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XUNEPEO3NHO®UAEH CUHAPOM - KOTA AA MUCAUM 3A EHOOKAPOUT
HA AbOODAEP?

Lll. Cagvk', A\. MupueBa', Xp. LlaHoBcka', . Boag>ueBa', 4. CumoBa'*3“ T. BekoB**

'MBAA ,,Copue u Mosvk” — Bypeac, 2MBAA” Copue u Mo3svk” — lNheBeH, *MeguuuHcku yHuBepcumem — MreBeH,
“bvazapcku kapguonosuyeH uHcmumym

Peslome. Xunepeo3uHoduaHusm cuHgpom (XEC) npegcmaBasBa psgka u pasHopogHa 2pyna Hapy-
weHus, onpegeneH kamo nepcucmupauwa kpbBHa eosuHoduaus (> 1,5 x 10°/L B npogbakeHue Ha
noBeue om 6 nocaegoBamenHu Meceua), cBbp3aH C Npu3HauU U/uAu CUMNMOMU Ha op2aHHa yBpega,
npu Aunca Ha gpyau o6ekmuBHu npuyuHu 3a eo3uHoduAus kamo napasumHu uHdekuuu, arnepauyHu
peakuuu u gpyau. M3BecmHu ca gBe dopmu Ha uguonamuyHus XEC — eHgomuokapgHa ¢ubposa
(6onecm Ha Daries) u eHgokapgum Ha Abodaep. EHgokapgumbm Ha Avodaep (eHgomuokapgHa
bonecm, eo3uHopuAaHa boaecm) ce xapakmepusupa ¢ xunepeosuHopuaus 8 kpoBma u eHgokapga,
Bogewa go pa3Bumue Ha pecmpukmuBHa kapguoMuonamus ¢ eHgokapgHo ¢ubpo3Ho 3agebenaBaHe
B anukanHume u cybkaanHume obAaacmu Ha cbpuemo, 6e3 pasno3HaBaema npuvuHa. 3acszaHemo
Ha cbpuemo ce cAyuBa B 60-75% om cayuaume. Pubposzama yBeauuaBa cobpgeuHama puzugHocm,
koemo Bogu go pecmpukmuBHama kapguomuonamus u nocaegBaw,o pazBumue Ha mexkka copgeuHa
HegocmamuyuHocm. Lleama Ha Hacmoswus AumepamypeH 0b3op e ga ce npegcmaBam xapakmep-
Hume npusHauu Ha AboprepoBus eHgokapgum u ga ce noBuwu ocBegomeHocmma u BHuMaHuemo
kbm pegkume 3abonaBaHusa Ha muokapga. ToBa 6u goBeno go no-6vp3a U MouHa guagHo3a U cmap-
mupaHe Ha paHHO AeYeHue.
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KalouoBu gymu: xunepeo3uHoduneH cuHgpoM, eHgokapgum Ha Abodaep, pecmpukmuBHa kapguomu-
onamus, eHgoMmuokapgHa ¢ubposa, cbpgeyuHa HegocmambyHoCm

HYPEREOSINOPHILIC SYNDROME — WHEN TO THINK OF LOEFFLER'S ENDOCARDITIS?
Sh. Sadak’, L. Mircheva', H. Canovska', D. Boyadjieva', I. Simova" %34, T. Vekov®*

"“Heart and Brain” Hospital — Burgas, Bulgaria, #“Heart and Brain” Hospital — Pleven, Bulgaria,
3Medical University — Pleven, Bulgaria, “Bulgarian Institute of Cardiology

Abstract. Hypereosinophilic Syndrome (HES) is a rare and heterogeneous group of disorders
defined as persistent circulating eosinophilia (> 1.5 x 10°/L for more than six consecutive months)
associated with signs and/or symptoms of organ damage in the absence of other objective causes
of eosinophilia such as parasitic infections, allergic reactions, etc. Two forms of idiopathic HES are
known: endomiocardial fibrosis (Darier's disease) and Loeffler's endocarditis. Loeffler's endocarditis
(endomiocardial disease, eosinophilic disease) is characterized by hypereosinophilia in the blood
and endocardium, leading to the development of restrictive cardiomyopathy with endocardial fibrous
thickening in the apical and subclavian areas of the heart, for no recognizable reason. Heart
involvement occurs in 60-75% of cases. Fibrosis increases cardiac rigidity, which leads to restrictive
cardiomyopathy and the subsequent development of severe heart failure. The purpose of this literary
review is to represent the characteristic signs of Loeffler endocarditis in order to raise awareness
and focus on rare myocardial diseases. This would lead to a faster and more accurate diagnosis and
start early treatment.

Key words: hypereosinophilic syndrome, Loeffler endocarditis, restrictive cardiomyopathy, endomiocardial
fibrosis, heart failure
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BbBEOEHUE

Bposm Ha eo3uHopuaume B uoBewkama kpvB
obukHoBeHo Bapupa mexkgy 100-500 Ha/pL. Mog-
gopkaHemo Ha me3u HuBa e peayamam om 6aAaH-
ca mexXgy npou3BogcmBomo Ha eo3uHodpuAu om
kocmeH MO3bk, eo3uHoduAHU npekypcopHu kaemku
U emMuzpauusma Ha uupkyaupawu eo3uHopuAu om
cnegkanuaspHume BeHyau 8 mvkaHume. EosuHodu-
Aume npegcmaBasBam manvk npoueHm om AeBkouu-
mume B nepudepHama kpovB (06ukHOBEHO no-Manko
om 8%), umam noay>kuBom B uupkyrauusma camo
8-18 uaca, HO ce 3agbpkam B8 mvkaHume NoHe Hs-
konko cegmuuu (due. 1) [1-3].

MoBuweHume cmolHocmu Ha abcoalomHus Bpou
eo3uHodunu B kpoBma Hau-uyecmo cugHaAusupam 3a
3abondBaHe, a cmeneHMa Ha eo3uHoduAusma ce on-
pegens kamo Aeka (500-1 500/uL), ymepeHo noBuweHa
meXkgy (1500-5000/uL) u cuaHo noBuweHa (Hag 5000/
pL). Hat-uecmo 3a eo3uHoduausi ce 20Bopu npu cmou-
Hocmu Hag 500/pL, a mepmMuHbm Xunepeo3uHohuAus ce
npuaaza B cayuaume Hag 1500/pL. Xunepeo3uHOpUAHU-
fM CUHgPOM € psIgko XemamoAo2u4HO pascmpolcmBo ¢
ycmouyuBo cBpouxnpousBogcmBo Ha e03UHOPUAU.

XunepeosuHopuausma moke ga ce cBopke ¢ pas-
AUYHU 3a6oAsBaHus kamo anepauuHU 3abondBaHus
(acmma, amonuyeH gepmamum), pecnupamopHuU 3a-
bonaBaHus (€03UHOGUAHU NHEBMOHUU), Nnapas3umosu
(exuHokokozama, manapusi), Hakou 3nokavecmBeHu 3a-
bonsiBaHus (bonecmma Ha XogkkuH, 3nokauecmBeHu
kocmHu mymopu). Mpu Aunca Ha 3abonsBaHe 2opHama
2paHuua Ha nepudepHume kpbBHU eo3uHoduAU He BuBa
ga HagBuwaBa 500 knemku B mukpoaumvp kpoB [2].

INTRODUCTION

The number of eosinophils in human blood usu-
ally varies between 100-500 per/puL. Maintaining
these levels is the result of the balance between
the production of bone marrow eosinophils, eosin-
ophilic precursor cells and the emigration of cir-
culating eosinophils from postcapillary venules in
tissues. Eosinophils represent a small percentage
of peripheral blood leukocytes (usually less than
8%), have a half-life in circulation only 8-18 hours,
but persist in tissues for at least a few weeks (Fig.
1) [1-3].

Increased values of absolute eosinophils in the
blood most often signal disease, and the degree
of eosinophilia is defined as mild (500-1 500/uL),
moderately increased between (1500-5000/pL)
and severely increased when higher than 5000/
pL. Hypereosinophilic syndrome is a rare hemato-
logical disorder with persistent overproduction of
eosinophils.

Hypereosinophilia can be associated with various
diseases such as allergic diseases (asthma, atopic
dermatitis), respiratory diseases (eosinophilic pneu-
monia) parasitosis (echinococcosis, malaria), some
malignancies (Hodgkin’s disease, malignant bone tu-
mors). In the absence of disease, the upper limit of
peripheral blood eosinophils should not exceed 500
cells per microliter of blood [2].

®uz. 1. Mukpockoncku 06pa3s Ha eosuHoduau [3] / Fig. 1. Microscopic image of eosinophils [3]
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Kpumepuume 3a nocmaBsHe Ha guagHo3ama
XEC, ycmaHoBeHu om Chusid et al. npe3 1975 2. ce
pasnpegeasm B8 mpu epynu: 1) ycmouuuBa eo3uHo-
¢éunua (noBeue om 1500 eosuHoduAau Ha KkybuueH
MuAuMembp) 3a noBeue om 6 meceua; 2) Aunca Ha
gpyau npuyuHU 3a eo3uHoduausi, BkalouumeaHo na-
pasumHu uHdekuuu u anepauu; 3) npusHauu u cumn-
MOMU Ha yyacmue Ha opz2aHu, Hau-4ecmo Cbpuemo,
ueHmpaaHama u nepudepHama HepBHa cucmewma,
beanume gpoboBe, u kokama. ObuuauHO obwusM
6pou AeBkouumu e no-manko om 25 000 Ha kybuueH
MuAumembp, ¢ 30 go 70% eo3uHodpuau. CuHgpoMbm
3acsiza ho-yuecmo MuvXke (CbomHoweHue Mbke kom
»keHu npubAusumenHo 9:1) u ce npoaBaBa npegumHo
BvB Bbapacmma mexkgy 20 u 50 2oguHu. loguwHama
yecmoma e 0,036/100 000 nauueHmu u ce cpewa
no-yecmo B cmpaHu ¢ ymepeH kaumam [4].

XEC moxke ga e uguonamuueH (6e3 ycmaroBeHa
npuyuHa), nbpBuueH (gbrkaw, ce Ha AeBkemus uau
AuMpom) u BmopuueH (peakmuBeH, cBbp3aH ¢ anep-
2UYHU peakuuu, napasumHu, 2vbuyHu uHdekuuu).
M3BecmHu ca gBe ¢opmu Ha uguonamuuHust XEC —
eHgomuokapgHa pubposa (6orecm Ha Darie) u eHgo-
kapgum Ha Avodnaep. Cmsama ce, ue gBeme cbcmos-
HUs ca pasAuYHU GOpMU Ha €gHO U Cbo 3abonsBaHe.
M gBeme ce nposBsaBam BcaegecmBue Ha mbkaHHOMO
yBpexkgaHe om mokcuuHua edpekm Ha eo3uHOPuUAU-
me U umam CXOgHU hamoAO20aHamoMUYHU Haxogku
npu HanpegHaA cmagul Ha 6orecmma c pasBumue
Ha pecmpukmuBHa kapguomuonamus, ¢ eHgokapgHo
¢dubpomuuHo 3agebensBaHe B anukanHama vacm u
cybkaanHume 30HU. EHgokapgumovm Ha Avodaep ce
npuema 3a no-paHeH cmaguu Ha boaecmma, gokamo
eHgomuokapgHama ¢ubpo3sa e ussBa Ha HanpegHaAus
cmaguu. NeopaepoBusm eHgokapgum e azpecuBHa u
6bp30 npozpecupawa boaecm, ¢ UHMEH3UBHA €03u-
HodUAUS, apmepuum u mpomMboemboAusbM. Cpewa
ce npegumHo B cmpaHu ¢ ymepeH kaumam, HO ce pe-
2ucmpupam u chopaguyHu cAayyau B pasauyHu mouku
om cBema. lNo-uecmo 3acsiza xopa C HUCbK couuan-
Ho-ukoHomuuecku cmamyc, kamo He e gokasaHo gaau
moBa ce gbaku Ha 2eHemuyHU dakmopu uau pakmo-
pu Ha okoAHama cpega [5, 6].

EHgomuokapgHama ¢ubposa e ¢ no-Aeko npomu-
vaHe, xapakmepHa e 3a ekBamopuaAHume cmpaHu
(YeaHga, Huzepus u Bpasuaus), 3acsea no-maagu na-
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The criteria for diagnosis of HES, established
by Chusid et al. in 1975 are divided into three
groups: 1) resistant eosinophilia (more than 1500
eosinophils per cubic millimetre) for more than six
months; 2) the absence of other causes of eosin-
ophilia, including parasitic infections and allergies;
3) signs and symptoms of organ involvement, most
often the heart, central and peripheral nervous sys-
tem, lungs, and skin. Usually the total number of
leukocytes is usually less than 25,000 per cubic
millimetre, with 30 to 70% eosinophils. The syn-
drome affects men more often (male to female ra-
tio approximately 9:1) and occurs mainly between
the ages of 20 and 50. Annual frequency is 0.036/
100 000 patients and occurs in countries with tem-
perate climates [4].

HES can be idiopathic (without established rea-
son), primary (due to leukemia, lymphomas) and
secondary (reactive, associated with allergic re-
actions, parasitic, fungal infections). Two forms of
idiopathic HES are known: endomiocardial fibro-
sis (Darier's disease) and Loeffler endocarditis. It
is considered that the two conditions are different
forms of the same disease. Both occur as a result
of tissue damage from the toxic effect of eosino-
phils and have similar pathological findings at an
advanced stage of the disease with the develop-
ment of restrictive cardiomyopathy, with endocardial
fibrotic thickening in the apical and subvalvular ar-
eas. Loeffler’s endocarditis is considered an earlier
stage of the disease, while endomiocardial fibrosis
is a manifestation of the advanced stage. Loeffler's
endocarditis is an aggressive and rapidly progres-
sive disease, with intense eosinophilia, arteritis and
thromboembolism. It occurs mainly in countries with
temperate climates, but sporadic cases have been
reported in different parts of the world. It more often
affects people with low socio-economic status, and
it has not been proven whether this is due to genetic
or environmental factors [5, 6].

Endomiocardial fibrosis has a lighter course,
characteristic of equatorial countries (Uganda, Ni-
geria and Brazil) affects younger patients without a
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uueHmu, 6e3 npegnouumaHue 3a nNoA U 6e3 3Hauu-
meAHa eo3uHoduaus [7].

Obwama cmvpmHocm om XEC e Bucoka, npubau-
3umenHo 75% om HeaekyBaHume nauueHmu 3a2uBam
3 20guHU cAneg hocmaBsaHe Ha guazHo3ama [8].

IMATOrEHE3A

EHgokapgumbm Ha Avopaep e psgko 3abonsBa-
He onucaHo 3a nbpBu nbm om wBeluapckus Aekap
Buaxeam Abodaep npes 1936 2., koumo 20 onpegens
kamo pecmpukmuBHa kapguomuonamusi ¢ uHbuampa-
uus om eo3uHoduau (Hag 1500/pL B npogonkeHue Ha
Halu-maAnko 6 meceua) B eHgomuokapguyma, C hocAeg-
Bawo yBpekgaHe Ha mbkaHume u 3amecmBaHe Ha
cbpgeuHume kaemku ¢ mBvpga pubposHa CbeguHu-
meAHa mbkaH, koemo Bogu go HapyweHa guacmoAHa
¢dyHkuus u ogpaHuveHo kamepHo nvAaHeHe [9, 10].

Haauue ca mpu ¢asu Ha pa3Bumue Ha eHgokap-
guma — HekpomuuHa, mpombomuuHa u ¢ubpomuu-
Ha. [lamozeHe3ama Ha eHgokapguma Ha AbodAaep He
€ HanbAHO U3fICHEeHa, HO Ce cmama, ye komMnoHeH-
mume Ha e03UHOPUAHUME 2paHyAu ca omzoBopHU
3a 3anouBaHemo Ha yBpegama Ha eHgokapga u mu-
okapga, koumo Bogsm go omgeasHe Ha MoKCUHU u
akmuBupaHe Ha mpombouumume (duz. 2) [7].

TokcuHume, omgeAsHu om eo3uHopuAume, Bkalou-
Bam npou3BegeH om eo3uHopuaume HeBpomokCuH,
kamuoHeH npomeuH, ocHoBeH npomeuH, peakmuBHu
BugoBe kucnopog u npousBogHu Ha apaxugoHoBa ku-
cenuHa. Kakmo ca onucaHu, me3u mokcuHu mo2am
ga NpUYUHSM eHgomeAHU U MuouumHu yBpexkgaHus,
koemo Bogu go mpom603a, ¢pubposza u uHpapkm [10].

Xuctonatonorua

3abondBaHemo ce pasBuBa nopagu €03UHOGUAHO
npoHukBaHe B cvbpgeuHume muvkaHu. EHgokapgbm Ha
egHama uAu u Ha gB8eme kamepu e GpubpPO3HO NPOMEHEH,
npegumMHo BbB BopxoBama 3oHa, BcaegcmBue Ha moBa
cbpuemo cmaBa pu2ugHo U ¢ HamaneHa koHmpakmunHa
dyHkuus. BoaviokHo e pazBumuemo Ha 2onemu uHMpa-
MypaAHU mpom6bu, koumo ga cmaHam nomeHUUaneH us-
mouHuk Ha 6enogpobHU U cucmemHu embonu. Moxke ga
uma Bb3naneHue Ha MaAkume uHmpamypanHu kopoHap-
HU apmepuu (due. 3u 4) [11, 12, 13].

>> 6

preference for sex and without significant eosino-
philia [7].

The overall mortality from HES is high, with ap-
proximately 75% of untreated patients dying 3 years
after diagnosis [8].

PATHOGENESIS

Loeffler’s endocarditis is a rare disease first de-
scribed by the Swiss doctor Wilhelm Loeffler, in 1936,
as originally described, manifesting restrictive cardio-
myopathy and infiltration with eosinophils (over 1500/
WL for at least 6 months) in the endomiocardium, with
subsequent tissue damage, replacement of heart
cells with rigid fibrous connective tissue and even-
tually leads to impaired diastolic function and limited
ventricular filling [9,10].

There are three phases of development of en-
docarditis — necrotic, thrombotic and fibrotic. The
pathogenesis of Loeffler's endocarditis is not fully un-
derstood, but it is believed that the components of eo-
sinophilic granules are responsible for the initiation of
damage to the endocardium and myocardium, which
lead to the release of toxins and activation of platelets
(Fig. 2) [7].

Toxins emitted by eosinophils include eosino-
phil-produced neurotoxin, cationic protein, basic pro-
tein, reactive types of oxygen and arachidonic acid
derivatives. As described, these toxins can cause en-
dothelial and myocyte damage, which leads to throm-
bosis, fibrosis and heart attack [10].

HisTOPATHOLOGY

The disease develops due to eosinophilic pene-
tration into the heart tissues. The endocardium Oof
one or both chambers is fibrously altered, mainly in
the apical area, as a result of which the heart be-
comes rigid and with reduced contractile function. It
is possible the development of large dark thrombus,
which become a potential source of pulmonary and
systemic embolisms. There may be inflammation of
the small intramural coronary arteries (Fig. 3 and 4)
[11, 12, 13].
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@uz. 2. NMamozeHesa Ha cuHgpoma Ha Abodaep, nokasBawa epekma Ha mokaHHOMO yBpexkgaHe om uumMomokcuuHu €03UHOGUAU,
pesyamupauku 8 HekpomuuHa, mpombomuyuHa u dubpomuuHa ¢asa [7]

Fig. 2. Pathogenesis of Loeffler syndrome showing the effect of tissue damage from cytotoxic eosinophils, resulting in necrotic,
thrombotic and fibrotic phase [7]

Quz. 3. XucmonozuuHa npoba om Guoncus,
nokasBawa eHgomuokapgHa ¢ubposa
u HacnosBaHe Ha eHgokapga [12]

Fig. 3. Histological biopsy showing endomiocardial
fibrosis and endocardial layering [12]
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Puckosu dakTOPU

Cmama ce, ye eHgokapgumom Ha Abodaep Bo3-
HukBa BuHazu kamo BmopuuHO cbcmosiHue Bcaeg-
cmBue Ha eo3uHoduaHO yBperkgaHe Ha mvkaHume.
HabalogaBa ce npu Xunepeo3uHOGUAHU CbCMOSAHUSA
kamo: uguonamuueH Xunepeo3uHOPUAEH CUHGPOM,
XpOHUUYHa eo3uHodpunaHa AeBkemus, gpyau 3noka-
uecmBeHu 3abonsBaHus, napasumHu uHdekuuu, Ae-
kapcmBeHu peakuuu, aBmoumyHHU 3ab6oAsB8aHus u
Backyaumu kamo Churg-Strauss. [1o momeHma He ca
ycmaHoBeHu npeku puckoBu ¢dakmopu [14].

