauus Ha AsBama kopoHapHa apmepus. artery.
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®uz. 4. Right anterior oblique — RAO cranial — LCA npogoa- @ua. 5. Left anterior oblique LAO cranial — LAD u Lcx
»kumeaHo cmecHsBaHe Ha AymeHa om npokcuManeH go cpe-
geH ceameHm; cneuudpuuHusm Bug Ha Aesusima s onpegeas
kamo cnoHmaHHa gucekauus

Fig. 5. Left anterior oblique LAO cranial — LAD and Lcx

Fig. 4. Right anterior obligue — RAO cranial — LCA prolonged
narrowing of the lumen from the proximal to the middle segment,
the specific type of lesion defines it as spontaneous dissection

AO: 18.1@ CRA: 14.50 @ua. 6. Left anterior oblique (LAO) 30 — RCA

ittleEndianImplicit ’ i 18 Fig. 6. Left anterior oblique (LAO) 30 — RCA
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Cneg npoBegeHama kopoHapHa aHzuozpadus
npegnpuexme koHcepBamuBeH nogxog Ha AeYeHUe.
B caegBawume okono 12 uaca nauueHmkama bewe
XEMOQUHAMUYHO CMabuAHa Ha MOHUMOPHO HabAlo-
geHue. be3 cmeHokapgHa cumnmomamuka.

HabalogeHue u npocaegsaBaHe

Cneg 12 vaca nauueHmkama cvobuwiu 3a cmeHo-
kapgus — cuaHa npekopguanHa 6oaka ¢ upaguauus
kbm AsBama poka. Ha moHumop u EKI ce pezucmpu-
paxa ucxeMu4yHu npomeHu — ST-eaneBauus B npekop-
guanHume omBerkgaHus.

EKI 8 guHamuka — no Bpeme Ha g2pbgHa boaka:
CcuHycoB pumbm, CY — 68 yg./min, uHgudepeHmHa eA.
nosuuus, ST-eneBauuu ¢ bupasHu T-BbAHU BbB V2-
V4, budasHu T-BbAHu BwbB I, Ill, AVF, V5-V6 — due. 7.

CobpgeueH mum 0bcbgu ga ce npucmobnu kbm
cnewHa MuokapgHa peBackyaapusauus nopagu
crnokHocmma Ha PCl npouegypama u pucka om
ampoz2eHHo yBpexkgaHe npu gaHHU 3a ocmbp kopo-
HapeH CUHgPOM — HecmabuAaHocm B xeMoguHamuu-
Homo cbcmosiHue u nosBa ST-eneBauus. MNpoBege
ce kapguoxupypeuuHa peBackyaapusauus AKBx 1
— ocobwecmBu ce apmepuomomust Ha LAD. YcmaHo-
Bu ce gucekupaH cvbg ¢ HacArokeHa mpombosa. U3-
Bopwu ce mepmMuHo-AamepanHa aHcmomo3sa ¢ LIMA

(due. 8).

>> 42

After coronary angiography was performed, we
decided for a conservative approach to treatment. For
the next 12 hours, the patient was hemodynamical-
ly stable on follow-up, without angina pectoris symp-
toms.

Monitoring and follow-up

After 12 hours, the patient reported angina pecto-
ris — severe precordial pain with irradiation to the left
arm. Ischemic changes — ST-elevation in precordial
leads were recorded on monitor and ECG.

ECG in dynamics — during chest pain: sinus
rhythm, heart rate — 68/min., Indifferent electric po-
sition, ST-elevations with biphasic T-waves in V2-V4,
biphasic T-waves in Il, lll, AVF, V5-V6 — Fig. 7.

Cardiac team discussed to proceed with emer-
gency myocardial revascularization. Due to the
complexity of the PCI procedure and the risk of
iatrogenic damage, with an ongoing acute coronary
syndrome with hemodynamic instability and ST-ele-
vation, we decided for a surgical revascularization.
Coronary artery bypass grafting (CABG) was per-
formed — LAD arteriotomy was performed. A dis-
sected vessel with superimposed thrombosis was
found. Terminal lateral anastomosis was performed
with LIMA (Fig. 8).

Quz. 7. CuHycoB pumom, CY — 68
yg./min, uHgupepeHmHa eA. no3uuus,
ST-eneBauuu ¢ 6udasHu T-BbAHu
BbB V2-V4, budasHu T-BoAHu BB I,
lll, AVF, V5-V6

Fig. 7. Sinus rhythm, MS - 68/min,
Indifferent electric position, ST-elevations
with biphasic T-waves in V2-V4, biphasic
T-waves in Il, lll, AVF, V5-V6



PaHHuasm nocmonepamuBeH nepuog npomeue
npu cmabuaHa xemoguHamMuka. Ha EKT ce peaucmpu-
pa cuHycoB pumbvm, CH — 87 yg./min, gecueHgeHmHu
ST-genpecuu ¢ HezamuBHuU T-BoAHu BB II, lll, AVF,
V3-V6 (due. 9).

E. Yasenova et al.
Clinical case spontaneous... CARDIOLOGY&
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®uz. 8. ducekupaH cbg, UHMpamypaseH xemamom Ha LAD

Fig. 8. Dissected vessel, intramural hematoma of LAD

The early postoperative period was stable with
stable hemodynamics. The ECG recorded sinus
rhythm, heart rate 87/min. Descending ST depres-
sions with negative T waves in Il, lll, AVF, V3-V6

(Fig. 9).

@uza. 9. cuHycoB pumbm, CY 87/MuH., gec-
ueHgeHmHu ST genpecuu ¢ HezamuBHu T-
BoAHuU BvB Il lll, AVF, V3-V6

Fig. 9. Sinus rhythm, heartbeat 87/min,
descending ST depressions with negative
T waves in II, lll, AVF, V3-V6
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ExoKI npu usnucBaHe

AaBama kamepa bewe CbC 3ana3eHuU pasmepu u
obemu, 3anaseHa cucmoaHa ¢yHKuus u XxunokuHesus
Ha cenmyma. Mepukapgbm u nAeBpume bsxa 6e3 us-
AUBu (due. 10).

MauueHmkama 6e gexochumaaAusupaHa Ha wec-
mus nocmonepamuBeH geH ¢ nbpBuvHO 3a3gpabsBa-
WU paHu om cmepHomomusima u Ha gBouHa aHmu-
azpezaHmHa mepanus 3a goma.

MNpocaegsaBaHe

EguH meceu caeg gexochumaausauusima omHoBo
npuexme nauueHmkama 8 6oAHUUaMa, € UEA ga OUEHUM
aHzuozpadcku kopoHapHus cmamyc caeg npoBegeHama
kapguoxupypauuHa peBackyaapusauus. YcmaHoBuxve
npoxogum aopmo-kopoHapeH balnac u gobpo KAUHUYHO
cbcmosiHue Ha nauueHmkama (due. 11, pue. 12).
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EchoCG at discharge

Left ventricle was preserved in size and volume,
preserved systolic function and septal hypokinesia.
The pericardium and the pleura were without effu-
sions (Fig. 10).

The patient was discharged on the sixth postoper-
ative day with primary healing wounds from sternoto-
my and double antiplatelet therapy for home.

Follow-up

One month after dehospitalization, we re-hospi-
talized the patient in order to assess angiographically
the coronary status after cardiac surgical revascu-
larization. We found a patent coronary artery bypass
graft and good clinical condition of the patient.

®uz. 10. M-mode. Paamepu Ha AK u ¢ppakuus Ha usmaack-
BaHe no TauxoAy,

Fig. 10. M mode. Left ventricle dimensions and Tacholz
ejection fraction

b)
@uz. 11. RAO - npoxogum LIMA-LAD (a) ocmuaneH ceaveHm (b) cpegeH ceameHm
Fig. 11. RAO - patent LIMA-LAD - (a) axial segment (b) middle segment



TRANRIRER N KENTRE OFEXCELLENC

L'Eft*Coronary

OBCb)XXOAHE

MpegcmaBuxme kauHuveH cayuau Ha 48-2oguwHa
»keHa ¢ HoBonosiBuna ce e2pvbgHa bonka B nokou u gaH-
Hu 3a STEMI Ha npegHama cmeHa Ha AsBama kamepa
(MCAK). OuazHo3zama SCAD uecmo ocmaBa Hepas-
no3Hama UAU uMa 3a6aBsHe 8 nocmaBaHemo ®, nopagu
moBa npu mAagu >keHu ¢ KAuHUYHU gaHHU 3a OKC uau
BCC e HyXkHo ga ce mucau B masu Hacoka. Cbcmos-
Huemo Hocu Bucoka cMopmHocm, ako He Bbge ugeH-
muduuupaHo u AekyBaHo HaBpewme. B cpaBHeHue ¢
nogxoga npu OKC B peayamam Ha amepockaepomuuHa
naaka, npu SCAD ¢okycom mpsbBa ga 6bge no-manko
Bopxy Bb3cmaHoBsBaHemo Ha HopmaaHama kopoHapHa
apxumekmypa u noBeue Bopxy MuHUMaAHUMe mepku,
Heobxogumu 3a Bb3cmaHoBsBaHe Ha cmeneHma Ha
nomok 3 Ha TIMI. SCAD ce okasa, ye He e moakoBa
psigka npuuuHa 3a ocmbp kopoHapeH cuHgpom, kakmo
ce cmamauwle npegu, 0cobeHo npu Maagu >keHu. Yecmo
ce cBobp3Ba ¢ npegpasnonazawiu u npoBokupawu ¢ak-
mopu, Hanpumep ¢ubpomyckyAHa guchAasusi U CUAHO
NCUXO- EMOUUOHAAHO HanpexkeHue [5].

