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noaBVM>KEH KAALWMPAH AMOP®EH TYMOP B U3XOOALWLNA TPAKT HA AABATA KAMEPA
A. AHzenoB, 1. Y308, C. leopzueBa, B. KopHoBcku

MBAA "Copue u mo3vk" — Bypeac

Peslome. KaauupaHusm amopdeH mymop (KAT) e uskalouumenHo psigka HeHeonaacmuuHa mymopHa
dopmauus Ha copuemo. MNMpousxogbm Ha KAT ocmaBa Heu3scHeH. Te ca npugpy’keHu om kaAuuduka-
uus U ca Yyecmo acouuupaHu ¢ MumpaAnHa aHyrapHa kaauuHo3a (MAK). MpegcmaBsme Bu cayuyal Ha
nauueHmka Ha 76 20guHU, hpe3eHmupawa Ce CbC CbMHEHUs 3a MobuAHa Maca B usxogHus mpakm
Ha AsBama kamepa, no Bpeme Ha pymuHHa mpaHcmopakanHa exokapguozpadus. TpaHcmopakaAHama
exokapguozpadus He ycns ga gage nogpobHa uHdopmauus, nopagu Aowus akycmuueH npo3opeu, u
moBa HanoXku npoBedkgaHemo Ha TEE (mpaHce3opazeanHa exokapguozpadus), om kosmo ce ycmaHoBu
HaAuyuemo Ha Bucoko nogBukHa mymopHa mMaca, hpousAu3awa om NPegHOmO NAGMHO Ha MumpanHa-
ma kaana. Mpousxogbm Ha Macama 6ewe HeuzBecmeH. Mopagu Bucokus eMboAo2eHEH homeHuuaA ce
Hanoku xupypauuHa ekcuusus, kosmo ga pegyuupa pucka om emboAusauus.

KnalouoBu gymu: copgeuHu Heonna3mu, exokapguozpadus, mpaHce3odazeanHa exokapguozpadus,
MumpanHa aHyAapHa kaauugukauus, ekcuusus, MumpaaHa kaana, CbpgeyHu HeonAasmu, eMboAu3auus,
u3xogsaw, mpakm Ha AsBa kamepa
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A MOBILE CALCIFIED AMOURPHOUS TUMOUR IN THE LVOT

A. Angelov, P. Uzov, S. Georgieva, V. Kornovski

MHAT "Heart and Brain" — Burgas

Abstract. Calcified amorphous tumour (CAT) is an extremely rare non-neoplastic cardiac tumour. The
origin of CAT remains unclear. They are accompanied by calcification and is often associated with mitral
annular calcification (MAC). We present you a case of a 76-year-old woman presenting with a suspicion
for a mobile mass within the left ventricular outflow tract during her elective transthoracic echocardiogram.
Transthoracic echo failed to give us information because of the bad acoustic window. For that reason, a
transesophageal echo (TEE) was performed. It showed a mass originating from the anterior leaflet of the
mitral valve. The tumour origin was unclear. Because of the high embolic risk a surgical excision of the
mass was undertaken, thus reducing the risk of embolization.

Key words: heart neoplasms, echocardiography, transesophageal echocardiography, mitral valve annular
calcification, excision, mitral valve, heart neoplasms, embolization, left ventricular outflow tract

BbBEOEHUE INTRODUCTION

KaauupaHuam amopdeH mymop (KAT) Ha cobp-
uemo e psagka HeHeonAacmuuHa ¢opmauusi, kosmo
Moxe ga npousxokga om Bcska om yuemupume cbp-
geuHu kyxuHu. Te yecmo ca gokaagBaHu, ye ca aco-

Calcified amorphous tumour (CAT) of the heart
is a nonneoplastic tumour that can originate from
any of the four chambers. They are often reported

uuupaHu ¢ mumpaAHama kaana u no-koHkpemHo c
kpaeH cmaguu Ha XpoHUYHO BbbpeuHo 3abonsBaHe
(XB3) npu nauueHmu cbc 3Hauuma MAK [1, 2, 3].
Te3u mymopu yecmo ca MOBUAHU U MpygHU ga ce

to be associated with the mitral valve, particularly
in end-stage renal disease patients with exuberant
MAC [1, 2, 3]. These lesions are often mobile and
are difficult to differentiate from other lesions such
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gudepeHuupam om gpyau Aesuu, kamo ¢ubpoe-
Aacmom, mukcom uau Bezemauuu npu HeuHBasuBHuU
obpasHu memogu [4]. Bonpeku ue mouHama emuo-
Aoz2us Ha kaauupaHume amopdHu mymopu ocmaBa
HeU3UAAO U3SICHEHA, cuuma ce, Ye abHOpPMHU cmou-
Hocmu Ha kaauuu, ¢ocdop u BumamuH D3, cneuuan-
HO NPU hauueHmMu Ha xeMoguaau3a Mozam ga bbgam
omeoBopHu 3a maxHama npoAudepauus [2]. 3a nop-
Bu nom nogobeH cayyal e onucaH B kpas Ha XX Bek
U ommozaBa uma eguHUYHU NOgoBHU CAyYau onuca-
Hu B Aumepamypama [1]. MoBeuemo nauueHmu He
gokaagBam 3a konkpemHu cumnmomu, npeBpovwaw,o
Haxogkama B cayuatHa makaGBa [2].

MNMpegcmaBame yHukaneH cayual Ha KAT, omkpum
cAyyauHo B usxogawus mpakm Ha asBama kamepa
(UTAK) npu mpaHcmopakanHa exokapguozpadus.
Cneg mpaHcesodazeanHa exokapguozpadus (TEE)
ycmaHoBuxwme, ve e usxokgaw, om npegHo Mumpaa-
HO nAaamHo (MMTT).

KAVHWYEH cAYYAl

76-2oguwHa >keHa e xochumaausupaHa 8 KAuHu-
kama no kapguoxupypaus 3a naaHoBa onepauusi no
noBog Ha ycmaHoBeHa ¢popmauus 8 NTAK. MpeseH-
mupa ce 6e3 onaakBaHus, BkAlouumeAHo gucnhHes
Nnpu ycuAue, cuHkon uau aHeuHa. C aHamHe3a 3a 3a-
xapeH guabem mun 2 u npe>kuBsiH UCXeMuueH MO3b-
ueH uHcyAm npes 2018 e.

Om ¢usukanHus cmamyc He ce omkpuxa omKkAoHe-
Hug. Om AabopamopHUme uscaegBaHus nauueHmkama
Bewe cve 3aBuweHue cmolHocmu Ha kpbBHama 3axap
u kpeamuHuHa (3B cmagul no KDIGO). o momeHma
He ca npoBedkgaHu gpyau kapguono2uyHU npeaaegu.

TpaHcmopakaAnHama exokapguozpacdus He ycnsa ga
gage nogpobHa uHpopmauus, nopagu Aowus akycmuveH
npo3opeu, u moBa Hanoku npoBexkgaHemo Ha TEE. Om
npoBegeHomo TEE ce BusyaAusupa Haauuuemo Ha my-
MopHa dopmauus, usxokgawa om kamepHama noBopx-
HOCM Ha NPEgHOMO MUMpPAaAHO NAAMHO ¢ MHO20 Bucoka
embonozeHHocm, cBobogHo gBukewa ce B uaxogHus
mpakm Ha AsBama kamepa. AopmHama kaana ce npeg-
cmaBu ¢ mpu nAamHa coc Aeka ckaeposa, 6e3 cmeHosa
c AekocmeneHHa peaypaumauus. MumpaaHama kaana
umawe cbwo Aeka kaauudukauus Ha nanamHama c Ae-
kocmeneHHU cmeHo3a u peaypaumauus (duz. 1).
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as fibroelastoma, myxoma, or marantic vegetation
on noninvasive imaging [4]. Although the exact etiol-
ogy of CAT remains unclear, it is postulated that ab-
normalities of calcium, phosphorus, and vitamin D3,
especially in patients with haemodialysis, may be
responsible for their proliferation [2]. The first-time
similar case was published in the end of XX-centu-
ry and since then there are few resemblant cases
described in the literature [1]. Most of the patients
are asymptomatic, thus turning the findings into ac-
cidental onces [2].

Here, we present a unique presentation of CAT
that was incidentally found in the left ventricular out-
flow tract (LVOT) on transthoracic echo. After per-
forming TEE, we discovered that the mass originated

from the anterior mitral valve leaflet.

CASE REPORT

A 76-year-old woman was hospitalized for an
elective LVOT tumour removal. Prior to the echo, the
patient exhibited no symptoms, including dyspnea
on exertion, syncope or angina, with a history of di-
abetes mellitus type 2 and ischemic stroke (2018).
There were no aberrations on the physical examina-
tion. Laboratory results showed high blood glucose
and creatinine levels (3b stage KDIGO). No other
cardiac workup was performed prior to this echo.

Transthoracic echo failed to give us information
because of the bad acoustic window. TEE showed
a mobile nonobstructive mass within the LVOT that
was with high embolic potential. The aortic valve was
tri-leaflet with mild sclerosis without stenosis with
mild regurgitation. Also, the mitral valve had mild cal-
cification on the leaflets with both mild stenosis and
regurgitation (Fig. 1).

The patient was afebrile and laboratory parame-
ters did not reveal any elevated inflammatory mark-
ers. There was no history of malignancy or rheuma-



MauueHmkama Bewe agpebpuaHa u AabopamopHU-
me mapkepu 3a Bb3naneHue He bsxa noBuweHu. Havawe
aHaMHECMUYHU gaHHU 3a HEONAACMUYHU NPOUECU UAU
peBMamonoguuHu 3aboaaBaHus. Mopagu MobuaHoCcMMa
Ha popmauusma u Bucokusm puck om emboauzauus ce
B3e peweHue 3a xupypauuHo omcmpaHsiGaHe.

MHumpaonepamuBHomo TEE nokasa mymopHa ¢op-
Mauusa ¢ pasmepu 7/13 mm (¢due. 2). XunepexozeHHa-
ma coepoobpasHa maca ce gBukewe ¢ Beako kamep-
HO cbkpawleHue u uzanekgawe 3anoBeHa Ha kpaue“ 3a
npegHomo mumpanHo naamHo (¢due. 3). MpoBegoxwvie
kopoHapHa aHauozpadus (nopagu puckoBume dakmo-
pu 3a ucxeMuuHa boarecm Ha copuemo), kosmo nokasa
kopoHapHuU apmepuu 6e3 cmeHo3u. AeueHuemo Bkalou-
Bawe MuHUMaAHO uHBa3uBHO xupypauuHo npemaxBaHe
Ha amMopdHUS MymMOp CbC MpaHcaopmeH gocmon.

A. Angelov et al.
A mobile calcified amourphous... CARDIOLOGY&
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tologic disorder. Due to of the mass mobility and
potential for embolism. surgical excision was ac-
cepted.

Intraoperative TEE revealed tumour formation
7/13 mm in size (Fig. 2). The hyperechoic sphere-
like mass moved with each ventricular contrac-
tion. The mass appeared to be pedunculated and
to be associated with the anterior mitral valve
leaflet (Fig. 3).

We performed coronary angiography (because
of the risk factor for ischemic heart disease) which
showed coronary arteries without stenosis. The amor-
phous mass was surgically removed with transaortic

proach and minimally invasive access.