KAVMHNYHA XAPAKTEPUCTUKA

MpusHauume u cuMnmomMume Ha eHgokapgum Ha
Abodaep ca pasHoobpasHu u ca cBvp3aHu kakmo ¢
nposiBume Ha eo3uHopunHa gucoyHkuus, maka u c
pasAuvHUME cmeneHu Ha copgeuHo yBpexkgaHe. lNMpe-
gu ga 6bgam omkpumu CobpgeyHU CUMNMOMU, Xopama
MOz2am ga cmpagam om cuMnmomMu Ha obukHoBeHa
HacmuHka, acmma, puHum, ypmukapus UAU gpy2o
anepauuHo pascmpoucmBo. KauHuuHama maHudec-
mauus Ha 3aboasBaHemo 3aBucu om pasama Ha pas-
Bumue Ha eo3uHoduAHus eHgokapgum. lpe3 paHHus
eman Ha 3aboAadBaHemo (m.Hap HekpomuuHa ¢asa),
npogbrkaBawa 1-2 meceua, ce ouepmaBam gBe
dopmu: cucmemHo 3acsizaHe u ocmbp kapgum. Cuc-

>> 8

®uz. 4. Makpockoncku xucmoAozuyeH npenapam Ha nauueHm ¢
eHgokapgum Ha Abodpaep, npegcmaBsuw, eo3uHopuaHama uHpuampa-
uus 8 eHgokapga u Muokapga, mpomb pasnorokeH B asBama kamepa

(yepHa cmpenka). Kamo gonbAHumeAHa Haxogka gecHokamepeH

mpomb (6saa cmpenka), npukpeneH kbm cenmyma u nokpum om

eHgomen [13]

Fig. 4. Macroscopic histological preparation of a patient with Loefler's
endocarditis, presenting eosinophilic infiltration in the endocardium and
myocardium, thrombus located in the left ventricle (black arrow). As an
additional finding, a right ventricular thrombus (white arrow) attached to

the septum and covered by endothelium [13]

Risk FACTORS

Loeffler's endocarditis is thought to always oc-
cur as a secondary condition due to eosinophilic
tissue damage. It is observed in hypereosinophil-
ic conditions such as: idiopathic hypereosinophilic
syndrome, chronic eosinophilic leukemia, other ma-
lignancies, parasitic infections, drug reactions, au-
toimmune diseases and vasculitis such as Churg-
Strauss. To date, no direct risk factors have been
identified [14].

CLINICAL CHARACTERISTIC

The signs and symptoms of Loeffler endocarditis
tend to reflect the many major disorders causing eo-
sinophilic dysfunction, as well as the widely differing
rates of progression of heart damage. Before cardi-
ac symptoms are detected, people may suffer from
symptoms of the common cold, asthma, rhinitis, ur-
ticarial or other allergic disorder. The clinical man-
ifesting of Loeffler's endocarditis depends on the
stage of development of eosinophilic endocarditis.
At the early stage of the disease (necrotic phase)
which lasts 1-2 months, two forms are outlined: sys-



memMHomo 3acsizaHe BkalouBa: gucnHes (64%), ymopa
(23%), kawauua (19%), mpecka (19%), opmonHesi/na-
pokcuamanHa HowHa gucnHes (19%), uHcyam (15%),
bonku B ebpgume (15%), cnaeHOMe2aAus U AuMdage-
Honamusi. BnocaegcmBue ce pa3BuBa ocmovp kapgum
C Haau4ue Ha benogpobHu uHpuampamu, AV kaanHu
peayp2umauuu, momaaHa CbpgeyHa Hegocmambu-
Hocm u noAumopdHuU kamepHu maxukapguu [15].

Mpe3 Bmopama mpombomuuHa ¢pasa, kosmo 3a-
nouBa okono egHa 2oguHa cAeg HauanOmo Ha cumn-
momume, HacmvnBa yBpega Ha eHgomeaa C xunep-
koazynauus u nocaegBawo dopmupaHe Ha Mpombu.
KAUHUUHO ce nposBsaBa ¢ uepebpanHu, kopoHapHu U
AUEHaAHU uHdapkmu.

KocHama ¢ubpomuuHa ¢asa ce cbcmou B8 omaa-
2aHe Ha konageH u npoaudepauus Ha dubpobracmu,
koemo onpegens 0CHOBHUME cuMNMOMU NPU hauueHmMu
¢ eHgomuokapgHa pubposa. Pubpozama yBeauuaBa pu-
2ugHocmma Ha copuemo, Bogewo go pecmpukmuBeH
mun Ha NbAHEHe Ha cbpgeuHume kyxuHu. PuzugHocm-
ma Ha CbpgeyHume cmeHu B kombuHauusi ¢ HaAuYuemo
Ha ampuoBeHmpukyaapHu kaanHu peaypasumauus Bogu
go npegcbpgHa guaamauus, koemo om cBos cmpaHa
npoBokupa npegcbpgHU apummuu kamo npegcbpgHO
MokgeHe. HabalogaBa ce momanHa cbpgeuHa Hegoc-
mambuHocm, 6enogpobeH 3acmou U NoBuleHo lozyaap-
Ho BeHo3HO HansizaHe. Kamo usino ce cmsma, ue copgeu-
Hama ¢ubpos3a e cBbpsaHa anaBHo ¢ noBuweHo HuBo
Ha uumokuHu u mpaxcdopmupaw, pacmexkeH dakmop-
b6ema-1, Ho UHMUMHUME MexaHu3Mu 3a Bb3HukBaHemo
M ocmaBam HesicHu. Poasma Ha eosuHoduaume B na-
mozeHe3ama Ha eHgomuokapgHama ¢pubposa e cnopHa.
Hanu camume eo3uHoduAaHU knemku uHgyuupam Hekpo-
3a Ha Muokapga u nocAegBawia ¢pubposa uAu ca npuBae-
yeHu om noBbpxHocmma Ha eHgokapga B pesyamam Ha
nbpBoHavanHama yBpega, He e u3BecmHo.

EHgomuokapgHama ¢ubposa uecmo ce cBvpaBa
CbC cbnbmcmBawu napasumHu uHdekuuu u npugpy-
>kaBawama 2u eo3uHopuAusi, Bbnpeku ue poaama Ha
napadumHume uHdekuuu e cnekynamuBHa. Haauue
ca u gpyau xunome3u kamo uH®pekuuo3Hu, XpaHu-
MeAHU u m.H. [16].

JAnarHosa

3nameH cmaHgapm B nocmaBsHe Ha guazHo3zama
NoodnaepoB eHgokapgum ce ocHoBaBa Ha cbpgeuHama

Sh. Sadak et al.
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temic involvement and acute carditis. Systemic in-
volvement includes: dyspnea (64%), fatigue (23%),
cough (19%), fever (19%), orthopnea/paroxysmal
nocturnal dyspnea (19%), stroke (15%), chest pain
(15%), splenomegaly and lymphadenopathy. Subse-
quently, acute carditis develops with the presence
of pulmonary infiltrates, AV valve regurgitation, total
heart failure and polymorphic ventricular tachycar-
dia [15].

During the second thrombotic phase, which be-
gins about one year after the onset of symptoms,
endothelial damage occurs with hypercoagulation
and subsequent thrombus formation. It is clinical-
ly manifested by cerebral, coronary and spleen in-
farctions.

The late fibrotic phase consists of collagen depo-
sition and fibroblast proliferation, which determines
the main symptoms in patients with endomiocardial
fibrosis. Fibrosis increases the rigidity of the heart,
which leads to restrictive physiology. Ventricular ri-
gidity together with atrioventricular valve regurgitation
leads to atrial expansion, which is associated with
atrial arrhythmias such as atrial fibrillation. It is ob-
served total heart failure, pulmonary congestion and
increased jugular venous pressure. Cardiac fibrosis
is generally thought to be mainly associated with el-
evated cytokine levels and transforming growth fac-
tor-beta-1, but the intimate mechanisms for its occur-
rence remain unclear. The role of eosinophils in the
pathogenesis of endomiocardial fibrosis is controver-
sial. Whether eosinophils induce myocardial necrosis
alone and subsequent fibrosis or are attracted to the
endocardial surface as a result of initial damage is
unknown.

Endomiocardial fibrosis is often associated with
concomitant parasitic infections and concomitant eo-
sinophilia, although the role of parasitic infections is
speculative. There are other hypotheses such as in-
fectious, nutritional, etc. [16].

DiagNoOsIS

The gold standard in diagnosing Loeffler’s
endocarditis is based on cardiac biopsy. It is a
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buoncus. Ta e gepuHumuBeH memog, koumo nokasBa
HaAUUUEMO Ha €03UHOGUAHU UHGUAMpPamu u pubposa.
ToU kamo HapyweHusima mMoz2am ga 6bgam O2HUWHU
ce uauckBa uscnegBaHe Ha noBeue muvkaHHU npobu,
B3emu om pasAuvHU Mecma, koemo nogobpsBa waH-
coBeme 3a guazHo3a. Bonpeku moBa Haauuuemo Ha
ompuuamenHu npobu om eHgomuokapgHa buoncus He
usknlouBa guazHozama eHgokapgum Ha Avodaep. Ha-
AUUE Ca U gpyau gua2HOCmuyYHU Memogu (maba. 1).

definitive method that shows the presence of
eosinophilic infiltrates and fibrosis. Since disor-
ders can be focal, examination of more tissue
samples taken from different sites is required,
which improves the chances of diagnosis. How-
ever, the presence of negative endomiocardial
biopsy samples does not rule out the diagnosis
of Loeffler's endocarditis. There are other diag-
nostic methods (Table 1).

Tabauua 1. YepBeHu drazoBe 3a eHgokapgum Ha Avodaep [17] / Table 1. Red flags for Loeffler endocarditis [17]

XunepeosuHoduaus

(abconlomeH 6pou Ha eo3uHopuAaume > 1500 kaemku/uL

Persistent hypereosinophilia

(absolute eosinophil count > 1500 cells/ pL)

Hemoepadcku: /| Demographic

+ > 1 om caegHume uepBeHu prazoBe

+ > 1 of the following red flags

Kamezopusi: /| Category: YepBeHu pnrazoBe: [/ Red flags:

Muvxke > 40 2oguHu / Man aged > 40 years

AHamHe3a

Clinical history

HoBonosBuna ce copgeuHa HegocmambyHOCM
HoBoguazHocmuuupaHa HekomnakmHa AsBa
kamepa

HoBoguazHocmuuupaHa xunepmpoduuHa kapgu-
omuonamusi

MoBmapsawu ce enusogu Ha EMBOAUYHU UHCYAMU

De novo heart failure

Newly diagnosed left ventricular noncompaction
Newly diagnosed apical hypertrophic
cardiomyopathy

Repeated episodes of embolic stroke

KauHuuHa xapakmepucmuka

Clinical manifestation

AeBocmpaHHa UAu gecHocmpaHHa cbpgeyHa
HegocmambyHOCm

MHmpakapguaneH mpom6 uau mymop
PumbmHo-npoBogHU HapyweHust

Ocmbp nepukapgum

MuokapgHa ucxemus

Right-sided or left-sided heart failure
Intracardiac thrombus or tumor

Any arrhythmias

Acute pericarditis

Myocardial ischemia

NabopamopHu uscaegBaHus

Laboratory testing

MoBuweHu eH3umu 3a MuokapgHa Hekposa
MoBuweHu HUBa Ha HampuypemuyeH nenmug

Elevated cardiac enzymes
Elevated brain natriuretic peptide levels

Enekmpokapguozpadus

Electrocardiography

NHBepcus Ha T-BbaHama

NeBokamepHa xunepmpodusi
PumvmHo-npoBogHu HapyweHus (AV 6aok, SA
6n0k)

HeceH/nsB begpeH 6aok

Hucvk Boamark Ha QRS-komnaekca

T-wave inversions on ECG

Left atrial enlargement on ECG

Any heart block on ECG

Right or left bundle branch blocks on ECG
Low QRS voltage on ECG

Exokapguozpadus
Echocardiography

MpomeHu Ha AeBonpegcopgHa UAU gecHonpeg-
copgHa ¢yHkuus

YBeAuueHu obemu Ha AsB0 UAU gFCHO npegcbpgue
YeonemeHu npegcbpgusi ¢ Manku kamepu
PegyuupaH 2nobaneH AoH2UmMyguHaneH cmpeuH
AnukanHa obaumepauus Ha AK uau OK Bcaeg-
cmBue Ha 3agebensBaHe Ha eHgokapga

AK uau OK anukaaHu mpombu, Bbnpeku 3anase-
Hama kuHemuka

PecmpukmukmuBHa kapguoMuonamus ¢ nbAHEHE
no pecmpukmuBeH mun

EkcueHmpuuHa MumpaaHa pe2ypaumauus
3agebensBaHe Ha kaanume (Hau-yecmo Mumpaa-
Ha, no-psgko aopmHa)

MepukapgeH uznuB

LA and/or RA functional alterations on 3DSTE
Increased LA and/or RA volumes on 3DSTE
Biatrial enlargement with small ventricles on
echo

Reduced GLS on echo

LV and/or apical obliteration due to endocardial
thickening on echo

LV and/or apical thrombi despite preserved wall
motion on echo

Restrictive cardiomyopathy with restrictive filling
pattern on echo

Eccentric mitral regurgitation on echo
Thickened valves (commonly MV, rarely AV) on
echo

Pericardial effusion on echo
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Om nabopamopHume uscregBaHus Moxke ga ce Ha-
6alogaBa noBuweHue B Mapkepume 3a cucmemHo Bb3na-
AeHue (C-peakmuBeH npomeuH u ckopocm Ha ymasBaHe
Ha epumpouumume) u MmuokapgHa Hekposa (kpeamuHku-
Ha3a, Mb ¢pakuus Ha kpeamuHkuHasa, mponoHuH) kak-
MO U Pa3AUYHU CMENEHU Ha €03UHODUAUS.

EAEKTPOKAPOMOIrPAGCKIN MPOMEHIU

EKI moke ga e om noAsa npu guagHoCcmuuu-
paHemo Ha AvoprepoB eHgokapgum. TunuuHu ca
npomeHu B ST-ceamenma, uHBepcus Ha T-BoAHUMeE,
kpumepuu 3a AeBonpegcbpgHa guaamauus, AeBoka-
MepHa xunepmpodus U pa3HOObpasHU PUMbBMHO-
npoBogHu HapyweHus (dua. 5).
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Laboratory tests may show an increase in mark-
ers of systemic inflammation (reactive protein and
erythrocyte sedimentation rate) and myocardial ne-
crosis (creatine kinase, MB creatine kinase fraction,

troponin) and varying degrees of eosinophilia.

ELECTROCARDIOGRAPHIC CHANGES

An ECG may be helpful in diagnosing Loffler's en-
docarditis. Changes in the ST-segment, inversion of
the T-waves, criteria for left atrial dilatation, left ven-
tricular hypertrophy and various rhythm-conduction

disorders are typical (Fig. 5).

Que. 5. CuHycoB pumvm ¢ omkAaoHeHUE Ha cbpgeuHama oc Ha gscHo, ST-genpecusi 8 AamepanHume omBexgaHus ¢ uHBepcus
Ha T-BvAHama [17]

Fig. 5. ECG showing sinus rhythm with right axis deviation, ST-segment depression in the lateral leads with inversion of the T-wave [17]

ExokapPaonorra®ua

OmauuumeneH exokapguozpadcku benez e yc-
maHoBaBaHemo Ha uHmpamypaneH mpomMb BbB Bobp-
xa Ha AsBama uau gacHama kamepa. PaszBumuemo
Ha eHgomuokapgHa ¢ubpo3sa Bogu go 3agebenaBaHe
Ha eHgokapga B8 obaacmma Ha 6aszaaHUMe cesMeH-
mu Ha 3agHama cmeHa Ha AaBa kamepa, neBokamep-

ECHOCARDIOGRAPHY

A distinctive echocardiographic sign is the es-
tablishment of an intramural thrombus at the apex of
the left or right ventricle. The development of endo-
miocardial fibrosis leads to thickening of the endo-
cardium in the basal segments of the posterior wall
of the left ventricle, left ventricular hypertrophy and
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Ha xunepmpodus u pecmpukmuBHo gBukeHue Ha
3agHOMO MumpaAHo naamHo. B caegecmBue Ha moBa
ce odopmMs 3HaUumMa MumpaAHa pezypaumauus, a
Ha no-kbceH eman u 6eae3u Ha pecmpukmuBHa kap-
guomuonamusi ¢ mexXkka guacmoaHa gucoyHkuus,
y2onemeHo AsB80 npegcovpgue, noBuweHo gecHonpeg-
CbpgHO HaAs2aHe U NYAMOHAAHA XUNepmoHusi ¢ 0bu-
yauHo cbxpaHeHa AeBokamepHa cucmonHa dyHkuus.

XapakmepHa Haxogka 3a XEC ca 3Hauumume
knanHu pezgypesumauuu, BcaegecmBue pecmpukmuB-
Ho gBuwkeHue Ha naamHama. Hal-uecmo ce 3acsea
MumpaAHama kaana (65%), nocaegBaHa om mpukyc-
nuganHama kaana (42%). AsBama kamepa ce 3acsea
B 23%, gacHama kamepa — B 8%, a gacHOmo npeg-
copgue — B 4% [8, 18, 19].

nPYFI/I OBPA3HU METOAUN

PenmeeHozpadusma moke ga bbge nonesHa,
makap u HecneuuduuHa kamo ce HabalogaBa kapgu-
omezanusi u benogpobeH omok.

B cpaBHeHue c exokapguozpadusma, sgpeHo-
MagHUMHusim pe3oHaHc Ha cbpuemo (AMP) no3Bo-
ABa MHOkecmBo paBHUHU Ha ckaHupaHe ¢ OmAUYHa
npocmpaHcmBeHa pa3geAumeAHa cnocobHocm U
BvamoXkHOoCcmM 3a xapakmepu3upaHe Ha mbkaHume.
Moxke ga ugeHmuduuupa yBpegeHama muokapgHa
mbkaH U ga paszpaHuyu Bv3nareHuemo om ¢ubpo-
3ama. lMNoHedke 3aboasBaHemo chaga kbm 2pynama
Ha kapguomuonamuume, npoBe>kgaHemo Ha AMP e
kalouoBo 3a nocmaBsaHe Ha guazgHo3ama.

TunuyHu 3a eHgokapgum Ha Abodaep ca 3age-
beneHU cmeHu Ha AsBama u gsacHama kamepa npu
3anaseHa cucmonHa ¢yHkuus B cine SSFP (steady
state free precession). lMoAe3Hu ca nepdy3uoHHUME
mexHuUku ¢ pe2ageHo30H, koumo nokaszBam Hapywe-
Ha ¢yHkuus Ha kopoHapHama MukpouupkyAauusi.

MuokapgHusam menuHz e Bug mbkaHHa mexHuka,
no3BonsBaw, BudyanusupaHe u koauuecmBeHo onpege-
AqHe Ha dokanHa u gudysHa namonozus. T2 Bpememo
e cBop3aHo ¢ BogHomo covgovpkaHue Ha cbomBemHa-
ma mvokaH, kamo ygoakeHomo T2 e benez 3a muokap-
geH omok, npuduHeH om Bb3naneHue uAu penepodysus.
TexHukama ¢ kbcHO koHmpacmHo ycuABaHe Ha 2agoAu-
Huu (LGE) e kalouoBa 3a nocmaBsHe Ha guazHo3ama
eHgokapgum Ha Abodaep. B cybeHgokapgHume cnoeBe
Ha gBeme kamepu kbcHomo ycunBaHe cvomBemcmBa
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restrictive movement of the posterior mitral valve. As
a result, significant mitral regurgitation develops, and
at a later stage signs of restrictive cardiomyopathy
with severe diastolic dysfunction, enlarged left atri-
um, increased right atrial pressure and pulmonary
hypertension with normally preserved left ventricular
systolic function.

