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NPEACBHPOHN NHDAPKTU
C. bowHakoB, H. JoueBa, H. QumumpoB, Ba. KopHoBcku, T. BekoB

MBAA ,Cvpue u mo3vk” — bypeac, Bvaeapcku kapguonoeuyeH uHcmumym

Peslome. lMpegcbpgHume uHdapkmu ca u3zBecmHu om noumu cmoAemue, Ho Bonpeku moBa uecmo
ocmaBam Hepa3no3Hamu B exkegHeBHama kauHuuHa npakmuka. B noBeuemo cayuyau npomuuam B kom-
buHauusa ¢ kamepHu MuokapgHu uHpapkmu. Emuonozusma Ha npegcbpgHume uHdapkmu ce cBop3Ba
npegumHo ¢ amepockaepomuuHa 2eHesa, Ho cowecmByBam u npegcbpgHu uHdapkmu, koumo ca yacm
om ekcmpakapguaAHu cuHgpomMu, a cbwo u makuBa ¢ smpo2eHHa emuono2usi. KAuHUYHama kapmuHa,
kozamo e HaAuue, ce Bragee 0CHOBHO om cCUuMNMOMU Ha CbpgeyHa HegocmambyHocm u maxukapgus
B pesyamam Hau-yecmo Ha HagkamepHu apummuu. OcHoBHO mMsacmo B nocmaBsHemo Ha guaz2Ho3ama
cmou enekmpokapguozpadusma, a AeueHuemo e HacoueHo kbm npeBeHuus u kopekuusi Ha nomeHuu-
anHUMe YCAOXKHeHUS.
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KalouoBu gymu: npegcopgHu uHdapkmu, npegcopgHa ucxemus, npegcbpgHo MwkgeHe, PTa ceavenm

ATRIAL INFARCTIONS
S. Boshnakov, N. Docheva, N. Dimitrov, VI. Kornovski, T. Vekov

LHeart and brain“ hospital — Burgas, Bulgarian Cardiac Institute

Abstract. Although atrial infarctions have been known to exist for more than a century and have almost
always been found in combination with ventricular infarctions, they are still rarely diagnosed. Whilst their
etiology is mainly atherosclerotic, non-atherosclerotic and especially PCl-induced atrial infarctions have
also been reported. When symptomatic, the clinical features of atrial infarctions would be a consequence
of heart failure and supraventricular arrhythmias. Diagnosis is based on ECG and echocardiography and
the treatment is aimed at prevention and the management of potential complications.

Key words: atrial infarctions, atrial ischaemia, atrial fibrillation, PTa segment

BbBEQEHUE

MpegcopgHume uHdpapkmu, makap u usBecmHu
om noumu cmoaemue, ce s8ga8am psagko nocmaBs-
Ha guagHo3a B Hawu gHu. MNMpuyuHama — mpygHocmu
npu nocmaBsiHe Ha guagHo3ama uAu ¢pakmobm, ue He
ce mopcam akmuBHO?

Bonpeku ue nopBusm onucaH cayval Ha npeg-
copgeH uHdapkm e om 1925 2. [1], a nbpBume guae-
HocmuuupaHu upe3 enekmpokapguozpadus (EKI)
cayuvau ca om 1939 e. [2], Bce owe moBa 3aboraBaHe
ocmaBa He HanbAHO NPOYYEHO.

ETtnonorna n nATOreHesa

To3u mun uHdapkmu noumu BuHazu npomuuam B
kombuHauus ¢ kamepHu muokapgHu uHdapkmu u uskalo-

INTRODUCTION

Even though atrial infarctions have been known to
exist as a clinical entity for nearly a century, they are
rarely diagnosed nowadays. The reason, probably, is
because, not only is their presence difficult to prove,
but also they are often not even looked for.

The first reported case of an atrial infarction was
described in 1925 [1] and the first ECG-based diag-
nosis was made in 1939 [2]. Nevertheless, the topic
deserves further attention.

ETIOLOGY AND PATHOGENESIS

These types of myocardial infarctions are almost
always found in combination with ventricular infarc-
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C. bowHakoB u gp.
KAPANOAOT A & NpegcbpgHu undapkmu
KAPAMOXMPYPT A Tom 3, 6pod 2 - 2020

yumeAHo psigko — u3oAupaHo. Yecmomama Ha npeg-
cbpgHume uHdapkmu Bapupa 3HaYUMEAHO npu pas-
AUYHUME npoyuBaHus, kamo Hau-2oAaMomo npoyyBaHe
u3BobpweHo Npu aymoncupaHu hauueHmu ¢ MmuokapgeH
uHdapkm gokaagBa uecmoma om 17% [3]. YcmaHoBeHo
€, Ye gscHOmMO npegcbpgue ce 3acsiza okono 5 nomu
no-yecmo omkonkomo AsBomo, kamo Hau-3acesHama-
ma vacm ce s8a8a gacHama aypukyaa. Kamo npuuuna
3a moBa ce npuemam Hskou ocobeHocmu B8 Mukpouup-
kyanauusma Ha gsacHomo npegcbpgue u no-HUCkomo Cb-
gopkaHue Ha kucnaopog B gecHume KyxuHu [4].

OcBeH ¢ amepockepomuuHa emuonozus, npeg-
cbpgHuUme uHdapkmu Mozam ga 6bgam cbnbmcmBa-
wo ABAeHue u npu HaKkou gpya2u CbCMOSHUSA — NYAMO-
HaAHa apmepuaAHa XunepmoHus (Om MEeH3UOHHOMOo
obpemeHsiBaHe Ha gecHume CbpgeyHu kyxuHu), om-
paBsHe ¢ anymuHeB ¢ocdug (necmuuug), amakcus
Ha Qpugpaux u gp. [5].

HabalogaBam ce u smpozeHHU npegcbpgHU UH-
dapkmu, cBobp3aHu ¢ nepkymaHHa aHz2uonaacmuka
nopagu HapywaBaHe Ha kpovBocHabgaBaHemo Ha
npegcopgusma — ¢ua. 1.

Mpu makuBa nauueHmu uyecmo ce HabalogaBa
nocmnpouegypHo noBuwaBaHe Ha hs-Tn u nosBama
Ha HagkamepHuU apummuu [6].

tions and are seldom found as isolated lesions. The
incidence of atrial infarctions varies with different
studies. By far the largest autopsy study of patients
that suffered from myocardial infarction found that
17% of them had atrial involvement [3]. The right atri-
um is reported to be affected five times more often
than the left one, with the right auricle being the
most frequently affected site. The reasons behind
this are believed to be certain properties of the mi-
crocirculation of the right atrium and the lower oxy-
genation of the blood inside it, compared to the left
one [4].

Other than atherosclerotic disease, atrial in-
farctions can accompany different conditions,
such as: pulmonary artery hypertension, alumi-
num phosphide (pesticide) poisoning, Friedreich’s
ataxia, etc [5].

Percutaneous coronary interventions (PCI) can
also cause atrial infarctions through the interruption

of atrial blood supply — figure 1.

In such patients, post-procedural supraventricular
arrhythmias often occur alongside with elevation of
hs-Tn [6].

@uz. 1. MpekvcBare Ha kpvBomoka Ha egHO om npegcbpgHume kaoHuema (AB) Ha gacHama kopoHapHa apmepus (RCA) caeg npo-

BegeHa aHzuonaacmuka

Fig. 1. Blood flow blockage of an atrial branch (AB) artery following PCI of the right coronary artery
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Mpskama Bpv3ka mexkgy npegcbpgHama ucxemus
u npegcbpgHomo MwxkgeHe (AF) ce gemoHcmpupa u
om onumume Ha M. Alasady u comp. Caeg uHgykuus
Ha npegcbpgHa ucxemus npu oBue, me ycmaHoBs-
Bam upes enekmpodusuorozuuHo uscaegBaHe HaAu-
yuemo Ha HapyweHa npoBogumocm no npegcbpgHa-
ma npoBogHa cucmema ¢ noBuweHa yecmoma Ha
npegcovpgHo MuXkgeHe [7].

KAMHNYHA KAPTUHA

KAauHuuHama kapmuHa Ha npegcobpgHUme UH-
dapkmu ce obycaaBs om:

— HagkamepHu maxukapguu — Hau-yecmo npeg-
CbpgHO MbXKgeHe;

— npegcopgHa mpombo3a — npeguMHo B gsc-
HonpegcbpgHa aypukyaa — npomuua ¢ kAuHuuHama
kapmuHa Ha 6enogpobeH mpoMboemboausoM [8];

—obocmpaHe Ha cbwecmByBawa CcbpgeyHa
HegocmambuHoCcm — HabalogaBa ce HapyweHue B
npegcbpgHama nomneHa ¢yHkuus;

— ampuoBeHmpukyaapHa kaanHa pez2ypsumauus
— BcaegemBue Ha npegcbpgHama guaamauus, guc-
¢dyHkuus u pubpo3sa [9];

— pynmypa Ha cBobogHama cmeHa Ha npegcobp-
guemo — ¢ pas2bpHama kauHuka Ha cbpgeuHa mam-
noHaga [10].

JnArHocTnka

HuazHocmukama Ha 3aboasBaHemo e mpygHa
nopagu cpaBHumeAHO Huckume cneuuduyHoCcm U
uyBcmBumeAHOCM Ha gocmbnHUME KAUHUYHU Me-
mogu. OcHoBeH memog ce sBaB8a enekmpokapguo-
2padusma (¢duz. 2), kamo 3a nocmaBsHemo Ha gua-
2Ho3ama ce u3noA3Ba HaAuvuemo Ha noHe eguH om
mpume 0cHoBHuU kpumepus Ha Liu u comp. [11]:

— EneBauust Ha PTa ceameHma (om kpasi Ha P-
BvAHama go Hauanromo Ha Q-BvAHama) Hag 0.5 mm
B omBexkgaHusa V3 u V6 ¢ peuunpoyHu genpecuu Ha
PTa BvB V1 u V2.

— EneBauust Ha PTa Hag 0.5 mm B8 | omBe>kgaHe u
peuunpouHu genpecuu BoB Il u lll omBexkgaHe.

— Oenpecuu Ha PTa ceemeHma Hag 1.5 mm B8
npekopguanHume omBexkgaHusi u Hag 1.2 mm B |, Il u
Il omBe>kgaHe, acouuupaHu ¢ HagkamepHa apummus.