KoHcepBamuBHama mepanusma e baazonpusm-
Ha, ¢ uskAloueHue Ha nauueHmMu cbc cmeHokapgHa
cumnmomamuka, xemoguHamuyHa HecmabuAaHocm
uAu gucekuus Ha AsBa kopoHapHa apmepus.

Mpu goA2ocpouHO npocaegsaBaHe Ha 3HaYuMume
HebAa2onpuAMHU CbpgeuHocbgoBu cbbumus — major
adverse cardiovascular events (MACE), ca uecmu,
BkalouumenHo noBmapsawu ce SCAD. MNMopagu moBa
nauueHmume ¢ SCAD mpsbBa ga 6bgam npocaegs-
BaHu u ga um ce passcHsm BHUMameAHO CbBpemeH-
Hume npenopbku 3a koHMpoA Ha puckoBume ¢pakmo-
pu u ¢usuyeckama akmuBHocm.

E. Yasenova et al.
Clinical case spontaneous... CARDIOLOGY&
Volume 4, Number 4 « 2021 CARDIAC SURGERY

®uz. 12. MNpoxoguma gucmanHa aHacmomo3sa

Fig. 12. Patent distal anastomosis

Discussion

We present a clinical case of a 48-year-old
woman with new-onset chest pain at rest and evi-
dence of STEMI of the anterior left ventricular wall.
The diagnosis of SCAD often remains unrecog-
nized or delayed, so in cases of young women with
clinical evidence of acute coronary syndrome or
sudden cardiac death physicians need to think in
this direction. The condition carries a high mortal-
ity rate if not identified and treated in time. Com-
pared to the atherosclerotic plaque acute coronary
syndrome approach, SCAD’s focus should be less
on restoring the normal coronary architecture and
more on measures needed to restore TIMI3 flow
rate. SCAD has not been shown to be as rare a
cause of acute coronary syndrome as previously
thought, especially in young women. It is often as-
sociated with predisposing and provoking factors,
such as fibromuscular dysplasia and severe psy-
cho-emotional stress [5].

Conservative therapy is favorable, except in pa-
tients with angina, hemodynamic instability or left cor-
onary artery dissection.

Major adverse cardiovascular events (MACE) are
common in long-term follow-up. Therefore, patients
with SCAD should be monitored and carefully ex-
plained the current recommendations for the control
of risk factors and physical activity.
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MNMoBegeHue u usbop Ha AeueHue: Mpenopoku ny6-
AukyBaHu B JACC — aBzycm 2020 2. (pua. 13).

MpenopvuBaHume d¢usuvecku geltHocmu u yn-
pa>kHeHus cnopeg pabomHama 2pyna, koamo e Ha-
nucana koHceHcyca, ca nybaukyBaHu B European
Heart Journal — okmomBpu 2021 2. — mabauua 1 [4],
mpsbBa ga ce u3BvpwBam ¢ noBuweHo BHUMaHue u
mpsbBa ga ce usbszBam npu nauueHMu ¢ guazHosa
cnoHmaHHa gucekuus Ha kopoHapHama apmepusi UAU
dubpomyckyaHa gucnaasus. Lieama 3a npogbakumen-
Hocmma Ha aepobHume mpeHupoBku e noHe 30-40
MuHymu ¢usuvecka akmuBHocm € ymepeHa UHMEH-
3uBHocm 5-7 gHu/cegmuua (150 MuHymu/cegmuua).

JNeyeHue Ha OCTPa CTIOHTaHHa AMCeKaumA
Ha KopoHapHa apTepua(SCAD)

Behaviour and choice of treatment: Recommen-
dations published in JACC — August 2020 (Fig. 13)

The recommended physical activities and ex-
ercises according to the working group which
wrote the consensus were published in the Euro-
pean Heart Journal — October 2021 — Table 1 [4].
High-intensity exercise should be performed with
caution and should be avoided in patients diag-
nosed with spontaneous coronary artery dissection
or fibromuscular dysplasia. The goal for the dura-
tion of aerobic training is at least 30-40 minutes of
physical activity with moderate intensity 5-7 days/
week (150 minutes/week).

Management of acute spontaneous
coronary artery dissection (SCAD)

KAMHWYHO cTabusieH Cbe
CTBOMIOBA WM TEKKA
MPOKCMMAaNHa ABYCH0Ba
LMCERUMA

KnuHnuHo crabunex, 6e3
BWCOKOPMCKOBA aHATOMMA

- [ace obmmncon
KapAMOXMpYprANHO
neueHme aOPTO-KOpOHapeH
Gaiinac AKB

s KoHcepBaTUBHO
NeveHue

& CrauMoHapHoO
HabnoaeHue ot 3-5
[HK

®  KoHcepsaTMBHO JleueHye
MO 3 GbAE pazymHO( H
@ e npoyueno)

AKTMBHa/Npogb/ikaBawa
UEXEMMA MAN
XemoguHamwn4Ha
HecTabuaHocT

- [ace obvucan sann e
[r—

Clinically stable with left
main or severe proximal
2-vessel dissection

Clinically stable, no
high-risk anatomy*

+ Consider CABG"
+ Conservative Rx may be

+ Conservative therapy
* Monitor as inpatient

Active/ongoing ischemia
or hemodynamic
instability

+ Consider PC if feasible
OR

MHTEPBEHUMOHANHO
neyenme PCI

3-5 days

*  CrlewHo KapAMOXHPYPIHHO
neuenme (6a3upaHo Ha
Texnuueckm chobpazKenua
W noKaHa excepTHaa

reasonable (not studied) - Urgent CABG (based on

technical considerations
and local expertise)

@uz. 13. Mpenopvku 3a AeueHue Ha ocmpa SCAD [1] / Fig. 13. Treatment of acute SCAD [1]

Ta6auua 1. Mpenopbku 3a pusuuecka akmuBHocm caeg SCAD [4] / Table 1. Recommendations for physical activity after SCAD [4]

MpenopvuBa ce

Recommended

C BHumaHue

With attention

Ia ce usbazBa

To avoid

YmepeHu aepobHu ynpaxkHeHus

Moderate aerobic exercises

AepobHu mpeHupoBku

Aerobic trainings

Pesku BucokouHmeH3uBHu ynpakHeHus

Sharp high-intensive exercises

TpeHupoBka ¢ mexkecmu ¢ manko cbnpo-
muBaAeHue u yecmu noBmopeHus

Training with weights with a little
resistance and frequent repetitions

YnpaXkHeHus 3a uszpaXkgaHe Ha MyckyAu

Exercises for building up muscles

MukoBu mexkecmu ¢ ygbonkeHa BancanBa

Peak weights with prolonged Valsalva

MHumepBanHu mpeHupoBku

Interval trainings

Moza nosu 6e3 ekcmpeMHu no3uuuu Ha
2naBama u wusima

Yoga postures without extreme positions
of the head and the neck

KonmakmHu cnopmoBe

Contact sports

CobpgeuHa pexabuaumauus

Heart rehabilitation

EkcmpemHu nonokeHust Ha 2naBama

Extreme positions of the head
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3 AKAIOYEHUE

CnoHmaHHama kopoHapHa apmepuanHa guce-
kauusa (SCAD) npugobuBa npusHaHue kamo BaykHa
npuyuHa 3a uHpapkm Ha Muokapga, ocobeHo no-
yecmo npu MAagu >keHu. [pe3 nocaegHumMe 20guHuU
uma ckok 8 guazHozama Ha SCAD, BeposmHo nopagu
yBeauueHomo u3noA3BaHe Ha kopoHapHa aHzuozpa-
¢usa u kauHUYHU Memogu 3a uHmMpakopoHapHO u30-
bpas3sBaHe c Bucoka pazgeanumenHa cnocobHocm.
MNMogobpeHomo pasno3HaBaHe u guazHocmuka, 3a-
egHo ¢ yBeauueHume nybaukauuu, 3HaAYUMEAHO Nho-