UMBAL HEART AND BRAIN BRW&AS
20220720.112204

Qua. 1. MNogBuxkHa dopmauus 8 UTAK / Fig. 1. Mobile formation in LVOT during TEE

UMBAL HEART AND BRAIN ‘F-W{-HSAS
202207207112204

Quea. 2. NMogBuxkHa popmauusa B8 UTAK no Bpeme Ha TEE / Fig. 2. Mobile formation in LVOT during TEE
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®uz. 3. NMogBukHa popmauus 8 UTAK / Fig. 3. Mobile formation in LVOT during TEE

OBCb)>XOAHE

KaauupaHume amopdHu mymopu (KAT) ca psagko
cpewaHo 3abonsBaHe Ha MumpaAHus kaaneH ana-
pam. Npou3xogbm Ha KAT Bce owe ocmaBa Heymou-
HeH. Cnopeg nocAaegHUmMe nybaukauuu mesu mymopu
MO2am ga umam pasAuvHa npeseHmauus [2].

KaauupaHume amopdHU mymopu Mo2am ga ce
npeseHmupam CbC CUMNMOMU Ha o6cmpykuusi uAu
emboAusauus [5, 6]. CnpaMo AumepamypHU gaHHU
Haauuuemo Ha MAK ygBosBa pucka 3a uHcyAm uAu
mpaH3umopHa ucxemuyHa amaka (TUA) [7].

Te mozam ga 3acseam kakmo mumpanHama kaana,
maka u mumpaaHus aHyayc. Kamo no-psagko cpewaHu
ca me3u, koumo 3acsi2zam MumpanHusi aHyAyc — camo 13
om obwo 42 cayyas, kamo UMEHHO me ca acouuupaHu
¢ no-Bucok waHc 3a cucmemHU emMBboAUYHU Cbbumus,
koemo Hanaz2a maxHOMO xupypauuHo npemaxBaHe.

Busanorraoua//REFERENCES

—_

DiscussioN

CAT is a rare heart lesion of the mitral valve. The
exact origin of CAT remains unknown. From the most
recent systemic review published in 2015, these tu-
mors have multiple different presentations [2].

Calcified amorphous tumors can present with
symptoms of obstruction or embolization [5, 6]. The
presence of MAC was noted to double the risk of
stroke or transient ischemic attack [7].

However, there appears to be some pattern of
CAT that is associated with mitral valves or annulus.
A total of 13 of the 42 cases had CAT on the mitral
valve or the mitral annulus (MA). CAT associated with
mitral valve was more likely to present with systemic
embolic events, thus indicating surgical excision.
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KAMUHUYEH CAYYAIN HA USOAUPAHA OUCEKLUMA HA LLEAAYHATA APTEPUA
. HukonoB', A. CumoBa" 22, I1. MMaBroB', NB. BacuneB', T. BekoB>*

'"MBAA Cvpue u mo3vk — reBeH
2bvazapcku kapguonosuyeH uHcmumym
3MeguuuHcku yHuBepcumem — reBeH

Peslome. CumnmomMamuyHama cnoHmaHHa u3oAupaHa gucekauus Ha ueAuayHama apmepusi e psagko
3abonsBaHe ¢ MHO20 MaAnko gokaagBaHu cayuyau, koemo yecmo ocmaBa HeguagHocmuuupaHo. OCHo-
BeH Memog 3a guagHocmuuupaHe e komnlombpHa momozpadus ¢ koHmpacm, Bonpeku ye mo2am ga
ce u3noa3Bam u sgpeHo-MagHUMeH pe3oHaHc U koHBeHuuoHaAHa aHzuozpadus. MpegcmaBeHusm om
Hac cAyyau e Ha 86-2oguwHa >keHa ¢ Hakoako enusoga Ha enuzacmpanHa 6oaka npe3 nocaegHus Me-
ceu. boakama ce nosBaBa B nokol, 6e3 scHo uspaseH npoBokupaw, dakmop u He e cBbp3aHa ¢ npuem
Ha xpaHa. Pewuxme ga HanpaBum ckeHep ¢ koHmpacm, koimo paskpu neHempupawa amepockae-
pomuyHa a3Ba B8 npokcumasHama uyacm Ha tr. coeliacus, nocregBaHa om uHmumaneH daen. MNMopagu
nepcucmupawume CUMNMOMU pewuxme ga npegnpuemem eHgoBackyaapeH nogxog Ha AeveHue upes
uMmnAaHmupaHe Ha nokpum cmeHm. Caeg nepuog om okoAo wecm meceua, npe3 koumo nauueHm-
kama 6ewe acumnmomHa, HanpaBuxme koHmponeH ckeHep, koumo nokasa 3anaseHa npoxogumocm
Ha cmeHma u HopmaneH kpbBomok kbm kaoHoBeme Ha ueAuauHama apmepus. [oHacmoswem Hama
koHceHcyc gaAu xupyp2uyHomo uAu eHgoBackyArapHOomo AeueHue e No-nogxogsw,o, HO Hawusm CAy-
yau cay>ku ga nokayke, ue eHgoBackyAaapHusm nogxog moxke ga bbge egHo ocbwecmBumo u ho-manko
UHBa3uBHO peweHue.
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KalouoBu gymu: gucekauus Ha ueAuayHa apmepusi, eHgoBackyArapHO AeueHue, enugacmpanHa bonka,
cmeHm-gpadm

CLINICAL CASE OF AN ISOLATED DISSECTION OF THE CELIAC TRUNK
D. Nikolov', I. Simova" 3, P. Paviov', Iv. Vasilev', T. Vekov*?

'"MHAT Heart and Brain — Pleven
2Bulgarian Cardiac Institute
3Medical University — Pleven

Abstract. Symptomatic spontaneous isolated celiac artery dissection is a rare disease, with very few
reported cases, which often remains undiagnosed. Contrast-enhanced computer tomography (CECT)
scan is considered the primary technique for diagnosing celiac artery dissection, altough magnetic
resonance imaging and conventional angiography can also be used. We describe the case of an 86-years
old woman with several episodes of epigastric pain during the last month. The pain occurred at rest,
without a distinct provoking factor and unrelated to food intake. We decided to perform a CECT, which
revealed a penetrating atherosclerotic ulcer (PAU) in the proximal part of the celiac trunk and an intimal
flap distal from it. Due to the persisting symptoms, we decided to treat the patient by endovascular
approach via implantation of a covered stent. After a period of approximately 6 months, in which the
patient was asymptomatic, we performed a control CT scan, which showed preserved patency of the stent
and normal blood flow to the celiac branches. Currently there is no consensus as to whether surgical
or endovascular treatment is more appropriate, but our case suggest that endovascular aproach can be
feasible and less invasive solution.

Key words: Celiac artery dissection, endovascular treatment, epigastric pain, stent-graft
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BbBEQEHUE

KopemHama 6oaka e cpeg uecmo cpewaHume
kauHuueH kasycu, Hanazauwu obpasHo u3scaegBa-
He. MNoHskoza obaue nognaekawomo 3aboasBaHe ce
okasBa no-cnokHo om ouakBaHomo. Om mMHO20MO
BbamoXkHU npuuyuHU 3a kopemHa 6oaka cbgoBume
namoAo2uu ca cpeg Hau-pegkume u ce gbakam Hau-
Beue Ha amepockaepomuyHu npomeHu B meseHme-
puaAHUMe apmepuu uAu B8 owe no-pegku cayyau — B
mpyHkyc ueauakyc [1]. Mopagu psgkama um nosBa u
npunokpuBawume ce cuMnNMOMU Me3u CbCMOSHUSA
Mozam ga 6bgam nponycHamu.

KAVHWYEH CcAYYAI

86-20guwHa >keHa, ¢ uszBecmHa xunepmoHus,
ce sBsBa 3a npeeneg nopagu Hskonko enusoga
Ha enuzacmpanHa boaka npe3 nocaegHus Meceu,.
Boakama ce nosBaBa B nokou, 6e3 aceH npoBoku-
paw, pakmop u He e cBbp3aHa C NnpuemM Ha XxpaHa.
MauueHmkama e mbpcuAa chewHa MeguuuHcka
nomow, npu Bceku enusog Ha 6oaka, HoO npegnu-
caHomo AeueHue e buno 6e3 edpekm. Caeg 06-
cmoeH kauHuueH npezneg pewuxmMe ga usBbpuwum
komnlombpHa momozpadusa ¢ koHmpacm, om kos-
mo ce Bugs neHempupawa amepockaepomuuHa
a3B8a (PAU) 8 npokcumaAaHama vyacm Ha ueAuavHus
cmBoAa u uHmumaneH daen Ha 9,2 mm gucmanHo
om Hes (dua. 1-2).

Pewuxmve ga npegnpuemem uHmepBeHuuoHaA-
HO AeYeHUe C UMnAaHmMupaHe Ha cmeHm-zpadm.
Mpe3 geceH ¢demopaneH apmepuaseH gocmbvn, C
uHmpoglocep 7 Fr ce ocowecmBu uMnAaHmauus Ha
cmenm-gpadm 8.0/32 mm, nokpuBaw, gucekauusma
u amepockaepomuuHama neHmpupawa a3Ba (due.
3-6). MauueHmkama bewe u3nucaHa Ha caegBawius
geH. No Bpeme Ha nepuoga Ha npocaegsBaHe caeg
usnucBaHemo bewe 6e3 cumnmomu.

Caeg nepuog om npubAusumenHo 6 Meceua
(koemo e obuuyauHomo Bpeme 3a pecmeHo3a Ha
cmenm-gpadm [2]) HanpaBuxme koHmpoaeH ckeHep
3a oueHka Ha npoxogumocmma Ha cmeHma — Hama-
we pecmeHo3a u ueAuavHusm cmBoa, kakmo u He-
20Bume pasknoHeHus, 6axa ¢ HopmaneH kpbBomok

(duz. 7).

>> 8

INTRODUCTION

Abdominal pain is a very common clinical
scenario that requires radiological examination.
However, sometimes the underlying disease is
far more complicated than expected. From the
many possible causes of abdominal pain, vascular
pathologies are amongst the rarest, and are mostly
due to atherosclerotic changes in the mesenteric
arteries or even more uncommon — in the coeliac
trunk [1]. Because of their infrequent occurrence
and the overlapping symptoms, these conditions can
sometimes be misdiagnosed.

CLINICAL CASE

86-years old woman, with known hypertension,
presents to the outpatient clinic due to several
episodes of epigastric pain during the last month.
The pain occurs at rest, without a distinct provoking
factor and unrelated to food intake. The patient
was seeking urgent medical attention every time
she experienced pain, but the treatment that was
prescribed had no effect. After a proper clinical
exam we decided to perform a contrast enhanced
computer tomography (CECT), which revealed
a penetrating atherosclerotic ulcer (PAU) in the
proximal part of the celiac trunk and an intimal flap
9.2 mm distal from it (Fig. 1-2).

We decided to treat the patient interventionally
with a stent-graft implantation. Via right femoral
artery access with 7 Fr introducer an 8.0/32 mm
covered stent was implanted, covering the dissection,
the PAU and protruding into the aorta (Fig. 3-6). The
patient was discharged on the next day. During the
follow up period after discharge, patient remained
asymtomatic.

After a period of approximately 6 months
(which is the usual time for stent-graft restenosis
[2]) we performed a control CECT to assess stent
patency — there was no restenosis and the coeliac
trunk its branches were with normal blood flow

(Fig. 7).
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Quz. 1. lumumaneH ¢paeb 8 npokcumanHama uyacm ®Dua. 2. NeHempupawa amepockaepomuuHa a38a B
Ha ueAuauHama apmepus (akcuaneH uszaeg) ocmuaAHama vacm Ha tr. coeliacus (cazumaneH uszaeg)
Fig. 1. Intimal flap in the proximal part of the celiac trunk (axial Fig. 2. Penetrating aterosclerotic ulcer in the ostial part of tr.
view) coeliacus (sagittal view)
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Qua. 3. limumaneH ¢aeb | Fig. 3. Intimal flap @uz. 4. NosuuuoHupaHe Ha cmeHma / Fig. 4. Stent positioning

Quea. 5. PasgyBaHe Ha cmeHma / Fig. 5. Stent inflation @uz. 6. KpaeH peayamam / Fig. 6. Final result
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OBCb)XOAHE

TpyHkyc ueauakyc (uszBecmeH cowo kamo ueAu-
auHa apmepus, truncus coeliacus) e kbc cbg, koumo
npousAu3a om aopmama u MuHaBa nog cpegHus go-
20BugeH AuzameHm, B 3oHama, B kosmo aopmama Ha-
Bauza npes guadpazmama B kopemHama KyxuHa (Ha
HuBomo Ha Th12). Tou omgeas mpu ocHoBHU kaoHa —
AdBama cmomawHa apmepus (a. gastrica sinistra), 0b-
wama uepHogpobHa apmepus (a. hepatica propria) u
ganauHama apmepus (a. splenica). Ha cBou peg mesu
pasknoHeHus kpbBocHabgaBam uepHusa gpob, ganaka
u Bcuuku yacmu Ha cmomaxa — 2oAimama u Mmaakama
kpuBuHa, u ocHoBama Ha cmomaxa (duz. 8).