A characteristic finding for HES is the significant
valve regurgitation due to restrictive movement of the
plane tree. The mitral valve is most commonly affect-
ed (65%), followed by the tricuspid valve (42%). The
left ventricle is affected in 23%, the right ventricle — in
8% and the right atrium — in 4% [8, 18, 19].

OTHER IMAGING METHODS

Radiography may be useful, although nonspecific,
with cardiomegaly and pulmonary edema.

Compared to echocardiography, magnetic reso-
nance imaging (MRI) allows multiple scan planes with
excellent spatial resolution and tissue characteriza-
tion capability. It can identify damaged myocardial
tissue and distinguish inflammation from fibrosis. Be-
cause the disease belongs to the group of cardiomy-
opathies, MRl is key to diagnosis.

Typical of Loeffler's endocarditis are thickened
walls of the left and right ventricles with preserved
systolic function in cine SSFP (steady state free pre-
cession). Regadenoson perfusion techniques, which
show impaired coronary microcirculation function, are
useful.

Myocardial mapping is a type of tissue technique
that allows visualization and quantification of focal
and diffuse pathology. T2 time is related to the water
content of the respective tissue, and prolonged T2 is
a sign of myocardial edema caused by inflammation
or reperfusion. Late gadolinium contrast enhance-
ment (LGE) technique is key to diagnosing Loeffler's
endocarditis. In the subendocardial layers of both
chambers, the late gain corresponds to a reduced T2,
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Ha HamaneHo T2, koemo HacouBa kbm ¢ubposa. Enu-
kapgHume cnaoeBe uecmo He ca 3acezHamu, HO ca C
yBeauueHo T2 Bpeme (duz. 6) [16].

CovpgeuHama kamemepusauusi Cbwo uz2pae
pons B guazHo3ama Ha eHgokapguma Ha Abodaep.
Ta noka3Ba noBuweHuU HaAs2aHUsi Ha NbAHeHe, kamo
U cmeneHma Ha MumpaaHa u mpukychugaaHa pe-
2ypeumauuu. Om cBos cmpaHa AsBama BeHmpuky-
Aozpacdus gaBa uHbopmauus 3a coxpaHeHa dpakuus
Ha uamaackBaHe u obAaumepauus Ha AeBokamepHus
Bpox. XeMOguUHaMUUHO € HaAuue noBuweHue Ha Ae-
BokaMepHOMO mMeAeguacmoOAHO HaAsizaHe Yyecmo C
noBeue om 5 mmHg cnpsamo gecHokamepHomo, gun-
u-nAamo  ¢usuonozus c¢ pegyuupaH AeBokamepeH
kbmnaaubvHC nopagu uukampusauus Ha kamepama u
Npu 3HAUUMEAHa Yacm om CAyyaume uma MumpanHa
u mpukycnuganHa pezypaumauus.

YcnokHeHusma BkalouBam 3acmolHa cbpgeuHa
HegocmambuHocm, kamepHa anukanHa mpomb0o3a,
MO3bYeH UHCYAM, MuokapgHa ucxemusi, MumpaAaHa u
aopmHa pezypaumauus, kakmo u cmeHo3a Ha aopm-
Hama kaana.

INudepeHuuanHama guazHo3a BkalouBa gpyau
no-psgko cpewaHu copgeyHu 3aboasBaHus kamo:

1. CuHgpom Ha Churg-Strauss (Yopu-Llpayc)

2. TuzaHmokAaembueH Mmuokapgum

which points to fibrosis. The epicardial layers are of-
ten unaffected, but have an increased T2 time (Fig.
6) [16].

®uz. 6. AkcuaneH usaaeg om copgeveH AMP, nokasBauwy
gobpe geduHupaHa 3oHa Ha eHgokapgHa ¢pubpo3a ¢ Hucvk
UHMeH3Umem Ha cugHana, cbomBemcmBauw, Ha obpasy-
BaHemo Ha mpombu (cmpeaka). HabalogaBa ce u 3Hauuma
MumpaaHa peaypaumauus [16]

Fig. 6. Axial view from cardiac MRI showing a well-defined
area of endocardial fibrosis with low signal intensity
corresponding to thrombus formation (arrow). Significant
mitral regurgitation has also been observed [16]

Cardiac catheterization also plays a role in the
diagnosis of Loeffler's endocarditis. It shows elevated
filling pressures, as well as the degree of mitral and
tricuspid regurgitation. Left ventriculography provides
information on the preserved ejection fraction and
obliteration of the left ventricular apex. Hemodynami-
cally there is an increase in left ventricular telediastol-
ic pressure often by more than 5 mmHg compared to
right ventricular, the “square root” sign with reduced
left ventricular compliance due to ventricular scarring
and in a significant proportion of cases there is mitral
and tricuspid regurgitation.

Complications include congestive heart failure,
ventricular apical thrombosis, stroke, myocardial isch-
emia, mitral and aortic regurgitation, and aortic valve
stenosis.

Differential diagnosis includes other less common
heart diseases such as:

1. Churg-Strauss Syndrome (Churg-Strauss)

2. Giant cell myocarditis
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3. Peakuust Ha cBpbxuyBcmBumeaHocm, npegus-
BukaHa om megukameHmu
4. Tponuuecka eHgomuokapgHa ¢ubpo3sa [6].

N\EYEHUE

Om HaAauuHume go MomMeHma KAUHUYHU Nnpoyu-
BaHus ce npenopbuBa AeueHue Ha Bv3naaumeaHus
komnoHeHm Ha moBa 3abonsBaHe ¢ HecneuupuyHu
uMmyHocynpecopHu MegukameHmu kamo Bucoku gosu
kopmukocmepougu. Lleama e ga ce uHxubupa npo-
epecusima kom ¢ubposeH cmaguu Ha 6onecmma u
ga ce nogobpu cbpgeuHama ¢yHkuus. OcBeH moBa
cmapmupaHemo Ha paHHO AeuveHue ¢ kopmukocme-
pougu Bogu go noHwkaBaHe Ha eo3uHoduAHama UH-
duampauus u kamuoHume npomeuHu. lNMpenopvuBa ce
NPegHU30AOH C HayaAHa go3a om 0.5 go 1 mg/kg [20].

He Ha nocaegHo msacmo ocmaBa u cmaHgapmHomo
AEUYEHUe Ha CbpgeyHa HegocmambyHOCM C guypemus-
UU, UHXUBUMOPU Ha pPeHUH—aH2UOMeH3UH—aAgocmepo-
HoBama cucmema (PAAC uHxubumopu), 6ema-6aokepu
U MUHepaA-peuenmopHuU aHmazoHucmu. C usBecmeH
yCcnex € AeYeHUemo ¢ uumomokCcuyHu megukameHmu
(xugpokcuypes) u umyHocynpecaHmu (UuHmepdpepoH).

Bceku nauueHm ¢ guagHocmuuupaH XEC 6u caeg-
Bano ga npemuHe npe3 2eHemuueH ckpuHuHe 3a FIP1L1-
PDGFRA mymauusi, mbl kamo AeveHuemo ¢ uMamuHub
(Gleevec) muposuHkuHaseH uHxUGUMop, uma baazonpu-
ameH epekm Bopxy pezpecusima Ha npoAudpepauusma
Ha eo3uHoduAume npu Hocumeaume M. [dpye npenapam
e aHmu-uHmepAeBkuH-5 aHmumsaaomo — mepolizumab,
koemo uHxubupa npoAudepauusma, gudepeHuuauusma
Ha eo3uHoduAume U HamansiBa Heobxogumocmma om
Bucoku go3u kopmukocmepougu [21].

Hsma uHgukauuu 3a npoduaakmuuHa aHmukoa-
2ynauus npu eHgokapgum Ha Avodaep.

AHmukoazynauusi ce usnoa3Ba npu Haauyue Ha
mpomb6o3a, kamo Hskou npoyuBaHus nokaszBam Ha-
MansBaHe B pasmepume Ha anukaaHama mpombo3sa.
BapdapuH uau Hucko-monekyaspHU xenapuHu buxa
MO2AU ga ca cpegcmBo Ha u3bop npu nauueHmu c
MexaHU4HU kaanHu npomesu [22, 23].

OnEPATNBHO AEYEHUE

B Hakou om cayyaume ¢ mexkko kaanHo 3acszaHe
ce npenopbuBa kananHo npome3aupaHe no BoamoXkHocm
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3. Hypersensitivity reaction caused by medication
4. Tropical Endomiocardial Fibrosis [6].

TREATMENT

From the available clinical trials, treatment of
the inflammatory component of this disease with
non-specific immunosuppressive drugs such as high
doses of corticosteroids is recommended. The goal
is to inhibit the progression to the fibrotic stage of
the disease and to improve heart function. In addition,
initiating early treatment with corticosteroids leads
to a decrease in eosinophilic infiltration and cationic
proteins. Prednisolone with a starting dose of 0.5 to 1
mg/kg is recommended [20].

Last but not least is the standard treatment of
heart failure with diuretics, renin-angiotensin-al-
dosterone system inhibitors (RAAS inhibitors),
beta-blockers and mineral receptor antagonists.
Treatment with cytotoxic drugs (hydroxyurea) and
immunosuppressive drugs (interferon) has been a
success.

Any patient diagnosed with HES should under-
go genetic screening for the FIP1L1-PDGFRA mu-
tation, as treatment with imatinib (Gleevec) tyrosine
kinase inhibitor has a beneficial effect on the re-
gression of eosinophil proliferation in its carriers.
Another drug is the anti-interleukin-5 antibody me-
polizumab, which inhibits the proliferation, differen-
tiation of eosinophils and reduces the need for high
doses of corticosteroids [21]. There are no indica-
tions for prophylactic anticoagulation in Loeffler's
endocarditis.

Anticoagulation is used in the presence of
thrombosis, and some studies have shown a reduc-
tion in the size of apical thrombosis. Warfarin or
low-molecular-weight heparins could be the drug
of choice in patients with mechanical prosthetic
valves [22, 23].

SURGICAL TREATMENT

In some cases of severe valvular involvement,
valvular prosthetics are recommended if possible



€ Buonoz2uYHU Npome3u, Mbl kamo Npu MexaHu4HUMe
kaanu ce HabalogaBa Bucok npoueHm Ha mpombo3u.
B HanpegHaaume cmaguu ¢ nanuamuBeH edekm bu
MO2A0 ga ce u3Bbpwu eHgokapgekmomusma.

MpPorHosa

Mo omHoweHUe Ha npozHO3ama hauueHmume
ca pasgenam B 2 2pynu cnopeg omeoBopa cu kom
AEUEHUE CbC CMepougu Ha cmepoug-pecnoHgepu u
HOH-pecnoHgepu. Cmepoug-pecnoHgepume umam
cpaBHuUmenHo gobpa npozHo3sa. lMNpu kbcHama dasa
Ha 3aboasBaHemo cmvpmHocmma B8 pamkume Ha
gBe 2oguHu e 35-50% [24].

3 AKAIOYEHUE

Xunepeo3uHOPUAHUSIM CUHGPOM € NOAUOP2aHHO
3aboAsBaHe, yuamo kapguoao2uuHa u3sBa e eHgo-
kapgumbm Ha Abobaep, npegcmaBasBaw, noBeue
om nonoBuHama cAyyau Ha 6Goaecmma (60-75%).
CobpgeuHomo 3acszaHe ce u3passBa BbB ¢ubposHo
3agebensBaHe Ha anukaAnHume u cybkaanHUme 30HU
om eHgokapga u mexka guacmoaHa gucdyHkuus
om pecmpukmuBeH mun. Te3u npomeHu mMo2am ga
goBegam go pa3Bumue Ha BanByaonamus (Hal-uyec-
MO MumpanHa pezypaumauus) u/uau pecmpukmuB-
Ha kapguomuonamus, 6e3 pa3no3HaBaema npuyuHa.
PaHHama guazHo3a e om pewaBawo 3HayeHue 3a
3anouBaHe Ha HaBpeMeHHO AeueHue C UueA u3bazBa-
He pa3Bumuemo Ha Heobpamumume ycAOKHEHUS.
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with biological prostheses, as mechanical valves
have a high rate of thrombosis. In the advanced
stages with palliative effect, endocardectomy could
be performed.

PRoGNoOSIS

In terms of prognosis, patients were divided into
2 groups according to their response to steroid re-
sponders and non-steroid responders. Steroid re-
sponders have a relatively good prognosis. In the late
phase of the disease, the mortality within two years
is 35-50% [24].

CONCLUSION

Hypereosinophilic syndrome is a polyorganic dis-
ease, the cardiac manifestation of which is of Loef-
fler’s endocarditis, representing more than half of the
cases (60-75%). Cardiac involvement is expressed in
fibrous thickening of the apical and subvalvular areas
of the endocardium and severe diastolic dysfunction
of the restrictive type. These changes can lead to
the development of valvulopathy (most commonly mi-
tral regurgitation) and /or restrictive cardiomyopathy
for no apparent reason. Early diagnosis is crucial to
initiate timely treatment to avoid the development of
irreversible complications.
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ACMUPUHOBA OECEHCUBUAN3ALINA N KAUHUYHOTO U 3HAYEHUE
3A NAUMEHTUTE C NCXEMWYHA BOAECT HA CbPLIETO

. HukonoB', 4. CumoBa" 22, I1. MMaBroB', NB. BacuneB', T. BekoB>*

'MBAA Cuvpue u mo3vk — NreBeH, 2bvoazapcku kapguorozudeH uHcmumym
SMeguuuHcku yHuBepcumem — reBeH

Peslome. AuemuncanuuunoBama kuceauHa (ASA) ce npenopbuBa 3a nauueHmu ¢ kopoHapHa apmepu-
aAHa borecm u e BakHa yacm om gBoUHama aHMumMpoOMBouumMHa mepanusi CAeg UMNAaHMupaHe Ha
kopoHapeH cmeHm. TpsbBa ga ce ombenexku, ye okono 2% om nauueHmume He noAyuyaBam mepanus
¢ ASA nopagu cBpbxuyBcmBumenHocm (kosmo ce nposBsBa kamo ypmukapusi, aH2uoegem, acmma UAU
aHadpurakmuuHa peakuus). B makuBa cayuau moxke ga ce onuma geceHcubuAausauus kom ASA, 3a ga ce
npegomBpamu peakuus Ha cBpoxuyBcmBumeaHocm. igesma e uMyHHama cucmema ga bvge ,3abayge-
Ha“ upe3 npunazaHe Ha Manku go3u ASA 3a gbAbe nepuog om Bpeme, kamo N0 MO3u HayYuH ce npego-
mBpamu anepauyHa peakuus. Mima mHo20 npomokoAu 3a geceHcubuAusauus Bv3 ocHoBa Ha Bpememo,
Heobxogumo 3a usnbAHeHuUe, koemo Bapupa om Hakoako yaca go HakoAko gHU, U npouegypama e ¢ Bucok
npoueHm Ha ycnex. MpegcmaBsave KAUHUYEH cAyyal Ha 55-2oguwieH MbXk ¢ HecmabuAHa cmeHokapgus
u usBecmHa anepaus kbm ASA, koumo ycns ga noayyu gBoUHa aHmuagpezaHmHa mepanusi CAeg UMNAAH-
mupaHe Ha cmeHm, baazogapeHue Ha geceHcubuausauusma, kosmo npoBegoxme.

KalouoBu gymu: auemuncanuuunoBa kuceauHa, geceHcubuausauus, asepaus, Aspirin exacerbated
respiratory disease
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ASPIRIN DESENSITIZATION AND IT’S CLINICAL ACKNOWLEDGEMENT IN PATENTS
WITH CORONARY ARTERY DISEASE

D. Nikolov', I. Simova" 22, P. Pavlov', Iv. Vasilev', T. Vekov??

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

Abstract. Acetylsalicylic acid (ASA) is recommended in patients with coronary artery disease, and is an
important part of the dual antiplatelet therapy after coronary stent implantation. Notably, around 2% of
patients do not receive ASA therapy due to hypersensitivity (which is manifested as urticaria, angioedema,
asthma or anaphylactic reaction). In such cases, ASA desensitization can be attempted to counter the
hypersensitivity. The idea is to “deceive” the immune system by administering small doses of ASA over
a long period of time, thus preventing an allergic reaction. There are many desensitization protocols
based on the time they require to be completed, which ranges from hours do days, and the procedure is
with a high successful rate. We present a clinical case of a 55-years old male with unstable angina and
known ASA allergy who was able to receive dual antiplatelet therapy after stent implantation thanks to the
desensitization procedure we performed.

Key words: acetylsalicylic acid, desensitization, allergy, Aspirin exacerbated respiratory disease

BbBEOEHUE INTRODUCTION

HeceHcubuauzauusma (UAU UHgykuusma Ha mo- Desensitization (or induction of tolerance) to-
AepaHmHocm) kbm onpegeneHo AekapcmBo e memog,  wards a specific medication is a method, which is
koumo ce u3non3Ba 3a besonacHo npuaokeHue Ha Me-  used to safely administer a drug, which the patient is
gukameHm, kem koumo nauueHmvm e anepauueH. ToBa  allergic to. This is accomplished by giving the patient
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ce nocmuea, kamo Ha nauueHma ce gaBam manku go3u
om AekapcmBomo 3a gbAb2 NEpUog, U N0 MO3U HauuH
ce u3bazBa bbp3aomo akmuBupaHe Ha Macmouumume
u eosuHoduaume, u cregoBamenHo He Bob3HukBa anep-
2uuHa peakuus. Caeg kamo ce nocmuzHe geceHcubu-
AU3aUUs, nauueHmMom mpsbBa ga npogbaku ga npuema
pegoBHo AekapcmBomo, 3a ga npogb/iku epekmom [1].

YUpes uHxubupaHe Ha eHsuma uukaookcuzeHasa c
ASA, mMemaboAuaMbm Ha apaxugoHoBama kuceauHa
ce uamecmBa koM HelHus gpy2 nbm — upe3 eH3uma
5-AunokcuzeHasa. ToBa Bogu go noBuweHo npou3Bog-
cmBo Ha monekyau om cemeucmBomo Ha AeBkompue-
Hume, koumo B no-Bucoku koHueHmpauuu npuyuHsBam
6poHxokoHcmpukuus, Baszoguaamauus, noBUweH Cb-
goB nepmeabuaumem, MykosHa xunepcekpeuus, akmu-
BupaHe Ha Heympoduau u eo3uHoduau (duz. 1). Tesu
edekmu npuuuHaBam pecnupamopHo 3aboasaBaHe, 060-
cmpeHo om AcnupuH (Aspirin exacerbated respiratory
disease, uau AERD, no-paHo u3BecmHo kamo mpuaga
Ha Samter, acnupuHoBa mpuaga, uyBcmBumenHa Ha
Acnupud acmma). AERD BkalouBa acmma, HasaAHuU
noAunu u anepausi kem AcnupuH (uau gpyeu HCIBC),
pa3BuBa ce BHezanHo B 3pana Bbapacm, obukHoBeHO
Ha mekgy 20 u 50 20guHu, U HACMOAWOMO AeyeHue
€ Xupyp2uuHO omcmpaHsBaHe Ha HasaAHUMe noAunu,
nocaegBaHo om geceHcubuausauus kem ASA. [pyeau
yecmu cumnmomMu Ha uyBemGBumenHocm kom ASA 3a-
cazam kokama (Hanp. 0bpuBu, 3avepBaBaHe, ypmuka-
pus) U ca Yecmu npu xopa, cmpagawu Om XpPOHUYHa
ypmukapusi (npu makuBa nauueHmu He € nogxogauw.o
ga ce npoBexkga geceHcubuauzauus) [2, 3].

Bcuuku npomokoAu 3a geceHcubuausauus kom
ASA obukHoBeHo BkalouBam nocmeneHHo yBeauua-
BaHe Ha ekcno3uuusma Ha nauueHma kom ASA ¢ uen
cmekuaBaHe uau npemaxBaHe Ha umyHOMeguupaHa
peakuus. MHo2o om npomokoAume obave usuckBam
HAkoAkO gHU 3a u3nbAHeHue, koemo 2u npaBu He-
npakmuuHu, ocobeHo B cAayuaume Ha ocmbp kopoHa-
peH cuHgpom. MNpoBegeHu ca peguua npoyuBaHus no
mo3u Bvnpoc u usaaexkga, ue bbpaume npomokoAu
He ca no-Aowu om npomokoAume ¢ 6aBHo yBeAuua-
BaHe Ha go3ama Ha ASA [4].