JonbAHUMEAHO Moz2am ga ce HabalogaBam ge-
dopmauuu Ha P-BoaHama u npomsiHa B eaekmpu-

S. Boshnakov et al.

Atrial infarctions CARDIOLOGY&

CARDIAC SURGERY

Volume 3, Number 2 + 2020

The causative relationship between atrial isch-
aemia and atrial fibrillation (AF) is demonstrated in
the experiments conducted by M. Alasady et al. After
inducing atrial ischemia in sheep through electrophys-
iological testing, they found a decreased conduction
in the fibers of the atria, combined with an increased
incidence of AF [7].

CLINICAL PRESENTATION:

The clinical features of atrial infarctions are
based on:

— Supraventricular arrhythmias — mostly atrial
fibrillation

— Atrial thrombosis — mainly in the right auricule
— clinical manifestation is of pulmonary thromboem-
bolism [8]

— Exacerbation of heart failure — caused by re-
duction of the ,atrial kick*

— Atrioventricular valve regurgitation — provoked
by atrial dilation, dysfunction and fibrosis [9]

— Atrial free wall rupture — presenting as cardiac
tamponade [10].

DiagNosIs

Diagnosing this condition has proven to be diffi-
cult, owing to the low sensitivity and specificity of the
methods used in the clinical setting, with the method
of choice being electrocardiography (figure 2). Fur-
ther to the point, for diagnosing atrial infarction with
ECG, meeting at least one of the major Liu et al. cri-
teria is needed [11]:

—PTa segment (from the end of P wave to the
beginning of Q wave) elevation of more than 0.5 mm
in leads V3 and V6, with reciprocal depression of PTa
segments in leads V1 and V2;

— PTa segment elevation of more than 0.5 mm in
lead |, with reciprocal depressions in leads Il and llI;

— PTa segment depression of more than 1.5 mm
in precordial leads, and 1.2 mm in leads I, Il and Il
associated with any atrial arrhythmia.
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veckama U oc. lMpu cpaBHsBaHemo Ha 315 enek-
mpokapguogpamMu Ha nauueHmu ¢ HoBonosBuao ce
npegcopgHo MbkgeHe B ycaoBusma Ha ocmbp Mu-
okapgeH uHdapkm B koHmpoAupaHomo npoyuBa-
He ECG — APEX MI cmaBa sacHo, ue HapyweHama
Mopdonozusi u npogbakumenHocm Ha P-BbaHama ce
acouuupam cbc 70% no-Bucok puck om pasBumue
Ha npegcvpgHO MbXkgeHe. To3u puck uma npegckas-
Bawa cmouHocm He3aBucumo om kaaca no Killip,
HaAuvUEemoO Ha CcbpgeuHa HegocmambyHOCm U ap-
mepuanHa xunepmoHus [12].

TpaHcmopakanHama u ocobeHo mpaHcesodaze-
aAHama exokapguozgpadus Mmo2am ga omkpusm guaa-
mauus u HapyweHus 8 kuHemukama Ha npegcovpgus-
ma BcaegecmBue Ha npegcopgHa ucxemus [5]. Hakou
aBmopu npenopbuBam u npoBexgaHe Ha gobymamu-
HOB cmpec-mecm ¢ mpaHce3odazeanHa exokapguo-
2padus 3a oueHka Ha npegcvpgHama kuHemuka [13].

MoBEAEHUE

AeueHuemo Ha npegcvpgHume uHdapkmu 3a-
Bucu om msaxHama emuoao2us u obukHoBeHo He ce
Hanaza cheuuduyHo AeuveHue. KAUHUYHOMO 3Haue-

i avE ¥i Vi
. + i |
I | I |

1" vl vi vi

Additionally, a P-wave deformity and electrical
axis abnormality can be taken in consideration.
When comparing the 315 ECGs of patients with
new-onset AF in the presence of acute myocardial
infarction in the controlled ECG — APEX MI study, re-
searchers found that impaired morphology and width
of the P-wave were associated with a 70% higher
risk of developing AF. This risk is independent of the
Killip class, the presence of heart failure or hyper-
tension [12].

Transthoracic and transesophageal echocardi-
ography can demonstrate atrial dilation if present
[5]. Moreover, some authors recommend conduct-
ing a dobutamine stress testing, combined with
transesophageal echocardiogram, to assess atrial
kinetics [13].

TREATMENT

The treatment of atrial infarctions depends on
their etiology and generally does not require spe-
cific interventions. The clinical importance of di-

Pt

Quz. 2. Enekmpokapguozpadus Ha nauueHm ¢ ocmbp MuokapgeH uHdapkm Ha goAHa cmeHa Ha AaBa kamepa B8 kombuHauus ¢ npeg-
covpgeH uHdapkm. Haauue ca PTa genpecuu 8 I, II, lll, aVF, V4-V5 omBexkgaHe — uanvAHeH 3-mu kpumepuu Ha Liu [15]

Fig. 2. ECG of a patient with acute myocardial infarction involving the inferior wall with infarction of the atrium. PTa depressions in |, Il
lll, V4-V5 leads are present and thus meeting the third Liu criterion [15]
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Hue Ha nocmaBsHemo Ha masu guagHo3a ce u3pa-
358a npegumHo B no-cmpukmHOmoO MOHUMOpuUpaHe
Ha me3u nauueHmu C o02Aeg guazHocmuuupaHe u
AEUEHUE Ha yCAOXKHeHusma om npegcbpgHUME UH-
dapkmu. Hewo noBeue, npu npocaegaBaHe Ha 224
nauueHmu ¢ ocmvp kopoHapeH CUHgpPOM cbC ST-ene-
Bauuu, M. L. Lu u cbaBm. pezucmpupam u3aMeHeHus
B8 PR ceameHma npu okoAno 31% om nauueHmume
u ycmaHoBsBam, ue ca He3aBucum npegukmop 3a
cMbpmHocmma B pamkume Ha 1 2oguHa om kopo-
HapHus uHuugeHm [odds ratio (OR) 6.22 (95% CI
— 2.33-18.64)] [14]. OaHHu om npoyuBaHemo ECG
— APEX MI om cBos cmpaHa couyam, ye npegcobpg-
Ho mbXkgeHe ¢ EKI gaHHU Ha npegcobpgeH uHdapkm
(uanbAHeHU kpumepuu Ha Liu u cvaBm.) yBeauuaBa
90-gHeBHus puck om cMbpmHocm ¢ 2.43 nomu (95%
Cl 1.22-4.84) gopu caeg kopekuus 3a gpysume Hesa-
Bucumu npegukmopu Ha cMbpmHocm [12].

3 AKAIOYEHUE

MHmepecom kbm npegcvpgHume uHbapkmu
npe3 nocnegHume Hakonko 2oguHu HapacmBa u Be-
posmHo 6AazogapeHue Ha HoBume guazHOCMUYHU
Memogu npegcmou 3HavumeneH Hanpegok B8 Hawe-
mo pasbupaHe 3a max.
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agnosing atrial infarctions is contained in the need
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the tendency of new arrhythmias and other compli-
cations that may occur. Furthermore, upon the ex-
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CONCLUSION

The interest towards atrial infarctions in the last
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ably witness a great leap forward in our understand-
ing that will be provided by the emerging diagnostic
methods.
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ancnosnunAa HA EAHOKYXUHEH EAEKTPOKAPANOCTUMYAATOP -
CUHOPOM HA PUNA (REEL SYNDROME)

C. QumoB, H. oueBa, . HukonoB, @. ®yragBang, Ba. KopHoBcku, H. JumumpoB, T. BekoB

MBAA ,Cvpue u mo3svk, — Bypaac, Bbazapcku kapguonoaudeH uHcmumym

Peslome. CuHgpombm Ha Pula e psgko cpewaHo cbcmosiHue Ha gucdyHkuus Ha uMnAaHmMupyem no-
cmosiHeH enekmpokapguocmumyaamop (netucmeukop/INEKC). MpuuuHa ce sBs8a npegus3BukaHo om
nauueHma maHyaAnHo gBukeHue Bbpxy nyacoBus 2eHepamop B nogkoXkHus gXkob, npu koemo kamep-
Hus enekmpog ce pempaxupa u HaBuBa okono Hezo no mpaHcBep3anHama My oc. HabalogaBa ce npu
Bb3pacmHu nauueHmu ¢ kozHUMUBHU HapyweHUs U Heocb3HaBaHe Ha cO6CMBEHOMO UM CbCMOSHUE.
Hacmoswama cmamusi npegcmags kauHuveH cayyau Ha 85-2oguwieH nauueHm ¢ koeHUmMuBHU Hapywe-
Husi, C UMNAaHMupaH 6 Meceua no-paHo egHokyxuHeH neucmeukobp, koumo ce npeseHmupa cvc cuHkon
u nbAeH ampuoBeHmpukyaapeH 6aok BecaegecmBue Ha gucoyHkuus Ha enekmpokapguocmumyaamopa
nopagu pempakuus u HaBuBaHe Ha kamepHus enekmpog okono nyacoBus 2eHepamop — Pula CuHgpom.

KalouoBu gymu: Puun cuHgpom, gucdyHkuus Ha nocmosHeH enekmpokapguocmumyaamop, gucnosuuus
u HaBuBaHe Ha kamepHus enekmpog okono nyacoBusi 2eHepamop, koeHUMuUBHU HapyweHus

LEAD DISPOSITION OF SINGLE CHAMBER PACEMAKER — REEL SYNDROME

S. Dimov, N. Docheva, D. Nikolov, F. Fouladvand, V. Kornovski, N. Dimitrov, T. Vekov
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Heart and Brain Hospital — Burgas, Bulgarian Cardiac Institute

Abstract. The Reel Syndrome is a rare condition of dysfunction of implantable electrocardiostimulator
(pacemaker). The reason is retraction and twisting of the ventricular electrode around the pulse generator
on its transverse axis. This is induced by the manual manipulation of the pacemaker in its subcutaneous
pocket from the side of the patient. The condition is observed in elderly patients with cognitive disturbances
and lack of insight for their own condition. The current article presents a clinical case of an elderly
patient — 85 years old with cognitive disturbances and implanted 6 months earlier single — chamber
pacemaker who was presented with syncope and complete atrioventricular heart block, a consequence
of pacemaker dysfunction. The reason was retraction and twisting of the ventricular lead around the pulse
generator — Reel Syndrome.