M3onupaHama namonozus B ueauayHama apmepust
e MHO020 psagka. Had-uecmama npuvuHa, ¢ yecmoma,
oueHeHa Ha 2 Ha 100 000 nauueHmMu, e CuHgpPOMbM
Ha cpegHusi gveoBugeH AuzameHm (MALS — median
arcuate ligament syndrome) [3]. lMpu moBa cocmosHue
MeguaHHUSIm gb200bpaseH AuzaMeHm npumucka apme-
pusma u npekobcBa kpbBocHabgaBaHemo Ha cmomaxa
U YepHus gpob (due. 9) [4]. ToBa npuuuHsBa cumnmomu
kamo 6onka B8 2opHama cpegHa obaacm Ha cmomaxa,
6onku B cmomaxa caeg xpaHeHe, 2ageHe, noBpbuwaHe u
gopu cmpax om xpaHeHe nopagu bonka, koemo Bogu go
3HaUUMeAHa 3agyba Ha meano. EguHcmBeHomo memog
3a AeveHue 3a MALS onepamuBHusm.

[pyau npobaeMu ¢ ueAuauHama apmepus Mo2am ga
Bv3HukHam kamo ycaokHeHue caeg naHkpeamogyoge-
Hekmomus, ako apmepusima e HapaHeHa no Bpeme Ha
onepauusma. ToBa moxke ga goBege go Hekposa Ha uep-

>> 10

Qua. 7. KoHmpoaHa komnlombpHa momozpagdus, nokasBauwa
NO3UUUOHUPaHUs cmeHm u HopmaAneH kpbBeH nomok

Fig. 7. Control CT scan showing a patent stent and normal
blood flow

DiscussioN

The celiac trunk (also known as the celiac artery,
truncus coeliacus, celiac axis) is a short vessel
that arises from the aorta and passes below the
median arcuate ligament, just as the aorta enters
the abdomen at the level of the T12 vertebra. It gives
off three major branches — the left gastric artery,
the common hepatic artery and the splenic artery. In
their own turn, those branches give blood to the liver,
the spleen and to all portions of the stomach — the
greater and the lesser curvature, to the base of the
stomach (Fig. 8).

Isolated pathology in the celiac artery is very
uncommon. The most frequent cause, with incidence
estimated at 2 per 100,000 patients, is the Median
Arcuate Ligament Syndrome (MALS) [3]. In this
condition the median arcuate ligament compresses
on the artery and cuts off blood supply to the stomach
and liver (Fig. 9) [4]. This causes symptoms such as
pain in the upper middle stomach area, stomach-
ache after eating, nausea, vomiting and fear of eating
food due to pain, leading to significant weight loss.
The only treatment for MALS is surgery.

Other problems with the celiac trunk can occur
as a complication after a pancreatoduodenectomy if
the artery is injured during the operation. This can
result in bowel necrosis, spleen, and liver infarction,



a. hepatica

propria
-:':""Q::b

a. mesenterica
sUperior

ligamentum arcuatum
medianum
tr. coeliacus

Bama, uHpapkm Ha ganaka u uepHus gpob, HoO uecmo-
mama Ha moBa ycAomkHeHuUe e MHO20 Hucka. EHgoBacky-
AapHOMO A€UEHUE e onuus Ha u3bop B mesu cayvau [5].

B Hawus cayyal npuyuHama 3a kopemHama 60on-
ka ce gbAKu Ha cnoHmaHHa gucekauus Ha mpyHkyc
uenuakyc, koemo e psigko cbcmosiHue u ce cbobwa-
Bam camo Hsikonko nogobHu cayuas [6-7]. Pewuxwme,
ye Hal-nogxogswomo AeueHue B cayuas e eHgoBa-
ckynapHomo, mvu kamo e no-manko uHBa3uBHO om
omBopeHama kopemHa onepauus, a koHcepBamuB-
HOMO AeueHue e HegocmambuHo [8].

3 AKAIOYEHUE

M3onupaHama gucekauus Ha ueAuavyHama ap-
mepusi e psigka Haxogka u onucaHume cAyyau B Au-

®uz. 8. AHamomus Ha tr. coeliacus / Fig. 8. Anatomy of tr. coeliacus

tr. coeliacus
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a. gastrica sin.

a. splenica

ligamentum
arcuatum
medianum

®Duz. 9. Komnpecus Ha ueauauHama apmepus
om MeguaAHUs gb200bpaseH AuzameHm
(MALS)

Fig. 9. Compression of the celiac trunk from
the medial arcuate ligament (MALS)

but the incidence of this complication is very low.
Endovascular treatment is the option of choice is
these cases [5].

In our case the cause of abdominal pain was
due to spontaneous celiac artery dissection, which
is a rare condition and only a few similar cases are
reported [6-7]. We decided that the best treatment of
choice is the endovascular approach, since it is less
invasive than surgery, and conservative treatment is
insufficient [8].

CONCLUSION

Isolated dissection of the celiac artery is rare
and there are only a few cases reported in the
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mepamypama ca Manko Ha Bpou. Yecmomama um
obaue moke ga bbge nogueHeHa nopagu Hecheuu-
¢duyHUMe cumnmomu U mpygHama guagHocmuka.
KomnlombpHama momozpadusi ¢ koHmpacm ce cuu-
ma 3a ocHoBHama mexHuka 3a guazHocmuuupaHe
Ha gucekauusima, HO om noA3a mMozam ga 6bgam u
fAgpeHo-MagHUmHusim pesoHaHc (AMP), u koHBer-
UuoHaAnHa aHzuozpadusi. ToBa cobcmosiHue He e >ku-
Bomo3zacmpawaBawo u puckbm om upeBHa ucxemus
He e moakoBa Bucok, konAkomo npu gucekuust Ha 20p-
Hama mMe3eHmepuanHa apmepus. BvamokHocmume
3a AeuYeHue ca XupypauudHu uAu eHgoBackyaapHu,
kamo nocaegHomo e no-manko uHBasuBHo.

literature, but the incidence may be underestimated
due to the non-specific symptoms. Contrast-
enhanced CT scan is considered the primary
technique for diagnosing celiac artery dissection,
(MRI)

and conventional angiography also can be used.

however magnetic resonance imaging
This condition is not life-threatening, and the risk
of bowel ischemia is not as high as associated
with superior mesenteric artery dissection. The
treatment options are surgical or endovascular,

with the latter being less invasive.
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CbPOEYHA EXMHOKOKOSA
A. QumoB, A. QumumpoBa, L|B. Bb3enoBa
CBA/AK ,,Magapa“ — LLlymeH

Peslome. YoBewkama exuHokoko3a e 300HO3Ha uHbekuus npuvuHeHa om AapBHus cmaguu Ha meHus
om pog Echinococcus. MeguuuHcko 3HavyeHue umam Echinococcus granulosus, multilocularis u vogeli
— nonukucmosHa ¢popma. Hue npegcmaBsme psgok cayuad Ha 38-2oguwHa >keHa CbC cbpgeyHa dopma

Ha exuHokoko3a.

KalouoBu gymu: xugamugHa kucma, copgeyuHa exuHokoko3a

CARDIAC ECHINOCOCCOSIS
D. Dimov, D. Dimitrora, Ts. Vazelova

SBALK ,Madara“ - Shumen

Abstract. Human echinococcosis is a zoonotic infection caused by the larval stage of a tapeworm of the
genus Echinococcus. Echinococcus granulosus, multilocularis and vogeli — polycystic form — are of medical
importance. We present a rare case of a 38-year-old woman with a cardiac form of echinococcosis.

Key words: hydatid cyst, cardiac echinococcosis

BbBEOEHUE

YoBewkama exuHokoko3a ce npuuuHsBa om
AapBHU dopmu (Memauecmogu) Ha meHus om pog
Echinococcus. YoBek ce 3apassBa npu noz2abwia-
He Ha adua Ha napa3umu om 3apaseHu >kuBomHu.
Echinococcus granulosus npuuuHsBa kucmosHa exu-
Hokoko3a, Echinococcus multilocularis — anBeonapHa
exuHokokoza, u Echinococcus vogeli ce nposBaBa c
noaukucmo3sHa ¢opma Ha 3abonsBaHemo. ExuHokoko-
3ama ce npuema kamo omHocumeAHo gobpokavecm-
BeHo napasumHo 3abondBaHe ¢ 6aBHO HapacmBawu
kucmu — Had-yecmo B yepHus gpob (npegcmaBasBauiu
50-70% om cAyuaume), caegBaHu om 6eaume gpoboBe
(20-30%) u no-pagko B ganak, 6vbpeuu, cbpue, kocmu,
ueHmpaAHa HepBHa cucmema u gpyau opaaHu [1]. Cop-
geuHu xugamugHu kucmu ce omkpuBam npu no-manko
om 2% om cAydaume Ha xugamugo3sa. B 50% om me3u
CbpgeyHuU CAyvau uma MyAmuop2aHHO 3acsizaHe [2].

KAVHWYEH CAYYAI

MNMpegcmaBave cayuas Ha 38-2oguwHa >keHa C
aHaMHesa 3a AeCHa yMOpsSieMoCcm 3a NOCAegHUs Me-

INTRODUCTION

Human echinococcosis is caused by larval forms
(metacestodes) of tapeworms of the genus Echino-
coccus. Humans become infected by ingesting para-
site eggs from infected animals. Echinococcus gran-
ulosus causes cystic echinococcosis, Echinococcus
multilocularis — alveolar echinococcosis and Echino-
coccus vogeli manifesting with a polycystic form of
the disease. Echinococcosis is considered a relatively
benign parasitic disease with slowly growing cysts —
most often in the liver (representing 50-70% of cas-
es), followed by the lungs (20-30%) and less often
in the spleen, kidneys, heart, bones, central nervous
system and other organs [1]. Cardiac hydatid cysts
are found in less than 2% of cases of hydatidosis.
In 50% of these cardiac cases, there is multiorgan
involvement [2].

CASE REPORT

38 years old patient with fatigue, shortness of
breath, sweating and palpitation. The symptoms
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ceu, 3agywaBaHe, nepuoguyHo uzomsBaHe u copue-
bueHe. MauueHmkama He cbobwaBa 3a npugpy>kaBa-
wu 3aboasBaHus, ompuya BpegHu HaBuuu, npuem Ha
MegukameHmu U MuHaAu xocnumaausauuu. AuncBa
damunHa obpemeHeHocm. Om kAUHUYHUS cmamyc
ce ycmaHoBsaB8a: 3agoBoAumenHO 06w CbCcmosHue,
adpebpuaHoCM U HOpMOCMeHuUueH xabumyc. Koka u
Au2aBuuu — HopmaAaHo ouBemeHu. CumempuueH 2pb-
geH kow ¢ egHakBo yuacmue Ha 2pbgHUMe NOAOBUHU
B guwaHemo, coHopeH nepkymopeH moH, Beaukyaap-
HO guwaHe 6e3 gobaBovuHu xpunoBe. PummuyHa Hop-
MoppekBeHmHa cvpgeuHa geuaHocm, CH 82 yg./min
fICHU MoHoBe, 6e3 wymoBe, AH 120/60 mmHg. Kopem
— mek, naAnamopHO HEBGOAE3HEH, YepeH gpob U caes-
ka HeyBeauueHu. Cykycuo peHaAuc — ompuuameAHo
gBycmpanHo. KpalHuuu — 6e3 omouu. MepudepHu
apmepuaAnHuU NyAcauuu — 3ana3eHu U CUMEMPUYHU.