E. Yasenova et al.
Clinical case spontaneous... CARDIOLOGY&
Volume 4, Number 4 « 2021 CARDIAC SURGERY

CONCLUSION

Spontaneous coronary artery dissection (SCAD)
is recognized as an important cause of myocardi-
al infarction, especially in young women. In recent
years, there has been an increase in the diagno-
sis of SCAD, probably due to the increased use of
coronary angiography and high-resolution clinical
methods for intracoronary imaging. Improved recog-
nition and diagnosis, along with more publications,
have significantly raised awareness of this condition,

Buwuxa ocBegomeHocmma 3a moBa cbCcmosiHuUe, 3a
koemo Hskoza ce cmsmawe, ye e MHO20 psgko [7].
Tasu nybaukauus ueAu ga Hacouu BHumaHuemo kbm
masu obvpkBawa 2pyna nauueHmu u ga npegocma-
Bu cvbBpemenHa akmyaauszauus 3a SCAD. date on SCAD.

which was once thought to be very rare [7]. This
publication aims to draw attention to this confusing
group of patients and to provide an up-to-date up-
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MHO>XECTBEHA TPOMBO3A NMPU NALMEHT C QAKTOP V LEIDEN MYTALINA
B. MempoBa’, H. MempoB', 4. CumoBa’?**, . KpacHaaueB', A. leopzueB’, T. BekoB?*

'"MBAA ,,Copue u Mo3vk” — reBeH
2Meguuurcku yHuBepcumem — reBeH
3Bvazapcku kapguonoeuyeH uHcmumym

Peslome. Qakmop V AalugeH e mymaHmeH BapuaHm Ha yoBewkusm Pakmop V — npomeuH B kpbBma,
umaw, poas B npoueca Ha cvcupBaHe. Pakmop V AaligeH Mymauusima e npuduHa 3a Hal-yecmus mun
HacAegcmBeHa mpoMboduAus. Xemepo3uzomHomo HocumeacmBo ce cpewa B8 3-8% om eBponeuuume,
koumo Hocam egHo konue Ha gedekmHus 2eH, a eguH Ha 5 000 ca Hocumeau Ha gBe konus u ca Xxomo-
aumomu. ®akmop V AalgeH e 2eHeMuYHO CbcmosHUE, Npu koemo He Bcuuku HocumeAu Ha Mymauusma
pa3BuBam cumnmomamuka, Ho ce HabAlogaBa noBuweH puck om mpoMb0o3HU UHUUgeHmMuU. Hocumeaume
Ha Factor V Leiden uma Bucok puck ga pa3Busm: goaboka BeHo3Ha mpombosa (OBT); berogpobHa em-
BoAus; ycaoXkHeHUs npu bpemeHHocm — dakmop V AaugeH ce acouuupa ¢ noBuweH puck om cnoHmMaHeH
abopm u gpyau ycAokHeHUs no Bpeme Ha bpemeHHocm, kamo Bucoko kpbBHo HanszaHe (npeekaamncus)
u omaenBaHe Ha naaueHmama. Hue cbobwaBame 3a cayuyal om kauHuuHama npakmuka Ha MAag MbXk
¢ MHokecmBeHa mpombo3a, ¢ HeobuualHu 3a HacregcmBeHa mpomboduAaus AokaAuzauuu u pesyama-
mume om npoBegeHomo onepamuBHO AeueHue Ha uHmpakapguaAHume mpombomuyHu Macu, koumo
ca BucokopuckoBu 3a cucmemHa emboausauus. [luazHozama mpomboduaus € nomBopgeHa upes OHK
aHaAu3, npu koimo ce ycmaHoBu XxoM03u20mHO CbcmosiHUe Ha Mymauusima ¢.1601 G > A (p.Arg534Gin)
B 2eHa FV (dakmop 5), HapuuaH owe BapuaHm FV Leiden. Acouuauusima Ha masu Mmymauus ¢ BeHo3Ha
mpomb0o3a e gobpe npoyueHa, Ho cowecmByBam npomuBopeuuBu MHEHUS omHocHO Bpbv3kama u ¢ ap-
mepuaAHama u uHmpakapguanHama mpombo3a.

KalouoBu gymu: copgeuHa mpomb6o3a, HacaegcmBerHa mpomboduaus, Qakmop V Leiden

MULTIPLE THROMBOSIS IN A PATIENT WITH FACTOR V LEIDEN MUTATION
V. Petrova’, N. Petrov’, I. Simova'?*, I. Krasnaliev', A. Georgiev', T. Vekov**

'"MHAT “Heart and Brain” — Pleven
2Medical University — Pleven
3Bulgarian Institute of Cardiology

Abstract. Factor V Leiden is a mutant variation of human Factor V — a protein in the blood that plays a
role in the coagulation. Factor V Leiden mutation is the cause of the most common type of hereditary
thrombophilia. Heterozygous carriership occurs in 3-8% of Europeans, who carry one copy of the defective
gene and one in 5,000 carry two copies and are homozygous. Factor V Leiden is a genetic condition in
which not all carriers of the mutation develop symptoms, but there is an increased risk of thrombotic
events. People with factor V Leiden are at high risk of developing: deep vein thrombosis (DVT); pulmonary
embolism; complications during pregnancy — Factor V Leiden is associated with an increased risk of
miscarriage and other pregnancy complications such as high blood pressure (preeclampsia) and placental
abruption. We report a case from the clinical practice of a young man with multiple thrombosis, with unusual
for the hereditary thrombophilia locations and we present the results of the performed surgical treatment
of the intracardiac thrombotic masses, which pose high risk for systemic embolism. The diagnosis of
thrombophilia was confirmed by a DNA analysis which established a homozygous state of the mutation
c.1601 G > A (p.Arg534Gin) in the FV gene (Factor 5), also called the FV Leiden variant. The association
of this mutation with venous thrombosis has been studied well, but there are conflicting opinions about its
connection with arterial and intracardiac thrombosis.

Key words: cardiac thrombosis, hereditary thrombophilia, Factor V Leiden
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BbBEOEHUE

VimpakapguanHama mpombosa (VIKT) e kapguono-
2UYHO CbCcmosiHUE, NposiBsBawlo ce ocHOBHO B nocmMuH-
dapkmHus nepuog no Bpeme Ha npegCbpgHO MbXKgeHe
(MM) u npu gunamamuBHa kapguomuonamusi [1, 2].

HJudepeHuuanHama guazHo3a Ha CbpgeyvyHume
mMacu BkalouBa mymopu, mpombo3a u Bb3nasumen-
HU npouecu. Mpu Hakou nauueHMu ce cbobwaBa 3a
BeHmpukyAaapHu mpombu ¢ npugpy’aBauw, aHmu-
docdonunugeH cuHgpom u gpyau BugoBe xunepkoa-
2YAQUUOHHU cbcmosiHus. CbobweHume cayyau 3acs-
2am ocHoBHo geduuum Ha npomeuH C u geduuum
Ha npomeuH S. Tpombo3ama mMoxke ga bbge ycAoxk-
HeHue Ha uHdapkm Ha Mmuokapga u gbaboka BeHo3Ha
mpom6oza (OBT) [3].

Tpomboduauume ca HacaegcmBeHu u npugo-
bumu xunepkoaz2yAauuoHHU CbCmosHUSA, koumo
noBuwaBam pucka om BeHo3HU u B Hakou cAyvau
apmepuaAHu mpom6o3u. B cBemoBeH mawab xeme-
po3uzocmHocmma 3a ¢akmop V Leiden ce cpewa
Hau-yecmo B eBponelckama nonyaauusi, kamo ce
HabalogaBa npu 3-8% om HaceaeHuemo [4].

OmHocumenHuam puck om obpasyBaHe Ha Be-
HO3HU Mpomb6o3u ce yBeauuaBa om 3 go 8 nomu
npu xemepo3u2omHo HocumencmBo Ha dakmop V
Leiden, kamo npu xomo3uzomHo HocumeacmBo ce
yBeauuaBa om 10 go 80 nomu [5].