Ha ¢ue. 2 ca nokasaHu Hakonko om Hal-nonyAsip-
Hume npomokoau. TpsbBa ga ce ombenexu, ye ako
e Bv3amokHo, bema-brokepume mpsbBa ga Bbgam
cnpeHu 24 vaca no-paHo, mbl kamo noBuwaBam
yyBcmBumenHocmma koM Hskou anepzeHu, a Cobwo
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small doses of the drug over a long period of time,
hence avoiding a rapid activation of the mast cells
and eosinophils, and therefore — no allergic reaction
occurs. Once desensitization is achieved, the patient
must continue to take the drug frequently for the ef-
fect to last [1].

By inhibiting the cyclooxygenase enzyme with
ASA, the metabolism of the arachidonic acid shifts
towards it'’s other pathway — trough the 5-lypoxygen-
ase. This results in increased production of molecules
from the leukotriene family, which in higher concen-
trations cause bronchoconstriction, vasodilatation,
increased vascular permeability, mucus hypersecre-
tion, activation of neutrophils and eosinophils (Fig. 1).
These effects cause the respiratory symptoms, or the
so-called Aspirin Exacerbated Respiratory Disease
(or AERD, formerly known as Samter’s triad, aspirin
triad, aspirin-sensitive asthma). AERD features asth-
ma, nasal polyps, and sensitivity to aspirin (or other
NSAIDs), develops quite suddenly in adulthood, usu-
ally between the ages of 20 and 50 and the current
treatment is surgical removal of the nasal polyps fol-
lowed by ASA desensitization. Other frequent symp-
toms of ASA sensitivity affect the skin (i.e. rashes,
flushing, hives), and are common in people who suffer
from chronic urticaria — such patients are not suitable
for desensitization [2, 3].

All protocols for ASA desensitization generally in-
volve gradual increases in patient exposure to ASA
with the goal of mitigating or abolishing immune-me-
diated reaction. However, many of the protocols re-
quire several days to be completed, making them
unpractical, especially in the case of acute coronary
syndromes. Many trails have been conducted on that
matter, and it appears that the rapid protocols are
non-inferior when compared to the protocols with
slow ASA dose increase [4].

On Fig. 2 are shown some of the most popular
protocols. It should be noted, that if possible, be-
ta-blocker should be discontinued 24 hours in ad-
vance, because they increase the sensitivity to some
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maka HamansBam epekma Ha agpeHanuHa, koumo e
eguH om megukameHmume Ha u3bop 3a oBragsBaHe
Ha mexXka peakuus Ha cBpbxuyBecmBumenHocm [5].

allergens and also reduce the sensitivity to adrena-
line, which is used in the event of severe hypersensi-
tivity reaction [5].
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IIpoTokoa Ha Scripps clinic

IIpotoxoa na Silberman

(6Bp3 mpoToKOT)

3 neHa 1

85-135 min l

554 1

2535w l

Hauanra moza: 30mg

Jozara ce yIBOABa Ha BCEKH 3
uaca. Ha BcekH qac ce cieqn
(hopcHpan excrHpaTopeH 06eM
3a 1 cexynza (DEOI1) u obmoro
CBHCTOSHHE.

OOH4aiiHO OTHEeMA 3 [leHa.
AlleprHUHHTE peaKIHH ce
TpeTHpaT C aHTHXHCTAMHHOBH
HpelaparH, apeHaIHH HIH
OpOHXOIHIATATOPH.
*HelIPaKTHYCH [IPH [TAIHEHTH C
OCTBP KOPOHAPEH CHHAPOM HIH
CKOPO HMILTAaHTHPAH CT€HT

IIpotokon Ha Wong:

Havamza 103a gHa ASA: 0.1mg
IIpHnoskenHe Ha aHTHXHCTAMHHOB
Hpernapar OpeJH H [0 BpeMe Ha
Hporeypara

VBennuaBaHero B o3aTa Ha ASA e
HH/THBH/ly QlTH3HPAHO, clleIBaikH
mociaegoBatrensocrra 0.1, 0.3, 1, 3,
10, 20, 40, 81, 162, 325mg ¢
TapreTHa go3a 81-325mg.

Bpemeto Mexxay gozute e 10-30 min.
O6nuaiieo oTHeMa 85-135 min 3a
3aBBpIIBAHe.

TIporokon ua Rossini
Hauamna no3a Ha ASA: lmg
Jozata ce yBemHIaBa Ha
eeekd 30-120 min mo
IOCTHTaHe Ha TapreTHa J03a
ot 100mg. JKm2HeHn
ToKa3aTelIH ¢e caeadr Ha 30
min. Q6nuaiiHo oTHeMa 5.5 u.
3a 3aBBPIIBAHE

*He ce HATATA [IPeMe/THKAITHS
C AHTHXHCTAMHH HITH
KOPTHKOCTEPOH]T

IIpotoxon Ha Silberman
Hauanna moza Ha ASA: lmg
Iozata ce yaBosABa HA
BeekH 30 min 1o JoCTHraHe
Ha TapreTHa 1o03a o1 100mg.
Ha Bcexu 30 min ce ciendr
SKH3HEHHTE TIOKA3aTeld i
BBPXOBaTa eKCIHPATOPHA
CKOPOCT.

*He ce Hamara

TIpeMe THKAITHS C
AHTHXHCTAMHH HIH
KOPTHKOCTEPOHT

®uz. 2. NMpomokoau 3a geceHcubuauzauus kom ASA

Aspirin Desensitization Protocols

Scripps Clinic Protocol

The Wong and Rossini Protocol
(Rapid Protocol)

The Silberman Protocol

3 days 1

85 - 135 min l

5.5 hrs 1

2.5-3.5hrs l

Initial ASA Dose: 30mg.
Double the dose Q3H with
FEV1 & clinical assessment
QIH, for target dose of
650mg.

Typically performed over 3
days with reactions treated
with anti-histamine, racemic
epinephrine, and
bronchodilators

*not practical in patients with
acute CAD or recent stent
placement.

Wong Protocol:

Initial ASA Dose: 0.1mg.

Pretreat with antihistamine &
continue during challenge.
Increase in aspirin dose was
individualized, however followed
the general sequence of 0.1, 0.3, 1,
3, 10, 20, 40, 81, 162, 325mg with
target dose of 81-325mg. Dosing
interval was 10-30min.

Typically performed over 85 to
135min.

Rossini Protocol:

Initial ASA Dose: 1.0mg.
Increase dose every 30-120
min for target dose of
100mg with vitals Q30min.
Typically performed over
5.5hrs.

*no pretreatment with
antihistamine nor
corticosteroid.

Initial ASA dose: 1mg.
Double the dose Q30
min for target dose of 75-
100mg with vitals &
PEFR Q30min.

*No pretreatment with
antihistamine.
*hypersensitivity was
monitored until 3hrs after
procedure.
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Fig. 2. ASA desensitization protocols




KAVHWYEH CAYYAI

MNMpegcmaBame cayual Ha 55-2o0guwieH MoXk ¢ Hec-
mabuAHa cmeHokapgusi, cbpgeyHa HegocmambyHoCcm
¢ mekguHHa ¢pakuus Ha usmaackBare (HFmrEF), ap-
mepuaAHa XunepmoHus, gucAaunugemus u usBecmxa
anepaus koM ASA, uspassBauwa ce B kokeH 0bpuB. B
cbwus geH bewe u3BopweHa kopoHapozpadus, om
kosmo ce ycmaHoBu kpumuuHa cmeHo3a B8 npokcu-
ManeH ceameHm Ha LAD. MimnaaHmupaH bewe eguH
mMegukameHm-u3nbuBaw, cmeHm. Caeg npouegypama
Ha nauueHma 6e gageHa HamoBapBawa gosa kaonu-
gozgpen u no Bpeme Ha HenpekbcHama uHdy3us Ha
HedppakuuoHUpaH XxenapuH ce 3anoyHam npomokoAbm
3a geceHcubuauzauus kom ASA (B8 cayuaume Ha Bu-
cok mpombomuueH puck, BMmecmo UHY3us C XenapuH,
kamo moke ga ce usnon3Ba uHmpaBeHo3eH aHMu-
asgpezaHm om gpynama Ha GP lib/llla uHxubumopu-
me). Manoa3Baxme 6bp3 npomokoa 3a 5,5 uaca, npe3
koemo Bpeme cnegaxme nyaca, kppbBHOMO Hans2aHe
u obuwiomo cbcmosiHue Ha hauueHma. PasmBopuxme
gBe mabaemku om no 100 mg ASA 8 200 ml monaa
Boga, maka ue ga ce noayuu cbomHouwleHue Boga kom
ASA - 1:1. Baexme 1 ml om paamBopa ¢ manka cnpuH-
uoBka u 20 gagoxme Ha nauueHma per 0s. CbarnacHo
npomokona creg 30 muHymu B3exme gosa om 5 ml
om paamBopa u omHoBo s gagoxme Ha nauueHma u
maka go 330-ama MuHyma, kozamo gagoxme Ha na-
uueHma ga usnue nocaegHama gosa om 100 ml, co-
gopkawa 100 mg ASA. BaxkHo e ga ce 3Hae, ue ako
ce u3noA3Bam cmomawHo-ycmouyuBu mabaemku, me
ce paamBapsm no-mpygHo BvB8 Boga, u usuckBam no-
npogbakumenHo pasbbpkBaHe. Mpomokorbm 6Gewe
3aBbpuwieH ycnewHo, 6e3 HebAaazonpusimHu cbbumus
(due. 3) [6]. MauueHmom Bewe uanucaH Ha gBolHa
aHmuazgpezaHmHa mepanus (DAPT) 3a 12 meceua,
cbcmosiwa ce om ASA 100 mg/gHeBHo u knonugozpen
75 mg/gHeBHo. Mo Bpeme Ha npocAegsBaHemo nauu-
eHmvm bewe 6e3 onaakBaHus, a Ha 12-us meceu, ASA
ce npekpamu u nauueHMbm NPogbAKU egUHUYHA aH-
muagpe2aHmHa mepanusi (SAPT) ¢ kaonugozpen 75
mg/gHeBHo.

D. Nikolov et al.
Aspirin desensitization... CARDIOLOGY&

Volume 5, Number 3 + 2022 CARDIAC SURGERY

CLINICAL CASE

We present a case of a 55-years old man with
unstable angina, heart failure with midrange ejec-
tion fraction (HFmrEF), arterial hypertension, dys-
lipidemia and a known ASA allergy, manifested in
skin rash. Coronary angiography was performed in
the same day and revealed a significant stenosis
of the proximal LAD segment. PCl was undertaken
with implantation of one drug-eluting stent. After
the procedure, the patient was given a loading
dose of clopidogrel, and while on continuous infu-
sion of non-fractionated heparin, the ASA desen-
sitization protocol was initiated (in cases with a
high thrombotic risk, instead of infusion with hep-
arin, GPIIb/llla such as Tirofiban can be used).
We used the rapid 5.5 hours’ protocol, while mon-
itoring heart rate, blood pressure and the general
condition of the patient. We dissolved two 100mg
tablet of ASA in 200 ml of warm water, so that we
ended up with 1:1 ratio of water/ASA. We took 1ml
of the solution with a small syringe, and gave it to
the patient to drink. As per protocol, after 30 min,
we took a dose of 5ml from the solution and gave
it to the patient and so on, up until the 330th min-
ute, where we gave the patient to drink the final
dose of 100 ml, containing 100 mg ASA. It is im-
portant to know, that if gastro-resistant tablets are
used, they might not dissolve properly, and will re-
quire longer stirring. The protocol was completed
successfully, with no adverse events (Fig. 3) [6].
Patient was discharged on dual antiplatelet ther-
apy (DAPT) for 12 months, consisting of ASA 100
mg/daily and clopidogrel 75 mg/daily. During the
follow-up patient did not report any complaints,
and on the 12th month ASA was discontinued and
was left on single antiplatelet therapy (SAPT) with
clopidogrel 75 mg/daily.
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20 mg
H 330'min

A. HukonoB u gp.
KAPANOAOT A & AcnupuHOBa geceHCUBUAU3AUUS...
KAPAMOXMPYPTAA Tom 5, Bpod 3 « 2022
3
[
&
4 10 mg
- 5mg
£ 1 mg
§ H 60 min
F 30 min

H"go—r:mi 210/min

minutes

®ua. 3. MNMpomokoa 3a 6bp3a geceHcubuauzauus kom ASA (AganmupaHo om Aspirin Desensitization:
Implications for Acetylsalicylic Acid-Sensitive Pregnant Women [6])

Fig. 3. Rapid ASA desensitization protocol (Adapted from Aspirin Desensitization:
Implications for Acetylsalicylic Acid-Sensitive Pregnant Women [6])

OBCb)XXOAHE

CBpobxuyBcmBumenHocmma kbm ASA moke ga
e 3anAaxa 3a >kuBoma Ha nauueHmume u He 6uBa
ga ce nogueHsBa. Bonpeku moBa HenoHocumocmma
kbm ASA moXke ga ce npeogonee upe3 npouegypu 3a
geceHcubuAausauus u "cmuamama’, ue uyBcmBumen-
HUMe nauueHmu He Moz2am ga npuemam ASA, Beue
He e BsapHa. 3a nepuog om 5 2oguHu Rossini et al. [1]
ca u3Bbpwuau geceHcubuausauus kem ASA npu 330
nauueHmu c¢ ycneBaemocm om 95,4%, koemo om
cBos cmpaHa omBaps Bpama kbm noBeue mepaneB-
muuHU Bb3amoXkHOCMU 3a me3u xopa.

N3soau

ASA e BakeH enemMeHM 3a AeUEHUE Ha UCXEMUY-
Hama boarecm Ha copuemo 8 PCl epama u npomo-
koaume 3a geceHcubuauzauus Hu nosBoasBam ga
He AuwaBame anepzuyHUmMe nauueHmu om Hes. lMpu
naaHoBu PCIl npouegypu moXe npegBapumenHo ga
ce u3Bbpwu No-gbAb2 NPOMOKOA, HO Npu ChewHu
npouegypu mps6Ba ga ce usnoa3Ba 6vbp3 npomokoa
3a geceH3umuauus, koemo moxke ga cmaHe gopu u
cneg u3BopwBaHe Ha uHMepBeHuusma.

>> 22

Discussion

In general, ASA sensitivity can pose a threat to
the patients’life and should not be underestimated.
However, intolerance to ASA can be overcome by
desensitization procedures and the ,stigma“, that
sensitive patients cannot take ASA is no longer
true. For a period of 5 years Rossini et. al. [1] per-
formed ASA desensitization on 330 patients with
success rate of 95.4% (315 patients) which in turn
opens a new door for other therapeutic options for
those people.

CONCLUSIONS

ASA is an important element for treating ischemic
heart disease in the PCI era and desensitization pro-
tocols allow us not to deprive hypersensitive patients
from it. For elective PCI procedures a longer protocol
can be used in advance, while in urgent procedures
a rapid protocol can be used after the intervention is
performed.
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TPOMB WA MUKCOM - TOBA E BbMPOCBT. KAUHUYEH CAYYAIN HA NALVEHTKA
C MYATUTYMOPHU ®OPMALAN B NPEACHLPOAUNATA

X. aHoBcka, A. MupyeBa, H. [JouyeBa, . IpageB, B. KopHoBcku
MBAA ,,Cvpue u mo3vk” — bypeac

Peslome. YBog: EgHU om Hal-yecmo cpewaHume mymMopu Ha Cbpuemo ca Mukcomume u mpombume,
koumo noHskoza mpygHO Mo2am ga 6bgam paszpaHuyveHu. OCHOBHUSAM guagHOCMUYEH MEMOY € exo-
kapguozpadusma, kamo B gonvAHeHUe Mo2am ga ce u3noAn3Bam komnlombpHa momozpadusi Ha copue
U CbpgeyeH sigpeHoMazHUMeH pe3oHaHc. MpegcmaBsave kauHuueH cayvau Ha nauueHmka € Haauvue
Ha mymopHuU dopmauuu B npegcopgusma. KauHu4veH cayvai: 69-2oguwHa nauueHmka, nocmovnBawa
¢ nposBu Ha CcbpgeyHa HegocmambyHOCM Ha GoHa HA NEepMaHEeHMHO NPegcbpgHO MbXKgeHe, Ha Cyb-
onmumaAHa aHmukoazyaaHmHa mepanus. TpaHcmopakaaHama exokapguozpadus obekmuBusupa my-
MOpHU dopmauuu B gBeme npegcobpgus, NbpBoHayaaHo cycnekmHu 3a mpombu. Mpu npoBegeHama KT
Ha covpue ce ycmaHoBuxa pasauvus B xapakmepucmukume Ha gBeme dopmauuu. TymopHama maca 8
ABomo npegcbpgue (Al) 6e ¢ xemepozeHeH Bug, ¢ pesku ouepmaHus, 3axBaHama 3a AamepaAHama
noBvpxHocm Ha All. B gacHomo npegcbpgue (M) ce Busyaausupa XunogeHCHa Ae3usi ¢ AobyAupaHa u
HenpaBuaHa ¢opma, ¢ nocmkoHmpacmHa nabmHocm, xapakmepHa 3a kpvB. EgHo om Hau- kamezopuu-
Hume gokasamencmBa 3a Hanuvue Ha mukcom B ANl e ycmaHoBeHama aHzuozpadcku gonvbAHUMEAHA
Mpexka om cbgoBe B8 cowama 30Ha, BeposmHa Backyaapusauus Ha mymopHa ¢opmauus. NMpoBegeHa be
onepamuBHa ekcmupnauus Ha mymopHume macu, ¢ makpockoncka xapakmepucmuka Ha mukcom B All
u mpom6 B L. Bonpeku kamezopuyHume gaHHU 3a guazHo3ama om obpasHume uscaegBaHus u Ma-
kpockonckume npenapamu, xucmoAo2uyHusm pesyamam e HekamezopuueH — Ae3us om [l — cmeceH
mpomb, u Ae3us om Al — mpomb B cbcegemBo ¢ uukampuuuanHa mokaH. 3akaloueHue: JudpepeHuuan-
Hama guazHo3a Ha CbpgeyHume myMopHU dopmMauuu He e AecHa 3agada. B onpegeneHu cayyau e He-
0bxogumo caegBaHe Ha an2opumbM om 0bpasHu uscAegBaHus ¢ 02Aeg nognoMazaHe nocmaBsaHemo Ha
npaBuaHama guazHo3a u npoBerkgaHemo Ha CbomBemHOMO AeYEHUE.

KalouoBu gymu: mymopu Ha cepuemo/mukcom, mpombu, gupepeHuuanHa guazHosa/obpasHu Memogu

THROMBUS OT MIXMA - THIS IS THE QUESTION. A CASE REPORT OF A WOMAN
WITH MULTI TUMORS IN THE HEART ATRIA

H. Tsanovska, L. Mircheva, N. Docheva, D. Gradev, V. Kornovski
MHAT “Heart and Brain” — Burgas

Abstract: Introduction: One of the most common tumors of the heart are myxomas and thrombi, which
are sometimes difficult to distinguish. The main diagnostic method is echocardiography, and in addition,
computed tomography of the heart and cardiac magnetic resonance can be used. We present a clinical
case of a female patient with multi tumors in the heart atria. Case report: A 69-year-old female patient
presenting with manifestations of heart failure on the background of permanent atrial fibrillation with
anticoagulant therapy. Transthoracic echocardiography objectified tumor formations in both atria, initially
suspicious for thrombi. During the CT scan of the heart, differences were found in the characteristics of
the two formations. The tumor mass in the left atrium (LA) had a heterogeneous appearance, with sharp
outlines, attached to the lateral surface of the LA. A hypodense lesion with a lobulated and irregular
shape, with a post-contrast density characteristic of blood, was visualized in the right atrium (RA). One of
the most definitive evidences for the presence of a myxoma in the LA is the angiographically established
additional network of vessels in the same area, probably vascularization of a tumor formation. Surgical
extirpation of the tumor masses was performed, with macroscopic characteristics of a myxoma in the LA
and a thrombus in the RA. Despite the definite information about the diagnosis from the imaging studies
and macroscopic preparations, the histological result is different: a lesion from RA — mixed thrombus and
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a lesion from LA — thrombus adjacent to cicatricial tissue. Conclusion: Differential diagnosis of cardiac
tumor formations is not an easy task. In certain cases, it is necessary to follow an algorithm of imaging
studies in order to support the establishment of the correct diagnosis and the implementation of the

appropriate treatment.