JaHHmu om aabopamopHume u3cAegBaHus
nokasBam: xemo2An0buH — 124; epumpouumu — 4,30;
xemamokpum — 0,38; AeBkouumu — 7,21; Tpombouu-
mu — 232; ACAT - 19,0; AAAT — 15,0; KDK — 44;
KOK — MB 8; mp. | — 0,20; kpbBHa 3axap — 4,5; xo-
AecmepoA — 4,89; mpueauuepugu — 0,66; ypes — 3,9;
kpeamuHuH — 56; Hampuu — 139; kaauu — 4,0; xAo0-
pugu — 107; obw, 6eamvk — 69,0; anbymuH — 47,0;
MNB — 88,9%; INR — 1,05; APTT — 30,4; CRP — 20,12 (
HopmMa go < 8 mg/L; nonokumeAeH pe3yamam); HIV
(-); Wasserman (-); HbsAg (-); HCV (-); ceponoauuHo
uscnaegBaHe 3a exuHokokosa — 4.26 u/ml (ped. cm. —
nog 10 u/ml; ompuuameneH peayamam).

Om u3BvpweHomo EKI ce ycmaHoBaBa: cuHy-
coB pumvm, HenbAeH [OBB, budpasHa T-BvAHa B npe-
kopguaaHama cepus (¢due. 1).

Exokapguozpadusama nokasa: Al 33 mm (40/41
mm); aopmeH kopeH 27 mm; AK ¢ TOP 49 mm; TCP
41 mm; TOO 83 ml; TCO 34 ml; 1 59% no CuMnCbH;
MKIT 10 mm, HopmokuHemuuHa; 3CAK 12 mm, Hop-
MOKUHEmMUYHa; npegHa cmeHa — HOPMOKUHEeMuUUHa;
AamepanHa cmeHa — AekocmeneHHa xunokuHesust Ha
BopxoBa u cpegHa 1/3, BbB BopxoBus ceameHm Ha Aa-
mepanHama cmeHa, uHkopnopupaHa B8 muokapga ce
Busyanusupa okpvaneHHa aHexozeHHa gBouHokoHmy-
pupaHa cmpykmypa ¢ guamemovp 40 mm; MumpanHa
kaana — gobpe nogBukHu naamHa, VE 0,80 m/s, VA
0,58 m/s; aopmHa kaana — mpu nAamHa, Xunepexo-
2eHHu, PG 6 mmHg, aopmHa peaypaumauus | cm.; K
20 mm; cBobogHa cmeHa Ha K 2 mm; [ 44/42 mm;
mpukycnugaaHa kaana — mpukycnugaaHa peaypauma-
uus go | cm.; 6e3 nepukapgeH usauB (due. 2, 3, 4).
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started to appear a month ago. The patient denies
previous hospital admissions or taking any medica-
tions prior to the current admission.In satisfactory
condition, afebrile, normal BMI. Skin and mucous
membranes — normal color. Symmetrical thorax,
equal participation of the chest halves in breathing,
normal percussion tone, vesicular breathing clean
to the base, no wheezing. Normal heart rate, HR 82
bpm., clear tones, no murmurs, BP 120/60. Abdo-
men — tender and painless, liver and spleen not en-
larged. Succusio renalis negative bilaterally. Limbs
— no swelling. Peripheral arterial pulsations — pre-
served and symmetrical.

Laboratory blood results: Hemoglobin 124;
erythrocytes 4.30; hematocrit 0.38; leukocytes 7.21;
platelets 232; AST 19.0; ALT 15.0; CK 44; CPK-MB
8; troponin. | 0.20; glucose 4.5; cholesterol 4.89; tri-
glycerides 0.66; urea 3.9; creatinine 56; sodium 139;
potassium 4.0; chlorides 107; total protein 69.0 albu-
min 47.0; PT 88.9%; INR 1.05; APTT 30.4; CRP 20.12
(norm to < 8 mg/L; positive result); HIV (-); Was-
serman (-); HbsAg (-); HCV (-); serological test for
echinococcosis-4.26 u/ml (ref. value — below 10 u/ml
negative result)

ECG: Sinus rhythm, incomplete RBBB, biphasic T
wave in the precordial leads.

Echocardiography: LA 33 mm (40/41 mm);
aortic root 27 mm; LV with LVEDD 49 mm; LVESD 41
mm; EDV 83 ml; ESV 34 ml; EF 59% by Simpson; IS
10 mm, normokinetic; LVPW 12 mm, normokinetic;
anterior wall — normokinetic; lateral wall — slight hy-
pokinesia of the apex and middle 1/3, in the apex
segment of the lateral wall, a rounded anechoic
double-contoured structure with a diameter of 40
mm is visualized incorporated into the myocardium;
mitral valve — well movable leaflets, VE 0.80 m/s,
VA 0.58 m/s; aortic valve — three leaflets, hypere-
choic, PG 6 mmHg, aortic regurgitation 1 degree.;
RA mm; RV 20 mm; free wall of RV 2 mm; RA 44/42
mm; tricuspid valve — tricuspid regurgitation up to
the 1st degree; without pericardial effusion (Fig. 2,
3, 4, 5).
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®uz. 1. MNMpomeHu B8 enekmpokapguoz

onfimmed By:

pamama Ha nauueHma (12-kaHaaHa EKI)

Fig. 1. Changes in the patient’s electrocardiogram (12-lead ECG)

SEALK MADARA

DZEHILE

GRIN 8

COMP 28

19CH -
38HZ. -

Quz. 2. BuB BbpxoBus cezMeHm Ha AamepaAHama cmeHa,
uHkopnopupaHa 8 muokapga ce Busyaausupa okpbaaeHa aHexo-
2eHHa gBouHokoHmypupaHa cmpykmypa ¢ guamemovp 40 mm

Fig. 2. In the apical segment of the lateral wall, incorporated
in the myocardium, a rounded anechoic double-contoured
structure with a diameter of 40 mm is visualized

SEALK MADARA

DZEMILE

@uz. 3. Busyaausupa ce om 6AU30 okpbaaeHama Gopmauus

Fig. 3. It is visualized by the closely rounded formation
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SEALK MADARA

DZEMILE

®uz. 4. VHkopnopupaHa B8 muokapga okpbaaeHa gBouHokoHmy-

pupaHa cmpykmypa

Fig. 4. Incorporated into the myocardium, a rounded double-
contoured structure

MHBa3uBHU npouegypu u onepamuBHU UH-
mepBeHuuu

M3BopweHa e ekcmupnauus Ha kucma om AK u
naacmuka Ha AK ¢ nau (Dor procedure). AeBokamep-
Hama kucma ce omnpenapupa BHumamenHo om okoA-
Hus Mmuokapg en block, 6e3 ga ce Hapywu uenocmma i,
cAeg koemo ce usnpamu 3a XUCMOAO2UYHO u3caegBa-
He. [uamembp caeg ekecmupnauusma 40 mm. Npu om-
npenapupaHemo ce npoHukHa B kyxuHama Ha AK. 3a
ga ce 3ana3u obembm Ha AK ce npeueHu, Ye e mpsbBa
ga ce BbacmaHoBu no memoga Ha Dor. C aBmonepu-
kapgHa 3anaamka ce nokpu eHgokapgHus gedekm. N3-
Bopwu ce weB Ha AK Bopxy nepukapgHama 3anaamka
npe3 ¢uauoBu AeHmu. MocaegBa penepdyaus u 3amon-
AsHe Ha nauueHmkama u 2aagko usausaHe om EKK coc
cmabuAHa xemoguHamuka 6e3 kamexoAamuHU.

>> 16

Quz. 5. Zoom Ha popmauusma B AsBa kamepa

Fig. 5. Zoom of formation in left camera

Invasive procedures and surgical interven-
tions

Extirpation of a cyst from LV. LV reshaping with
a patch (Dor procedure): The left ventricular cyst is
carefully prepared from the surrounding myocardium
en block, without disturbing its integrity, and then sent
for histological examination. Diameter after extirpa-
tion 40 mm. During the preparation, it penetrated the
LV cavity. To preserve the LV volume, it was decided
to restore it according to the Dor method. The en-
docardial defect was covered with an autopericardial
patch. Suture of LV on the pericardial patch through
felt strips. Reperfusion and rewarming of the patient
and smooth exit from ECC with stable hemodynamics
without catecholamines.

Qua. 6. ExuHokokoBa kucma B8 cmeHama Ha AaBama kamepa

c guamembp 40 mm

Fig. 6. Echinococcal cyst in the wall of the left ventricle with
a diameter of 40 mm



OBCb)XXOAHE

CvpgeuHama exuHokoko3a e ¢ uecmoma om
0,01 go 2% [3] moBa ce gonku Ha ¢pakma, ue KoH-
mpakuuume Ha cobpgeuHus Myckya ocuzypsBam ec-
mecmBeHa ycmouyuBocm cpewy HaAuvuemo Ha
»kuzHecnocobHuU xugamugHu kucmu [4]. Hau-uyecmo
ce 3acsea cBobogHama cmeHa Ha AdBama kamepa
(50-77%) [5], uHmepBeHmpukyAapHus cenmym [6]
u no-psagko npegcvpgusama [7]. KAuHuuHOMoO npeg-
cmaBsHe Ha xugamugHu kucmu 3aBucu om mexHus
pasmMep u usaocm. YcmaHoBeHo e, ue me pacmam
cbe ckopocm 1-1,5 cm 3a 2oguHa [8]. 3aboasBaHemo
Moka ga npomuua 6eacumnmomMHo (B 90% om cay-
yaume) B npogbakeHue Ha 10-20 20guHuU.

Kamo ycaokHeHue Ha cvbpgeuHama exuHokoko-
3a Mozam ga bbgam: cbpgeyHa HegocmambyuHoCcM,
CbpgeyHa mamnoHaga, beaogpobHa emboaus, Mo-
3bueH UHdapkm, ampuoBeHmpukynapeH 6a0k, na-
pokcuamanHa cynpaBeHmpukynapHa maxukapgus,
MumpaaAHa peaypaumauusi, hepukapgeH usauB, kopo-
HapHa apmepuaAHa boaecm, aHadunakmuueH wok
u cmopm. [uagHo3ama Ha cbpgeyHa XxugamugHa
kucma e Bb3 ocHoBa Ha xapakmepHus obpas npu
exokapguozpadus Ha kucmoseH Bug Ha Ae3usma. B
gudepeHuUaAHO guagHoCmMuuyeH nAaH mpsabBa ga ce
paszgpaHuvu om mukcom [9]. KopoHapHOMO cmecHs-
BaHe moke ga Bb3HukHe BmopuuHo Ha komnpecus
om xugamugHa kucma [10].

Mopagu nokanuzauusma B muokapga, nepukapga u
>kuBomoszacmpawaBawomo ycAokHeHUe ce cuuma 3a
HeobxogumMo npoBedkgaHemo Ha azpecuBHO AeueHue.