Key words: Reel Syndrome, dysfunction of permanent electrocardiostimulator, disposition and twisting of
ventricular electrode around the pulse generator, cognitive disturbances

BbBEOEHUE

Puuan cuHgpombm (cuHgpom Ha makapama) e
psgko cpewaHo cbcmosiHue Ha gucdyHkuusa Ha noc-
mosiHeH eAnekmpokapguocmumyaamop, koemo e
gokymeHmupaHo npu 1.7% om umMnAaHmume u ce
HabAlogaBa npeguMHO Npu NauueHmMu C NCUXUYHU
pazcmpoucmBa, koeaHUMUBHU HapyweHuUs UAU 20Ae-
Mu nogkokHu grkoboBe. Xapakmepusupa ce ¢ om-
kbcBaHe Ha kamepHus enekmpog om macmomo Ha

INTRODUCTION

The Reel Syndrome is infrequent condition due
to dysfunction of permanent electrocardiostimulator,
which is documented in 1.7% of the implanted devic-
es. It is observed mainly in elderly patients with men-
tal disorders, cognitive disturbances and large subcu-
taneous pockets. It is characterized by tearing off of
the ventricular electrode from its fixation site in right
heart chamber and subsequent dislocation, retraction
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¢dukcauus B gacHama kamepa u nocaegBawa guc-
Aokauus, pempakuust u yBuBaHe okono nyacoBus ze-
Hepamop, Hamupaw, ce B nogkokHus gkob no He-
20Bama mpaHcBep3anHa oc. lNpuyuHa 3a moBa e
MaHyaAHO egHonocouyHo gBuwkeHue om cmpaHa Ha
nauueHma Bopxy nyacoBus 2eHepamop.

3a npvB nbm NOgobHO cbcmosHue — Tyugabp
cuHgpom (Twiddler Syndrome), e onucaHo om beu-
Auc (Bayliss) u koa. npe3 1968 2., kamo ycarokHeHue
CcAeg UMNAaHmMauus Ha nocmosiHeH eanekmpokapgu-
ocmumyaamop [1], npu koemo mexaHusaMbm e no-
gobeH, HO ce HabalogaBa yBuBaHe Ha kamepHume
enekmpogu u pomauusi okono nyacoBus 2eHepamop
no gbAzama My oc (maba. 1).

MNpe3 nocaegHume HskoAko 20guHU ca onucaHu
U NOgobHU eguHUYHU cAyyau Ha gucdyHkuus u npu
uMnaaHmupyemu  kapguoBepmep-gedubpuramopu
(ICD) [2] u ycmpoucmBa 3a cbpgeyHa peCuHXpOHU-
3auus (CRT-P/D) [3].

KAVHWYEH CAYYAI

MNpegcmaBsave ocemgecem u nem 20guweH
nauyueHm, nocmonBaw, 3a npvB nom B kauHukama

and twisting around the pulse generator on its trans-
verse axis in the subcutaneous pocket. The reason is
the manual manipulation of the pulse generator from
the site of the patient.

For the first time a similar condition — Twiddler
Syndrome is described by Bayliss and colleagues in
1968 as a complication after implantation of perma-
nent electrocardiostimulator [1]. In this condition the
mechanism is similar, but the electrodes are twisted
around each other and rolled around the pulse gener-
ator on its long axis (Table 1).

In the last few years several similar cases of de-
vice dysfunction are documented with implantable
cardioverter defibrillators (ICD) [2] and with cardiac
resynchronization devices (CRT-P/D) [3].

CLinicAL CAsE

We present an eighty-five years old patient
hospitalized in cardiology department for the first

Tabauua 1. Tpume cocmosHus, xapakmepusupawu ce ¢ guchyHkuus Ha nocmosiHHUSM eanekmpokapguocmumyaamop

Table 1. Three forms of electrode dislodgment of the permanent pacemaker

Pomauus Ha nyanczeHepamopa
no goA2ama my oc / Rotation on
its long axis

MexaHu3bm [ Mechanism

Pomauus Ha nyaczeHepamopa
no mpaHcBep3anHama My oc [/
Rotation on its transverse axis

Pempakuus Ha enekmpo-
ga (xpanoB mexaHu3sobm) /
Retraction with ratcheting of
the lead

YBpega Ha enekmpoga /
Consequences on Leads

Moxke ga ce yBpegu / Damage
can occur

He ce yBpexkga / No damage

He ce yBpexkga / No damage

PeHmzeHozpadcka xapak-
mepucmuka |/ X-Ray

Mpenaumare Ha enekmpogume /
Tangling of leads

Enekmpogu yBumu okono nyacze-
Hepamopa / Leads twisted around
the generator

Pempakuus Ha enekmpogume /
Leads retracted without twisting

Okono 2oguHa cAeg uMnAaHma-

MposBa / Occurrence uusma / Within a year

Okono meceu, cAeg uMnAaHMauu-
ama / Within a month

Okono meceu, cAaeg umnAaHma-
uuama / Within a month
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no noBog Ha HoBonosBuaa ce munuyHa aH2uUHO3Ha
cumnmomamuka u aHaMHeCMUYHU gaHHU 3a cuHkon.
MauueHmbm e ¢ HapyweHa koeHumuBHa ¢yHkuus B
pe3yaAmam Ha Mo3buHOCbgoBa boaecm, ¢ usBecmHa
apmepuaAHa xunepmoHusi — gobbp MegukameHmo-
3eH koHmpoa, gucAaunugemus u gobpokauecmBeHa
npocmamHa xunepnaasus. [Mpu xochumaausauus-
ma nauueHmbm e B8 yBpegeHo obwo cCbCcmosHUE,
C gaHHU 3a wueH BeHo3eH 3acmou, AuncBaw,o gu-
waHe B AgBama zpbgHa nonoBuHa u bpagukapgHa
copgeyHa geuHocm. C eaekmpokapguozpadcku
(EKT) gaHHu 3a noAaeH ampuoBeHmpukyaapeH 6aok
cbC cbpgeuHa yecmoma 30 yg./min — kaac | A uH-
gukauus 3a umnAaHmupaHe Ha aHmubpagukapgHo
ycmpoucmBo.

Exokapguozpadcku ca ycmaHoBeHu: 2paHuuHa
¢dpakuus Ha usmaackBaHe Ha AaBama kamepa (DU no
Simpson — 49%) npu xunokuHe3usi Ha gOAHa CMeEHa,
ymepeHa mpukycnuganHa pezypaumauus, ymepeHa
NYAMOHaAHa xunepmoHus u AeBocmpaHeH naeBpaneH
u3AuB. Caeg umnaaHmauus Ha BpemeHeH enekmpokap-
guocmumyaamop (BEKC) ce uzBopwu nepkymaHHa ko-
poHapHa aHzuozpadus, om kosmo ce ycmaHoBu gByk-
AoHOBa kopoHapHa 6oaecm npu kpumuuHa cmeHo3a
Ha AsBama npegHa gecueHgeHmHa apmepus (LAD) u
XpOHUuHa okAy3usi Ha gsicHama kopoHapHa apmepus
(RCA), komneHcupaHa ¢ konamepaau om LAD. Ae3u-
ama Ha LAD 6e paspeweHa ¢ aHzuonaacmuka u um-
nAaHmauusa Ha eguH megukameHm-usabuBaw, cmeHm
(DES). B xoga Ha Hacmoswama xochumaausauus nog
nokanHa aHecmesus 8 AsB8ama nogkalouuyHa obaacm
6e umnaaHmupaH egHokamepeH nocmosiHeH enekmpo-
kapguocmumyaamop ¢ perkum Ha paboma VVI ¢ ak-
muBHa ¢pukcauus Ha kamepHus enekmpog kom Bovpxa
Ha gscHama kamepa.

MauueHmvbm bGewe gexochumaAusupaH Ha ne-
mus geH cAeg onmumMu3upaHe Ha MegukameHmo3sHa-
ma mepanus U hogobpeHue B 0bWoOmMO CbCmMosiHUE,
kamo npegu moBa 6e npoBegeHa peHmzeHozpadus
Ha e2pbgHa kaemka, Busyaausupawa ycmpoucmBomo
u kamepHus enekmpog (¢ue. 1). Mpu menemempus
bewe omuemeHa bGpagukapgus npu NbAeH aHmpu-
oBeHmpukyrapeH 6A0k npegu umnAaHmauusma Ha
neucmelkovpa, a creg Hes — pumbM om eanekmpokap-
guocmumyaamop (due. 2).

S. Dimov et al.
Lead disposition of single... CARDIOLOGY&
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time with new onset of typical angina symptoms
and history of syncope. The patient suffers from
cognitive disturbance as a result of brain vessel
disease. The patient had medical history of arte-
rial hypertension with good control, dyslipidemia
and benign prostatic hyperplasia. At admission, the
patient was in impaired general condition with evi-
dence of cervical venous congestion, and absence
of breathing in left thoracic half and bradycardic.
The electrocardiography (ECG) revealed complete
atrioventricular block with heart rate of 30 beats
per minute — Class | A indication for implantation of
anti-bradycardic device.

The echocardiography showed borderline ejec-
tion fraction (EF-Simpson — 49%), hypokinesis of
the inferior wall of left ventricle, moderate tricuspid
regurgitation, moderate pulmonary hypertension and
left-sided pleural effusion. After implantation of tem-
porary electrocardiostimulator, a percutaneous selec-
tive coronary angiography was performed. The study
revealed two vessel disease — a critical stenosis of
left anterior descending artery (LAD) and chronic
occlusion of right coronary artery (RCA), which was
compensated with collateral vessels originating from
LAD. The LAD lesion was resolved with implantation
of a single drug-eluting stent (DES). Subsequently,
during the current hospitalization, under a local anes-
thesia, in the left subclavian area, a single-chamber,
permanent pacemaker with operating mode of VVI
was implanted, with lead active fixation in the right
ventricle apex.