Key words: heart tumors/myxoma, thrombi, differential diagnosis, imaging methods

BbBEOEHUE

CovpgeuHume mymopu ce cpewam psgko, HO
noHskoz2a mozam ga goBegam go >kuBomo3zacmpa-
waBawu ycrokHeHus, kamo emboAus UAU ocmpa
cbpgeyHa crabocm. Mukcomume ca Hal-yecmume
gobpokauecmBeHu mymopu Ha copuemo [1]. 90%
om max ce omkpuBam B npegcbpgusama, a 75-80%
ce cpewam B asBomo npegcbpgue [2]. Opyau uec-
mo cpeuwiaHu mymMopu ca mpombume, koumo uyecmo
uMumupam mukcomu, UAu obpamHomo [3].

OcHoBHusm guzaHocmuueH mMemog e exokap-
guozgpadusima, koamo B8 noBeuemo cayuau moxke ga
e gocmambuHa 3a nocmaBsHemo Ha kamezopuuHa
guazgHo3a. B cayuau, koeamo gudepeHuupaHemo Ha
dopmauusima e mpygHo, Mmo2am ga ce u3noA3Bam u
gpyau HeuHBa3uBHuU obpasHu memogu, kamo kom-
nlombpHama momozpadus Ha Cbpue U CbpgeyeH
fgpPEHO-Ma2HUMeH pe3oHaHc. Te Mo2am ga gemoH-
cmpupam no-gobpa oueHka Ha mbkaHume u pasno-
AOKeHuemo um cnpsamo okoAHume cmpykmypu [2].
MNpegcmaBame kauHuueH cayyal Ha nauueHmka c
myMOpHU Macu B gBeme npegcbpgus U 3ampygHeHuUs
B gudepeHuupaHemo Ha dopmauuume.

KAVHWYEH CAYYAI

MauueHmka Ha 69 2oguHu, nocmbnBawa B8 Kau-
Hukama ¢ onaakBaHus om 3agyx Ha ¢oHa Ha nep-
MaHEeHMHO npegcbpgHO MbKgeHe u mepanusi C aH-
mukoagyanaHm B pegyuupaHu cnpsamo bbbpeuHama
¢yHkuusa gosu. C npugpykaBawu 3aboasBaHus: 3a-
xapeH guabem mun 2 Ha nepopaAHa mepanus, XObb
U YepHogpobHa cmeamo3sa.

Om cmamyca npaBu BneuamaeHue MBI 31.1, ¢
ek wueH BeHo3eH 3acmou u HabeAasizaHu npemubu-
anHU omouu. HabalogaBa ce apummuuHa copgevHa
geuHocm cbc CY okono 90 yg./min, AH 130/80 mmHg.

INTRODUCTION

Heart tumors are rare, but they can cause differ-
ent complications with high mortality and morbidity,
such as embolism and acute heart failure [1]. Mixo-
mas are the most common cardiac tumors, usually
found in the left atrium, around 75-80% [2]. Another
very often tumors are thrombi, which often can im-
itate mixomas and vice versa. Differential diagnosis
between this two common heart tumors sometimes
could be difficult. Main diagnostic method is echo-
cardiography. Which in most cases is enough for
prompt diagnosis? Echocardiographic character-
istics of mixoma are location- mostly they are at-
tached by a narrow stalk to the fossa ovalis on the
interatrial septum; shape- oval with sharp margins.
Whereas thrombi are located typically in the LAA
and sometimes only the location can be used as
strong evidence for thrombosis [1]. In other cases,
when differential diagosis is difficult, computer to-
mography (CT), or the golden standard- magnetic
resonance (MR) could give us information about
size, shape, location, connections with surrounding
structures [3]. We present a case report of a woman
with multi tumors in the heart atria.

CASE REPORT

A 69-year-old female patient admitted to the
clinic with complaints of shortness of breath on
the background of permanent atrial fibrillation and
anticoagulant therapy in adjusted doses according
to renal function. With comorbidities of type 2 dia-
betes mellitus on oral therapy, COPD and hepatic
steatosis.

From the status we see BMI 31.1, with mild cervical
venous stasis and pretibial edema. Arrhythmic heart
activity with HR about 90 b/min, BP 130/80 mmHg.
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Om cmpaHa Ha guxameAHama cucmemMa € HaAuue
omcaabeHo Be3ukyrapHO guwaHe ¢ eguHUYHU gpeb-
Hu BaaxkHu xpunoBe B ocHoBume.

EKI nokasBa abcoalomHa apummus npu MM; CY
— 90 yg./min, 6udasHu T-BbAHU B npekopguanHume
omBexkgaHusi.

Om AabopamopHume uscaegBaHus e ¢ Aeko 3a-
BuweH kpeamuHuH u D-gumep Ha 2opHa 2paHuua.

Om exokapguozgpadusma uma gaHHU 3a Aeko no-
mucHama ¢pakuus Ha uamaackBaHe Ha AK, gunamu-
paHu npegcobpgusa — AN — 27 cm?, AN — 28 cm?, kamo
B AsBomo npegcopgue ce Budyanusupa okpvaaeHa my-
MopHa ¢opmauusi ¢ Hepesku ouvepmaHus, 3axBaHama
3a cmeHama B 6Au3ocm go aopmHusi NnpbcmeH. Yema-
HoBeHu ca guacmonHa gucdyHkuusa ¢ noBuweHo me-
AeguaCmoAnHO HansizaHe Ha AsBama kamepa, kakmo u
ymepeHa MmumpaaAHa u mpukycnugaaHa kaaHa uHcydu-
uueHuus. MyAmMoHaAHa xunepmoHusi 8 nokol ¢ npubAu-
3UMEeAHO CUCMOAHO HansizaHe B a. pulmonalis 45 mmHg
(due. 1).

MNpoBege ce u mpaHce3odazeanHa exokapgu-
2padus, om kosmo ce nomBbprkgaBa Haauuuemo Ha
obem-3aemaw, npouec B All. HenocpegcmeBHo Hag
aopma acueHgeHc ce Busyaausupa xemepoexo2aH-
Ha nAbmHa mymopHa dopmauusi ¢ kaauudpukamu u
BneuamaeHue 3a egHa 30Ha Ha pasnag, C pa3me-

Cardio
X5-1
50Hz

+ Dist 16.5 mm

: Dist 18.0 mm

From the respiratory system we can hear weakened
vesicular breathing with single small moist wheezing
in the bases.

The ECG appeals atrial fibrilation with HR 90/min,
biphasic T-waves in the precordial leads.

According to laboratory tests, creatinine is slightly
elevated and D-dimer is at the upper limit.

From the echocardiography, there is mildly re-
duces LV ejection fraction, dilated atria — LA — 27
cm?, RA — 28 cm?, and in the left atrium a rounded
formation with non-sharp outlines is visualized, at-
tached to the wall close to the aortic ring. Diastolic
dysfunction with increased left ventricular end-dia-
stolic pressure. Moderate mitral and tricuspid regur-
gitation. Pulmonary hypertension at rest with approx-
imate systolic pressure in a. pulmonalis 45 mmHg
(Figure 1).

Transesophageal echocardiography was also per-
formed, which confirmed the presence of a tumor in
the LA. Directly above the ascending aorta, a hetero-
echoic solid tumor formation with calcifications and

an impression of a zone of decay, measuring 21.5/21.8

TIS0.4 MI1.3

- 0wm

@uz. 1. TpaHcmopakanHa exokapguozpadus — dopmauus 8 As80 npegcopgue

Fig. 1. Transthoracic echocardiography — formation in the left atrium
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pu 21,5/21.8 mm. Yxomo Ha AsBomo npegcobpgue e
cBobogHO om mpombomuuyHu Macu. B gsacHo npeg-
copgue ce Busyanusupa mpub2bAHa mymopHa ¢op-
Mauus, usxokgawa om yxomo. NMpaBu BneuamaeHue
HaAuuuemo Ha kancyaa, 6e3 uspaseHu kaauuduka-
mu. Haxogkume He ca ¢ munuyHa 3a Mmukcom xapak-
mepucmuka — ¢uz. 2A u 2b

MpoBege ce CKAI, om kosmo He ce ycmaHoBs8a
kopoHapHa boaecm, HO ce BusyaAausupa mpexka om
aHOMaAnHU cbgoBe, usxokgawu B Hauanomo Ha LAD —
BeposamHo AV aHacmomo3su ([[: Backyaapusauus Ha
Ty-dopmauus) — pue. 3.

o 106 w0

A/A

mm, was visualized. The left atrial auricle is free of
thrombotic masses. A triangular tumor formation orig-
inating from the ear is visualized in the right atrium.
The presence of a capsule, without pronounced cal-
cifications, is striking. The findings are not character-
istic of myxoma — Figure 2a and 2b.

A selective coronary angiography was performed,
which revealed no coronary disease, but a network
of anomalous vessels originating in the origin of the
LAD was visualized - probably AV-anastomoses (DD:
vascularization of a tumor) — Figure 3.

B/B

Qua. 2. TpaHcesogpazeanHa exokapguozpadus, A) mymopHa popmauus ¢ mpuvebAHa Gopma B8 gacHo npegcbpgue;

B) mymopHa popmauusi 8 AaBo npegcopgue ¢ Haauvue Ha kaauudpukamu, koumo gaBam caHka

Fig. 2. Transoesophageal echocardiography: A) a triangular formation is visualized in the RA; B) tumor in the LA with calcifications,
which has and echo

@uz. 3. CKAT - ouepmaHa e gonbAHUMeAHa kpbBoHocHa Mpe-
ka, BeposmHo kpbBocHabgaBawa mymopHama dpopmauus 8 Al

Fig. 3. Selective coronary angiography — it is shown an additional
vessel network, probably vascularization of a tumor in LA
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MNMpoBege ce u komnlomvpHa momozpadusa Ha
copuemo, om kosmo B AsBomo npegcbpgue ce yc-
maHoBsaBa xunogeHcHa Ae3us ¢ MHokecmBo kaauu-
¢dukamu B Hes u npubAu3UMeEAHU paamepu go 60/24
mm. CAeg anaukupaHe Ha koHmpacmHa mamepus ce
npegcmaBa ¢ xemepozeHeH Bug, BackyaapusupaHa
u cbCc cpaBHumenHo pes3ku ouepmaHusi. Pasnono-
>keHa e Ha wupoka ocHoBa no npegHa AamepaAHa
noBovpxHocm Ha npegcvpguemo Ha HuBo kopeH Ha
aopma u HaBausa B cbpgeuHomo yxo. Haxogkama e
c benesu Ha uHmpakapguaneH mukcom. B gacHomo
npegcopgue ce BusyaAusupa XunogeHCHa Ae3us C
AOByAupaHa u HenpaBuaHa ¢opma. Caeg HanpaBeHa-
ma BeHo3Ha cepusi cmpykmypama nepcucmupa u e
BucokocycnekmHa 3a mpomb — ¢uz. 4 (a u b)

Om AMP Ha covpue ce ycmaHoBu, uye nepcuc-
mupam onucaHume Ha komnlombpHama momozpa-
¢us dopmauuu B8 gBeme npegcoupgua. Qopmauusma
B AsBomo npegbpgue ce pasnonaza Ha wupoka oc-
HoBa kbm ampuanHus cenmym, Ms € Xemepo2eHHa,
xunepuHmeHcHa B T2 cekBeHuuume, B paHHumMe
nocmkoHmpacmHu ¢asu nokasBa AuHeapHO ycunBa-
He u nokauBa uHmMeH3umema cu no nepudepusma B
kbcHume nocmkoHmpacmHu ¢dasu (15 min). Aesusma
B gscHo npegvpgue e xBaHama Ha wupoka ocHoBa
kbm cobpgeuHomo yxo u nponazupma B kyxuHama Ha
npegcobpguemo. Hama cbwecmBeHa guHamuka BvB
dopmama u pasmepume cnpsimo npegxogHama KT. Ha

A/A

B/B

A computed tomography of the heart was also
performed. It revealed a hypodense lesion in the left
atrium, with multiple calcifications and approximate
dimensions up to 60/24 mm. After application of con-
trast material, it is presented with a heterogeneous
appearance, vascularized and with relatively sharp
outlines. It is located on a broad base on the anterior
lateral surface of the atrium at the level of the aortic
root and enters the heart ear. The finding is with signs
of intracardiac myxoma. A hypodense lesion with a
lobulated and irregular shape is visualized in the right
atrium. After the venous series is done, the structure
persists and is highly suspicious for a thrombus — Fig-
ure 4A and 4B.

From the MRI of the heart, the tumors from the
both atria described on the computed tomography
persist. The formation in the left atrium is located on
a broad base towards the atrial septum, it is hetero-
geneous, hyperintensive in T2 sequences, in the early
post-contrast phases it shows linear enhancement
and increases its intensity along the periphery in the
late post-contrast phases (15 min.). The lesion in the
right atrium is broadly attached to the cardiac auricle
and extends into the atrial cavity. There are no sig-
nificant dynamics in the shape and dimensions com-
pared to the previous CT. On T2 images, the lesion
is heterointensive, but again with a relatively higher

Qua. 4. KomnlombpHa momozpadus Ha copue ¢ koHmpacm: A) Busyaausupa ce popmauus B8 AaBomo npegcbpgue ¢ HenpaBuAHa
dopma, ¢ Hanuuue Ha kaauudukamu u Backynapusauus; B) mymopHa popmauusi ¢ pa3auyHa nAbmHocm B gascHOMOo npegcovpgue

Fig. 4. Cardiac computed tomography with contrast: A) a vascularized formation in the left atrium with calcifications;
B) a tumor with different characteristics in the right atrium
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T2 obpasume Ae3usima e XemepouHMEHCHa, HO nak
C omHocumenHo no-Bucok cuzHaA om muokapga. B
guHamuyHume nocmkoHmpacmHu ¢a3u nokauBa aeko
CU2HaAHUsA cu uHmeH3umem, a B kbcHume nokauBa
NO-3HAUUMEAHO U CugHanHama My xapakmepucmuka
e nogobHa Ha Haxogkama BasBo (¢due. 5A u 5b).

Mo Bpeme He npoBegeHume obpasHu usacegBa-
HUsl U npe3 ueAusi npecmou Ha XxochumaaAusauusma
nauueHmkama bewe Ha aHmukoazyaaHmHa mepa-
nus ¢ uHdy3usa C XxenapuH.

Cneg koHcyamauus ¢ kapguoxupype nauueHmka-
ma bewe HacoyeHa 3a kapguoxupypauuHo AeYeHUe.
MNMpoBege ce ekcmupnauus Ha mymop om gsCHOMO
npegcopgue, ekcmupnauus Ha mymop om AsBomo
npegcovpgue u AeBonpegcbpgHomo yxo, kakmo u pe-
3ekuusma Ha gfCHOMO npegcbpgue u gecHonpeg-
copgHomo yxo. /3BvpweHa 6e naacmuka Ha AaBomo
npegcovpgue, MeXXgynpegcbpgHuss cenmym U gscHo-
mo npegcovpgue nocpegcmBom nepukapgeH namu,
kakmo u pekoHcmpykuus Ha MumpasHama kaana
upes baHg Sovering 30 mm u Ha mpukycnugaAHa
kaana nocmpegcmBom Sovering 32 mm.

Makpockonckama xapakmepucmuka omzoBaps
Ha npegnoAazaemama guazHo3a 3a mpom6 8 LI u
mMukcom B AlN (puz 6 a u 6 6).

XucmonozuyHusm pesyamam obave He no-
mBovpkgaBa masu guazHo3a. Mukpockoncku uma

H. Tsanovska et al.
Thrombus ot mixma - this is the question... CARDIOLOGY&
Volume 5, Number 3 + 2022 CARDIAC SURGERY

signal than the myocardium. In dynamic postcontrast
phases, it slightly increases its signal intensity, and in
the late phases it increases more significantly, and its
signal characteristic is similar to the finding on the left
(Figure 5A and 5B).

During the imaging studies and throughout the
hospital stay, the patient was on anticoagulant therapy
with Heparin infusion.

After consulting a cardiac surgeon, the patient
was referred for cardiac surgical treatment. It was
performed a right atrial tumor extirpation, left atrial
tumor extirpation and LAA closure. Resection of the
right atrium and RAA closure were also performed.
Plastic surgery of the left atrium, interatrial septum
and right atrium with a pericardial patch. Mitral valve
was reconstructed using SOVERING 30 mm band and
tricuspid valve was also reconstructed with Sovering
32 mm.

The macroscopic feature corresponds to the pre-
sumptive diagnosis of thrombus in RA and myxoma in
LA (Figure 6A and 6B).

However, the histological result does not con-
firm this diagnosis. Microscopically with evidence
of mixed thrombi, one of which described the

B/B

@uz. 5. CopgeueH agpeHomazHUMEH pe3oHaHc. A) popmauus 8 OrM; B) popmauus 8 Al; u gBeme dopmauuu usanekgam
u ce npegcmaBam ¢ egHakBa xapakmepucmuka, kosmo He e munuyHa 3a Mukcom

Fig. 5. Cardiac MRI. A) Tumor in the RA; B) Tumor in the LA; both of the lesions are with equal characteristics,
which is not typical for myxoma
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AA

B/B

®uz. 6. Makpockoncku npenapam Ha $popmauusma om AaBomo npegcopgue (A); nokasaH e pasmepbm Ha dopmauusma — 2,5 cm (B)

Fig. 6. The lesion from the LA macroscopic(A); it is shown its size — 2.5 cm(B)

gaHHU 3a cMeceHu mpombu, kamo B8 eguHus e onu-
caH Haauuue Ha kaauudukamu.

Yemupu meceua caeg kapguoxupyp2uuHomo Ae-
ueHue nauueHmkama omHoBo 6ewe xocnumaausupa-
Ha no noBog npozpecupauw, 3agyx. Exokapguozpadpcku
ce obekmuBusupa nomucHama cucmoaHa ¢yHkuus
Ha AK, ¢ gaHHU u 3a obpemeHsBaHe Ha gecHuU Cbpgeu-
Hu kyxuHu. Ha ¢oHa Ha aHmukoaz2yanaHmHa mepanus,
om nyAamoaHzuozpadusi ce ycmaHoBu HOB zonsm ge-
¢dekm B usnvbABaHemo Ha AsB0 npegcvpgue — Buco-
kocycnekmHo 3a mpomb. Ha ¢oHa Ha "flow-dpeHomeH",
He Moxke ga ce uskalouu Haauvue Ha Maaku mpombo-
muuHu Ae3uu B8 r1. MpegxogHo onucaHume mMukcomu,
akmyanHo He ce Busyaausupam. KT gaHHU 3a XpOHUY-
Ho BTE B gacHa anaBHa beaogpobHa apmepus. Mauu-
eHmkama 6ewe BkaloueHa Ha xenapuHoBa uHdy3us u
bewe HacoueHa 3a 2eHemMUYHO uscregBaHe 3a MpPoM-
6odunus. Om noayuyeHusi pesyamam ce ycmaHoBsBa
XEemepo3u20mHO CcbCmosiHue Ha BapuaHma c¢.1601 G
> A (p.Arg534Gilin) 8 2eHa FV, pakmop 5, HapuuaHa
owe BapuaHm FV Leiden. MauueHmkama 6e gexoc-
numaausdupaHa Ha mepanus cbc CuHmpom nopagu
Aunca Ha epekm om OOAK.

OBCb)XOAHE

Exokapguozpadusma ocmaBa ocHoBeH memog
3a nocmaBsHe Ha guazHo3a U 3a gudbepeHuuanHa
guazHo3a Ha mymopHu ¢opmauuu B cbpuemo. B no-

>> 30

presence of calcifications. Four months after the
cardiac surgery, the patient was hospitalized again
due to progressive shortness of breath. Echocar-
diography showed suppressed LV systolic function
as well as dysfunction of the right heart. Despite
of the anticoagulant therapy, pulmonary angiog-
raphy revealed a new large defect in the filling
of the left atrium — highly suspicious for a throm-
bus, also presence of small thrombotic lesions in
the RA cannot be excluded. The previously de-
scribed myxomas are currently not visualized. CT
evidence of chronic BTE was revealed in the right
main pulmonary artery. As a treatment heparin in-
fusion was started and the patient was referred for
genetic testing about thrombophilia. The results
showed a heterozygous state of the c.1601 G >
A (p.Arg534Glin) variant in the FV gene, factor
5, also called the FV Leiden variant. The patient
was discharged from the hospital with Sintrom as
an anticoagulation therapy due to lack of effect
of DOAC.