AeueHuemo Ha nauueHmu ¢ mpombo3a Ha ¢oHa
Ha dpakmop V AaugeH mpomboduaus 3aBucu om kau-
Hu4YHomo npegcmaBsaHe. MbpBama ocmpa BeHo3Ha
mpomboembonus (BTE) mpabBa ga ce aekyBa ¢ kypc
Ha HuckomonekyasipeH xenapuH (LMWH) uau uHmpa-
BeHo3eH HedpakuuoHupaH xenapuH. 3anouBa ce
BapdapuH egHoBpemeHHO ¢ LMWH (ocBeH no Bpeme
Ha BpemeHHocm) u mpsbBa ga ce npunokpuBam 3a
noHe 5 gHU npu koHMpoA Ha meXkgyHapogHOmMo Hop-
MaAusupaHo ceomHoweHue (INR), gokamo He 6vge
B8 pamkume Ha mepaneBmuyHus guanas3oH (mepa-
neBmuyeH guanasoH: 2,0-3,0). INR mps6Ba ga bbge
HacoueH kom 2,5, koemo ocuzypsBa epekmuBHa aH-
mukoazyaauusi, gopu npu uHguBugu C XOMO3U20MeH
¢dakmop V Leiden [6].

PeweHus no omHoweHue Ha npogbAkKumeAHoC-
mma Ha aHmukoazynauusma mpsabBa ga ce ocHoBa-
Ba Ha oueHrka Ha puckoBeme om peuuguB Ha BTE u
kbpBeHe, cBop3aHo ¢ aHmukoazynaHmu [7]. Puckem

V. Petrova et al.
Multiple thrombosis in a patient... CARDIOLOGY&
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INTRODUCTION

Intracardiac thrombosis (ICT) is a cardiac condi-
tion that occurs mainly in the post infarction period,
during atrial fibrillation (AF) and in dilated cardiomy-
opathy [1, 2].

The differential diagnosis of cardiac masses in-
cludes tumors, thrombosis and inflammatory process-
es. Ventricular thrombi with concomitant antiphospho-
lipid syndrome and other types of hypercoagulable
conditions have been reported in some patients. The
reported cases concern mainly protein C deficien-
cy and protein S deficiency. Thrombosis can be a
complication of myocardial infarction and deep vein
thrombosis (DVT) [3].

Thrombophilia are congenital and acquired hy-
percoagulable conditions which increase the risk of
venous and in some cases arterial thrombosis. World-
wide, heterozygosity for factor V Leiden is most com-
mon in the European population, occurring in 3-8% of
the population [4].

The relative risk of developing venous thrombosis
increases 3 to 8 times in heterozygous factor V Leiden
carriership and in homozygous factor V Leiden carri-
ership it increases from 10 to 80 times [5].

The treatment of patients with thrombosis
against the background of Factor V Leiden throm-
bophilia depends on the clinical presentation. The
first acute venous thromboembolism (VTE) should
be treated with a course of low molecular weight
heparin (LMWH) or intravenous unfractionated hep-
arin. Warfarin is started concomitantly with LMWH
(except during pregnancy) and they should be over-
lapped for at least 5 days with control of the In-
ternational Normalized Ratio (INR) until it is within
the therapeutic range (therapeutic range: 2.0-3.0).
The INR should be targeted to 2.5, which provides
effective anticoagulation, even in individuals with ho-
mozygous factor V Leiden [6].

Decisions regarding the duration of antico-
agulation should be based on an assessment of
the risks of recurrence of VTE and bleeding as-
sociated with anticoagulants [7]. In patients with
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om kbpBeHe om gbA2ocpouHama aHmukoazynaHmHa
mepanus € No-20AdM OM NOA3ama Npu hauueHmu ¢
XoMo3u2omHa Mymauus. Ho npubauzumenHo 30% om
nauueHmu ¢ uHuugeHm BTE ca umaau Bmopo cbbu-
mue B pamkume Ha caegBawume 9 2oguHu, koezamo
He ca Ha aHmukoaayAraHmHo AeveHue [8].

B Hacmoswus cayuyau npegcmaBsme nauueHm
¢ MacuBHa mpombo3a, aHzakupawa egHoBpemeHHO
gacHama u asBama kamepa, AeBonpegCbpgHOMO YXo,
mpombosa Ha left anterior descending (LAD), uac-
muuHa mpombo3sa Ha v.jugularis interna dextra Bcaeg-
cmBue Ha HacaegcmBeHa mpomboduAaus Ha mepeHa
Ha npeXkuBaH obwupeH npegeH MuokapgeH uHdapkm.
XupypauuHama mpombekmomus e usbpaHa kamo me-
paneBmuueH BapuaHm, mol kamo mpombbm e cpaB-
HUMEAHO 20AdM NO pasmep U hogBurkeH, koemo Hocu
Bucok puck om cucmemHa emboAusauus.

KAnHn4yHO MPEACTABAHE

Kacae ce 3a 46-2oguweH nauueHm, koumo Cb-
obwaBa 3a onaakBaHus om mexkecm B cvpgeuHama
obaacm Ha wupoka naouwl, 3agyx npu MUHUMaAHU ¢u-
3uvecku ycunus. OnnakBaHusma ca ¢ gaBHocm om
€guH Meceu, npegu xochumaausauusma. Cumnmoma-
mukama ce pa3BuBa Ha ¢oHa Ha u3BecmHa ucxemuu-
Ha 6boarecm Ha cbpuemo (MBC) — npegu egHa 2oguHa
C peaAusupaH npegeH obwupeH MmuokapgeH uHbapkm
C ocbwecmBeHa percutaneous coronary intervention
(PCI) ¢ banoHHa guanamauus Ha left anterior descending
(LAD). MNopagu akcenepupauw, xog Ha onaakBaHusma u
nosBuno ce xeMonmoe hauueHmbm e XoChumaAu3u-
paH B kapguono2uuHO omgeneHue.

Mpu nocmvnBaHemo nauueHmbm e B 3agoBoAu-
MEAHO 06WO CbCMOsIHUE CMabUAHU XEMOgUHaMUYHU
nokasameau. Om obwus cmamyc npaBam Bneuam-
AeHue baego-cuBkaB ommenbk Ha koxkama, 6aegu
Auz2aBuuu, wueH BeHo3eH 3acmol, omcaabeHo gBy-
cmpaHHo Be3ukyAapHo guwaHe; pummMmuyHa Cbpgeu-
Ha gelHOCM CbC CUCMOAEH WyM 2/6 Ha CbpgeuHus
Bpux; C u3paseHa xenamomezanusi, HabeasizaHu npe-
mubuaAHU OmMouU NO goAHU kpalHuuu.

Enekmpokapguozgpama npu hocmbnBaHe nokasa:
CuHycoB pumbM, namoaoz2uyHa AsBa eanekmpuuecka
no3uuus, A8 npegeH xemubaok (AMXB), QS-popmu
¢ ST-eneBauuu BbB V3-V5, namono2uuHa npozpecus
Ha r-svbeua om V1-V6 (dua. 1).
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a homozygous mutation the risk of bleeding due
to long-term anticoagulant therapy is greater than
the benefit. However, approximately 30% of pa-
tients with a VTE accident had a second event
within the next 9 years when they were not on
anticoagulant therapy [8].

In the present case we present a patient with
massive thrombosis involving both right and left ven-
tricles, left atrial appendage and thrombosis of the
left anterior descending (LAD), partial thrombosis of
v.jugularis interna dextra due to hereditary thrombo-
philia in the field of extensive anterior myocardial in-
farction. Surgical thrombectomy is chosen as a ther-
apeutic option, as the thrombus is relatively large in
size and mobile, which poses a high risk of systemic
embolism.

CASE REPORT

A 46-year-old patient complained of tightness in
the chest, shortness of breath with minimal physical
exertion. The complaints started one month before
hospitalization. Symptoms develop against the back-
ground of known ischemic heart disease (CHD) —
one year earlier with an anterior extensive myocardial
infarction with percutaneous coronary intervention
(PCI) with balloon dilatation of left anterior descend-
ing (LAD). The patient was hospitalized in the car-
diology ward due to the accelerating course of the
complaints and the appearance of hemoptysis.

On admission, the patient was in a satisfactory
general condition with stable hemodynamic parame-
ters.

The general status showed grayish skin tone, pale
mucous membranes, cervical venous stasis, weak-
ened bilateral vesicular respiration. Rhythmic heart-
beat with systolic murmur 2/6 of the cardiac apex.
With pronounced hepatomegaly, marked pretibial
edema of the lower extremities.