D. Dimov et al.
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@uz. 7. OnepamuBHa ekcmupnauus Ha exuHokokoBama kucma

Fig. 7. Operative extirpation of the echinococcus cyst

Discussion

Cardiac echinococcosis has an incidence of
0.01% to 2% [3] this is due to the fact that cardi-
ac muscle contractions provide a natural resistance
against the presence of viable hydatid cysts [4]. The
free wall of the left ventricle is most often affected
(50-77%) [5], the interventricular septum [6] and less
often the atria [7]. The clinical presentation of hydatid
cysts depends on their size and integrity. They have
been found to grow at a rate of 1-1.5 cm per year [8].
The disease could be asymptomatic (in 90% of cas-
es) for 10-20 years.

As a complication of cardiac echinococcosis can
be: heart failure, cardiac tamponade, pulmonary em-
bolism, cerebral infarction, atrioventricular block, par-
oxysmal supraventricular tachycardia, mitral regurgi-
tation, pericardial effusion, coronary artery disease,
anaphylactic shock and death. The diagnosis of a
cardiac hydatid cyst is based on the characteristic
echocardiographic appearance of the cystic appear-
ance of the lesion. In terms of differential diagnosis,
it should be distinguished from myxoma [9]. Coronary
narrowing may occur secondary to compression by a
hydatid cyst [10].

Due to localization in the myocardium, pericar-
dium and life-threatening complication, aggressive
treatment is considered necessary. Early excision of

17 <<

(%}
-
=
=]
o
@
£
-5}
(7
[}
o
~
=
[
EA
=3
S
=
E
[
Ea
=]
F
=
<
x




=
=
=
=
=
£
(3]
=
=
o
=
-
=
o
=
~
(]
N
[
@
-
(1]
=
(=]
=
—
(]

A. AumoB u gn.
KAPANOAOT A & (bpgeuHa exuHokokosa
KAPAMOXMPYPTAA Tom 5, Bpod 4 « 2022

MpenopbuBa ce paHHa ekcuususi Ha Ae3usima C pesep-
BeH kapguonyAmoHaneH baunac ¢ anbeHgasoa, kolmo
ce npuaaza kamo aHmuexuHokokoB megukameHm.

ExuHokokozama moxke ga 6vge npegomBpameHa
ypes3 npocmu xuzueHHu npakmuku kamo mueHe Ha
pbueme u npaBuAHo uaMuBaHe Ha xpaHama. Obpaso-
BameAHume npozpamu mpsbBa ga 3anoyHam ompa-
HO, mblU kamo ce npegnoaaza, ye noBeuemo uHodek-
uuu ce npugobuBam 8 gemcmBomo.

3 AKAIOYEHUE

CvpgeuHama exuHokoko3sa e psigka, HO uma 3Ha-
yumeneH puck om 3aboAsemMocm U CMbpmMHocM.
Cumnmomume u pe3yamamume om eanekmpokapgu-
ozpaduama u peHmezeHozpadusma Ha 2pbgeH kow
ca HecneuuduuHu. Exokapguozpadusma e mecm
Ha u3bop 3a hauueHmume om eHgeMUYHU pauoHU,
koumo umam CbMHeHUe 3a CbpgeyHo 3acszaHe. Tu-
nuuHa exokapguozpadcka Haxogka e exonyueHmHa
kucmosHa cmpykmypa. CobpgeuHama exuHokokosa
mpabBa ga ce uma npegBug npu gudepeHuuasHa
guazHo3a He camo Ha KUCmO3HU, HO U Ha COAUQHU
MacoBu Ae3uu Ha cbpuemo. C Hacmosawus KAUHUYeH
cAyyau uckame ga obvpHeM BHUMaHUe Ha MeguUUH-
ckama obwHocm kbm Heobxogumocmma om Bkalou-
BaHe Ha cvpgeuHama ¢opma Ha exoHokokosa B gu-
depeHuUUanHO guagHOCMUYHO MUCAEHE, 0COBEHO Npu
MA@gu hauueHmu ¢ HecheuuduyHu onaakBaHus om
cmpaHa Ha cbpgeyHo — cbgoBama cucmema u npu
makuBa ¢ mymopHU macu B copuemo.

BuesAviorradna | REFERENCES

the lesion with back-up cardiopulmonary bypass with
albendazole, which is administered as an anti-echino-
coccal medication, is recommended.

Echinococcosis can be prevented by simple hy-
giene practices such as hand washing and proper
food washing. Educational programs should start ear-
ly because most infections are thought to be acquired
in childhood.

CoONCLUSION

Cardiac echinococcosis is rare but carries a sig-
nificant risk of morbidity and mortality. Symptoms and
findings on electrocardiography and chest radiogra-
phy are nonspecific. Echocardiography is the test
of choice for patients from endemic areas who have
suspected cardiac involvement. A typical echocar-
diographic finding is an echolucent cystic structure.
Cardiac echinococcosis should be considered in the
differential diagnosis of not only cystic but also solid
mass lesions of the heart. With the present clinical
case, we want to draw the attention of the medical
community to the need to include the cardiac form
of echonococcosis in differential diagnostic thinking,
especially in young patients with non-specific com-
plaints from the cardiovascular system and those with
tumor masses in the heart.
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BTOPUYHO OTBOPEH FORAMEN OVALE — KAMHUYEH CAYYAIA
M. CupakoB', M. CamapgrkueBa’, H. lMMempoB’, 4. CumoBa™ 23 T. BekoB" 2 *

"KauHuka no kapguonozust MBAA ,,Cvpue u Mo3vk” — lNreBeH
2bvazapcku kapguonosuyeH uHcmumym
3MeguuuHcku yHuBepcumem — reBeH

Peslome. NMpegcmaBsame kauHUYeH cAyyal Ha 78-2oguweH Mok ¢ aHamHe3a 3a npeXkuBsH uHpapkm Ha
muokapga cbc ST-eneBauus (STEMI) Ha npegHama cmeHa Ha AsBama kamepa (MCAK), egHokaoHoBa
kopoHapHa 6oaecm ¢ npoBegeHa nepkymaHHa kopoHapHa uHmepBeHuus (PCl) u umnAaaHmupaHu gBa me-
gukameHm-u3nbuBawu cmeHma B AgBa npegHa Hu3xogswa apmepust (LAD), koumo e xochumaaAu3upaH
no cnewHocm no noBog gaHHU 3a xunomoHusi, HOBonosBUA ce 3agyx npu MUuHUMaAHU ¢uauvecku ycuaus
u onuzoypus. C ExoKI gaHHU 3a CuAHO HamaneHa cucmoAHa ¢yHkuusa Ha AsBama kamepa u nposBu Ha
cbpgeyHa HegocmavuHocm. /1I3Becmo nepmaHeHMHO npegcbpgHO MbXkgeHe, aHmokoazyaupaH. Om npo-
BegeHume uscaegBaHus ce obekmuBusupa benogpobeH mpomboemboausbM. B xoga Ha npoaerkaBaHemo
ce ycmaHoBu exokapguozpadcku BmopuvHo omBopeH gedekm Ha mexkgynpegcbpHama npezpaga npu
Hucko HanszaHe B gecHume KyxuHuU u peaAusupaH napokcusamaneH ucxemuueH uHcyam. Caeg obcwkga-
He Ha MyAmugucuunAuHapeH konezuym om kapguonoz, kapguoxupype u aHecmesuoAo2, hauueHmbm ce
npeueHu kamo BucokopuckoB 3a onepamuBHo AeueHue Bvonpeku BvamokHOCmMma 3a npuAokeHue Ha
ugapyuusymab ce B3e peweHue 3a npogbAkaBaHe Ha koHcepBamuBHus nogxog go cmabuAusupaHe Ha
CbCMOAHUEMO Ha nauueHma. Bonpeku ycuausma Ha ueAus ekun usxoga om 3aboasdBaHemo 3a nauueH-
ma bewe HebAa2oNpusmeH.

KalouoBu gymu: gedekm Ha mexkgynpegcbpHama npezpaga/BmopuyHo omBopeH

SECONDARY OPEN FORAMEN OVALE - A CLINICAL CASE
M. Sirakov', M. Samardzhieva', N. Petrov', I. Simova'??, T. Vekov'?3

'Clinic of Cardiology "Heart and Brain" Medical Center, Pleven
2Bulgarian Cardiology Institute
3Pleven Medical University

Abstract. We present a clinical case of a 78-year-old man with a history of experienced left ventricular
anterior wall ST-elevation myocardial infarction (STEMI), single-branch coronary artery disease with
percutaneous coronary intervention (PCl) and two drug-eluting stents implanted in a left anterior
descending artery (LAD) who was admitted urgently for evidence of hypotension, new-onset dyspnea
on minimal exertion, and oliguria. With Echocardiographic data of greatly reduced systolic function of
the left ventricle and manifestations of heart failure. Known permanent atrial fibrillation, anticoagulated.
Pulmonary thromboembolism was objectified from the conducted studies. In the course of the stay, an
echocardiographic secondary open defect of the interventricular septum was detected at low pressure in
the right cavities and a paroxysmal ischemic stroke was realized. After discussion by a multidisciplinary
board of cardiologist, cardiac surgeon and anesthesiologist, the patient was judged to be high risk for
operative treatment despite the possibility of Idarucizumab administration, a decision was made to continue
the conservative approach until the patient's condition stabilizes. Despite the efforts of the entire team, the
outcome of the disease for the patient was unfavorable.

Key words: foramen ovale/secondary open
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BbBEOEHUE

(DopameH oBane npegcmaBasBa gacHO-AAB WbHM
MeXkgy gBeme npegcbpgus, ocuzgypsBaw, npumo-
ka Ha Bozama Ha kucaopog kpoB om maukama kom
HoBopogeHomo B embpuoHaAHUS nepuog Ha haoga.
Mpu HopMaAHU ob6cmosmeAncmBa popameH oBane ce
3amBapsa go nvpBama 2oguHa om >kuBoma Bcaeg-
cmBue noBuwaBaHemo Ha Hans2aHemo B AeBume
copgeyuHu kyxuHu. Bonpeku moBa 8 15-20% om cay-
vaume dopameH oBane moke ga ocmaHe omBopeH
UAU yacmuyHo omBopeH. MNpuyuHu 3a moBa mozam
ga bbgam 2eHemuuyHoO npegpasnoAdkeHUe, HEJOHO-
CeH naog, BpogeHu gedekmu u maadopmauuu uAu
cAabocm Ha cbeguHumeAnHama mokaH [1].

Mpu nauueHmu B 3psina Bv3pacm, nepcucmupaul,
¢dopameH oBane (PFO) ce omkpuBa npu npubausu-
meAHo 15-35% om nonyaauusima. Xapakmepu3upa ce
Hau-uecmo ¢ MaAku pasmepu okono 4.5 mm u Aunca
Ha XemoguHamMuuyHa 3Hayumocm, HO B onpegeaeHu
cAyyvau moxke ga e ¢ pasmepu go 19 mm. Onpegene-
HU CbCMOsHUSA U 3aboAsBaHus Mozam ga gonpuHe-
cam 3a BmopuuHomo omBapsiHe Ha dopameH oBane.
Hau-yuecmume npuyuHu ca noBuweHo HanszaHe B
gacHomo npegcbpgue BeaegecmBue Ha BeaogpobeH
mpomb0oemMboAU3bM, 3HAUUMO HamansBaHe Ha be-
AogpobHomo cbgoBo pycao BecaegecmBue Ha ocmpu
U XpOHUYHU BenogpobHu 3aboasaBaHusa. Yecmo npu
cnopmucmu, Yyuumo cnopm e cBbp3aH ¢ BguzaHe Ha
2oneMu mexkecmu, bopba, Aeka amaemuka, nopagu
u3BbHpegHo noBuwaBaHe Ha HaasczaHemo BgsiCHO
Moke ga goBege go cnoHmaHHO omBapsiHe Ha PFO.
Bonpeku ue pagko Bogu go HapyweHa XxemoguHa-
mMuka npu Bv3pacmHu, PFO moke ga e npudyuHa 3a
HapyweHo kauecmBo Ha >kuBom u ga goBege go 3a-
cmpawaBawu >kuBoma cocmosHus [1, 2]

KpunmozeHHusim uHcyam mMoxke ga ce onpege-
AU kamo ucxemMuuyeH UHCYAm C HeonpegeAeH npo-
usxog. Xopama ¢ PFO umam 0,1% puck om nvpBu
UHCyAm 6e3 gpyea conbmcmBauia NpuyuHa, HO He-
koako npoyuBaHus nokazBam, ue PFO e cuaHo pas-
npocmpaHeH (go 46%) npu kpunmoz2eHeH uHcyAm
npu MAagu xopa [1, 2].