After optimization of drug therapy and improve-
ment in general condition an X-ray was performed. It
showed the device and the ventricular lead (Figure 1).
The patient was discharged on the fifth day after ad-
mission. Telemetry recorded complete atrioventricular
heart block before the implantation of the permanent
electrocardiostimulator and rhythm of pacemaker af-
ter the implantation (Figure 2).
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@uz. 1. PeHmaeHozpadus Ha 2pbgHa kaemka — Busyaausupa ce kamepeH enekmpog Ha Bopxa Ha gacHama kamepa u nyAcoB 2eHepa-

mop Ha MNEKC B asBama nogkalouuuHa obaacm

Fig. 1. Thoracic radiography showing the ventricular lead located in the right ventricular apex and the pulse generator of the permanent

pacemaker in left subclavian region

®Dua. 2. EKI npu gexocnumaausauusma — Haaudue Ha cnaukoBe npegu Bceku QRS-komnaeke, xapakmepusupawu kamepHa enekmpo-

cmumyaauus (pumom om MNMEKC)

Fig. 2. ECG at discharge of the patient — presence of spikes before every QRS complex characterizing ventricular stimulation (pacemaker rhythm)

LLlecm meceua no-kbCHO nopagu pezucmpupaH
cunkon npu nponekaBaHe B OmgeneHue Nno ypono-
2us, cneg koHcyamauus ¢ kapguonoz u uskasaHo
CbMHeHue 3a gucdyHkuus Ha nelucmelkbpa, nauueH-
mbm e npuBegeH B8 OmgeneHuemo no kapguonozaus.

>> 12

Six months later a syncope was registered during
admission in urology department. After consultation
with cardiologist, the patient was admitted in the clin-
ic of cardiology due to suspicion of pacemaker dys-
function.



Mpu npuemaHemo e ano- u aBmoncuxuyHo ge-
30pueHmupaH, 8 yBpegeHo o0bwo cobcmosiHue U 3ae-
Mauw, hacuBHo nonokeHue B Aeznomo. Om ¢usukan-
HUsl NpeaAeg e C gaHHU 3a: pummMuuHa bpagukapgHa
cbpgeyHa geuHocm, 6e3 npubaBeHu wymoBe, apme-
puaAaHo HandeaHe 130/80 mmHg, 6e3 gaHHU 3a be-
AOgpobeH u cucmemeH 3acmou. Ha 12-kaHanHo EKI
€ peaucmpupaH nbAeH ampuoBeHmpukyrapeH 6aok
(AV 6n0k) ¢ kamepeH omzoBop 40 yg./min ¢ kamep-
Hu komnaekcu ¢ mopdponozus Ha nbAeH A8 begpeH
6A0k be3 Haauuue Ha cnaukoBe, xapakmepusupawu
kamepHo nelcupaHe (¢uz. 3). ToBa nocmaBu nog
CbMHeHue ¢pyHkuusma Ha HaAauuHus enekmpokapgu-
ocmumyaamop (Failure to Pace).

Cneg nocmaBsaHemo Ha BEKC ce npoBege peHmze-
Hozpadus Ha 2pbgHa knemka, Ha kosmo ocBeH BpemeH-
Husa enekmpokapguocmumyaamop ¢ enekmpog, npemu-
HaBaw, npe3 2opHa npas3Ha BeHa ¢ Bpobx, npoekmupauwy,
ce B gacHama kamepa, ce Busyaausupa u 2eHepamo-
pbm Ha uMnNAaHMuUpaHus npegu 6 Meceua NOCMOSIHEH
enekmpokapguocmumyaamop 8asBo, uuumo enekmpog
He ce Busyanusupa B gacHama kamepa (duz. 4).

MNpemuHa ce kom peumnaaHmauusma Ha kamep-
Hus enekmpog, no Bpeme Ha kosmo ceaekmuBHo ce
usobpasu nyac-2eHepamopom, koumo 6ewe pomu-
paH HaAsBo cnpsmo nbpBoHavaaHama cu no3uuus, ¢
yBum okono Hezo enekmpog (¢duz. 5) — obpas, xapak-
mepeH 3a Puua cuHgpom.
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@uz. 3. EKI npu nocmbnBaHe — nbAeH AV 6aok

Fig. 3. ECG at admission — complete atrioventricular heart block
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At admission, the patient was disoriented for time,

place and identity, in impaired general condition. The
physical examination showed bradycardic heart ac-
tivity, without heart murmurs, arterial pressure 130/80
mmHg and no evidence of pulmonary or systemic
congestion. On 12-channel ECG was registered com-
plete atrioventricular heart block with ventricular re-

sponse of 40 beats per minute, with ventricular com-

plexes with left bundle branch block morphology and
lack of spikes of pacemaker stimulation (Figure 3).
This finding questioned the functioning of the perma-
nent pacemaker (Failure to pace).

An X-ray was performed after the implantation of
the temporary pacemaker. The radiography showed
the lead of the temporary pacemaker passing through
the vena cava superior with a tip located in the right
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chamber and a part from the pulse generator of the

implanted 6 months ago pacemaker without visualiza-
tion of its electrode (Figure 4).

The next step was reimplantation of the ventricu-
lar lead. The pulse generator was selectively imaged
during the procedure. It was rotated leftward com-
pared to its initial position with lead twisted around
it. Figure 5 is representing the specific image of Reel

Syndrome.
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®Duz. 4. PenmzeHozpadus Ha 2pbgHa kaemka — BusyaAusupa @ua. 5. MyAac-2eHepamop Ha nocmosHHUsA eaekmpokapguocmumy-
ce enekmpog om BpemeHHus eanekmpocmumyaamop B gsc- Aamop, koumo e pomupaH HansBo ¢ enekmpog yBum okono Hezo
Hama kamepa. B AaBama nogkalouuuHa obaacm ce Buxkga no mpaHcBep3anHama My oc

2eHepamopbm Ha nocmosiHHUS eanekmpocmumyaamop ¢ ka-

MepeH eanekmpog yBum okono ocma my

Fig. 4. Thoracic roentgenography showing the electrode of Fig. 5. The rotated leftward pulse generator of the permanent
the temporary electrocardiostimulator in right ventricle and the pacemaker with electrode twisted around on its transverse axis
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pulse generator of the permanent pacemaker with electrode
twisted around it in left subclavian area

OmcmpaHeH 6e cmapusm u bewe uMnAaHmupaH
HoB kamepeH eaekmpog, koumo 6e ¢ukcupaH BB
Bopxa Ha gsicHama kamepa. CuaukoHoBusm povkaB Ha
enekmpoga bewe 3awum koM dacuusma Ha 2pbg-
Hus MyckyA ¢ mpu weBa.

MauueHmbm Bewe gexocnumaanusupaH Ha mpe-
mus nocmnpouegypeH geH B nogobpeHo obwio cbe-
mosiHue ¢ enekmpokapguozpadcku gaHHu, Bkalouu-
meAHo om npoBegeHama meaemempus, 3a pumbMm
Ha MEKC u peHmeeHozpadcku gokymeHmupaHa npa-
BunHa Aokauus Ha aHmubpagukapgHomo ycmpou-
cmBo u Ha kamepHus enekmpog.

OBCb)XXOAHE

CuHgpomvm Ha Puua (Reel Syndrome) [4, 5] e
psgko cpewaH u e xapakmepeH 3a Bv3pacmHu na-
uueHmu, >keHcku noa, HapyweHue B kozHumuBHume
¢yHkuuu u ce HabalogaBa Hau-yecmo mMeceu, go egHa
20guHa cAeg UMnAaHmauusima Ha nocmosiHeH enek-
mpokapguocmumyAaamop. Tou ce xapakmepu3supa ¢
gucnokauus, pempakuus u HaBuBaHe Ha kamepHus
enekmpog okono 2eHepamopa Ha neucmelkbpa, 0by-
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The old electrode was removed and a new was
implanted in the right ventricular apex. The anchoring
sleeve was sutured to the pectoral muscle with three
stiches.

The patient was discharged on the third postpro-
cedural day in improved general condition with elec-
trocardiographic and telemetry data for pacemaker
rhythm. The proper location of the antibradycardic
device was verified with X-ray.

Discussion

The Reel Syndrome is rarely encountered, and is
more common in elderly patients, females, patients
with cognitive disturbances and it is mostly observed
during a month to the first year after implantation of
the permanent pacemaker. The dysfunction of the
pacemaker is due to dislocation, retraction, or twisting
of the ventricular electrode around the pulse gener-
ator. In some cases, it could be fatal. The cause is



cnaaBsuku gucdyHkuusma Ha yecmpoucmBomo, kosmo
B Hakou cayyau MoXke ga bbge dpamanHa. MpuyuHama
€ Cb3HAMEAHO UAU HECb3HAMEAHO MaHUNyAupaHe Ha
ycmpoucmBomo B8 nogkokHus g>kob.

MNpegpasnonazawu dpakmopu ce s1B8sa8am u no-us-
paseHama xaanmaBocm Ha nogkokHume muvkaHu npu
Bb3pacmHumMe nauueHmu, 20A9M nogkokeH gkob u
Aunca Ha kpumuuHocm kbM CbCmosHUEMO om cmpa-
Ha Ha nauueHmume.

B Aumepamypama ca onucaHu owe gBe nogobHu
cvcmosHus — Tyugaop cuHgpom (Twiddler syndrome)
[3, 4] u Pamuem (Ratchet syndrome) [4] cuHgpom
(maba. 1) ¢ nogobHa emuonozus. Mpu nbpBus ce Ha-
6alogaBa pomauus Ha nyAc-2eHepamopa no gbAzama
My oc ¢ pempakuus u yBuBaHe Ha enekmpogume no-
gobHo Ha cnupana — xeaukca, npu koemo Moxke ga Ha-
cmbnu maxHomo yBpexkgaHe. 3a cuHgpoma Ha Pam-
yem e xapakmepHo, Ye MaHunyAauusma om cmpaHa
Ha nauueHma Bopxy grkoba He e 3agbikumenHa. Mpu
Hezo ce HabalogaBa npugBukBaHe Ha kamepHus enek-
mpog npe3 cuaukoHoBus pvkaB B nocoka Ha nync-ze-
Hepamopa U NogobHo Ha xpanoB mexaHusbM (egHo-
NOCOYEH MexaHuU3bM, npegomBpamsBauw, obpamHomo
gBwkeHue), HacmonBa pempakuusi u ,3akalouBaHe,
Ha enekmpoga, 6e3 gucnosuuus Ha neucmelkopa.