Electrocardiogram on admission: Sinus rhythm,
pathological left electrical position, left anterior he-
miblock (LPHB), QS forms with ST elevations V3-V5,
pathological progression of r ..... from V1-V6 (Figure

1).
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@uz. 1. EKT — cuHycoB pumbm, namoAozuyHo AsBa eA. nosuuusi, AMXB, QS-dpopmu cbe ST-eneBauuu BB V3-V5,
namoao2uyHa npozpecus Ha r-sbbeua om V1- V6

Fig. 1. ECG - sinus rhythm, pathological left electrical position, left anterior hemiblock (LAHB), QS forms with ST elevations V3-V5,
pathological progression of R wave from V1-V6

Om peHmeeHozpadusma ce HabalogaBam uH-
MepCMUUUAAEH U XUAYCEH 3acmol, 6e3 gaHHU 3a UH-
duampamu B8 6enogpobHusa napeHxum; gBycmpaHHu
nAeBpanHu u3AuBu.

AabopamopHume nokaszameau ca 6e3 couwecm-
BeHu omkAOHeHuUs, cbpgeyHume eH3umu u mapkepu-
me 3a Bv3naneHue ca B pedpepeHmMHU cmolHocmu,
uma noBuweH D-gumep, 6e3 gaHHU 3a aHemusi, e03U-
HoduAHUME 2paHyArouumu ca B Hopma.

B xoga Ha xocnumaausauusma om exokapguo-
2padusma ca ycmaHoBeHu: mexkka AeBokamepHa
cucmonHa gucdyHkuus ¢ ¢opmupaHa BopxoBa aHe-
Bpuama ¢ wupoka npucmeHHa mpombo3a, HaAuuue
Ha nogBwkHa mpombomuuHa maca Ha kpaue, 3ano-
BeHa 3a npucmeHHama mpomb6o3a ¢ gbAkKuHa 2,5
cm. YcmaHoBeHu ca: BucokocmeneHHa BmopuuyHa
MumpanHa pezyp2umauusi, guAamupaHu gecHu Ky-

From radiography interstitial and hilus stagnation,
no evidence of infiltrates in the lung parenchyma. Bi-
lateral pleural effusions.

Laboratory parameters without significant de-
viations, cardiac enzymes and markers of inflam-
mation in reference values, increased D-dimer, no
evidence of anemia, eosinophilic granulocytes in
the norm.

In the course of hospitalization, echocardiography
revealed severe left ventricular systolic dysfunction
with apical aneurysm with extensive parietal thrombo-
sis, presence of a mobile thrombotic mass attached
to the parietal thrombosis with a length of 2.5 cm.
High-grade secondary mitral regurgitation, dilated
right cavities with moderate tricuspid regurgitation and
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XUHU C ymMepeHa mpukycnuganHa pezyp2umauus u
CUCMOAHO Hans2aHe B benogpobHama apmepus — 60
mm Hg (¢uz. 2). C o2neg Ha Haxogkama om obpas-
Hume u3cnegBaHus 3a 2onava AeBokamepHa aHe-
Bpuama npu npeXkuBaH obwupeH npegeH MuokapgeH
uHpapkm npegnorokuxme, ye cmpykmypama usnbA-
Bawa aHeBpuamMama e mpomb. Mpu BusyaausupaHe
Ha gsicHama kamepa B Hes cbw,o ce ycmaHoBu go-
NbAHUMeAHa cmpykmypa, cbwio BucokocycnekmHa
3a mpomb (duz. 3).

Mopagu moBa e npoBegeHa komnlomvpHa momo-
epadus (KT) Ha mopakca u abgomeHa ¢ koHmpacm,
kamo He ca HamepeHU gaHHU 3a benogpobHa mpom-
b6oemboaus U HeonAasmMeH npouec. B gudepeHuuanHo
guagHoCcmuueH NAaH e obcbgeHa exuHokokosaa, kosmo
e omxBvbpAeHa cAeg CepOoAO2UYHO u3cnegBaHe.

MNMpoBegeHa e KT Ha cbpue u kopoHapHu cvgoBe,
npu kosimo ce Bepuduuupa manuuupawa cenmoanu-
kanHa aHeBpuama Ha AsBama kamepa, mpombomuyHu
mMacu B asBama u gacHama kamepa Ha cbpuemo, kak-
mo u B yxomo Ha AsBomo npegcopgue (duz. 4). Vima
macuBHu kaauueBu naaku no xoga Ha LAD. lNMpegBug
Haxogkume e npoBegeHa koHBeHuuoHaAHa kopoHapo-
2padus, npu kosmo ce Budyanusupa npogbikumenHa
80% npokcumaAHa cmeHo3a C npucmeHHa mpombo3sa.

systolic pressure in the pulmonary artery — 60 mm
Hg (fig. 2) In view of the findings of the imaging di-
agnostics of a large left ventricular aneurysm and an
experienced extensive anterior myocardial infarction,
we assumed that the structure filling the aneurysm is
a thrombus. Visualization of the right ventricle also re-
vealed an additional structure, also highly suspected
to be a thrombus (Fig. 3).

In this context, Computed Tomography (CT) of
the thorax and abdomen with contrast was performed
— no evidence of pulmonary thromboembolism and
neoplasm process. Echinococcosis was discussed in
the differential diagnosis plan, which was rejected af-
ter serological examination.

CT of the heart and coronary vessels was per-
formed, in which a parietal septo-apical aneurysm
of the left ventricle was verified, thrombotic masses
in the left and right ventricles of the heart as well
as in left atrial appendage (Fig. 4). Massive calcium
plaques in the course of LAD. In view of the findings,
conventional coronary angiography was performed, in

which prolonged 80% proximal stenosis with parietal
thrombosis was visualized.

@uz. 2. MacuBHa npucmeHHa mpombo3a Ha AK ¢ nogBukHa mpombomuuHa mMaca, 3anoBeHa 3a Hes om mpaHcmopakaAHa exokapgu-

ozpadus anukareH yemupukyxuHeH cpes

Fig. 2. From transthoracic echocardiography four-cavity cut — massive parietal thrombosis of the LV with mobile thrombotic mass

attached to it
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@uz. 3. Busyaausupam ce u mpombomuyHu mMacu 8 [K

Fig. 3. Thrombotic masses in RV are also visualized

Cneg BHumamenHa oueHka Ha kauHU4YHOMO CbCe-
MOsiHUE Ha NauueHma u Ha pe3yamamume om npo-
BegeHume obpasHu u ¢yHkuuoHanHU u3caegBaHusi,
CbobpasHO usyucaeHus onepamuBeH puck u caeg
0bcmoUHo passcHaBaHe Ha nauueHma Ha puckoBe-
me u NoA3UMe, MyaAmugucuunAuHapHo ce B3e pewe-
Hue 3a onepamuBHO AeueHue.

Mo Bpeme Ha npegonepamuBHama nogzomoBka
om yampa3BykoBo uscaegBaHe Ha lo2yanapHume BeHu
€ ycmaHoBeHa yacmuuHa mpombo3a Ha V. jugularis
interna dextra, koemo Hana2a nocmaBsHemo Ha UH-
mpoglocepa u Swan-Ganz kamemvpa omasBo. WH-
mpaonepamuBHo cAeg u3BopweHa HagabkHa cmep-
Homomus u nepukapguomomus ce ycmaHoBsBa
Cbpue C gunamupaHu cbpgeuHu kyxuHu. HanpaBe-
Ha e gacHa ampuomomus. NMpe3 mpukycnuganHama
kaana ca npemaxHamu mpombume om gscHama ka-
mepa. OcowecmBeH e auHeapeH pa3pe3 Bopxy aHe-
Bpusmama Ha AsBama kamepa, ycnopegeH Ha LAD.
MNMonaga ce Ha 20A9M NpuCMeHeH Mpomb ¢ pa3mepu
6/2,5 cm, koumo e omcmpaHeH (¢uz. 5). HanpaBeHa
e nanacmuka Ha AdBama kamepa no memoga Ha Dor
upe3 Fontan stich u nocmaBsaHe Ha nepukapgeH nau.
MocaegBa uHUU3usl Ha AdBama kamepa, kosmo e 3a-
mGBopeHa ¢ Gore-Tex koHeu, u mpu ¢puauoBu AeHmu.

V. Petrova et al.
Multiple thrombosis in a patient... CARDIOLOGY&

Volume 4, Number 4 « 2021 CARDIAC SURGERY

Quz. 4. KT Ha copue, nokasBawa cenmoanukaAHa aHeBpuama
Ha AK, mpombomuuHu Macu B8 AgBama u gacHama kamepa Ha
cbpuemo

Fig. 4. CT of the heart showing septo-apical aneurysm of the
LV, thrombotic masses in the left and right ventricles of the heart

A multidisciplinary decision for surgical treatment
was made after careful assessment of the patient's
clinical condition, the results of imaging and function-
al studies, according to the calculated operational risk
and after a thorough explanation of the risks and ben-
efits to the patient.