Mpu emypkauu ¢ nepcucmupauw, dopameH oBane,
puckbm om napagokcanHa emboAusauus c 2a3oBu
mMexypuema ce yBeauuaBa wecm nomu B cpaBHeHus
¢ obwama nonyaauus [2].

M. Sirakov et al.
Secondary open foramen ovale... CARDIOLOGY&

Volume 5, Number 4 « 2022 CARDIAC SURGERY

INTRODUCTION

The foramen ovale is a right-left shunt between
the two atria, ensuring the flow of oxygen-rich blood
from the mother to the newborn in the embryonic pe-
riod of the fetus. Under normal circumstances, the
foramen ovale closes by the first year of life as a
result of the increase in pressure in the left heart cav-
ities. However, in 15-20% of cases, the foramen ovale
may remain open or partially open. Reasons for this
can be genetic predisposition, premature fetus, birth
defects and malformations or weakness of the con-
nective tissue [1].

In adult patients, persistent foramen ovale (PFO)
is found in approximately 15-35% of the population.
It is most often characterized by small dimensions
of about 4.5 mm and lack of hemodynamic signifi-
cance, but in certain cases it can be up to 19 mm in
size. Certain conditions and diseases can contribute
to the secondary opening of the foramen ovale. The
most common causes are increased pressure in the
right atrium as a result of pulmonary thromboembo-
lism, significant reduction of the pulmonary vascular
system as a result of acute and chronic lung diseas-
es. Often, in athletes whose sport is associated with
lifting heavy weights, wrestling, athletics, due to an
extraordinary increase in pressure in the right cav-
ities can lead to spontaneous opening of the PFO.
Although it rarely results in impaired hemodynamics
in adults, PFO can cause impaired quality of life and
lead to life-threatening conditions [1, 2]

Cryptogenic stroke can be defined as an isch-
emic stroke of undetermined origin. People with PFO
have a 0.1% risk of stroke for the first time without
another underlying cause, but several studies have
shown that PFO is highly prevalent (up to 46%) in
cryptogenic stroke among young people [1, 2]. Cryp-
togenic stroke can be defined as an ischemic stroke
of undetermined origin. People with PFO have a 0.1%
risk of first stroke without another underlying cause,
but several studies have shown that PFO is highly
prevalent (up to 46%) in cryptogenic stroke in young
people [1, 2].

In divers with persistent foramen ovale, the risk
of paradoxical gas bubble embolization is increased
sixfold compared to the general population [2].
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KAVHWYEH CAYYAI

Kacae ce 3a nauueHm Ha 78 20guHU, NOCMbNUA
no cnewHocm B KauHuka no kapguonozus no noBog
Hucko apmepuanHo HaasizaHe, uamepeHo B goma cbc
cmouHocmu om 60/40 mmHg, HoBonosBuA ce 3agyx
Npu MUHUMaAHU ¢u3auyecku yCuAusi U CUAHO pegy-
uupaHo koauuecmBo Ha omgeneHama ypuHa. EguH
Meceu, npegu Hacmoswama xocnumaausauus nauu-
eHmbm e ¢ aHamHe3a 3a npeXkuBsH uHdapkm Ha Mu-
okapga coc ST-eneBauus (STEMI) Ha npegHa cmeHa
Ha AgBa kamepa (MCAK), egHokaoHoBa kopoHapHa 6o-
Aecm ¢ npoBegeHa nepkymaHHa kopoHapHa uHmMep-
BeHuus (PCI) u umnaaimupaHu gBa megukameHm-u3s-
AvuBawu cmeHma B AgBa npegHa usxogsauwa apmepus
(LAD). BcaegecmBue Ha npexkuBeHus ocmbp uHdapkm
Ha muokapga (OMW) e c exokapguozpadcku (ExoKr)
gaHHU 3a CUAHO pegyuupa nomneHa ¢yHKuus Ha Asi-
Bama kamepa u nposiBu Ha CbpgeyHa Hegocmamby-
Hocm -1V dyHkuuoHaneH kaac no NYHA. C uzBecmo
nepMaHeHmMHoO NpegcbpgHO MbXkgeHe, nopagu koemo
nauueHmbm e aHmokoazayAaupaH ¢ Dabigatran.

Kamo npugpykaBawu 3a6oAsBaHus 60AHUSM Cb-
obwaBa 3a 3axapeH guabem mun 2, KapuuHoOM Ha
npocmama u gucaunugemus. Tepanus npu nocmon-
BaHemo: clopidogrel 75 mg x 1; dabigatran 110 mg 2 x
1; lanzoprazole 30 mg x 1; sacubitril/valsartan 24/26
mg 2 x 1/2; empaglifozin 10 mg x 1; metoprolol 50 mg
2 x 1/2; furosemide 40 mg x 1.

Om npoBegeHomo enekmpokapguozpadpcko us-
cnegBaHe ce omueme cuHycoB pumbm ¢ yecmoma
81 yg./min Hucvk Boamaxk, QS-popmu V1-V3, nepcu-
cmupawa ST-eneBauus V1-V3, mpygHo gonoBumu T-
BoAHU B noBeuemo omBexXkgaHus ¢ uskaloueHue Ha
V2, kegemo ca ompuuamenHu (due. 1).

Om napakauHuuHume uscaegBaHusa npu nocmobn-
BaHemo ¢ gaHHU 3a mpombouumoneHus PLT — 76 g/l
(150-400 g/l); neBkouumosa 16.15 g/l (4.0-10.0 g/l);
hsTr — 0.102 ng/l (0-0.014 ng/l); aPTT-43.6 s (28-36
s); PT — 26 s (11-18 s); INR — 1.95 (0.8-1.15); D-dimer
— 8000 ng/ml ( 0-500 ng/l). AHemuueH cuHgpom — Hb-
102 g/I (130-180 g/I).

Mpucmonu ce kom exokapguozpadus: ycmaHoBu-
Xa ce MOBUAHU, gonbAHUMEAHU exocmpykmypu, Be-
posmHO mpomBomuuHu Macu B gsicHO npegcopgue,
npoaabupawu B8 gacHama kamepa ¢ pasmepu 30/25
mm (dua. 2 u 3), ymepeHa nyAMOHaAHa XunepmoHus,
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CLINICAL CASE

It concerns a 78-year-old patient who was ur-
gently hospitalized to a cardiology clinic due to low
arterial pressure measured at home with valuesof
60/40 mmHg, new-onset shortness of breath with
minimal physical exertion, and a greatly reduced
amount of urine output. One month prior to the pres-
ent hospitalization, the patient had a history of left
ventricular anterior wall ST-elevation myocardial in-
farction (STEMI), single-branch coronary disease
with percutaneous coronary intervention (PCI) and
two drug-eluting stents implanted in the left an-
terior descending artery (LAD). As a result of the
experienced acute myocardial infarction (AMI), he
had echocardiographic (EchoCG) data of strongly
reduced pumping function of the left ventricle and
manifestations of heart failure Ill-IV functional class
according to NYHA. With known permanent atrial
fibrillation, for which the patient was anticoagulated
with Dabigatran.

As accompanying diseases, the patient reports
diabetes mellitus type 2, prostate carcinoma and
dyslipidemia. Therapy on admission: clopidogrel 75
mg x 1; dabigatran 110 mg 2 x 1; lanzoprazole 30
mg x 1; sacubitril/valsartan 24/26 mg 2 x 1/2; em-
paglifozin 10 mg x 1; metoprolol 50 mg 2 x 1/2; furo-
semide 40 mg x 1.

From the performed electrocardiographic exam-
ination, a sinus rhythm with a frequency of 81 beats/
min was reported. low voltage, QS shapes V1-V3, per-
sistent ST-elevation V1-V3, poorly detectable T waves
in most leads except V2, where they are negative
(Figure 1).

From paraclinical studies with data on Thrombo-
cytopenia PLT — 76 g/l (150-400 g/l); Leukocytosis
— 16.15 g/l (4.0-10.0 g/l); hsTr — 0.102 ng/I (0-0.014
ng/l); aPTT — 43.6 s (28-36 s); PT — 26 s (11-18 s);
INR — 1.95 (0.8-1.15); D-dimer — 8,000 ng/ml (0-500
ng/l) Anaemic syndrome: Hb — 102 g/l (130-180 g/I)

Echocardiography was performed: mobile, addi-
tional echo structures were found, probably throm-
botic masses in the right atrium, prolapsing into the
right ventricle measuring 30/25 mm (Figures 2 and
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uHgekcupaHo CUCMOAHO HaasiczaHe Ha gscHama ka-  3), moderate pulmonary hypertension, indexed right
mepa (MHOCK) go 41 mmHg u ymepeHa mpukycnu-  ventricular systolic pressure (RVS) to 41 mmHg and
ganHa pezypaumauus. Qpakuusma Ha usmaackBaHe  moderate tricuspid regurgitation. Left ventricular ejec-
Ha AmBama kamepa e 3anaseHa, obekmuBusupa ce  tion fraction-preserved, mild mitral and aortic regurgi-
AekocmeneHHa MumpaAHa U aopmHa uHcypuuueHuus.  tation is objectified.

Qua. 1. 12-kaHanHo EKT / Fig. 1. 12-channel ECG

UMBAL Heart and Brain
TIS0.4  Mig@Bg 7q
B22 12: 138

- 15

= hpm
WL: 128 WW: 256

Quz. 2. ExoKI 2D TTE PSAX — HabalogaBa ce 2onama gonbAHUMEAHa nogBuxkHa exocmpykmypa 8 gacHo npegcbpgue
¢ xapakmepucmukama Ha mpombomuuHa Maca

Fig. 2. Echocardiography 2D TTE PSAX — a large additional mobile echostructure is observed in the right atrium with
the characteristic of a thrombotic mass
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Quz. 3. ExoKl 2D TTE A4C - HabalogaBa ce gonbAHUMeAHa exocmpykmypa ¢ pasmepu 30/24.6 mm B gsacHO npegcbpgue,
nponabupawa 8 gsacHa kamepa ¢ xapakmepucmukama Ha MobuaHa mpombomuuHa maca

Fig. 3. Echocardiography 2D TTE A4C — an additional 30/24.6 mm echostructure is observed in the right atrium prolapsing into the
right ventricle with the characteristic of a mobile thrombotic mass

MNMopagu coMHeHue 3a 6enogpobeH mpomboembo-
AU3bM, ce npucmobnu kom KT-nyamoaHzuozpadus, om
kosmo ce obekmuBusupa ceameHmHa bGeanogpobHa
mpombembonus (BTE) gBycmpaHHo, noBeue B AsBo
(duz. 4), mpomb B gacHo npegcbpgue u gacHa ka-
Mepa, npucmeHHa dpopmauus B8 gacHa kamepa. Kamo
gonbAHUMeEAHa Haxogka ca onucaHu MHoXecmBo
UepHOgpoBHU Ae3uu ¢ xapakmepucmuka Ha Bmo-
PUYHU O2HUWA, MpoMbomuyHU Macu B goAHa npas-
Ha BeHa u BeHa nopme, popmauus Ha HagbbbpeuHa
knesa, abgomuHanHa AumdageHonamus u acuum,
aHeBpuama Ha kopemHa aopma U gscHa obwa UAU-
ayHa apmepus.