Cneg ycmaHoBeHa neucmeukvpHa gucoyHkuus
upes EKI, memog Ha nbpBu usbop 3a nocmaBaHemo
Ha guagHo3ama CuHgpoM Ha PuuA e peHmzeHozpa-
¢dus Ha 2pbgHa knemka. Opyza Bb3amokHOCmM e no-
cpegcmBom npozpamamop.

Te3u cbcmosiHUS Mo2am ga ce HabalogaBam u
npu umnAaHmupyemu kapguoBepmep gedubpusamo-
puU U pecuHXpoHu3upawu ycmpolucmBa. YcAokHeHU-
Ama om msaxHama gucoyHkuus mo2am ga goBegam
go >kuBomosacmpawaBawu maxuapummuu.

3 AKAIOYEHUE

CuHgpombm Ha Puua e psgko cpewaHo cbcmos-
Hue Ha neucmeukbpHa gucdyHkuus, koemo moxke ga
goBege go >kuBomosacmpawaBawu 6pagukapguu,
cuHkonu u mpaBmu. M3noA3BaHemo Ha no-maAvk no-
gkokeH gkob u 3awuBaHemo Ha nyAc-zeHepamopa
koM okoAHUMe mukaHu bu goBeno go HamansBaHe Ha
yecmomama Ha cuHgpoma Ha PulA npu npegpasno-
AokeHU nauueHmu. BvB Bpbska ¢ moBa, 0byveHuemo,
yecmume kOHMPOAHU npea2aegu U hpocAegsBaHemo
Ha nauueHmume He buBa ga 6bgam nogueHsBaHu.

S. Dimov et al.
Lead disposition of single... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

intentional or unintentional manipulation of the device
in the subcutaneous pocket.

Other predisposing factors include looseness of
the subcutaneous tissues in elderly patients, larg-
er subcutaneous pocket and the lack of awareness
about their own condition.

There are two more similar conditions known
so far — Twiddler syndrome [3, 4] and Ratched syn-
drome [5] (Table 1). The first one is characterized
with rotation of the pulse generator around its long
axis with retraction and twisting of the leads re-
sembling spiral — helix, which can lead to damage
of the electrodes. The manual manipulation of the
device in the Ratched Syndrome is not necessary.
In this condition the electrode is moved through-
out the anchoring sleeve in direction of the pulse
generator. Via ratched-like mechanism the lead is
retracted and locked without the disposition of the
pulse generator.

After establishment of the pacemaker dysfunc-
tion with ECG, the thoracic radiography is the meth-
od of choice for diagnosing the Reel Syndrome. The
pacemaker’s programmer could give us additional di-
agnostic information.

This condition can be observed also in pa-
tients with implantable cardioverter defibrillator
(ICD) and cardiac resynchronisation devices (CRT
— D/P). Their dysfunction can result in syncope
with following traumas or life-threatening tachyar-
rhythmias.

CoONCLUSION

The Reel syndrome is rare condition of dys-
function of a permanent pacemaker which can
lead to life-threatening bradycardia, syncope and
traumas. The frequency can be reduced with using
of smaller subcutaneous pockets and fixation of
the pulse generator to the surrounding tissues in
predisposed patients. The regular control check-
ups, the education and follow-up of patients must
not be underestimated.
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A. koBa-XpucmoBa u gp.
KAPAMOAOT A & Ocmbp uHdapkm Ha muokapga...

KAPAMOXUPYPTUA Tom 3, Bpoi 2 - 2020

BbBEOEHUE

AnmugocoaunugHusm cuHgpom (AQC), uzBecmeH
owe kamo cuHgpom Ha Xlo3, e cucmemMHO aBmoumMyHHO
3abonsBaHe, koemo ce xapakmepusupa ¢ noBuweH puck
om peuuguBupauwia apmepuanHa u BeHo3Ha mpomboem-
6oAus ufuau uecmu ycAokHEHUS no Bpeme Ha BpemeH-
Hocmma BvB Bpvaka ¢ uupkyaupawu aHmudochoaunug-
HU aHmumena. Tou e Hal-Yecmama npugobuma ¢$opma
Ha mpomboduausa [1, 2, 3]. Hau-uecmo ce omkpuBam
aHmukapguoAunuHoBU aHmumena, aHmu-6ema2-a2au-
konpomeuH-l aHmumena u AynyceH aHmukoaaynaHm [4].
Yecmomama Ha AQC e 2-4% om obwama nonyaauus u
npu 30% om caydaume e cBop3aH ¢ BeHo3Ha mpombo-
duausa u cucmemeH Aynyc epumemamo3syc [5]. OnucaHu
ca gBe popmu Ha 3aboraBaHemo — NbpBuyHa, npu kosmo
He ce omkpuBa cBvp3aHo ¢ Heao 3abondBaHe, u Bmo-
puyHa — Npu hauueHmu ¢ peBmamuyHu u aBmoumyHHU
3abondBaHus (B8 35% om cAydaume CbC cUCMEMEH Aynyc
epumemamo3syc — C/E) [6]. Yecmomama Ha BeHo3HUmMe,
apmepuaAHuUme mpomb03u U Ha choHMaHHUMe abopmu
€ no-2oAsva npu BmopuyHama popma Ha 3aborsBaHemo
[7]. CopgeuHume nposBu Ha ADC ca pegku u ce uspa-
318am B knanHa namonozust (33% — npu nopBuueH AQPC,
40-50% — npu BmopuueH), kopoHapHa apmepuanHa 6o-
Aecm (15% — npu nopBuveH, 30% — npu BmopuueH AQC),
uHmpakapguaaHu mpombéu [8]. Om mMuokapgeH uHdapkm
cmpagam 6Auso 2.8% om nauueHmume ¢ AQPC nopa-
gu paHHa npozpecusi Ha amepockaepo3ama, gbAkawa
ce Ha eHgomenHa akmuBauus uau kopoHapHa emMboAus,
cpewawa ce ocobeHo npu MAagu nauueHmu [9].

OnNNCAHUE HA KAUHUYEH CAYYAN

CmaBa Bvnpoc 3a 41-zoguwHa hauueHmka, xoc-
numaausupaHa no noBog Ha HoBonosBuna ce munuu-
Ha 2pbgHa boaka, 3anouHana 3 vaca npegu npuema.
MpegBug kauHuuHama kapmuHa, enekmpokapguo-
2padckama Haxogka 3a ST-eneBauus go 5 mm B goa-
Ho-AamepaAHU omBerkgaHust u no3umuBHume mapkepu
3a MuokapgHa yBpega (BucokoceHaumuBeH mpoOnNoOHUH
| —0.6376 ng/ml npu pepepeHmHu cmouHocmu 0,0175
ng/ml) ce npue, ue ce kacae 3a STEMI no goaHama u
AamepaAHama cmeHa Ha AsBama kamepa.
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INTRODUCTION

Antiphospholipid syndrome (APS), also known
as Hughes Syndrome, is a systemic autoimmune
disease with an increased risk of recurrent arterial
and venous thrombosis and pregnancy complica-
tions due to circulating antiphospholipid antibodies
[1, 2, 3]. The most common of them are anticardio-
lipin antibodies, anti-beta2-glycoprotein antibodies
and lupus anticoagulant [4]. The incidence of APS
in the general population is 2-4% and in 30% of
cases it is connected with venous thrombophilia
and systemic lupus erythematosus (SLE) [5]. Two
types of the disease have been described- primary,
in which no associated with it disease is found and
secondary — in patients with rheumatic and autoim-
mune diseases (in 35% of case SLE) [6]. Arterial
and venous thrombosis and spontaneous abortions
are more common in the secondary form. Cardi-
ac involvement in APS is rare and is presented by
valvular pathology (33% in primary and 40-50% in
secondary), ischemic heart disease (15% in prima-
ry and 30% in secondary) and intracardiac throm-
bus [8]. The incidence of AMI is 2.8% of patients
with APS and it is due to an early progression of
atherosclerosis, caused by endothelial activation
and coronary embolism, which is common in young
patients.

CLINICAL CASE

41 years old female presents with new onset
typical chest pain at rest which started 3 hours
before admission. Because of the clinical pre-
sentation, ECG changes — 5 mm ST-elevations in
inferior and lateral leads and elevated troponin |
— 0.6376 ng/ml (< 0.0175 ng/ml) the patient was
diagnosed with AMI of inferior and lateral walls of
left ventricle.
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@uz. 1. 12-kaHanHo EKT Ha nauueHm ¢ OMU coc ST-eaneBauus no goaHama u AamepasHama cmeHa Ha AaBama kamepa

Fig. 1. 12-lead ECG of the patient on admission

B3e ce peweHue 3a npoBekgaHe Ha uHMepBeH-
UUOHaAHO AeveHue B HeomaokeH nopsgobk. YecmaHoBu
ce okayaus ¢ mpomMb B gucmaneH ceamveHm Ha AsdBa-
ma npegHa gecueHgeHmHa apmepus, kosmo 6e mpe-
mupaHa ¢ mpombacnupauus, GP lib/llla peuenmopeH
uHxubumop u POBA. Be nocmuzgHam TIMI Il kpuBomok.
MNpoBegeHama 2D-exokapguozpadus nokasa mexkka
cucmonHa (P — 35%) u Il cm. guacmonHa gucoyHkK-
uus, xuno-/akuHesusi cenmoanukaAHO U Ha goAHama
cmeHa Ha AdBama kamepa, ymepeHa MumpaAHa pe-
2ypaumauus om hanuAapHo-myckyAHa gucdyHkuus.
BHumamenHO cHemama aHamHe3a Ha nauueHmkama
HU gage uHpopmauus 3a ycmaHoBeH B muHaromo IgA
2AnoMepyAoHedpUM U 3a HaAUYUEe Ha mpu BpemeHHoC-
mu, om koumo Bmopama u mpemama ca npomekau
namonoz2uyHo. Bmopama npomuua ¢ npeekaamncus,
a mpema e npekpameHa nopagu guasHocmuuupaHa
MoAa xugamugo3a. Bb3 ocHoBa Ha Auncama Ha pu-
ckoBu ¢akmopu 3a kopoHapHa apmepuasHa boaecm
U MuHanama aHamHe3a, ce npegnpue uscnegBaHe Ha
nakem om peguua umyHogua2gHoCMuyYHU Mapkepa — 3a
XymopaneH uMmyHumem, aBmoaHmumena, aHmudocdo-
AUNUQHU aHMumeAa, uHpekuuosHu npudyuHumeau (Mu-
konnasma eoHguu, Xnamugua mpaxomamuc, Tokconnas-
ma 2oHguu, Xenukobaamep nuaopu u gp.) u uscregBaHe
Ha XOpMOHU Ha wumoBugHama >kae3a. bsxa omuemeHu
cAegHume omkaoHeHus B msix — 3aBuweHu cmouHocmu