DiscussioN

Echocardiography remains the main method for
diagnosis and differential diagnosis of tumor forma-
tions in the heart. In most cases, echocardiography is



Beuemo cayuau exokapguozpadusma e gocmambu-
Ha [4]. To3u obpaseH memog gaBa uHpopmauus 3a
pa3mvepume, koHmypume, nogBukHocm u Aokaau-
3auus cnpsmo okoaHume cmpykmypu. ObukHoBeHo
Mukcomume ca ¢ eanagku ouepmaHus, 3axBaHamu Ha
kpaue, npousxoxkgawu om ¢oca oBaauc, ¢ Hemoexo-
2eHHa cmpykmypa Bv8 Bpov3ka ¢ Haauuuemo Ha kaa-
uudpukamu. Om gpyza cmpaHa, mpombume uecmo
ca c xomozeHHa cmpykmypa, He MHO020 nogBukHu,
uecmo npousxokgam om yxomo Ha npegcbpguemo
[5]. B Hawus cayuau mpaHcmopakanHama exokapgu-
ozpadus u nocregBawama mpaHce3odazeanHa exo-
kapguozpadus nokazBam Hanuvue Ha gBe dopmauuu
¢ pasauuHa xapakmepucmuka, ¢ pabomHa guazHo3a
— Mmukcom 8 AN u mpom6 8 Ar.

MHmepeceH exokapguozpadpcku memog e koHm-
pacmHama exokapguoepadus, kosmo nomaza npu
paszpaHuuyaBaHe Ha mymMopu om mpombu, upes
npocAegsiBaHe 3a Backyaapusauus Ha mymopHama
mMaca. 3a pasauka om mpombume, 3nokauecmBeHu-
me mymMopu ce xapakmepusupam CbC 3HavyumenHa
Backyaapuszauus B8 cpegHama ¢asa Ha koHmpacmu-
paHe. JobpokauecmBeHume mymopu (Hanp. Muk-
com) obauve nposiBsBam no-craba Backyaapusauus
u koHmpacmupaHemo Ha cbgoBe noHsikoza MoXke ga
€ no-crabo gopu om mo3u Ha Muokapga. Mo masu
npuyvuHa koHmpacmHama exokapguozpadus e npeg-
noyumaH mMemog 3a guazHocmuka Ha MaAugHEeHU
mymopu, Ho He e kamezopuueH npu oueHka Ha be-
Hug2HeHuU makuBa [6].

Hue He u3noa3Baxwve mo3u memog, a Bmecmo
moBa ce npoBege npegonepamuBHa CKAI, om kos-
mo ce Busyaausupa gonbAHUMEAHa MpeXka om kpo-
BoHocHU cbgoBe ¢ AokaAusauusma Ha npegnoaaza-
emuss MukcoM. To3u peayamam bewe nokaszameneH
3a nocmaBsHemo Ha masu guazHo3a.

3a no-mouHa oueHka ce npoBege KT Ha cbpue
¢ koHmpacm. U gBeme ¢opmauuu ce npegcmaBsm
kamo gedekm B8 uanvaBaHemo. Mpu mo3u Bug obpas-
HO u3cnegBaHe Hau-xapakmepHama pasauka mexkgy
Mukcom U mpomb e usabuBaHemo Ha koHmpacmHa-
ma mMamepus U ommam OnpegeAsHeEMO Ha camama
cmpykmypa. ObukHoBeHo Mukcomume ca ¢ xemepo-
2eHHa nAbmHocm, gokamo mpombume ce nposBsBam
gobpe BvB dpazama Ha kbcHO nocmkoHMpacmHo u3-
obpassaBaHe [5]. Caeg npoBexkgaHemo Ha KT Ha cobp-
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sufficient [4]. This imaging modality provides informa-
tion about size, contours, mobility, and localization ac-
cording to surrounding structures. Usually, myxomas
have smooth contours, attached by a stalk, originating
from the fossa ovalis, with a hyperechogenic structure
in due to the presence of calcifications. On the other
hand, thrombi are often homogeneous in structure,
not very mobile, often originating from the auricle [5].
In our case, transthoracic echocardiography and sub-
sequent transesophageal echocardiography showed
the presence of two formations with different charac-
teristics, with a working diagnosis of myxoma in the
LA and thrombus in the RA.

An interesting echocardiographic method is con-
trast echocardiography, which helps to distinguish
between tumors and thrombi by revealing the vascu-
larization of the tumor mass. Unlike thrombi, malig-
nant tumors are characterized by significant vascu-
larization in the middle contrast phase. Benign tumors
such as myxoma, however, show less vascularization
and vessel contrast may sometimes be poorer even
than that of the myocardium. For this reason, contrast
echocardiography is a preferred method for the diag-
nosis of malignant tumors, but it is not exact in the
evaluation of benign ones [6].

We did not use this method, but instead performed
a preoperative selective coronary angiography, which
visualized an additional network of blood vessels with
the location of the suspected myxoma. This result
was indicative to consider the formation as a mixoma.
For further evaluation, CT of the heart with contrast
was performed.

Both formations presented as a filling defect.
In this type of imaging study, the biggest difference
between a myxoma and a thrombus is the presence
of the contrast material and from there the deter-
mination of the structure itself. Typically, myxomas
are heterogeneous in texture, whereas thrombi ap-
pear well in the late postcontrast imaging phase [5].
After the CT scan of the heart, the working diagno-
sis of the presence of various tumor masses in the
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ue pabomHama guazHo3a 3a HaAuYue Ha pasAuYHU
mymMopHU Macu B npegcbpgusma ce nomBoprkgaBa.

Bonpeku moBa 3a no-HagedkgHa oueHka bewe
npoBegeH u covpgeveH AMP. Cuuma ce, ue AMP e
Memog Ha u3bop npu oueHka Ha mymMopHUmME Macu.
OcBeH BvamokHocmume cu 3a ¢yHkuuoHaAHa OUEeH-
ka Ha cbpuemo, gaBa uHdopmauus cowo maka u 3a
Mopdonozusma, cmpykmypama u nepdy3usama Ha
mymMopHUme macu [7]. Om npoBegeHus AMP ce on-
ucBam Haxogku ¢ egHakBa xapakmepucmuka.

Tou kamo nauueHmkama nocmvnBa Ha Heonmu-
ManHa aHmukoazyaaHmHa mepanus, HO B xoga Ha
xocnhumaausauusma u no Bpeme Ha npoBexkgaHemo
Ha guasHocmuyHume u3cAaegBaHus nauueHmkama e ¢
mepaneBmuyHa go3a Ha napeHmepaneH aHmukoagay-
AaHM, Npuexvie 3a npegonepamuBHa guazHo3a: mpom6
B gacHo npegcopgue u mukcom B AsaBo npegcopgue.

MNpoBege ce geduHumMuUBHO AeueHue — Xupyp-
2UYHO omcmpaHsBaHe Ha ¢opmauuume, kamo Mu-
kpockonckusm Bug Ha dopmauuume e B CUHXPOH C
Hawama guazgHo3a.

Peayamamume om xucmoao2uyHomo u3caegBa-
He obaue He nomBbpkgaBam pabomHama Hu gua-
2Ho3a. YcmaHoBeHu ca gBa cmeceHU mpomba, kamo
dopmauusma B8 AaBomo npegcovpgue e B cocegcmBo
¢ uukampuuuaAHa mobkaH.

To3u kauHuueH cayuyal gemoHcmpupa egHoBpe-
MEHHO cuAama U oOz2paHuveHusma Ha obpasHume
uscAaegBaHus npu guazHocmuka Ha cbpgeyHume my-
Mopu. Bovnpeku kamezopuuHume gokazamencmBa
om obpasHume memoguku, XUCMOAOZUYHUSIM Pe3yA-
mam He gokasBa Haauuuemo Ha mukcom, a camo Ha
mpomb B cbcegcmBo ¢ uukampuuuanHa movkaH. B
NOgobHU cAyyau e gobpe ga umame CeH cCmbnano-
BugeH nogxog u caegBaHe Ha an2opumbM om 0bpas-
HU u3caegBaHusa ¢ o2aeg nognomazaHe nocmaBsHe-
mo Ha npaBuAHama guazHo3a u npoBekgaHemo Ha
cvomBemHomo AeueHue (egpaduka 1).

BvB Bpwv3ka ¢ nocnaegBawama xocnumaausauus
Ha nauueHmkama u C guagHOCmuuupaHemo Ha Xpo-
HuuHa BTE Bovnpeku Bv3pacmma msa bewe Hacoue-
Ha 3a 2eHeMUYHO u3cAegBaHe 3a mpomboduAaus. Om
pe3yamama ce nomBovpkgaBa Haauuuemo Ha makaBa
— xemepo3auzom no mymauus 8 2eHa Ha ¢dakmop V Ha
NaugeH. ToBa e egHa om Hal-yecmume 2eHemuyHuU
Mymauuu npu nauueHmu ¢ goaboka BeHo3Ha Mpom-
603a u benogpobeH emboAusoM [8]. Ta3u Mymauus He
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atria was confirmed. However, for a more reliable
assessment, a cardiac MRI was also performed.
MRI is considered to be the method of choice in
the evaluation of tumor masses. In addition to its
possibilities for functional assessment of the heart,
it also provides information about the morphology,
structure and perfusion of tumor masses [7]. From
the MRI performed, the tumors were described
with the same characteristics. Since the patient re-
ceived suboptimal anticoagulant therapy, but during
the hospitalization and during the diagnostic tests
the patient was on a therapeutic dose of parenteral
anticoagulant, we accepted the preoperative diag-
nosis: thrombus in the right atrium and myxoma in
the left atrium. The patient underwent to surgical
treatment- a resection of the formations. and The
macroscopic appearance of the lesions confirmed
our diagnosis. However, the results of the histolog-
ical examination did not confirm our diagnosis. It
showed a mixed thrombus with calcification and
recanalization in the LA and a mixed thrombus ad-
jacent to cicatricial tissue in the RA. This clinical
case demonstrates both the power and limitations
of imaging studies in the diagnosis of cardiac tu-
mors. Despite the strong evidence from the imag-
ing studies, the histological result did not prove
the presence of a myxoma, but only a thrombus
adjacent to cicatricial tissue. In such cases, it is
good to have a clear step-by-step approach and
follow an algorithm of imaging studies to help make
the correct diagnosis and carry out the appropriate
treatment (Graphic 1).

In connection with the subsequent hospitalization
of the patient and the diagnosis of chronic BTE, de-
spite her age, she was referred for genetic testing for
thrombophilia. The result confirms the presence of
such a variant Leiden factor V. It is one of the most
common genetic mutations in patients with deep vein
thrombosis and pulmonary embolism [8]. This muta-
tion prevents protein C from being activated, leading

to spontaneous thrombus formation. Although venous
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paduka 1. Arzopumbm Ha noBegeHue npu gubepeHuuanHa guazHo3a Ha mymopHU ¢opmauuu B copgeuHume KyxuHu

Graphic 1. A diagnostic algorithm of cardiac tumors

no3BonsBa ga ce akmuBupa npomeuH C, koemo Bogu
go cnoHmaHHo obpasyBaHe Ha mpombu. Makap no-
yecmo ga ce cpewam BeHo3HUME MPoMboemMboAuY-
HU UHUUgEeHMU, ma3u 2eHemuyHa Mymauus MoXe ga
NPUYUHU U apmepuaAHu mpombomuyuHu cbbumus [9].
Mo masu npuyuHa Ha nauueHmkama 1 bsixa gageHu
Hacoku 3a cmpukmHo npuemaHe Ha aHmukoazyAaHmHa-
ma mepanusi, kosmo ocmaBa HenpekbcHama, 3a exokap-
guozpadcko npocnegsBaHe u npenopbka 3a 2eHeMUUHO
uscaegBaHe Ha pogcmBeHuuume om nopBa AuHus. Mpu
noBmapswu ce 6enogpobHu emboAuu U 0cobeHo npu
obesumemHu nauueHmu, ocBeH aHmukoa2yAaHMHOMO
AeueHue MoXke ga ce 06Ccbgu U UMnAaHMupaHemo Ha ka-
Baduambp. OcBeH moBa npegu onepamuBHO AeueHue u
3agb/rkumenHo caeg Hez20, mesu nauueHmu mpsbBa ga
H6bgam Ha napeHmepaneH aHmukoazyraHm kamo npo-
¢dunakmuka Ha goaboka BeHo3Ha mpom6bo3sa [9].
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thromboembolic events are more common, this ge-
netic mutation can also cause arterial thrombotic
events [9].

For this reason, the patient was instructed for
strict adherence to anticoagulant therapy, which re-
mains continuous, echocardiographic follow-up, and
a recommendation for genetic testing of first-line
relatives. In recurrent pulmonary embolism and es-
pecially in obese patients, in addition to anticoagu-
lant treatment, implantation of a cava filter can be
considered. In addition, before and after any surgical
treatment, these patients should be on parenteral
anticoagulant as a prophylaxis of deep vein throm-
bosis [9].
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YHUKAAEH CAYYAN HA NPEOHA AYMBAAHA QY3MA (ALIF L5-S1) NPU NAUVEHT
C EKCLUECBHO HAAHOPMEHO TEFAO N MEAWLUMHCKIN NMPOTUBOIMNMOKA3AHUA
3A 3AAHA AYMBAAHA XUPYPIUA

B. TyHOB, Cm. IpvHYapoB, Cm. KocmaguHoB, []. XapumoHoB8
KauHuka ,,HeBpoxupypeus u epvbHauHa xupypaus“, MBAA ,Copue u Mo3vk” — heBeH

Peslome. MNMpegcmaBame KAUHUYEH cAyyau Ha nauueHm ¢ akcuanHa AymbaAnHa BoAka ¢ gbA2020gullHa
gaBHocm, cpegHo mexkbk HeBponozuueH geduuum — pagukynonamus L5 B AsB0, ¢ napuuanHa nepoHe-
aAHa napesa u 3HavYumeAHO HamaneHo kavyecmBo Ha >kuBom. lNpe3 nocaegHume 10 2oguHu e AekyBaH
koHcepBamuBHo u HekonkokpamHo e onepupaH (BuHazu 3agHa mexHuka, kamo Bcuuku aHecmes3uu caeg
BvBerxkgaHe ca buau nocaegBaHu om KAUHUYHA CMbpmM U cbpgeueH apecm BecaegecmBue Ha noAokeHUemo
Ha nauueHma Ha XupypauyHama Maca U He2oBume BuoAoz2uuvHU hapamempu), 6e3 peaaHo nogobpe-
Hue B cumnmomamukama. Caeg 3aBbpuweH guagHoCmuyeH npouec be ycmaHoBeHa gezeHepamuBHa
guckoBa 6onecm ¢ ¢popamuHanHa cmeHo3a L5-S1. N3Bopwuxme npegHa AymbaAHa ¢y3us ¢ OMAUYEH
nocmonepamuBeH peayamam — nbAHa pegykuus Ha 6oAkoBusi CUHgPOM U Ha omnagHama HeBpoAozuuHa
cumnmomamuka. ALIF e aBaHzapgHO XUpYp2UYHO peweHue Ha npobAemMa, uHmepBeHuus ¢ MUuHUMaAHa
uHBasuBHocm, kpamvk BbacmaHoBumeneH nepuog u gokasaHa epekmuBHocm, HO ¢ uskAlouumeaHo Bu-
coka canokHocm u puck npu nauueHmu ¢ makuBa napamempu.

KalouoBu gymu: npogbAkumenHa akcuaaHa AymbanHa boaka, onepamuBHO AeueHue, npegeH gocmbn
kbM AymMBaAHUS ce2aMmeHm Ha 2pbbHauHuUs cmbAb/npegumcmBa
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A UNIQUE CASE OF ANTERIOR LUMBAR INTERBODY FUSION (ALIF L5-S1)
OF A PATIENT WITH EXCESSIVE OVERWEIGHT AND MEDICAL CONTRAINDICATIONS
FOR POSTERIOR LUMBAR SURGERY

V. Tunov, St. Grancharov, St. Kostadinov, D. Haritonov

Clinic of Neurosurgery and Spinal Surgery, Multidisciplinary hospital ,Heart and Brain“— Pleven

Abstract. We present a clinical case — a patient with long-lasting axial lumbar pain, moderate neurological
deficit — L5 radiculopathy left with partial peroneal paresis and significantly reduced quality of life. In the
last 10 years the patient has been treated conservatively and operated several times (always posterior
technique as all anesthetics after application were followed by cardiac arrest and clinical death due
to the patient's condition on the surgical table and his biological parameters) without real improvement
in symptoms. After the completion of the diagnostic process, degenerative disc disease with foraminal
stenosis L5-S1 was diagnosed. We performed anterior lumbar fusion with excellent postoperative results
— complete reduction of the pain syndrome and the elimination of neurological symptoms. ALIF is an
advanced surgical solution to the problem, intervention with minimal invasiveness, short recovery period
and proven effectiveness, but with extremely high complexity and risk in patients with such parameters.

Key words: long-lasting axial lumbar pain, operative treatment, anterior lumbar interbody fusion/advantages

BbBEOEHUE INTRODUCTION

Anterior lumbar interbody fusion (ALIF) — npegHu- ALIF-anterior lumbar interbody fusion, anteri-
am gocmovn koM AyMBaAHUSl ceameHm Ha 2pbbHauHus  or access to the lumbar segment of the spine is
cmbAb, e aBaHeapgeH onepamuBeH Memog 3a Aeue-  an advanced surgical method for the treatment of
Hue Ha akcuanHa aymbanHa bonka [1-6], Jlower back  axial lumbar pain [1-6], ,low back pain syndrome®,
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pain syndrome”, FBSS (CuHgpoM Ha HeyCnewHo one-
pupaH 2pbbHaueH cmbAb) U ¢opamuHasHa cmeHo3a
[7-12]. OnepamuBHusm nogxog ce e ymBopgua B cpe-
gume Ha chuHaAHama xupypausi kamo HagexXkgeH me-
mog 3a AeveHue Ha bonkama, ¢ 2onemMu Bo3moXkHOC-
mu 3a MexaHu4Ha kopekuus Ha AymbaaHama Aopgo3sa,
uHgupekmHa gekomnpecus Ha HeBpodopameHume,
pekoHcmpykuus Ha AymbanHus ceameHm u Bucoka
cmeneH Ha ¢y3us [7-9]. MpegumcmBama Ha npegHus
gocmbn ca MHO206poUHU: ampaBmamuyHocm, Aunca
Ha napaBepmebpanHa gucekuus, kosmo 3HauumeAHo
pegyuupa nocmonepamuBHama 6oaka u Bvb3cmaHo-
BumenHus nepuog, kamo nauueHmume, nogaoXkeHu
Ha ALIF, ca cbc cpegeH npecmol om onepauusima go
gexocnumaausauusi okono 4 gHu, Auncama Ha ckapu-
dukauus u ekapmbopHa mpaBma Ha mekanHus cak u
HepBHuUmMe kopeHuema, 3a pa3auka om 3agHume goc-
mbnu 3a AymbanHa ¢yaus [7, 10-12].