3anouHaxme mepanusa ¢ heparin 5000 U 6oayc,
cneg koemo Ha nepdysop 1000 U/h u kopekuus Ha
gosama cnopeg aPTT, BAauBaHus Ha 6aHku NaCl 0.9%
500 ml ¢ NaHCO, u furosemide, kakmo u kamexoaa-
MuHoBa noggpvXkka nopagu nepcucmupawama Xu-
nomoHusi (AH 75/55 mmHg) ¢ dopamine 6 mcg/kg/
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Due to suspicion of pulmonary thromboembolism,
a CT-pulmonary angiography was performed, which
visualized segmental pulmonary thromboembolism
(PTE) bilaterally, more on the left (Figure 4), thrombus
in the right atrium and right ventricle, parietal forma-
tion in the right ventricle. As an additional finding, mul-
tiple liver lesions with characteristic secondary foci,
thrombotic masses in inferior vena cava and portal
vein, adrenal mass, abdominal lymphadenopathy and
ascites, aneurysm of abdominal aorta and right com-
mon iliac artery were described.

We started therapy with heparin 5000 U bolus
then on perfusor 1000 U/h and dose adjustment ac-
cording to aPTT, infusions of NaCl banks 0.9% 500
ml with NaHCO, and furosemide, as well as catechol-
amine maintenance due to the persistent hypotension
(AP 75/55 mmHg) with dopamine 6 mcg/kg/min and
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Fig. 4. CT-pulmonary angiography with visualized thrombotic masses in the left and right pulmonary artery.

min u noradrenaline 5 mcg/kg/min. Ha ¢oHa Ha ka-
mexoAaMmuHoBama noggpvkka ce BvacmaHoBu Hop-
MaAHO apmepuaAHo Hans2aHe 120/75 mmHg.

Cneg ycmaHoBeHume Haxogku, BegHaza ce us-
Bopwu koHcyamauus ¢ kapguoxupypa. MNauueHmbm
b6e npeueHeH kamo MHo20 BucokopuckoB 3a ¢ub-
puHoAUMuUYHa mepanus, kakmo u He nogxogsw, 3a
kapguoxupypauuHa uHmepBeHuus nopagu Bucokus
onepamuBeH puck BcaegcmBue Ha mexXkka koazy-
AoOnamus, mpobouumoneHus, aHemus U npuema Ha
gBouHa aHmumpombouumHa mepanus ¢ Kaonu-
goepen u Dabigatran, Bbnpeku BvamokHocmma 3a
npuAoXkeHue Ha ugapyuusymab. MpeueHu ce NPogbA-
»keHue Ha koHcepBamuBHama mepanus go cmabuAu-
3upaHe Ha cbCmosiHUeMO Ha nhauueHma. o Bpeme
Ha AeueHuemo ce ycmaHoBu Aeko nogobpeHo obwo
cbCmosiHUe, HopmaAudupaHe Ha kpbBHume nokasa-
meau. lNepcucmupa mexkka koazyaronamusi u noBu-
waBaHe Ha yepHogpobHume eH3umu. MNpoBegoxa ce
koHcyamauuu ¢ kopemeH xupype u Hedponoz ¢ npe-
nopvka 3a npogonkaBaHe Ha koHcepBamuBHus nog-
X0g u pegykuusa Ha HedppomokcuuHume megukameH-
mu. Om koHmMpoAHU napakAuHUYHU u3cAegBaHusa Ha

noradrenaline 5 mcg/kg/min. Against the background
of catecholamine maintenance, a normal arterial
pressure of 120/75 mmHg was restored.

After the established findings, a cardiac sur-
geon was immediately consulted. The patient was
assessed as very high-risk for fibrinolytic therapy,
as well as not suitable for cardiac surgery due to
the high operative risk due to severe coagulopathy,
thrombocytopenia, anaemia and the intake of dual
antiplatelet therapy with Clopidogrel and Dabigatran,
despite the possibility of Idarucizumab being used.
Continuation of conservative therapy until stabiliza-
tion of the patient’s condition is considered. During
treatment, a slightly improved general condition, nor-
malization of blood parameters was found. Severe
coagulopathy and elevated liver enzymes persisted.
An abdominal surgeon and a nephrologist were con-
sulted with a recommendation to continue the con-
servative approach and reduce nephrotoxic medi-
cations. From control paraclinical studies the next
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cAegBawus geH ¢ gaHHU 3a: nepcucmupauia mpom-
6ouumoneHus PLC — 73.0 g/l (ped. cm. 150-400 g/l);
aHemus — HB-93 g/I (ped. cm. 130-180 g/l), u aneBko-
uumosa — WBC - 14.98 g/l (ped. cm. 4.0-10.0 g/l);
aPTT — 1175 s (pe¢d. cm.-28-36 s).

B xoga Ha nponexkaBaHemo nopagu psa3vk cpuB 8
xemoguHamukama ¢ AH 85/60 mmHg Bonpeku kame-
xonaMmuHoBama noggpwxkka u ¢ HapyweHO Cb3HaHue
nauueHmbm e npeBegeH B peaHumauus.

Mopagu nposiBu Ha 06woMO3byYHa cuMnmoma-
muka u ge3opueHmauus ce ocvuwecmBu KoHCyA-
mauusi ¢ HeBponoez, koumo ycmaHoBu 3ampygHeHue
BvB BepbanHus koHmakm, gusapmpus, u3paseH
XOpPU30HMaAeH Hucmazgbm gBycmpaHHO u npeno-
pvka 3a ocbwecmBsaBaHe ckeHep Ha 2naBa. Om
npoBegeHama komnlombpHa momozpadusa ce Be-
puduuupa NOgoCMbP UCXEMUYEH MO3bUEH UHCYAM
B 2paHUYHUME Mepumopuu MexXgy gsacHa cpegHo-
Mo3buHa apmepus (OCMA) u gacHa 3agHOMO3bu-
Ha apmepusa (A3MA). YcmaHoBsBa ce npoezpec B
obema Ha acuuma, npozpec B8 BTE u uHdapkm Ha
geceH bvbpek u caeska. Mopagu cbMHeEHUE om 06-
pasHume uscAegBaHus 3a napagokcaAHa emboAus
ce ocbuwecmBu koHmpoaHa exokapguozpadus u ce

day with data on: persistent thrombocytopenia PLC
— 73.0 g/l (ref. st. 150-400 g/I); anaemia — HB — 93
g/l (ref. st. 130-180 g/I) and leukocytosis — WBC —
14.98 g/l (ref. st. 4.0-10.0 g/I); aPTT — 117.5 s (ref.
art. — 28-36 s).

In the course of hospitalization, due to a sharp
collapse in hemodynamics with AN 85/60 mmHg de-
spite catecholamine support and impaired conscious-
ness, the patient was transferred to intensive care.

Due to manifestations of general cerebral
symptoms and disorientation, a consultation with
a neurologist was carried out, who found difficul-
ty in verbal contact, dysarthria, pronounced hor-
izontal nystagmus bilaterally and a recommenda-
tion for a head scan. The computed tomography
verified a subacute ischemic stroke in the border
areas between the right middle cerebral artery
(RMCA) and the right posterior cerebral artery
(RPCA). Progression in the volume of ascites,
progression in BTE and infarction of the right kid-
ney and spleen are found. Due to suspicion of
paradoxical embolism from the imaging studies, a
follow-up echocardiography was performed and a
Bubble test was performed (Figure 5). A communi-

®uz. 5. TpaHc mopakanHa exokapguozpadus (TTE) u Bubble test — HabAlogaBa ce npemuHaBaHe Ha GaaoHuema om gscHo B AaBo

npegcoupgue u BnocaegcmBue B AsBama kamepa om mexkgynpegcopgeH gedpekm (Foramen ovale). Coc cmpenka e o6o3HaueHa

gobpe usnvAHeHa ¢ Mexypuema AsBa kamepa

Fig. 5. Transthoracic echocardiography (TTE) and Bubble test — the passage of bubbles from the right atrium to the left atrium and subsequently
to the left ventricle through an interatrial defect (Foramen ovale) is observed. A well-bubbled left ventricle is indicated by an arrow
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npoBege bubble test (¢puz. 5). YcmaHoBu ce komy-
Hukauusa Ha meXkgynpegcbpgHO HUBo, Hau-Bepoam-
HO omBopeH BmopuuHo ¢dopameH oBane Ha ¢oHa
Ha MCHOK 41 mmHg, koemo ce npue kamo GBb3-
MoXkeH MexaHu3bM 3a napagokcaAHus eMboAu3bM
goBen go ucxemuueH uHcyam. MNMopagu ocmpo Bao-
waBaHe Ha cbcmosiHUEMO, peaucmpupaHo kamep-
HO MbXKgeHe, cpuB B xemoguHamukama u camypa-
uusama, Bbnpeku Bucokume go3u kamexonamuHu
u kucnopogomepanus, cAeg HeycneweH onum 3a
kapguo-nyamoHanHa pecycmumauus (KMP), nauu-
€HMbm noyuHa.

OBCb)XOAHE

MNMpegcmaBeH e kAuHUYEH cAydval Ha nauueHm
Ha 76-2oguwHa Bvb3pacm caeg npexkuBsH STEMI
Ha NCAK ¢ HamaneHa cucmonHa pyHkuusa Ha AaBa
kamepa. lMpu Hacmoswama xochumaausauus C
macuBHo BTE Ha ¢oHa Ha aHmokoazyanaHmHa u
aHmuazpezaHmHa mepanusi, BmopuyHo omBo-
peH foramen ovale u peaAusupaH napokcu3amaAeH
ucxemuuyeH Mo3bueH uHcyAm. KoHkpemHus cayuaud
npegcmaBasBa uHmepec 3a gokaagBaHe nopagu
psgkocmma Ha npegcmaBeHama namonozusi kamo
BmopuuHo omBopeH foramen ovale Ha ¢oHa Ha
Huckomo HanseaHe B gacHa kamepa u kapuuHom,
acouuupaHa mpombosa nog ¢opmama Ha BTE Ha
¢doHa Ha pegoBeH npuem Ha JOAK. lNpe3 nocaeg-
HUume 20guHuU ynompebama Ha gupekmeH opaneH
aHmukoazynaHm (DOACs) e npegnouyumaHa me-
panus npeg BumamuH K-aHmazgoHucmume nopagu
gokazamencmBama Ha 6asama Ha peguua npoyu-
BaHus 3a no-Huckus puck om kvpBeHe u kamezo-
puyHUMeE gaHHuU 3a cbuwama epekmuBHocm Bopxy
npeBeHuusma u AeyeHuemo Ha BTE u gbaboka Be-
Ho3Ha mpombo3a (OBT) [1]. DeAbm Ha nauueHmu-
me, koumo ca umaau eke2ogHO UHCYAM UAU gpy-
2u npobaemu, npuduHeHu om kpbBHU cCbcupeuuy, e
okono 1,5% npu nauueHmume, npuemawu 110 mg
Dabigatran (183 nauueHmu om 6015), u 1,1% npu
nauueHmu, npuemawu 150 mg Dabigatran (135 om
6076), B cpaBHeHue ¢ 1,7% npu nauueHmume, npu-
emawu BapdapuH (203 om 6022). Bbnpeku pegoB-
Husm npuem Ha DOACs B8 goma uma gokymeHmu-
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cation was established at the interatrial level, most
likely a secondarily open foramen ovale against
the background of (RVS) 41 mmHg, which was
accepted as a possible mechanism for the para-
doxical embolism leading to ischemic stroke. Due
to acute deterioration of the condition, registered
ventricular fibrillation, collapse in hemodynamics
and saturation, despite high doses of catechol-
amines and oxygen therapy, after an unsuccessful
attempt at cardiopulmonary resuscitation (CPR),
the patient died.