An immediate invasive treatment was undertak-
en, which revealed a thrombotic occlusion of dis-
tal LAD, treated with thrombaspiration, GP IIb/llla
inhibitor and POBA, which achieved TIMI Il flow.
The 2D cardiac ultrasound showed left ventricular
systolic dysfunction (EF 35%), diastolic dysfunc-
tion Il degree, hypo- akinesia of inferior and later-
al walls. Significant findings from the past medical
history were IgA glomerulonephritis and pregnan-
cy complications- out of three pregnancies one
with preeclampsia and one with mola hydatidosa.
Because of the lack of common risk factors for
ischemic heart disease and the medical history, we
examined the levels of several immunodiagnostic
markers — for humoral immunity, different antibod-
ies levels, antiphospholipid antibodies, infectious
agents (Mycoplasma genetalium, Chlamydia tra-
chomatis, Toxoplasma gondii, Helicobacter pilori).
The following deviations were found — elevated
levels of serum IgG and IgA, C-reactive protein,
Rheumatoid factor — IgM, antibodies against nu-
clear components — ANA, dsDNA, anti- SM, anti-
phospholipid antibodies against negatively charged
phospholipid complexes, anticardiolipin antibodies
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KAPAMOAOT A & Ocmbp uHdapkm Ha muokapga...
KAPAMOXUPYPTUA Tom 3, 6pod 2 - 2020

Ha obwu cepymHu IgG u IgA, C-peakmuBeH npomeuH,
PeBma dakmop — IgM, aHmumena cpeuwy HykaeapHo
cogopkumo — ANA, dsDNA, aHmu-Sm, aHmudocdo-
AUNUGHU aHmumeAa cpeuwly OmpuUameAHo 3apegeHu
dochonunugHu  komnaekcu — aHmukapguoAunuHoBu
ACA IgM, aHmu-6ema2-2aukonpomeut-IgM aHmumena.
B gonbaHeHue kbm ocmaHanume uscnegBaHus e Ha-
AUUEe meHgeHuust kem 3aBuwaBaHe Ha mupeomponHus
xopMoH TSH — 3.6 mclU/ml (pedepeHmHu cmouHocmu
— 0.25-2.5 mclU/ml), aHmumena cpewy wumoBugHu
cmpykmypu — aHmumukpo3omaAHu aHmumeaa (MAT).
Bewe omkpum u 6eamvk 8 ypuHama. CaegoBamenHo
2opeuumupaHume omkaoHeHus cBugemeacmBam 3a
overlap cuHgpoMm — aHmudocdoaunugeH, cucmemeH
AYNyC epumemamo3yCc U mupeougum Ha Xawumomo.
Ha baszama Ha noaydyeHume pe3yamamu u npoBege-
Hume koHcyamauuu ¢ peBmMamonoz u eHgokpuHOAO2
ce cmapmupa AeveHue cbomBemHo ¢ XugpokCUuXAo-
pokBuH 200 mg 3a 3 meceua u Eymupokc 25 mcg.
MNMpogovnakaBa AeueHuemo ¢ gBolHa aHmMuazgpe2aHmHa
mepanus, cbcmoswa ce 8 auemuacanuuunoBa kuce-
AuHa 100 mg u P2Y12 peuenmopeH uHxubumop — kao-
nugozpen 75 mg, go nopBama 2oguHa cAeg CobpgeyHo-
cbgoBomo cvbumue.

OBCbL)XXAAHE N AVUTEPATYPEH OB30P

3a nopBu nbm npe3 1906 2. AQC e onucaH kamo
aBmoumyHHO 3abondBaHe, gbAkawlo Ce Ha aHmu-
docponunugHu aHmumena (A(DA), Bogewu go Ha-
cmbnBaHe Ha apmepuanHu u BeHo3HU mpomboau,
kakmo u go ycnokHeHus no Bpeme Ha BpemeHHOCM
(cnoHmaHeH abopm, npeekaancus, ekaamncus) [10].
Hau-uecmo cpewaHume AQA ca aHmukapguoAunuH
aHmumena, aHmu-6ema2-a2aukonpomeuH lg aHmumena
u Lupus aHmukoazyaaHm. [ocaegHume He ca camo gu-
a2HOCMUYHU, HO U hamo2eHHU. 3a ga cmaHam npuyu-
Ha 3a 3abonsBaHe obave e Heobxogum mpuzep, kamo
Hau-uecmo moBa e Bv3nasreHuemo [11]. MexaHuaMbm,
no koumo HacmbnBam mpomboemboAuume, He e Ha-
NbAHO u3ficHeH. BeposmHo ce goaku Ha gupekmHus
edpekm Ha aHmudochoAunugHUMeEe aHmumeaa, koumo
oka3Bam BausHue Bopxy ¢dyHkuusma Ha knemkume, ec-
mecmBeHume aHmukoazyaaHmHu cucmemu, u Bogsm
go HapywaBaHe Ha ¢ubpuHoauzama. AkmuBupaHemo
Ha komnaemenma npu AQC ce cuuma 3a Hocewo om-
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IgM, anti-beta2-glycoprotein antibodies IgM. In ad-
dition, there was an elevation of the level of thy-
roid stimulating hormone — 3.6 (reference levels of
0.25-2.5 mclU/ml), antibodies against thyroid struc-
tures — antimicrosomal antibodies (MAT). All of the
above proved the presence of an overlap syndrome
— antiphospholipid, systemic lupus erythematosus
and Hashimoto’s thyreoiditis. After consultations
with rheumatologist and endocrinologist treatment
with hydroxychloroquine 200 mg for 3 months and
Euthyrox 25 mcg was initiated. We continued the
dual antiplatelet treatment with Acetylsalicylic acid
and P2Y12 receptor inhibitor — clopidogrel 75 mg,
for one year.

DiscusSION AND REVIEW

APS was first described as an autoimmune
disease in 1906, caused by antiphospholipid anti-
bodies (APA), leading to arterial and venous throm-
bosis and pregnancy complications (spontaneous
abortion, preeclampsia, eclampsia) [10]. The most
common APA are anticardiolipin antibodies, an-
ti-beta2-glycoprotein Ig antibodies and Lupus an-
ticoagulant, the last being not only a diagnostic
marker but also a pathogen. But for them to be-
come a cause for the disease a trigger is needed,
which usually is inflammation [11]. The mechanism
leading to thromboembolism is not exactly know.
It is probably due to a direct effect of the APA,
which affect the cell function, the anticoagulation
systems and impair the fibrinolytic process. The
activation of the complement in APS is thought
to be the cause for the pregnancy complications
[12, 13]. Wassermann et al. proposed a serological
test as a tool for diagnosing syphilis using antigens
isolated from rich in phospholipids tissues. Later,
in 1941 Pangborn named this antigene cardiolipin.
APS is defined as a separate disease in 1985 by
Hughes, who also expressed the idea that even pa-
tients without SLE might develop APS.



2oBopHocm 3a 3aboaseMocmma no Bpeme Ha bpemeH-
Hocm [12, 13]. BacepmaH u cbaBm. gaBam npegnaoxke-
Hue 3a cepono2uveH mecm 3a goka3BaHe Ha cudunuc
kamo u3noA3Bam aHmMu2eHu, U3oAUpaHU om Bozamu Ha
docdonunugu mvkaHu. Mo-kbcHo npe3 1941 2. MMaHe-
BopH Hapuya mo3u aHmuaeH kapguoaunuH. AQC ce ge-
¢duHupa kamo guazHo3a npe3 1985 2., kamo ce uskasBa
CbMHeHUemo, ye Mol ce cpewa u npu nauueHmu 6e3
HaAuyue Ha cucmemeH Aynyc epumemMamogec [1, 14].

Hanuue ca gBa Buga ADC — nbpBuueH, npu koumo
He ce omkpuBa acouuupaHo 3abonaBaHe, u BmopuveH
— npu nauueHmu ¢ peBmMamuyHO uAau aBmoumyHHO
3abonsBaHe (Hau-4Yecmo CuCMEMEH Aynyc epume-
Mamosyc — npu 35% om cayyaume). BeHosHume u
apmepuaAHume mpom6osu, kakmo u cnoHmaHHume
abopmu ca no-yecmu npu BmopuvuHama $popma Ha 3a-
bonsBaHemo. fonemume kpumepuu 3a nocmaBsHe Ha
guazHosama AQC, BkalouBawa noHe 1 om max, ca:

1. CbgoBa mpomb0o3a — enu3ogu Ha apmepuanHa,
BeHo3Ha uAu Manka cbgoBa mpombo3sa.

2. 3aboasemocm no Bpeme Ha bpemeHHocm:

— NOHEe egHa CMbpmM Ha MOPPOAO2UYHO HOPMAAEH
NAOg Ha UAU cAeg 10-a 2ecmauuoHHa cegmMmuua,

— noHe egHo npexkgeBpemeHHo pakgaHe Ha Mop-
¢$ono2uUYHO HopmaAHO HOBopogeHo npegu 34-a zec-
mauuoHHa cegMmuua nopagu mexkka ekanamncus, npe-
ekaamncus UAU NAaueHmMapHa HegocmambyHocm,

— Hal-manko mpu HeobsicHUMU nocAaegoBameAnHu
CnoHmMaHHU abopmu npegu 10-ama 2ecmauuoHHa
cegMuua, 6e3 aHaMOMUYHU, XOPMOHaAHU, XPOMO30M-
HU HapyweHus Ha Maukama.