During the preoperative preparation, ultrasound
examination of the jugular veins revealed partial
thrombosis of the v. jugularis interna dextra, which
necessitated the placement of the introducer and
Swan-Ganz catheter on the left. Intraoperatively, af-
ter a longitudinal sternotomy and pericardiotomy, a
heart with dilated heart cavities was seen. A right
atriotomy was performed. The right ventricle throm-
bi were removed through the tricuspid valve. A lin-
ear incision, parallel to the LAD, was made on the
left ventricular aneurysm. A large parietal thrombus,
measuring 6/2,5 cm, was found and removed (Fig.
5). Plastic surgery was performed on the left ventri-
cle by the Dor method through a Fontan stich and
placing a pericardial patch. An incision of the left
ventricle followed, which was closed with Gore-Tex
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B3emo e peweHue 3a nnacmuka Ha kaanama. Vm-
naaHmupaH e puHe Sorin Memo 3D Mitral Ring #34 ¢
nocnegBawa apmepuomomus Ha LAD. HanpaBeHa e
mepMuHo-AamepaAnHa aHacmomo3sa ¢ LIMA. Caeg co-
omBemHomo Bpeme 3a penepody3us caegBa usausa-
He om cardiopulmonary bypass (CPB) ¢ Bucoku go3u
kamexoramMmuHu.

thread and three felt strips. A plastic on the valve
was decided. Sorin Memo 3D Mitral Ring # 34 was
implanted with subsequent LAD arteriotomy. Termi-
no-lateral anastomosis with LIMA was performed.
After the appropriate reperfusion time, exit from
Cardiopulmonary bypass (CPB) with high doses of
catecholamines.

Quz. 5. MlumpaonepamuBHo omcmpaxsaBaHe Ha AK ®Duz. 6. AK cmeceH mpomb ¢ pasmepu 6/2,5 cm

mpom6

Fig. 6. LV mixed thrombus measuring 6/2.5 cm

Fig. 5. Intraoperative removal of LV thrombus

MauueHMom e ekcmybupaH Ha Bmopusi nocmonepa-
muBeH geH. Cnreg usBekgaHe B cmauuoHapa e npoBegeHa
paHHa nocmonepamuBHa pexabuaumauus, pasgBukeH e
go cmeneH Ha camoobeaykBaHe. ObcbgeH e 3a nocmo-
fIHHO aHMukoa2yAaHMHO AEYEHUE CbC CUHMPOM Npu KoH-
mpon Ha INR ¢ npuueaHu cmouHocmu Mexkgy 2-3 u aHmu-
agpezaHmHa mepanus ¢ AcnupuH 100 mg gHeBHo.

Om u3snpameHuss Mamepuan 3a XUCMOAO2UYHO
uscnaegBaHe e nomBbpgeHa hapuemanHa mpombosa
C HauanHa opezaHusauus B gscHama kamepa u cme-
ceH mpomMb ¢ MekoBama koHcucmeHuus U noguyep-
maH nNbcmbp uBsm C HauaAHa op2aHu3auus u peka-
HaAusauus B8 AsBama kamepa (¢duz. 6).

C o2neg ckaoHHocmma koM mpomboobpasyBa-
He e u3caegBaH 3a aHmudochoAunugeH CUHgPOM, C
nocaegBaw, ompuuameneH pesyamam.
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The patient was extubated on the second post-
operative day, after taken to hospital early postoper-
ative rehabilitation was carried out to the extent of
self-service. Discussed for continuous anticoagulant
treatment with Sintrom with control of INR with target
values between 2-3 and antiplatelet therapy with As-
pirin 100 mg daily.

The histological examination confirmed parietal
thrombosis with initial organization in the right ventri-
cle and a mixed thrombus with soft consistency and
pronounced variegated colour with initial organization
and recanalization in the left ventricle (Fig. 6).

In view of the tendency to thrombosis, a test for
antiphospholipid syndrome was carried out with a
subsequent negative result.



Mopagu cbmHEHUEe 3a 2eHemuuyHa nNpegpasnono-
»keHocm kbm mpomboduaus e usBbpweH OHK aHanus.
MNMocpegcmBom mMemoga Ha noaumepasHa BepukHa
peakuus B8 peanHo Bpeme B aHaAusupaHama npoba e
ycmaHoBeHO XOMO3U20MHO CbCMOsSHUE Ha Mymauusi-
ma ¢.1601 G > A (p.Arg534Gin) B zeHa FV (dpakmop
5), HapuuaH owe Bapuanm FV Leiden. Haauvuemo
Ha mo3u BapuaHm B xomo3u2omHO HocumeAcmBo ce
cBop3Ba ¢ pesucmeHmHocm Ha ¢akmop V kom ak-
muBupaHus npomeuH C (APC) u om 9 go 80 nomu
no-Bucok puck 3a BeHo3Ha mpomboemMboAus.

Cneg kamo e npoBegeHa 2eHemuuHa koHcyamauust
e B3emo peweHue, ¢ o2neg Ha npodunakmuka Ha 3a-
b6oasBaHemo B masu dpamuausi, HanpaBu MOAEKYASPHO-
2eHemuueH aHaAu3 Ha Bcuuku pogecmBeHuuu B puck.

M3cnegBaHa e gbuwepsma Ha npobaHga, npu
kossmo e koHcmamupaHo xemepo3u20mHO HoCUMeA-
cmBo Ha BapuaHma. [dageHu ca Hacoku 3a npeBeH-
uus upe3 npoBekgaHe Ha npeHamaAHa guagHocmu-
ka npu Bcska bpemeHHocm.

MauueHmMbm € u3nucaH Ha cegmus nocmonepa-
muBeH geH B cmabuAHO XEMOgUHAMUYHO CbCMOsiHUE
Ha aHukoaz2yAaHmMHO U aHmuagpe2aHmHO AeYeHue.
Om koHmpoaHume exokapguozpaduu ce ycmaHo-
BaBam: nogobpeHa cucmoaHa ¢yHkuus Ha AgaBama
kamepa, guaamupaHu gecHu kyxuHu, 6e3 HaAuuue
Ha mpombo3u (duz. 7). MauueHmbm e npocaegeH B
pamkume Ha gBa mMeceua C omuyemeHU onMUMaAHU
cmouHocmu Ha INR, nogobpeH ¢yHkuoHaneH kanauu-
mem u 0bwo cbcmosHue. C 02Aeg Ha ucxeMuyHama

p HEART AND BR
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DNA analysis was performed due to suspected
genetic predisposition to thrombophilia. By the re-
al-time polymerase chain reaction method, a homo-
zygous state of the mutation ¢.1601 G > A (p.Arg-
534Gin) in the FV gene (Factor 5), also called the
FV Leiden variant, was found in the analyzed sample.
The presence of this variant in a homozygous carrier-
ship is associated with resistance of Factor V to the
activated protein C (APC) and 9 to 80 times higher
risk of venous thromboembolism.

After a genetic consultation, with a view to pre-
venting the disease in this family, it was decided to
conduct a molecular genetic analysis of all relatives
at risk.

The proband's daughter was examined and
heterozygous carriership of the variant was found.
Guidelines for prevention were provided by conduct-
ing prenatal diagnosis in each pregnancy.

The patient was discharged on the seventh post-
operative day in a stable hemodynamic state on an-
ticoagulant and antiplatelet therapy. From control
echocardiographies improved systolic function of
the left ventricle, dilated right cavities, no thrombosis
(Fig. 7). The patient was followed up for two months
with optimal INR values, improved functional capacity
and general condition. In view of the ischemic dilated

@uz. 7. KoHmpoaHa exokapguozpadus Ha nvpBus nocmonepa-
muBeH meceu, npu kosmo He ce Budyaausupam uHmpakapguan-
HU MPoMBoMUYHU Macu

Fig. 7. Control echocardiography in the first postoperative month,
in which no intracardiac thrombotic masses are visualized.
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gunamamuBHa kapguomuonamusi U NOMEHUUAaAHUS
puck om kamepHu apummuu u BHe3anHa cbpgeuHa
cmbpm (BCC) nauueHmbm e HacoYeH 3a uMnAaHma-
uus Ha Implantable Cardioverter Defibrillator (ICD).