ALIF nosBonsBa onmumanHa Busyaausauus Ha
npegHama cnuHanHa koaoHa, gaBawa Bv3mokHocm
3a no-agpecuBHa pekoHcmpykuus Ha 2pbbHauHus
cmbAb om L3 go S1 HuBo, momanHo omcmpaHsBaHe
Ha uHmepBepmebpanHusa guck, cnegoBamenHo no-go-
6po noBausBaHe Ha gezeHepamuBHama guckozeHHa
6onka, no-zonama noBopxHocm 3a kocmHa ¢y3us, UH-
gupekmHa ¢opamuHanHa gekomnpecus, kopekuus Ha
CNOHgUAOAUCMESA U gp. [2-4, 7]. AbconlomHu uHguka-
uuu 3a uHgupekmHa ¢opamuHanHa gekomnpecus ca
3agHa BucouuHa Ha uHmepBepmebpanHus guck paBHa
Ha 4 mm uAu no-manko u HeBpodopameH ¢ BucouuHa
nog 15 mm (¢ua. 3, 4) [1, 2, 7, 8, 12]. Heobxogumo e
BHumamenHo naaHyBaHe u hogezomoBka npu npegnpu-
emaHe Ha ALIF, ocmeogeHcumomempus, wameAHO
pa3anexkgaHe Ha mazucmpanHume cbgoBe om CT uau
MRT aHzuozpadus (Ppue. 1, 2), nopagu dakma, ue Be-
Ho3Ha mpaBma e Hau-yecmomo UHmpaonepamuBHo
ycAOKHEHUE, HO Halu-gpamamuyHu ca apmepuanHu-
me gucekauuu UuAu pynmypu, kamo HaAuyue Ha ko-
peMHa aHeBpu3ama uau gpy2a mexkka namono2usi Ha
cbgoBeme e abcoalomHa koHmpauHgukauus [6, 8, 11].
Puckbm om mpaBma Ha ypemepume Hanaza oueHka
Ha Bvbbpeuume, HaAuyue Ha coAaumapeH 6vbpek om
cmpaHa Ha uHmepBeHuusma e npomuBonokasHo.
Ipyau cvobparkeHus ca HaAuvue Ha nNpegxogHa one-
pamuBHa uHmepBeHuus Ha kopemHa kyxuHa, ¢ MHOXe-
cmBo agxe3uu no nepumoHeyma. BucokocmeneHHusm
obesumem e penamuBHa koHmpauHgukauus 3a ALIF
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FBSS (failed back surgery syndrome) and foram-
inal stenosis [7-12]. The operative approach has
established itself in the field of spinal surgery as
a reliable method, with great potential for mechan-
ical correction of lumbar lordosis, indirect decom-
pression of neuroforamens, reconstruction of the
lumbar segment and a high degree of fusion [7, 8,
9]. The advantages of anterior access are numer-
ous: it is atraumatic, there is lack of paravertebral
dissection, which significantly reduces the postop-
erative pain and the recovery period, as patients
undergoing ALIF have an average stay from surgery
till discharge for about 4 days, lack of scarification
and dorsal muscles trauma, as opposed to posteri-
or approaches to lumbar fusion [7, 10-12].

ALIF allows optimal visualization of the anterior
spinal column, allowing more aggressive reconstruc-
tion of the spine from L3 to S1 levels, total removal
of the intervertebral disc, therefore better response
to degenerative discogenic pain, greater surface area
for bone fusion, indirect foraminal decompression,
spondylolisthesis correction, etc. [2-4, 7]. Posterior
intervertebral disc height of 4 mm or less and neu-
roforamen below 15 mm (Fig. 3, 4) [1, 2, 7, 8, 12]. In
height are absolute indications for indirect foraminal
decompression. Careful planning and preparation is
required when undertaking ALIF, osteodensometry,
thorough examination of the main vessels by com-
puter tomography or magnetic resonance angiogra-
phy (Fig. 1, 2), due to the fact that vessels trauma is
the most common intraoperative complication. Arterial
dissections or ruptures such as abdominal aneurysm
or other severe vascular pathology are the most dra-
matic and absolute contraindications for anterior ap-
proach [6, 8, 11]. The risk of trauma of the ureters
requires assessment of the kidneys, the presence of
a solitary kidney by the intervention is also a contra-
indication. Other considerations are the presence of
previous surgical intervention of the abdominal cavi-
ty, with multiple adhesions on the peritoneum. High-
grade obesity is a relative contraindication for the
ALIF procedure due to limitation and prolongation of
the operative corridor of retroperitoneal adipose tis-
sue, as 25 BMI (body mass index) is the recommend-



npouegypama, nopagu AuMumupaHe u ygbakaBaHe
Ha onepamuBHusi kopugop om pemponepumoHeaHa
MacmHa mvkaH, kamo 25 BMI e npenopbuumenHusm
Aumum 3a npoBexkgaHe Ha npouegypama, nopagu 3Ha-
yumenHomo mexHuuvecko omexkHsBaHe [7, 8].

MPENCTABAHE HA KAVHUYEH CAYYAT

47-2oguweH nauueHm, 180 kg, 210 cm, nocmbnBa
B8 MBAA “Copue u Mo3vk” — lNaeBeH, ¢ Hembpnumu
6onku npu ¢usuvecko HamoBapBaHe, upaguupauiu
kom AeBusa kpak. [laBHocmma Ha 6oAkume e om Hs-
konko 20guHu, ¢ Bbp3a npozpecus npe3 Hakoakomo
cegMuuu, npegwecmBawu  xochumaausauusma.
MauueHmom npegcmaBsa cobcmBeHo obpasHo us-
cnegBaHe — MPT Ha AymbaneH ceameHm, C gaHHU 3a
gezeHepamuBHa guckoBa boaecm u mexkka dopamu-
HanHa cmeHo3a Ha HuBo L5-S1, BagaBo. Hama gaHHU
3a npogecuoHanHa obpemeHeHoCcm U 3a npugpyka-
Bawa namonozus, ocBeH 3acmoliHa cbpgeyHa Hegoc-
mambuHocm. OnepupaH e npe3 2010 2., npu koemo
€ omcmpaHeHa guckoBa xepHus ¢ dpopamuHomomus
Ha HuBo L4-L5 BasBo. lNMpe3 2011 2. Ha nauueHma e
usBopweHa xemunaMmuHekmomusi Ha L5 npewneH, Bas-
8o, 8 2pag Codus. Mopagu kopnyrAeHmHocmma Ha 6o-
AHUS U gBeme npegxogHU UHMepBeHUUU Nnpomuyam ¢
uHmpaonepamuBHuU ycAokHeHuUs — kAuHuuHa cmbpm
BcaegemBue Ha copgeyeH apecm u xunoBeHmuaauus.

MauueHmbm nocmovnBa 3a npvB nbm B Hawama
kauHuka cbC cuAaHO u3pa3eH 60AkoB CUHgGPOM U Hs-
konko HeepekmuBHU cnuHaAHU onepamuBHuU UHMep-
BeHuuu, nopagu kopnyaeHmHocmma my — BMI 41.8;
MHO20kpamHu omkas3u om onepamuBHO AeueHue u
aHaMHeCMmuyYHU gaHHU 3a XxeMoguHamuueH koaanc u
usnagaHe B kauHuuHa cmbpm, uHmpaonepamuBHo.

Mpu nocmbnBaHe om 06ekmuBHOMO cbcmosHue
u HeBpono2uuHus cmamyc ce koHCmamupa CUAHO
ozpaHuYeH 0bemM Ha BeHmpaAHa u gop3anHa daekcus
B AymbanHus omgen Ha 2pbbHayYHUs cMbAG, NnepoHe-
aAHa nape3sa Basa80, HanpezHama napaBepmebpanHa
mMyckynamypa Ha AymbaneH omgen BgsicHo, HeBpo-
2eHHO knaaygukauuo. lMonokumeneH cumnmom Ha
Nacee 40° BaaBo, auncBaw, axunecoB pednaekc Bas-
Bo, nannamopHa boAne3HeHocm B moukama Ha Bane
L5 BasBo, pagukyronamus no L5 gepmamom BasBo.

V. Tunov et al.
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ed limit for the procedure due to significant technical
difficulties [7, 8].

CLINICAL CASE

47-years-old patient, 180 kg, 210 cm, was admit-
ted to Multidisciplinary hospital for outpatient treat-
ment ,Heart and Brain® — Pleven, with excruciating
pain during physical activity, radiating to the left lower
leg. Pain has lasted for several years, with rapid pro-
gression several weeks before hospitalization. Pres-
ents his own imaging study — magnetic resonance
tomography of the lumbar segment, with evidence of
degenerative disc disease and severe foraminal ste-
nosis at the level of L5-S1 left. No data on profes-
sional burden and concomitant pathology, except for
congestive heart failure. Operated in 2010 — removed
herniated disc with foraminotomy at the level of L4-L5
left, 2011 — performed hemilaminectomy of the L5 left
in Sofia, as due to the patient's corpulence the previ-
ous interventions were accompanied by intraoperative
complications — clinical death due to cardiac arrest
and hypoventilation.

The patient was admitted in our clinic for the first
time with severe pain syndrome and several ineffec-
tive spinal surgeries due to his corpulence — BMI 41.8.
Repeated refusals of surgical treatment, anamnestic
data on hemodynamic collapse and clinical death in-
traoperatively.

Upon admission from the objective condition
and neurological status, very limited volume of ven-
tral and dorsal flexion in the lumbar spine, peroneal
paresis to the left, tension in the paravertebral mus-
cles of the lumbar segment to the right, neurogenic
claudication. Positive symptom of Lassegue 40° left,
missing Achilles’ reflex left radiculopathy L5 left. Vi-
sual analogue scales — 8-9. Hemodynamically stable,
ECG - sinus rhythm. Normal laboratory indicators for
the age. According to clinical and paraclinical data,
the patient was prepared for surgery — foraminoto-
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VAS - 10. XemoguHaMu4Ho e cmabuneH, EKI nokasa
cuHycoB pumvM. AabopamopHume nokasameau ca
HopmaAHU 3a Bv3pacmma. CbobpasHo KAuHUUHUME
U napakAUHUYHU gaHHU nauueHmbm e nog2omBeH
3a onepauusi — popamuHomomus L5-S1 u mukpoguc-
kekmomusi L4-L5, BasBo, upe3 HeBpoHaBuzauuoHeH
koHmpoa. MHmpaonepamuBHo HacmbnBa xemogu-
HamuueH koaanc, HenoBausiBaw, ce agekBamHo, npu
koemo uHmepBeHuusma e npeycmaHoBeHa no Bu-
manHu nokaszameau. Caeg cmabuausupaHe Ha Cbc-
mosiHUemo u npeoueHka Ha onepamuBHusa puck, ce
npucmovnu kbm peonepauus, gupekmHa gekomnpe-
Cusl Ha cnuHaAHusa kaHaAa upe3 3ageH napaBepmeb-
paneH gocmbn, 6e3 uHMpaonepamuBHU YCAOKHEHUS.
ManucaH e ¢ peanamuBHO nogobpeHue Ha HeBpono-
2U4yHusg cmamyc u 6oakoBama cumnmomamuka.

Mopagu aBaHcupaHe Ha onaakBaHusima u 3agbA-
bouaBaHe Ha HeBpoaozuuHama cumnmomamuka na-
uueHmbm nocmovnBa 3a nopegeH npuem u npeMmuHaBa
npe3 npegonepamuBeH guagHOCMUYEH NPOUEC C Ha-
coueHocm 3a ALIF. AabopamopHume uscaegBaHus ca
6e3 guHamuka, om obpasHume uscaegBaHus peHmae-
Hozpadusama Ha AymbanHus ceameHm noka3Ba gaH-
HU 3a cmecHeHu guckanHu npocmpaHcmBa L5-S1 u
usanageHa AymbanHa aopgosa. KT aopmozpadusma
omkpuBa budypkauus Ha goAHa npa3Ha BeHa Ha HUBo
uHmepBepmebpaneH guck L4-L5 u budpypkauusma Ha
abgomuHaAHa aopma Ha HUBo maaomo Ha L4.

Cnaeg kAauHUYHO obcwXkgaHe u oueHka Ha onepa-
muBHus puck e npegnpuema ALIF upe3 HanpeueH
AUHEEeH napameguaHeH kokeH paspes BasBo, ekap-
mupaHe Ha pekmyc abgomuHuc u upe3 pempone-
pumoHeaneH gocmbn ce gocmuzgHa go uHmepBep-
mebpaHus guck Ha HUBo L5-S1. N3Bvpwu ce ALIF nog
peHmzeHoB koHmpoa, kamo ce umnaaHmupa Peek-
keugk ¢ BucouuHa 19 mm usnbAHeH ¢ kocmHa ma-
mpuua (due. 5a, 5b, 5¢). OnepamuBHama npouegypa
npemuHa 6e3 ycaoXkHeHus, a Bb3cmaHoBumeAHusm
nepuog 6e MuHumaneH. Om koHMpoAHUMe 0bpasHu
uscaegBaHus ce ycmaHoBu 3HauumeAnHo Bb3cmaHo-
BsBaHe Ha BucoyuHama Ha HUBomo Ha uHmepec. 3a-
beas3a ce noAHa pegykuus Ha omnagHama HeBpono-
2uuyHa cumnmomMamuka u omuwywmsiBaHe Ha 6oakoBus
cuHgpom. MauueHmbm be usnucaH Ha 4-musi geH om
onepamuBHama uHmepBeHuus B gobpo 0bwo Ccbe-
mosHue 6e3 HukakBu onaakBaHus, VAS — 1-2.
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my of L5-S1 and microdiscectomy of L4-L5 left by
neuronavigation control. Intraoperative hemodynam-
ic collapse occurs, which does not respond ade-
quately, and the intervention was interrupted upon
vital signs. After stabilization of the condition and
reassessment of the operative risk, reoperation was
performed, direct decompression of the spinal canal,
through posterior paravertebral access, without in-
traoperative complications. Discharged with relative
improvement of neurological status and pain symp-
toms.

Due to the advancement of the complaints
and the aggravation of the neurological symptoms,
the patient is admitted for another again and goes
through a preoperative diagnostic process with a
focus on ALIF. Laboratory tests are without dynam-
ics, from imaging studies radiography of the lumbar
segment shows data for narrowed disc spaces L5-
S1 and loss of lumbar lordosis. Computer aortog-
raphy detects the bifurcation of the inferior vena
cava at the level of the intervertebral disc level L4-
L5 and bifurcation of the abdominal aorta at body
level of L4.

After clinical discussion and assessment of the
operative risk, ALIF was undertaken through a trans-
verse linear paramedian skin incision left, expansion
of rectus abdominis, and retroperitoneal access to the
intervertebral disc at the L5-S1 level. ALIF was per-
formed under X-ray control by implanting a 19 mm
high Peek cage filled with bone matrix — DBM (Fig.
5a, 5b, 5¢). The operative procedure passed without
complications and the recovery period was minimal.
The control imaging studies revealed a significant re-
covery at the height of the level of interest. There was
a complete reduction of the neurological symptoms
and the disappearance of the pain syndrome. The pa-
tient was discharged on the 4th day of the operation
in good general condition without any complaints, Vi-

sual analogue scales — 1.



OBCb)XOAHE

ALIF ocmaBa He3ameHUM Memog 3a AeuYeHue Ha
MHokecmBo cnuHaAHU 3aboasBaHus, kamo npegoc-

V. Tunov et al.
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DiscussioN

ALIF remains an indispensable method for the

treatment of many spinal diseases, providing high

maBsa Bucoku Bb3amokHocmu 3a kopekuus Ha Aym-
banHama Aopgos3a, Bv3cmaHoBsBaHe Ha Mmexkgyn-
pewAeHHama Buco4uHa u uHgupekmHa popamuHanHa
gekomnpecus, AeueHue Ha ChuHaAHa HecmabuAHOCM
U cnhuoHgunoAucmesa, noBausBaHe Ha 6oakoBama
cumnmomamuka om guckoB npousxog [7, 9].

opportunities for correction of lumbar lordosis, resto-
ration of intervertebral height and indirect foraminal
decompression, treatment of spinal instability and
spondylolisthesis, affecting pain symptoms of disc or-
igin [7, 9].
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@ua. 1. MpegonepamuBHa peHmzeHozpadus Qua. 2. KT Ha kopemHa aopmozpadus

Fig. 1. Preoperative radiography Fig. 2. Computer tomography — abdominal aortography

®Duz. 4. MPT Ha AymbaneH omgen ¢ dopaMuHanHa cmeHosa
(BAsiBo) — 3.9 mm 3agHa BucouuHa Ha gucka

@ua. 3. MNMpegonepamuBHa KT Ha AymbaneH omgeA ¢ dpopamu-
HaAHa cmeHo3a — 3.9 mm 3agHa BucouuHa Ha gucka

Fig. 3. Preoperative CT scan of the lumbar region with foraminal
stenosis — 3.9 mm posterior disc height

Fig. 4. Lumbar MRI with foraminal stenosis (left) — 3.9 mm
posterior disc height
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Cc

®ua. 5a, 5b, 5¢. MocmonepamuBeH koHmponeH KT (2ope BasBo) u epadus, nokasBawu BvacmaHoBeHa BucouuHa Ha HuUBomo — 1.01 cm

Fig. 5a, 5b, 5c. Postoperative follow-up CT (top left) and graph showing restored level height — 1.01 cm

3 AKAIOYEHUE

YcnewHomo npuAazaHe Ha onepamuBHama mex-
Huka npu obcwkgaHus nauueHm, nokasBa Bbamoxk-
Hocmume u npeguMcmBama Ha npouegypama gopu
npu BucokopuckoBu u cuumaHu 3a UHonepabuAHU
60AHU. Cuumame, ye npaBuAHUAM, UHgUBUgyaAu3U-
paH nogxog 3a onepamuBHO AeueHue, gobpama gu-
azHocmuka u npegonepamuBHa nogezomoBka, kakmo
U XupypauuyHusm onum, Bogsm go MHO20 gobpu u
okypakaBawu caegonepamuBHu peayamamu.
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CONCLUSION

The successful application of the operative
technique of the discussed patient shows the pos-
sibilities and advantages of the procedure even in
high-risk and considered inoperable patients. In
conclusion, we believe that the right, individualized
approach to surgical treatment, good diagnosis and
preoperative preparation, as well as surgical expe-
rience, lead to very good and encouraging postop-
erative results.
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WHTEPMEQWEPEH TN ATPUOBEHTPUKYAAPEH CEMNTAAEH OEQEKT
B 3PAAA Bb3PACT

C. bowHakoB, B. KopHoBcku, A. MupueBa
MBAA ,,Covpue u mo3vk” — Bypzac

Peslome. AmpuoBeHmpukyaapHume cenmanHu gedpekmu (AVSD) ca psgka BpogeHa cbpgeyvHa namono-
2ud, xapakmepusupauwa ce ¢ MHO206poUHU cmpykmypHU NPOMEHU No aHmpuoBeHmpukyaapHume kaanu,
mekgynpegcbpgHama u mexkgykamepHama npezgpaga. lNpegcmaBame kauHuueH cayyad Ha 48-zoguwHa
>keHa ¢ uHmepmeguepeH mun AVSD (Hau-pegkus mun), guagHocmuuupaH gecemuaemus caeg gBe Hop-
MaAHU pakgaHusi U gbAbe 6e3CUMNMOMEH NEpUOd.

KalouoBu gymu: ampuoBeHmpukyrapeH cenmaneH gepekm, uHmepmeguepeH mun, BpogeHu copgeyHu
3abondBaHus, CopgeyHa HegocmambyHocm, ostium primum

INTERMEDIATE ATRIOVENTRICULAR SEPTAL DEFECT IN ADULTHOOD

S. Boshnakov, V. Kornovski, L. Mircheva
MHAT ,Heart and Brain“— Burgas
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Abstract. Atrioventricular septal defects (AVSD) are a rare congenital heart pathology characterized by
different structural abnormalities of the atrioventricular valves, interatrial and interventricular septa. We
present a clinical case of a 48-year-old woman with intermediate type AVSD (the rarest type), diagnosed
decades after two normal childbirths and a long asymptomatic period.

Key words: atrioventricular septal defect, intermediate type, congenital heart diseases, heart failure,
ostium primum

BbBEOEHUE INTRODUCTION

AmpuoBeHmpukyrapHume cenmanHu gedekmu
(AVSD) ca psagka BpogeHa copgeuHa maadpopmauus,
c uecmoma 1 Ha 1859 HoBopogeHu [1]. Xapakmepu-
3upam ce ¢ Hucko pasnonokeH MeXgynpegcbpgeH
gedekm (septum primum defect) u pazauuHo no cme-
NeH uaMeHeHue Ha ampuoBeHmpukyAaapHume kaanu u
mMexkgykamepHus cenmyM. VIHmepmeguepHusm mun
AVSD e Hau-pegkusm mun AVSD u ce xapakmepu-
3upa ¢ HaAuyue Ha 060cobeHU MmumpanHa u mpukyc-
nuganHa kaana. Bpememo go ussBa Ha cumnmomu
Bapupa mexXgy nauueHmume, kamo Hau-4yecmo gua-
2Ho3ama ce nocmaBs B8 gemcka Bv3pacm, Ho B Hskou
cAyyau moXke ga ce nocmaBu 3HauuUMEAHO No-KbCHO.