3a guazHozama ADC e Heobxogum u eguH om
AabopamopHume kpumepuu:

1. Haauuue Ha Aynyc-aHmukoazyaaHm npu gBe uau
noBeue uscaegBaHus npe3 Hal-manko 12 cegMmuuy;

2. Hanuuue Ha aHmukapguoAunuHoBu aHmumena
om IgG u/uau IgM B ymepeH uau Bucok mumbp npu gBe
unu noBeue uscnegBaHus npes3 Hal-manko 12 cegmuuy;

3. Haauuue Ha aHmu-6ema2 a2aukonpomeuHoBo
aHmumsao om IgG u/uau IgM 8 mumbp > 99-mu nep-
ceHmun npu gBe uau noBeue uscnegBaHusi npes Hal-
manko 12 cegmuuu [2, 14].

FoguwHusm puck om mpom6osa cpeg Aauua ¢ AQC
B ycnoBusima Ha CAE e 4%, a npu makuBa 6e3 CAE —
1%. Mopagu cbgoBus xapakmep Ha aHzakupaHe, 3abo-
AaBaHemo moke ga e myamuopzaHHo [15]. CopgeuHu-
me nposiBu Ha ADC ca pegku u ce uspassBam B kaanHa

D. Yakova-Hristova et al.
Acute myocardial infarction... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

Two types of the disease have been described
— primary, in which no associated with it disease is
found, and secondary — in patients with rheumat-
ic and autoimmune diseases (in 35% of case SLE)
[6]. Arterial and venous thrombosis and spontaneous
abortions are more common in the secondary form.
For APS to be diagnosed at least one of the following
major criteria should be present:

1. Vascular thrombosis — arterial, venous or small
vessel thrombosis.

2. Pathological pregnancy:

— Spontaneous abortion of a morphologically
normal fetus at or after 10 weeks gestation,

— At least one premature birth of a morpholog-
ically normal newborn before 34 weeks gestation
because of eclampsia, preeclampsia or placental
insufficiency,

—At least three unexplained spontaneous
abortions before 10 weeks gestation without any
anatomic, hormonal or chromosomal anomalies in the
mother.

For the diagnosis of APS also is needed one from
the laboratory criteria:

1. Presence of lupus anticoagulant from two or
more samples at least 12 weeks apart;

2. Presence of anticardiolipin antibodies from IgG
and/or IgM in high to moderate concentration in two
or more samples at least 12 weeks apart;

3. Presence of anti-beta2 glycoprotein antibody
from IgG and/or IgM in concentration above 99th
percentile in two or more samples at least 12 weeks
apart [2, 14].

The annual risk of thrombosis in patients with
APS and SLE is 4% and 1% in those without SLE.
Because of the vascular involvement the disease
might affect multiple organs [15]. The cardiac in-
volvement in APS is rare and usually is presented
by valvular pathology (33% in primary and 40-50%
in secondary), including leaflet thickening, non-bac-
terial thrombotic endocarditis (endocarditis of Lib-
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namonozaus (33% — npu nopBuueH AQC, u 40-50% — npu
BmopuueH), BalouBawa kaanHo 3agebensBaHe, Hebak-
mepuaneH mpoMbomuueH eHgokapgum (eHgokapgum
Ha AubmaH-Cakc) u kaanHa gucdyHkuus, kopoHapHa
apmepuanHa 6oaecm (15% — npu nbpBuveH, 30% — npu
Bmopuuer AQC), uHmpakapguasHu mpombu. MHoz0
No-yecmo ce cpewa 3acs2aHe Ha MumpaaHama u goc-
ma no-psagko — Ha aopmHama kaana.

MNauueHmume ¢ ADC ca 3acmpaweHu om npex-
geBpemeHHO HacmvnBaHe Ha amepockaeposa B
cpaBHeHue ¢ obwama nonyAaauus Bonpeku Haauuue-
MO Ha CXO0gHU mpaguuuoHHU puckoBu dpakmopu. Om
MuokapgeH uHdapkm cmpagam 6au3o 2.8% om na-
uueHmume ¢ AQPC. PaHHama npoapecus Ha amepoc-
knepo3zama ce gonku Ha eHgomenHa akmuBauusi uAu
kopoHapHa emboaus, kamo nocaegHama ce cpewa
ocobeHo npu MAagu hauueHmu [8, 9, 16].

MumepeceH dakm e Haauuuemo Ha mpombouumo-
neHus, obuualHo ymepeHa (Hag 1500/mm?®), npu nauu-
enmume ¢ ADPC u OMU 3a pasauka om me3su ¢ ocmbp
kopoHapeH cuHgpom, gbrkaw, ce Ha pas3s3BsaBaHe Ha
amepockaepomuuHa naaka. MNpu max no-xapakmepHa e
peakmuBHama mpombouumosa [17, 18, 19].

B npegcmaBeHus kauHuueH cayuvau npegBug
HacmbnBaHemo Ha apmepuasHa mpomMbo3a, aHam-
Hesama 3a aBmoumyHeH 2AoMepyAoHedpum u na-
MOAO2UYHU BpemMeHHOCMU, Ce 0BMUCAU HaAuvuemo
Ha AQC kamo npuvuHa 3a HacmbnBaHemo Ha Cbp-
geyuHo-cbgoBus uHuugeHm. JuazHo3ama be Bepudu-
uupaHa nopagu Haauvuemo Ha gBa 2onemu KauHuu-
HU kpumepus — cbgoBa mpomb6o3a u 3aboagemocm
no Bpeme Ha bpemeHHocmma, U gBa AabopamopHu
kpumepus — aHmukapguoaunuHoBu ACA IgM, aHmu-
bema2-aaukonpomeuH-lgM aHmumena, koumo 6saxa
noBmopeHu u caeg 12 cegmuuu. MNpue ce, ue cmaBa
Bonpoc 3a BmopuueH AQC, caeg kamo 6saxa nomBop-
geHU gaHHUmMe 3a CUCMEMEH AynyC epumemamo3syc.

Hanuue ca gokasameacmBa, ye HaAauvuemo Ha
aHmudochoaunugHU aHmumena, 6e3 KAuHUYHU Xa-
pakmepucmuku Ha ADC, moke ga noBuwu pucka om
mpom6o3a [20]. Mo-2onsmMama yacm om ekcnepmume
ce 06a8g8am cpeuwty pymuHHama nbpBuyHa npeBeHuus
€ aHmumpomMbomuyeH MegukaMeHm, a MHEHUEMO UM
ce ocHoBaBa camo Bbpxy KAUHUYHUS onum u obcep-
BauuoHHU npoyuBaHus. Om moBa caegBa, ue npunaza-
Hemo Ha aHmukoagyraHmu 3aBucu om cvuwecmByBa-
wume puckoBu dakmopu, noa, Bb3pacm Ha nauueHma,
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man-Sacks) and vascular dysfunction, ischemic
heart disease (15% in primary and 30% in second-
ary) and intracardiac thrombus [8].

Patient with APS are at higher risk for early devel-
opment of atherosclerosis compared to the general
population, despite the presence of common tradi-
tional risk factors. From myocardial infarction suffer
around 2.8% of patients with APS. The early progres-
sion of atherosclerosis is caused by endothelial ac-
tivation and coronary embolism, which is common in
young patients [8, 9, 16].

An interesting finding is a mild thrombocytopenia
observed in patient with AMI and APS in contrast to
those with AMI due to rupture of an atherosclerot-
ic plaque. In the latter more common is a reactive
thrombocytosis [17, 18, 19].

In our clinical case considering the history of
autoimmune glomerulonephritis and pathological
pregnancies we assumed that APS is the probable
cause for the cardiovascular event. The diagno-
sis was confirmed with the presence of two major
criteria — vascular thrombosis and pathological
pregnancies and two laboratory criteria — anticar-
diolipin ACA IgM, anti-beta2-glycoprotein-IgM an-
tibodies, which were repeated after 12 weeks. We
assumed that it was a secondary APS after the
diagnosis of SLE.

There is evidence that the presence of antiphos-
pholipid antibodies even without APS increases the
risk of thrombosis [20]. The majority of experts
are against routine preventive usage of antithrom-
botic drugs, but their opinion is based solely on
clinical experience and observational studies. We
can make the conclusion that the initiation of an-
ticoagulation therapy depends on the present risk
factors, sex, age, additional prothrombotic factors,
the characteristics of the antiphospholipid antibod-
ies and data for other autoimmune disease [21].

In patients after thromboembolism diagnosed with



gonNbAHUMEAHU NpompoMbomuuHu dakmopu, xapakme-
pucmukama Ha camume aHmudochoAunugHU aHmu-
meAa U gaHHUme 3a gpy2o aBmoumyHHO 3aboAsBaHe
[21]. Mpu nauueHMU ¢ peausupaH MPOMBOEMBOAUSEM
u gokaszaH AQC ce npenopbuBa aHmukoaz2yraHm-
Ha mepanus ¢ xenapuH, nocaegBaH om BkalouBaHe u
Ha BumamuH K-anmazoHucm (BKA) ¢ mapzemeH INR
mexkgy 2 u 3. [lokazaHo e, ue hpuroXkeHUEMO Ha aHMuU-
koaeynaHmHa mepanusi noHwkaBa pucka om pekypeH-
meH BeHo3eH mpoMboemboAusbM ¢ 80-90%.

Hava eguHHO MHEeHUe OMHOCHO onmuMaAHama
aHmMumpomb0o3Ha mepanusi NpU hauueHmu ¢ npexXu-
BaHa apmepuanHa mpombosa u AQC. MNMpenopvkume
3a masu gpyna nauueHmu BkalouBam uau BapdapuH
¢ INR Hag 3, uau Hucka gosa auemuncaauuunroBa ku-
ceAuHa B8 kombuHauus ¢ BapdapuH npu INR mexkgy 2
u 3. Hanuue ca u cxBawaHusa 3a npuaokeHue camo
Ha eguH aHmuazgpezaHm uAu Ha BapdapuH mexkgy 2
u 3 [22]. Cnopeg peguua aBmopu yecmomama Ha
ucxeMu4yHUMe UHCYAMU e no-Hucka npu u3noasBaHe
Ha gBoUHa aHmMuMpoMb03Ha mepanusi C eguH aHmMu-
azpe2aHm u eguH aHmukoazynaHm nNpu CXOgeH Xxe-
MopazguueH puck. [kakcoH u cbaBm., npaBeuku pe-
mpocnekmuBeH aHaAu3 Ha 139 nauueHmu ¢ AQC u
apmepuaAHa mpomMbo3a, AekyBaHu ¢ aHmuazpezaHm
u aHmukoazyaaHm, nybAukyBam cxogHU pe3yamamu.
Yecmomama Ha pekypeHmHama mpombosa e 37.2%
npu noAyyaBawume aHmumpombouumeH Meguka-
MeHm, 23.7% — npu AekyBaHume ¢ aHmukoa2ynanmu,
u 6.9% npu nauueHmume Ha kombuHupaHa mepanus.
B moBa npoyuBaHe AuncBa uHdopmauus OMHOCHO
XemopaauyuHume ycAokHeHus [23].