OBCb)XOAHE

(Makmop V Leiden e 3aboaaBaHe, Bogewo go
noBuweHa ckaoHHocm koM BeHozeH mpomboembo-
AU3bM. Xemepo3ugomHume HocumeAu Ha FVL umam
3-8 nbmu noBuweH puck, gokamo xomo3uzomHume
HocumeAu umam 80 nomu noBuweH puck 3a BeHo3Ha
mpomboembonusa. CBbp3aH e ¢ egHomoukoBa myma-
uus B 2eH Ha dakmop V (FVQ 506, uau dpakmop V
Leiden), koumo npemaxBa BaxkHo macmo Ha pasuen-
BaHe 3a akmuBupaHe Ha npomeuH C [9].

Bce owe He e scHoO gaau dakmop V Leiden
npegpasnoAaza nauueHmume kbM apmepuaAHa
mpom6o3a u uHdapkm Ha muokapga. Hakoako go-
knaga, BkalouumeaHo u koHmpoaupaHo npoyuBaHe
cpeg nauueHmu c kopoHapHO CbpgeuHo 3aboAs-
BaHe, npegnonazam Bpb3ka ¢ kopoHapHa Boarecm
Ha cbpuemo [10, 11], Ho B Hskoako gpyau koHmpo-
AUpaHU npoyuBaHus He e HabalogaBaHa nogobHa
Bpv3ka [12, 13].

B egHo om Hal-2onemume npoyuBaHus 3a pas-
2nekgaHe Ha Bpv3kama mexkgy dakmop V Leiden u
MuokapgeH uHdpapkm He e ycmaHoBeHa pa3nauka B
pasnpocmpaHeHuemo Ha ¢dakmop V Leiden mexkgy
me3u, koumo ca pa3Buau u me3u koumo He ca pas-
BuAu muokapgeH uHdpapkm [14].

Emmerich et al. cowo Hamepum nogobHo pas-
npocmpaHeHue Ha ¢akmop V Leiden mexgy 609
Mbke, koumo ca umaau uHbapkm Ha muokapga u 692
koHmpoau (5,1% cpewy 4,6; NS) [15].

Om gpyea cmpaHa, Marz et al. ycmaHoBuxa, ue
pasnpocmpaHeHuemo Ha pakmop V Leiden e no-uec-
mo (9%) npu 89 nauueHmu c muokapgeH uHdapkm,
omkoakomo npu koHmpoaume (4%, p = 0,032) [16].

B Hawemo u3scaegBaHe nokasBame nauueHm c
uszBecmHa MIBC — npeXkuBsH obwupeH npegeH Mu-
okapgeH uHdapkm c macuBHa AK u OK mpombo-
3a, kopoHapHa mpombo3a, YyacmuyHa mpombosa Ha
jugularis interna dextra, mpomb6o3a Ha AeBonpeg-
CbpgHOmMoO yxo u gokasaHa HacnegcmBeHa mpom-
6oduaus.
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cardiomyopathy and the potential risk of ventricular
arrhythmias and sudden cardiac death (SCD), the pa-
tient was referred for implantation of an Implantable
Cardioverter Defibrillator (ICD).

DiscussioN

Leiden factor V is a disease leading to an in-
creased tendency to venous thromboembolism. Het-
erozygous carriers of FVL have a 3-8-fold increased
risk, while homozygous carriers have an 80-fold in-
creased risk of venous thromboembolism.

It is associated with a single point mutation in the
factor V gene (FVQ 506 or factor V Leiden), which
eliminates an important cleavage site for protein C
activation [9].

It is not clear yet whether factor V Leiden pre-
disposes patients to arterial thrombosis and myocar-
dial infarction. Several reports, including a controlled
study in patients with coronary heart disease, suggest
a connection with coronary heart disease [10, 11],
but no such relation was observed in several other
controlled studies.

In one of the largest studies examining the re-
lationship between factor V Leiden and myocardial
infarction, no difference was found in the prevalence
of factor V Leiden between those who developed and
those who did not develop myocardial infarction [14].

Emmerich et al. also found a similar prevalence of
factor V Leiden among 609 men who had myocardial
infarction and 692 controls (5.1% vs. 4.6; NS) [15].

On the other hand, Marz et al. found that the prev-
alence of Leiden factor V was more common (9%) in
89 patients with myocardial infarction than in controls
(4%, p = 0.032) [16].

In our study we present a patient with a known
coronary heart disease — an experienced extensive
anterior myocardial infarction with massive LV and
RV thrombosis, coronary thrombosis, partial thrombo-
sis of the jugularis interna dextra, thrombosis of the
left atrium appendage and proven hereditary throm-
bophilia.



Hskonko ¢pakmopa ca cBop3aHu ¢ mpomb Ha AK
obpasyBaH caeg OVIM. Tpomb e omkpum MHO20 Uecmo
npu uHpapkm Ha npegHama cmeHa [17, 18]. MNoBeue-
mo npoyuBaHus ycmaHoBsB8am Bpv3ka mexkgy dpopmu-
paHemo Ha Mpomb u 20AaM pasmMep Ha uHpapkmHama
30Ha Npu kKAUHUYHU gaHHU 3a cbpgeyHa Hegocmamby-
Hocm, mexka anukaaHa akuHe3us, noBuweHu obemu
Ha AK u HamaneHa 2nobanHa ¢yHkuus Ha AK [19, 20].

Cnopeg me3u koHcmamauuu dakmop V Leiden
Mymauusma He e puckoB dakmop 3a obpasyBaHe Ha
mpomMb Ha AgBama kamepa npu nauueHmu ¢ OMW.
Heobxogumu ca 2onemu npocnekmuBHuU npoyuBaHus,
3a ga ce ycmaHoBu gaAau mymauusma Ha ¢akmop V
Leiden e puckoB ¢akmop 3a obpasyBaHe Ha mpomb
Ha AK npu OMW.

C Hawus kauHUYEH cAayyau gonpuHacsme 3a uss-
cHsaBaHe Ha npuyuHHO-cAegcmBeHama Bpbaka mexk-
gy apmepuanHume, BeHO3Hume u uHmpakapguan-
HUMEe MpoMbBO3U U XOMO3U20MHOMO HocumeAcmBo
Ha ¢akmop V Leiden mymauusma. Hue cmamawme,
ye ckpuHuHebm 3a mpomboduaus mpsbBa ga ce
npoBe>kga npu MAagu nauueHmu c peaausupaH MU
B xoga Ha emuoAo2uyHOMO u3sicHsBaHe, mbu kamo
me3u 6oAHU uMam noBuweH puck om uHmpakapgu-
aAHa mpombo3a u gpyau yCAoKHEHUS.

3 AKAIOYEHUE

CvobwaBame 3a nauueHm c¢ pakmop V Leiden
Mymauusi u ¢ nposiBu Ha MHokecmBeHa mpombo3a
— mpombomuuHu mMacu B gacHama kamepa, macuB-
Ha mpombo3a Ha AsBama kamepa npu npegxokgau
macuBeH npegeH MU ¢ odopmeHa 2onsma aHeBpu-
3ma, mpomb B AeBonpegcbpgHOmMO yx0, ampepuanHa
mpombo3a ¢ aHza)kupaHe Ha LAD, BeHO3HU MpOM-
603u. Te3u cocmosiHuUA He MoXke ga ce npuemam 3a
cvBnageHue u no Bcska BeposmHocm HaAuuuemo
Ha ¢akmop V Leiden e ocHoBeH dakmop Ha gecHo-
kamepHama mpomb0o3a U gonbAHUMEAEH npegpas-
nonazaw, ¢pakmop 3a AeBokamepHama mpombo3a.
Tpombo3ama e egHa om Hau-yecmume NPUYUHU 3a
gecHokamepHu mMacu. Kamo ce uma npegBug omHo-
cumeAHo Bucokomo pasnpocmpaHeHue Ha Mymauus
Ha dakmop V Leiden u HeuHusim >kuBomo3acmpauwa-
Bauw, nomeHuuaa, ckpuHuH2oBu mecmoBe ca Heobxo-
guMu nNpu MAAgu hauueHmu 6e3 oueBugHU NPUYUHU
3a noBmapsawo ce obpasyBaHe Ha mpombu.

V. Petrova et al.
Multiple thrombosis in a patient... CARDIOLOGY&

Volume 4, Number 4 « 2021 CARDIAC SURGERY

Several factors are associated with LV thrombus
formed after acute myocardial infarction (AMI). A
thrombus is found very often in anterior wall infarc-
tion. Most studies have found a link between throm-
bus formation and a large infarct area with clinical
evidence of heart failure, severe apical akinesia, in-
creased LV volumes, and decreased global LV func-
tion [19, 20].