DiscussioN

A clinical case of a 76-year-old patient is
presented after pre-existing STEMI of PSLC with
reduced left ventricular systolic function. In the
current hospitalization with massive PTE on the
background of anticoagulant and antiplatelet ther-
apy, secondary opening of the Foramen ovale and
realized paroxysmal ischemic stroke. The specific
case is of interest to report due to the rarity of the
presented pathology as a secondary open Foramen
ovale on the background of low pressure in the
right ventricle and carcinoma associated thrombo-
sis in the form of PTE on the background of reg-
ular intake of DOAC. In recent years, the use of
Direct Oral Anticoagulants (DOACs) has been the
preferred therapy over vitamin K antagonists due
to the evidence based on a number of studies of
the lower risk of bleeding and the strong evidence
of the same effectiveness on the prevention and
treatment of PTE and deep vein thrombosis (DVT)
[1]. The proportion of patients who had an annual
stroke or other problems caused by blood clots was
about 1.5% in patients taking 110 mg Dabigatran
(183 patients out of 6015) and 1.1% in patients tak-
ing 150 mg Dabigatran (135 of 6076), compared
with 1.7% in patients taking warfarin (203 of 6022).
Despite regular use of DOACs at home, there have
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paHu peguua cAy4val 3a Heycnex B npeBeHuusama
u AeyeHuemo Ha BTE, Hanazaw,o BkalouBaHemo Ha
uHdy3us ¢ Heparin, uHmepBeHUUOHAAHO AeueHue
uAu kapguoxupypauuHa Hameca [2, 3, 5, 6, 7].

YBenuuaBaHemo Ha gosama Ha DOAC e kau-
HUYHO gokasaH nogxog, usnumaH B npoyuBaHemo
RENOVATE [8]. CpaBHeHuemo mexXkgy gabuzampaH
emekcunam 220 mg u gabuzampaH emekcunam
300 mg nokasBa, ue yecmomama Ha obwama BTE
(cumnmomamuuHa u BeHozpadcka), B gonbAHeHue
kbm npoueHma Ha cMbpmHocm, € cbomBemHo 6 u
8,5%, koemo npegnonaza go3o3aBucumo HaMaAeHue
Ha yecmomama Ha BTE no Bpeme Ha npuema Ha ga-
buzampaH [2, 3, 9].

B onucaHus no-zope cAayuau ce kacae 3a kap-
uuHoM-acouuupaHa mpombo3a (CAT), nopagu
koemo cve2nacHo nocaegHume npenopvku Ha EB-
poneuckomo gpyXkecmBo no kapguoaoz2us 3a Ae-
veHue CAT e Hau-nogxogswama zgpyna DOAC ca
gupekmHu Xa ¢akmop uHxubumopu (rivaroxaban,
apixaban u edoxaban) [9]. M3Bogume 3a moBa,
ye gupkmHume Xa uHxubumopu ca nogxogswu 8
masu 2pyna nauueHm, ca Ha 6aszama Ha 2oAemu
kAuHuuHU usnumBaHus, cBop3aHu ¢ aHmukoazy-
AaHmMHama mepanus npu hauueHmu ¢ akmuBHo
oHkoAo2UYHO 3abonsaBaHe u peaucmpupaH BeHo3eH
mpomboemboauzoM kamo Hokusai VTE (cbnocma-
Bswo edoxaban c warfarin), ADAM VTE (cpaB-
HaBaw,o apixaban c¢ deltaparin ), SELECT-D Trial
(rivaroxaban vs. placebo) [10, 11, 12]. Ha moa3u
eman Ha ca ocbuecmBeHu npoyuBaHusa gokasBa-
Wwu 3Hayumocmma Ha mpombuHoBume uHxubumo-
pu cpeg masu zpyna nauueHmu. ToBa gaBa Bb3-
MoXkHocmu ga ce nocmaBsm Bbnpocu kamo moa3u,
gaAu He e pegHO nauueHmume npuemauw,u DOAC
nog ¢opmama Ha mpoMBUHOB UHXUBUmMoOp u pea-
AU3UpaAu BeHo3Ha mpombo3a ga bbgam uscaeg-
BaHu 3a akmuBHo oHkoAoz2uuHO 3abonsBaHe?

3 AKAIOYEHUE

C Hacmoswusa mamepuan npegcmaBuxme kau-
HUueH cAydyall Ha nauueHm, nocmvnBaw, ¢ 6eno-
gpobHa mpomboemboaus Ha poHa Ha pegoBeH npu-
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been a number of documented cases of failure in
the prevention and treatment of PTE necessitat-
ing the inclusion of Heparin infusion, interventional
treatment, or cardiac surgery [2, 3, 5, 6, 7].

DOAC dose escalation is a clinically proven ap-
proach tested in the RENOVATE study [8]. A com-
parison between dabigatran etexilate 220 mg and
dabigatran etexilate 300 mg showed that the inci-
dence of total BTE (symptomatic and venographic),
in addition to the mortality rate, was 6% and 8.5%,
respectively, suggesting a dose-dependent reduction
in the incidence of PTE during of taking dabigatran
[2, 3, 9]

In the case described above, it concerns car-
cinoma-associated thrombosis (CAT), therefore,
according to the latest recommendations of the
European Society of Cardiology for the treatment
of CAT, the most suitable group of DOACs are di-
rect factor Xa inhibitors (rivaroxaban, apixaban and
edoxaban) [9]. Conclusions that direct Xa inhibitors
are appropriate in this patient group are based on
large clinical trials related to anticoagulant thera-
py in patients with active cancer and document-
ed venous thromboembolism such as Hokusai VTE
(comparing edoxaban with warfarin), ADAM VTE
(comparing apixaban with deltaparin), SELECT-D
Trial (rivaroxaban vs. placebo) [10, 11, 12]. At this
stage, studies proving the importance of thrombin
inhibitors among this group of patients have been
carried out. This gives opportunities to ask ques-
tions like this, is it not right that patients taking
DOAC in the form of a thrombin inhibitor and who
have realized venous thrombosis should be exam-
ined for active oncological disease?

CONCLUSION

With the present material, we presented a clin-
ical case of a patient suffering from pulmonary
thromboembolism on the background of regular
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em Ha [JOAK, ¢ BmopuvHo omBopeH popameH oBane
B8 xoga Ha npoaekaBaHemo npu Aeko noBuweHo
HansizaHe B gecHu kyxuHu, goBea go napagokcanHa
embonusa. Caeg npoBexkgaHemo Ha mpaHcmopakaa-
Ha ExoKz, KT Ha 6aA gpob u napakAUHUYHU U3CAeg-
BaHus ce chopmupa MyamugucuunAuHapeH konezu-
yM, koumo npeueHu nauueHma kamo BucokopuckoB
3a onepamuBHO AeuyeHue u B3e peuweHue 3a npo-
gonkaBaHe Ha koHcepBamuBHUsA nogxog go cmabu-
AU3UpaHe cbCmosHUemo Ha nauueHma. Bkalouu ce
UHdy3usa ¢ xenapuH u kamexonamuHoBa noggpurkka,
nopagu nepcucmupauwa xunomoHus. Om koHmpoa-
Hama komnlombpHa momozpadus Ha 2pbgeH kow u
2naBa ce ycmaHoBuxa gaHHuU 3a npoegpecus B BTE
u gaHHu 3a IMW. Caeg BrowaBaHe Ha MeHmMaAHus
U CbpgeuHo cbgoBus cmamyc, hauueHmom be npe-
BegeH B MIHmeH3uBHO omgeneHue, kbgemo be UH-
my6upaH. Bonpeku onmumasHOMO peaHUMaUUOH-
HO AeueHue u 2puku, HezamuBHama guHamuka B
CbCMOosHUEMO NpOogbAKU U CAEg HeycneweH onum
3a KIP nauueHmvm nouuHa. C nomowma Ha npeg-
cmaBeHus kauHuUueH cayvau uckame ga obbpHem
BHumaHue Ha BakHocmma om 06CcmoUHOMO U3-
cnegBaHe Ha nauueHmume He3aBucumo om noBoga
3a msAxHama xocnumaausauusi ¢ uen npeBeHuus Ha
b6bgewu ycaokHeHUs u nogobpaBaHe spukama 3a
nauueHma.
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cardiography, lung CT and paraclinical examina-
tions, a multidisciplinary collegium was formed,
which assessed the patient as high-risk for surgical
treatment and decided to continue the conserva-
tive approach until the patient’s condition stabilizes.
Heparin infusion and catecholamine maintenance
were initiated because of persistent hypotension.
Follow-up computed tomography of the chest and
head revealed BTE progression and Ml data. After
deteriorating mental and cardiovascular status, the
patient was transferred to the Intensive Care Unit,
where he was intubated. Despite optimal resuscita-
tion treatment and care, the negative dynamics in
the condition continued and after an unsuccessful
attempt at CPR, the patient died. With the help of
the presented clinical case, we want to draw atten-
tion to the importance of a thorough examination of
patients, regardless of the reason for their hospital-
ization, in order to prevent future complications and
improve patient care.
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MHCTPYKUWN KbM ABTOPUTE

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

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHUe, USHECEHO
Ha Hay4yHa nposiBa, u He e npegAokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B max uscaegBaHus caegBa ga cbomBememBam Ha ymBop-
geHume emuyHu cmaHgapmu omHoCcHO npoBeckgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyuBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mpsbBa 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 uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

Bug nybaukauus Bpou gymu B ocHoBHust mekcm Bpou gymu B8 peslomemo Bpou pedepeHuuu
OpuzuHanHa cmamusi 2500-5000 200-300 30
Ob63op 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 cneuudpuuHu usuckBaHus 3a pasmep u Bug Ha wpudma, pas-
cmosHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcaka cmamus 3anouBa coc 3a2naBue (6e3 cbkpauwieHus), 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 opusuHaaHa cmamus ce nocouBam: uea u 0bekm Ha uscaegBaHemo, OCHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kvbm gpyeume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Beeku Bug nybaukauus ca mexkgy 3 u 8 Ha 6pol, kamo moz2am ga 6o-
gam eguHu4HU gymu uAu kpamku caoBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha bubauozpadckume usmouHuuu 8 mekcma ce obosHauaBam ¢ uudppu B kBagpamHu ckobu no pega
Ha nosiBama um. BubAauozpadusma ce nogpexkga no pega Ha nosiBa Ha usmouHuuyume 8 mekcma. ManucBaHemo Ha Bceku
usmouHuk e Ha HOB peg c apabcka Homepauus. JaHHUMe ce odopMsam No cAegHus HayuuH (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.

— lybaukauuu om cbopHuk: ABmop(u). 3azaaBue. B: (3a nAamuHuua In:) 3aznaBue Ha cbopHuka. MopegHocm Ha u3-
gaHuemo, pegakmopu. Mecmou3gaBaHe (2pag), usgameacmBo, 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 (2pag), usgameAacmBo, 20guHa 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 pamuauume, nocaegBaHu om uHuuuaAume um (6e3 mouku). Kozamo
aBmopume ca noBeuye om mpuma, CAeg UMEMO Ha mpemus ce huwe ,u gp.“ (3a AamuHuua — ,et al.“). HacmouuuBo ce
npenopvuBa uumupaHemo (no3HaBaHemo) u Ha bbA2apcku usmouHuUUU.

Mamepuaaume ce usnpawam npe3 cauma: https://cardiojournal.eu/index.php/journal

3 <<



KAPAMIOAOT M &
KAPAMOXIMPYPTUA Tom 5, Bpoi 4 - 2022

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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