Atrioventricular septal defects (AVSD) are a
rare congenital heart malformation, with an inci-
dence of 1 in 1859 new-borns [1]. They are char-
acterized by a septum primum defect and varying
degrees of alteration of the atrioventricular valves
and the interventricular septum. The intermediate
type of AVSD is the rarest type of all AVSDs and
is characterized by the presence of separate and
distinct mitral and tricuspid valves. The time to on-
set of symptoms varies between patients, with the
diagnosis most commonly made in childhood, but in
some cases much later.

KAVHUYEH CAYYARN A CLINICAL CASE

MNMpegcmaBawve 48-2oguwHa >keHa ¢ Heu3BecmHa
go MOMEHmMA CbpgeyHa UAU 2eHemuyHa hamoaoaus,

>> 42

We present a 48-year-old woman with no known
cardiac or genetic pathology who was admitted



kossmo ce npegcmaBsa ¢ nposBu Ha cbpgeuHa Hegoc-
mambyHOCM — AeCHa yMopa, 3agyx u obwa omnag-
Hanocm. OnaakBaHusma gamupam om npegu okono
10 2oguHu. TozaBa e buaa HacoueHa kbm ncuxua-
mbp, 6e3 ga e ocbwecmBaBaH npeaneg om kapgu-
onoz. MauueHmkama e umana gBe paxkgaHus npe3s
20-me cu 20guHu — per vias naturales, koumo ca npo-
mekau 6e3 ycrokHeHus u 6e3 ga e buao nopogeHo
CbMHeHuUe 3a kapguonozuueH npobaem.

QusukanHusm cmamyc paskpu XOAOCUCMOAEH
wym 3/6 cm. B obaacmma Ha apex cordis, be3 gpyaa
namono2uyHa Haxogka, a om enekmpokapguozpadu-
Ama ce ycmaHoBu cuHycoB pumbMm, 6e3 namonaoauu-
HU U3MEHEHUSI.

MpoBegeHu bsaxa mpaHcmopakaAHa U mpaHceso-
¢dazeanHa exokapguozpadusi, om koumo ce koHcma-
mupaxa cheuuduyHu 3a uHmepmeguepHus mun AVSD
xapakmepucmuku — mexkgynpegcovpgeH gedbekm mun
primum u manok MexkgykamepeH gedpekm npu oboco-
6eHu MumpanHa u mpukycnuganHa kaana, ¢ Haauuue
Ha MumpaneH ,knepm®, Bogew, go ymepeHa Mumpan-
Ha pezypaumauus. Busyanupa ce 3Hauum AsBo-geceH
WwbHM Ha mMekgynpegcopgHo HUBO U no-mMaAbk — Ha
mexkgykamepHo (¢ue. 1-3). [lscHama kamepa ce oue-
HU kamo guaamupaHa ¢ pasMepu u obemu Hag mesu

Qua. 1. TTE, usobpazsBawo gepekmume Ha meXkgynpegcopg-

Ho u mexkgykamepHo HuBo. C uepBeHa cmpenka e ykasaHo

Macmomo Ha mexkgykamepHus gedekm, a coC CuHs — Ha Mexkgy-

npegcopgus gedpekm

Fig. 1. TTE depicting the defects at the inter-atrial (blue arrow)
and inter-ventricular (red arrow) level

S. Boshnakov et al.
Intermediate atrioventricular... CARDIOLOGY&
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with symptoms of heart failure — fatigue, shortness
of breath and a general sense of feeling weak. The
complaints dated back 10 years. She at the time re-
ferred to a psychiatrist without being consulted with
a cardiologist. The patient had two childbirths in her
20s — per vias naturales — without complications or
suspicion of a heart issue.

Her physical examination revealed a 3/6 holos-
ystolic murmur around the apex, without any other
pathological findings. Electrocardiography showed a
normal sinus rhythm.

Transthoracic and transesophageal echocardiog-
raphies were performed with the help of which char-
acteristics specific to the intermediate type AVSD
were established — interatrial primum defect, a small
interventricular defect while the mitral and tricuspid
valves still being independent and the presence of a
mitral valve ,cleft leading to moderate mitral regurgi-
tation. A significant left-to-right shunt was visualized
at the interatrial level and a smaller one at the in-
terventricular level (Fig. 1-3). The right ventricle was
estimated to be dilated with dimensions and volumes

Quaz. 2. TEE — Busyaausupa ce mexgynpegcopgHusm gedekm
¢ AsBo-geceH wobHM (ykasaHu cbc cmpenka)

Fig. 2. TEE - the interatrial defect with left-right shunt is
visualized (indicated by an arrow)
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Ha AsBama kamepa. Busyaausupa ce u aeka mpukyc-
nugaAHa peaypaumauusi C NPUBAUBUMEAHO HaAsizaHe
B apmepus nyamoHaAuc okono 40 mmHg.

OcvuwecmBu ce komnlomobp-momozpadcko uscneg-
BaHe Ha copuemo, npu koemo ce Bepuduuupa HaAuuu-
emo Ha meXkgynpegcbpgeH gedekm ¢ pasmvep — 11 mm,
mexkgykamepeH gedekm c pasvep — 3 mm, u knepm®
Ha mumpanHama kaana (¢ue. 4). NMpegBug ycmaHoBe-
Hama xeMoguHamuyHoO 3Hayuma komnaekcHa BpogeHa
cbpgeuHa Mandopmauus u usdsBama Ha CuMNMOMU,
nauueHmkama be HacoueHa 3a cbpgeuHa kamemepu-
3auus u nocregBawa onepamuBHa kopekuus. Kom mo-
MeHma, me Bce owe He ca u3BbpweHu nopagu Aunca
Ha Ccb2Aacue om cmpaHa Ha nauueHmkama.
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Que. 3. TEE - uzobpasaBa mumpanHama
peaypaumauus

Fig. 3. TEE - depicts the mitral valve regurgitation

exceeding those of the left ventricle. Mild tricuspid re-
gurgitation was noted with an approximate pulmonary
artery pressure of about 40 mmHg.

A computed tomographic examination of the
heart was carried out, during which the presence of
an inter- atrial defect with a size of 11 mm, an in-
ter — ventricular defect with a size of 3 mm and a
ccleft* of the mitral valve was verified (Fig. 4). Given
the hemodynamically significant complex congenital
heart malformation and the presence of symptoms,
the patient was referred for preoperative cardiac cath-
eterization and subsequent surgical correction. At the
time of writing however, they have yet to be performed
due to lack of patient consent.

Quea. 4. KT Ha copue — ¢ YepBeHa cmpenka e NnocoUYeHo Msc-
momo Ha MexkgynpegcbpgHus AsBo-geceH woHm

Fig. 4. CT of the heart — the location of the interatrial left-right
shunt is indicated with a red arrow



OBCb)XOAHE

AmpuoBeHmpukyaapHume cenmanHu gepekmu ca
2pyna BpogeHu 3abonadaBaHus, koumo ca yacm om KoH-
MUHyyM, Xapakmepu3supau, ce C pa3Au4Ha No cmenex
komyHukauus mexkgy AeBume u gecHume kyxuHu, kak-
MO u Ha mumpaAHama u mpukycnugaaHama kaana.
CowecmByBam gBe ocHoBHU knacudpukauuu Ha mesu
gedekmu — no Rastelli u no International Paediatric and
Congenital Cardiac Code (IPCCC), kamo B Hacmo-
fAwama cmamus usnon3Bame nocaegHama. B eguHus
kpau Ha koHmuHyyma cmou HopMaAHama aHamomus
Ha cbpuemo, nocregBaHa om uacmuueH mun AVSD,
koumo ce xapakmepu3supa ¢ usoaupaH ostium primum
gedekm uAu usoAupaH membpaHo3eH MexkgykamepeH
gedekm, a om gpyzcama cmaHa cmou nbAHUsSM AV
kaHan ¢ egHa obwa ampuoBeHmpukyrapHa kaana u
komyHukauuu mexkgy gBeme npegcovpgus u kamepu
Hag u nog masu kaana. Mo cpegama Ha koHmuHyyma
Ce Hamupam UHMepMeguepHUME, UAU HapuyaHu ouwie
npexogHu ¢opmu. Mpu me3u popmu uma HaAuvue Ha
meXkgynpegcbpgeH u mekgykamepeH gedekm npu
obocobeHu MumpanHa u mpukycnugaaHa kaanu. Om
Bcuuku me3u dpopmu Hau-pegku ce a8s8am uHmMepme-
guepHume gedekmu [2].

Emuonozusma u namozeHe3zama B cBosma 2o-
Aama yacm ocmaBam HeHanbAHO u3sicHeHu. KoM Ha-
cmoswus MoMeHmM ocHoBHO BHumaHue ce obpvbuia
Ha HenpaBuAnHOmMO pa3Bumue Ha gop3aAHama Me-
3eHXuMHa npompy3us no Bpeme Ha embpuoHaAHoO-
mo pa3Bumue [3]. PasauuHu BpogeHu 3aboaaBaHus
u cuHgpomu ce acouuupam ¢ AVSD, Ho Hau-Beue —
CuHgpombm Ha [ayH, koumo e HaAuueH npu 50% om
nauueHmume ¢ AVSD [4]. XapakmepHO 3a nauueH-
mume ¢ AVSD e, ue me umam no-pasAuyHa aHamo-
Mus Ha kaanHus anapam u npoBogHama cucmema.
AV Bv3erbm e pa3noAokeH No-gop3anHO u no-kay-
gaAHO cnpsmo obuuvaluHomo My noaokeHue. ToBa,
3aegHo ¢ yecmo HaAuuvHus gedbekm Ha mexkgykamep-
Hus cenmym, Hanaza $opmupaHe Ha gbAbe Hepas-
knaoHsBaw, ce cHon Ha Xuc, koumo ga gocmuaHe go
covpgeuHus Bpox [5]. imeHHO nopagu moBa npu me3su
nauueHmu Hepsigko ce HabalogaBam geceH begpeH
60k, AV B6A0k nbpBa cmeneH u no-pagko AV 6aok I
u lll cmeneH [6].

KAuHuuHama kapmuHa ce cbcmou OCHOBHO om
Npu3Hauu Ha cbpgeyHa HegocmambuHocm, kosmo ce

S. Boshnakov et al.
Intermediate atrioventricular... CARDIOLOGY&
Volume 5, Number 3 + 2022 CARDIAC SURGERY

DiscussioN

Atrioventricular Septal defects are a group of
congenital diseases that are part of a continuum
characterized by varying degrees of communica-
tion between the left and right cavities, as well as
the mitral and tricuspid valves. There are two main
classifications of these defects — according to Ras-
telli and according to the International pediatric and
congenital cardiac code (IPCCC) - in this article
we use the latter. At one end of the continuum is
normal cardiac anatomy, followed by partial AVSD,
which is characterized by an isolated ostium primum
defect or isolated membranous interventricular de-
fect, and on the other side stands the complete AV
canal with one common atrioventricular valve and
communications between both atria and ventricles
above and below a common valve. In the middle of
the continuum are the intermediate or also known
as transitional forms which consist of interatrial and
interventricular defects with separate mitral and tri-
cuspid valves. Of all these forms, the intermediate
ones are the rarest [2].

Etiology and pathogenesis remain largely un-
clear. At the moment, the main scientific atten-
tion is pointed at the incorrect development of the
dorsal mesenchymal protrusion during embryonic
development [3]. Various congenital diseases and
syndromes are associated with AVSD — especial-
ly Down syndrome — it is present in approximately
50% of all AVSD cases [4]. The clinical manifesta-
tion mainly consists of signs of heart failure, which
appear at different ages and with different severity
depending on the type of the defect. Those with a
relatively larger left-right shunt and pulmonary hy-
pertension, as well as patients with significant AV
regurgitation, have an earlier onset of symptoms.
On the other hand, patients with intermediate or
partial AVSD develop symptoms at a later age [5].
Patients with AVSD have different anatomical struc-
ture of the valve apparatus and conduction system.
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nposBsaBa B pasauuHa Bb3pacm u ¢ pasauyHa mexkecm
8 3aBucumocm om muna Ha gedekma. Teau, ¢ HaAu-
yue Ha OMHOCUMEAHO NO-20AM AsBO-geceH WbHmM u
CbomMBemHo NnyaAMOHaAHa XxunepmoHus, kakmo u nauu-
eHmume cbc 3Hayuma AV pegypzumauus umam no-
paHeH geblom Ha onaakBaHusima. Om gpyea cmpaHa,
nauueHmMume C UHMeMeguepeH UAU NapuuaneH mun
AVSD pa3BuBam cumnmomu B no-kbcHa Bv3pacm [7].

HuazHocmukama Ha nauueHmume ¢ AVSD moxe
ga 3anoyHe owe npegu pakgaHemo ¢ nomowma Ha
demanHama exokapguozpadus. Caeg pakgaHe oc-
HOBHUSM cnocob 3a nocmaBsHe Ha guasHo3ama ce
A8aBam 2D mpaHcmopakanHama u mpaHce3odaze-
anHama exokapguozpadus, koumo usobpaszaBam ge-
dekmume mexkgy reBume u gecHume kyxuHu u aco-
uuupaHume kaanHu Aesuu. 3D exokapguozpadusma
MoXke ga gonpuHece 3a NAaHUpaHemo Ha onepamuB-
Hama uHmepBeHuus npegBug no-gobpomo Busyau-
3upaHe Ha ampuoBeHmpukyAaapHume kaanu u usxogs-
wus mpakm Ha AsBama kamepa [8]. KomnlombpHama
momozpadus U AgPEeHO-Ma2HUMHUAM PEe30HaHC Cbwo
Mo2am ga nomo2Ham B guazHoCcmuuupaHemo Ha
cmpykmypHume u3meHeHusi, a cbpgeuHama kameme-
pusauus uma OCHOBHO 3HauyeHue npu onpegensiHe Ha
cbnpomuBaeHuemo Ha bearogpobHume cbgoBe (PVR).

NeueHuemo Ha AVSD ce pasgens Ha koHcepBa-
muBHOo u onepamuBHo. KoHcepBamuBHOMO AeveHue
€ HacouyeHo kbm npusHauume Ha CbpgeuHa Hegoc-
mambyHOCM U ce cbCmou ocHoBHO B u3non3BaHe
Ha ACE uHxubumopu, guypemuuu, gu2okcuH u gp.
Yecmo ce Hanaza u BkalouBaHemo Ha XpaHUmMEeAHU
gobaBku 3a yBeauuaBaHe Ha meaecHomo meano B
cAyvaume, kozamo mo e nogHopmeHo [9].

Cnopeg EBponeuckume npenopvku om 2020 e.
3a AeUeHue Ha BpogeHu cvbpgeyHu 3aboasBaHus npu
Bv3pacmHu, onepamuBHO AeYeHue Ha yacmuyHume
AVSD e nokasaHo B8 cayuyaume Ha 3HaUUMO gecHoka-
MepHo obpemeHsBaHxe [10].

MopBomo onepamuBHO AeYeHuUe € onucaHo npe3
1955 2. [11]. PasapabomeHu ca mpu ocHoBHU onepa-
muBHu mexHuku 3a AeueHue Ha AVSD:

a) mexHuka Cc egHO naamHo (single-patch
technique) — npu Hes ce u3noA3Ba egHO NpomMe3HO
naamHo 3a kopekuus Ha mexkgynpegcopgusi u Mex-
gykamepHus gedpekm;

6) mexHuka ¢ g8e naamHa (two-patch technique)
— egHomo naamHo 3amBapsi meXkgynpegcbpgHus, a
gpy2omo mexkgykamepHus gedpekm;
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The AV node is located more dorsally and more
caudally to its usual position. This, together with
the often present interventricular septum defect
necessitates the formation of a long unbranched
bundle of His in order to reach the cardiac apex [6].
Because of this, right bundle branch block, first-de-
gree AV-block, and less often Il and Il degree AV
blocks are often found in these patients [7].

The diagnostic process can start even before
labor by using fetal echocardiography. After birth,
the main diagnostic methods are the 2D transtho-
racic and transesophageal echocardiographies,
which depict the defects between the left and right
cavities and the associated valve lesions. 3D echo-
cardiography can contribute to the planning of the
operative intervention given the better visualization
of the atrioventricular valves and the left ventric-
ular outflow tract [8]. Computed tomography and
magnetic resonance imaging can also help diag-
nose structural changes. Cardiac catheterization is
essential in determining pulmonary vascular resis-
tance (PVR).

The treatment of AVSD is divided into conser-
vative and operative. Conservative treatment targets
heart failure and mainly consists in the use of ACE
inhibitors, diuretics, digoxin, etc. It is often necessary
to include nutritional supplements to increase body
weight in underweight patients [9].

According to the ESC guidelines for the manage-
ment of adult congenital heart disease published in
2020, operative treatment of partial AVSDs is indi-
cated in cases of significant right ventricular over-
load [10].

The first surgical treatment was described in 1955
[11]. Three main operative techniques have been de-
veloped to treat AVSD:

a) single-patch technique — it uses one prosthetic
patch to correct both the inter-atrial and inter-ventric-

ular defects

b) two-patch technique — one patch closes the
inter-atrial defect and the other the inter-ventricular
defect.



B) moguduuupaHa mexHuka C €egHO nAamHO
(modified single-patch technique) — mexkgykamepHusm
gedekm ce 3amBaps ¢ homowma Ha Mamepuaa om
AV knanama, a mexkgynpegcopgHusim — ¢ NAamHo.

Mpu nauueHmume ¢ uHmepmeguepeH mun AVSD
Hau-yecmo ce u3noA3Bam gBe naamHa uAu Mmogudu-
uupaHa mexHuka ¢ egHO nnamHo. AKO umMa HaAuuyeH
Knedpm“ Ha AV kaanama, mou ce 3amBapsi ¢ weB
[12]. Obwama 10-zoguwHa npeXkuBsemocm npu na-
uueHmume, onepupaHu no noBog AVSD, e HapacHa-
Aa npes nocaegHUmMe gecemuaemus u Bapupa mexkgy
70% [13] u 100% [14].

3 AKAIOYEHUE

AmpuoBeHmpukyrapHume cenmanHu gedekmu ca
psgka Haxogka npu nauueHmu B 3psaa Bv3pacm. Haco-
UEHOMO MbpPCEHE U U3NOA3BaHEMO Ha MyAmMuMOgaAHa
obpasHa guazHocmuka Bogu go no-paHHO nhocmaBsHe
Ha guazHo3a U HaBpemeHHO AeueHue, a Bb3pacmma Ha
nauueHma He 6uBa ga bBbge npuyuHa 3a uskalouBaHe
Ha BpogeHo copgeuHo 3abonsBaHe — gopu u 3a makoBa,
koemo e obukHOBeHO C paHeH geblom Ha cuMnmomu-
me. Hacmosawusm KkAuHUueH cAydau gobpe ualocmpu-
pa cbBpemeHHama meHgeHuus kov npeHebpeaBaHe Ha
OCHOBHUME guagHOCMUYHU Memogu — B cayuas cbpgeu-
Hama ayckyamauus. Bonpeku no-Huckama cu guazgHoc-
muyHa cmolHocm cnpsiMo CbBpemeHHama obpa3Hama
guazHocmuka, ayckyamauusma u dusukaaHusm npe-
aneg kamo usino umam 3acaykeHo msacmo B kauHuuHama
npakmuka nopagu gocmbnHoCMmMa UM U MUHUMaAHOMO
Bpeme, koemo omHemam. ToBa 2u npaBu He3ameHuMu B
ckpuHuHea Ha wupok cnekmbp 3aboasaBaHus — BuAo Mo
uecmu uAu pegku, npugobumu uau BpogeHu.
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¢) modified single-patch technique — the inter-
ventricular defect is closed with material from the
AV valve, and the inter-atrial defect is closed with a
patch.

In patients with intermediate type AVSD, a two-
patch or a modified single-patch techniques are most
often used. If there is a ,cleft, of the AV valve, it is
corrected with a suture [12]. The overall 10-year sur-
vival rate after surgical treatment has increased over
the last decades and varies between 70% [13] and
100% [14].

CONCLUSION

Atrioventricular septal defects are rarely diag-
nosed after childhood. The use of multimodal im-
aging leads to earlier diagnosis and timely manage-
ment and the middle age of the patient should not
be a reason to exclude congenital heart disease —
even for one that is found in children mainly. Despite
their lower diagnostic value compared to modern
medical imaging, auscultation and physical exam-
ination in general have a well-deserved place in clin-
ical practice due to their accessibility. This makes
them indispensable in the screening of a wide range
of diseases — be they common or rare, acquired or
congenital.
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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
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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

>> 50