According to these findings, factor V Leiden
mutation is not a risk factor for LV thrombus forma-
tion in patients with AMI. Large prospective stud-
ies are needed to determine whether the Leiden V
mutation is a risk factor for LV thrombus formation
with AMIL.

With our clinical case we contribute to clarify-
ing the causal relationship between arterial, venous
and intracardiac thrombosis, and homozygous car-
riership of the factor V Leiden mutation. We believe
that screening for thrombophilia should be per-
formed in young patients with Ml in the course of
the etiological clarification, as these patients have
an increased risk of intracardiac thrombosis and
other complications.

CoONCLUSION

We report a patient with a factor V Leiden mutation
and manifestations of multiple thrombosis — thrombot-
ic masses in the right ventricle, massive thrombosis
of the left ventricle with previous massive anterior Ml
with a large aneurysm, a thrombus in the left atrial
appendage, atrial thrombosis involving LAD, venous
thrombosis. These conditions cannot be considered
coincidence and most probably, the presence of fac-
tor V Leiden is a major factor for the right ventricular
thrombosis and an additional predisposing factor for
the left ventricular thrombosis. Thrombosis is one of
the most common causes of right ventricular mass-
es. Given the relatively high prevalence of the Factor
V Leiden Mutation and its life-threatening potential,
screening tests are needed in young patients without
obvious causes of recurrent thrombi formation.
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MHCTPYKLUNN KbM ABTOPUTE

Mpuemam ce 3a nybAaukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (Cbc cmaHgapmu3aupaHu
dopmyasipu), a ocmaHaAume nogaexkam Ha ekchnepmHa npeueHka om cmpaHa Ha pegkoAezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u geknapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHUE, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBop-
geHume emu4HU cmaHgapmu omHocHO npoBe>kgaHemo Ha kAuHUYHU ufuAu ekcnepumMeHmaAnHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB mamepuaa, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXga nybaukauus ce Bpbwam 3a
npepabomka.

O6em (npubausumeneH) Ha hpegrazaHume ny6aukauuu:

Bug ny6aukauus Bpol gymu B8 ocHoBHusa mekcm | Bpoil gymu B8 peslomemo | Bpoil pedepeHuuu
OpuzuHanHa cmamusi 2500-5000 200-300 30
O630p 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

Mpuemam ce ¢aunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHusi 3a pasmep u Bug Ha wpudma, pas-
cmosHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcaka cmamus 3anouBa cbe 3a2naBue (6e3 cokpauleHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpyau mumau), maxHama mecmopaboma, obo3HaveHa ¢ uuppoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusma ce nogaBa u npeBegeHa Ha aHaaulcku e3uk, kamo aHzautckusm npeBog e caeg boazapckus mekem 8 eguH
obw, daun. B peslomemo Ha Bcska opusuHanHa cmamus ce nocouBam: ueA u obekm Ha uzcaegBaHemo, OCHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kbm gpyeume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KnlouoBume gymu 3a Bceku Bug nybaukauus ca mexkgy 3 u 8 Ha bpou, kamo mozam ga
6bgam eguHuyHU gymu uAu kpamku caoBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha 6ubauozpadpckume usmouHuuu 8 mekcma ce obosHauaBam ¢ uudppu B kBagpamHu ckobu no
pega Ha nosBama um. Bubauozpadusma ce nogpexkga no pega Ha nosBa Ha usmouHuuume 8 mekcma. N3nucBaHemo
Ha Bceku usmouHuk e Ha HOB peg ¢ apabcka Homepauus. JaHHuUmMe ce opopmMsam No cAegHUs HauvuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3a2naBue Ha cmamusma. 3aznaBue Ha cnucaHuemo (cbkpameHo no Index Medicus), 2oguHa,
mom (volumen), Homep Ha kHwkkama (6pou) 8 ckobu, cmpaHuuu (om-go). Mpumep: Yakub YN, Freedman RB, Pabico RC.
Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

— Mybaukauuu om cbopHuk: ABmop(u). 3azraBue. B: (3a AamuHuua In:) 3azaaBue Ha cbopHuka. MopegHocm Ha us-
gaHuemo, pegakmopu. Mecmou3gaBaHe (2pag), usagameacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). lpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

— Krueu: ABmop(u). 3aznaBue. MecmousgaBaHe (g2pag), usgameacmBo, 2oguHa Ha usgaBaHemo, cmpaHuuu (om-go).
Mpumep: LLleamaroB V. Cucmem+u Backyaumu. C., Meg. u ¢usk., 2019, 8-11.

Ako aBmopume ca go mpuma, ce usnucBam dpamuauume, nocaegBaHu om uHuuuaaume um (6e3 mouku). Kozamo
aBmopume ca noBeue om mpuma, CAeg UMEMO Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — ,et al.”). HacmouuuBo ce
npenopvuBa uumupaHemo (no3HaBaHemo) u Ha bbA2apcku usmouHuuU.

Mamepuaaume ce usnpawam npe3 catima: https://cardiojournal.eu/index.php/journal
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INSTRUCTIONS TO AUTHORS

The following genre types are accepted for publishing: original articles, re-views, clinical case reports, reference
papers, book reviews, short communication papers (letters to the editor, etc.). The first three genres are subject to peer
review (with standardized forms), and the rest are submitted to expert evaluation on behalf of the editorship.

Corresponding author shows contact data (e-mail, optionally — postal address and telephone) and declares that the
material has not been published previously, except in the form of an abstract for a scientific event, and has not been
submitted to other journal. Authors assume the responsibility for the contents of their publications. Presented papers and
the studies described in them should comply with the established ethical standards on performance of the clinical and/or
experimental studies on human subjects (the Helsinki Declaration) and experimental animals. Patients must not be referred
by names and initials, and images on which they can be identified must not be presented. Authors must warrant that they
submit for publication their own studies and in case different author's data and/or text are used, these are specified by
citations. Strict adherence to copyright issues is maintained — texts including more than 10% of literal replication of different
publication are returned for reprocessing.

Volume (approximately) of submitted papers:

Type of publication Word count in the main text | Word count in the abstract | Number of references
Original article 2500-5000 200-300 30
Review 3000-6000 100-200 50
Clinical case report 1000-3000 100-200 20
Short communication, reference paper, review 500-1000 - 10

MS Word files are acceptable. No specific requirements on the font size and type, spacing, margins and other
formatting are defined.

An article starts with the title (without abbreviations), the names of authors (without academic or other titles), their
workplaces designated by numeric indices, abstract, key words. Title of a scientific paper, irrespective of its genre
determination, should attract the attention, be understandable, short, and exact — it represents the study object. A subtitle
can be prepared for extended informativeness. The article also must be is submitted translated into English, as the English
translation is after the Bulgarian text (in a common file). Abstract contains the specific features of the study in a concise
manner — aim/subject matter, methods used, main results and findings. It is distributed also through secondary informational
titles (data bases), i.e. it should include the main elements of the scientific contribution. It should not contain either citation
or illustrative material, or abbreviations, which can be precluded. Key words are used for topical categorization of a paper
in data bases (and other secondary titles) and related search in inquiries. The objective of the author is to propose the
most significant concepts of his work in a synthetic manner. Key words to any kind of publication range between 3 and 8;
they can be single words or short word-groups, which are commonly accepted in the specific area of knowledge.

The list of literature references at the end of the work has to embrace only the publications virtually used and required
to delineate the basis, on which the study is designed. Avoid presenting abundant references at the account of their up-to-
dateness. Minimize self-citation. Citing (familiarity with) Bulgarian sources is strongly recommended, too.

Citation of bibliographic references within the text is designated by numbers in square brackets following the order
of appearance. Bibliography is arranged following the order of appearance of the sources within the text. Each source is
written in a new line, with an Arabic number. Sources are structured in the following manner:

— Articles: Author(s). The article title. Journal title (abbreviated under the Index Medicus), year, volume, number (issue)
in round brackets, papers (from-to). Example: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in systemic lupus
erythematosus. Nephron, 2019, 27(1):197-201.

— Papers from an edited book: Author(s). Title. In: The edited book title. Edition number, editors. Place of publication
(city), publishing house, year of publication, pages (from-to). Example: Wilkinson AH. Evaluation of the transplant recipient.
In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

— Books. Author(s). Title. Place of publication (city), publishing house, year of publication, pages (from-to). Example:
Sheytanov Y. Systemic Vasculitis. Sofia, Medicina i Fizkultura, 2019, 8-11.

In cases of not more than three authors, their surnames followed by their initials (without periods) are written. In cases
of more than three authors, “et al.” is written after the name of the third author. For translated books, also the original book
language and the translator are written.

The materials have to be sent by site: https://cardiojournal.eu/index.php/journal
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