[pya HauuH 3a npeueHka Ha aHMumMpom6o3Hama
mepanusi e upe3 npurokeHue Ha kopuaupaHusi 2n0ba-
AeH ckop 3a aHmudocdoaunugeH cuHgpom (aGAPSS),
koumo ce uanoA3Ba 3a oueHka Ha pucka om pekypeHm-
Ha mpombo3a npu nauueHmu ¢ AQPC (maba. 1) [24].

B npegcmaBeHus om Hac kAuHUYeH cayyau nauu-
eHmkama e ocmaBeHa Ha gBoUHa aHmuazpezaHm-
Ha mepanus ¢ Hucka go3a ASA u kaonugozpen 3a
12 meceua nopagu npekuBeHus ocmvp kopoHapeH
cuHgpom cbc ST-eneBauusi. CAeg usyucAeHue Ha
anobanHus pesyamam 3a AQC ce okasa, ue nauu-
eHmkama e ¢ 12 mouku — 3 3a xunepAaunugemus, mol
kamo obwuam 1 xonecmepoa e 5.32 mmol/l, a LDL
xonecmeponom — 3.44 mmol/l, u cbomBemHo HaAu-
yue Ha aHmukapguoAunuHoBu IgM aHmumeaa (5 m.)

D. Yakova-Hristova et al.
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APS anticoagulation with heparin is recommended,
followed by vitamin K antagonist with target INR 2 to
3. It is proven that the application of anticoagulant
therapy reduces the risk of venous thromboembo-
lism with 80-90%.

There is no agreement on the question of the
exact antithrombotic therapy in patients after ar-
terial thrombosis and APS. Recommendations for
that group include either Warfarin with target INR
above 3 or low dose Acetylsalicylic acid with War-
farin with target INR 2 to 3. There are opinions in
favor of the usage of a single antiplatelet agent or
Warfarin with INR 2 to 3 [22]. According to some
authors the incidence of ischemic stroke is re-
duced with dual antithrombotic therapy including
one antiplatelet agent and one anticoagulant with
the same hemorrhagic risk. Jackson and co., ret-
rospectively analyzing 139 patients with APS and
arterial thrombosis, treated with antiplatelet and
anticoagulant, published the same results. The
incidence of recurrent thrombosis was 37.2% in
those treated with antiplatelet agent, 23.7% in
those with anticoagulant and 6.9% on dual thera-
py. In that study there was no data regarding hem-
orrhage complications [23].

Another way of determining the antithrombotic
therapy is the application of the Adjusted Global An-
ti-Phospholipid Syndrome Score [aGAPSS], which is
used to assess the risk of recurrent thrombosis in pa-
tients with APS (Table 1) [24].

In our case the patient was prescribed dual anti-
platelet therapy with low dose acetylsalicylic acid and
clopidogrel for 12 months because of the acute coro-
nary syndrome with persistent ST-segment elevation.
The patient has 12 points from the Global Anti-Phos-
pholipid Syndrome Score-three for hyperlipidemia (to-
tal cholesterol — 5.32 mmol/l, LDL-cholesterol — 3.44
mmol/l), presence of anticardiolipin IgM antibodies —
5 points, and anti-beta2-glycoprotein-IgM antibodies
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Ta6auua 1. NhobaneH ckop 3a aHmudocdoaunugeH cuHgpom (aGAPSS)*

Table 1. The Global Anti-Phospholipid Syndrome Score (aGAPSS)*

®akmop | Factor Touku / Points
KapguoBackyaapHu Oucaunugemus (06w, xonecmepoa > 5 mmol/l, LDL > 3 mmol/l) / Hyperlipidemia
puckoBu ¢akmopu / (total cholesterol > 5 mmol/l, LDL > 3 mmol/l) 3

Cardiovascular risk factor | ApmepuaaHa xunepmoHus (apmepuaHo HanszaHe = 140/90 mm Hg npu Hau-man-
ko gBa nocaegoBameAHu npeaaega, UAU NpU NpueMawume aHmuxunepmeHauBHu
megukameHmu) [ Arterial hypertension (Arterial pressure = 140/90 mmHg during at
least two consecutive exams or in those on antihypertensive treatment)
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AnmudocdorunugHu AnmukapguoaunuH IgG/IgM [ Antcardiolipin IgG/IgM
aHmumena | Anti-b2GPI IgG/IgM [ Anti-b2GPI IgG/IgM
Antiphospholipid antibodies | aPS/PT IgG/IgM** | aPS/PT lgG/IgM**

AynyceH aHmukoagynanm [ Lupus anticoagulant

O PHO

* TnobanHusm ckop 3a aHmudocdoaunugeH cuHgpom (aGAPSS) ce cuuma 3a Bucok npu > 10 mouku.

** KopuaupaHusm aGAPSS He BkalouBa aPS/PT IgG/IgM (8 noBeuemo kauHuuHU Aabopamopuu He ce mecmBa pymuHHO).
* Global Anti-Phospholipid Syndrome Score is considered high > 10 points

** Corrected aGAPSS does not include aPS/PT IgG/IgM (not routinely measured in most laboratories)

u aHmu-6ema2-2aukonpomeuH-lgM (4 m.), koemo
nokasBa, ue ma e ¢ Bucok mpombomuueH puck.

AnmudocdoaunugHume aHmumena umam kak-
mo npokoagyanaHmeH, maka u npoBv3nasumeneH
edekm Bopxy eHgomenHume cbgoBu kaemku, koemo
gonpuHacs 3a yckopeHa amepockaepo3a. Om gpyaa
cmpaHa, ce HabalogaBa npouec Ha yckopeHa ame-
pockaeposa. MauueHmume ¢ AQC u OMU B maaga
Bb3pacm umam MHO20 no-Bucok anobaneH puck.
CnegoBamenHo aGAPSS moxke ga ce oka)ke noneseH
mapkep 3a npeBeHuus Ha nauueHmume ¢ AQC om
noBmopeH CbpgeyHo-CbgoB uHUugeHm [9, 25].

Ipyz akueHm, koumo 3acAy>kaBa BHuMaHue, e Heob-
xogumocmma om npuem Ha gBoUHa aHmuazpe2aHmHa
mepanusi caeg npeXkuBsH ocmbp kopoHapeH CuHgpoM
(OKC). Cnopeg egHu aBmopu nauueHmume ¢ AQC u
ocmbp UHdapkm Ha muokapga mpsbBa ga noayuaBam
gBouHa aHMuMpoMBouuMHa mepanus 3a kpamwvk nepu-
0g om Bpeme u hpogbikumenHa aHmukoagyraHmHa me-
panusi. Mpu onpegeneHa npogbAkumenHocm Ha mpou-
Hama aHmMumMpoMbo3Ha Mmepanusa mpabBa ga ce oueHu
noA3ama cnpsiMo pucka om Xemopaz2uuHu YCAOKHEHUS
npu nauueHmume [26]. Haauue ca gokazameacmBa 3a
epekmuBHocmma Ha opanHama aHmukoazyraHmHa 3a
noHwkaBaHe Ha yuecmomama Ha mpoMBomuyHUMe yc-
AokHeHus npu auuama ¢ AQC caeg nepkymanHa kopo-
HapHa aHzuonaacmuka [27].

Om HaAuyHUmMe opaAHU aHmukoaz2yAaHmu eguH-
cmBeHo BumamuH K-aHmazoHucmume ca nokasaAu

>> 24

— 4 points. This results shows that the patient is at
high thrombotic risk.

Apart from their procoagulant effect the antiphos-
pholipid antibodies have a proinflammatory effect on
vascular endothelial cells which enhances earlier ath-
erosclerosis. Young patients with APS and AMI have
much higher global risk. Therefore, aGAPSS might be
used as a marker for secondary prevention in patients
with APS.

Another important aspect is the need for dual an-
tiplatelet therapy after ACS. According to some au-
thors this therapy in patients with APS and AMI should
for a shorter period followed by a prolonged anticoag-
ulant therapy. When determining the duration of the
triple antithrombotic therapy we should consider the
benefit against the risk of hemorrhagic complications
[26]. There is evidence suggesting a reduction in the
incidence of thrombotic complications in patients with
APS on oral anticoagulants after percutaneous coro-
nary intervention [27].

From the present oral anticoagulants only vi-
tamin K antagonists have shown to be beneficial
in preventing thromboembolic events in patients

with APS and high risk. Studies for the applica-



noA3a 3a npeBeHuus om mpoMboeMbOoAUUHU Cbbumus
npu nauueHmu ¢ AQC u Bucok puck. MpoyuBaHus-
ma 3a npuAokeHue Ha gupekmHu opaAHu aHmukoa-
2yAaHmu npu me3u nauueHmu Bce owe ca B xog, a
He mpsbBa ga ce nogueHsBa u pakmovm, ue Bce owe
AuncBam 2oAemMu paHgomu3upaHu KAUHUYHU u3num-
BaHus 3a koHkpemHama aHmumpombo3Ha mepanus
npu Auua ¢ apmepuanHa mpombosa u AQC. Hacmo-
awume npenopvku ca npegcmaBeHu Ha ¢ue. 2. Mpu
omkpuBaHe Ha aHmudocdoAunugHU aHMumena u no-
mBopgeH AQC ce npenopvuBam caegHume 4 Bapu-
aHma — aHmumpombouumHa mepanus ¢ BumamuH K-
aHmazoHucm npu INR mexXkgy 2 u 3, BKA ¢ INR mexXgy
2 u 3, BKA ¢ INR Hag 3 uau camo aHmumpombouumHa
mepanus. Mpu BeHo3Ha mpombo3a ce npenopbvuBa
BKA ¢ INR meXkgy 2 u 3. Koeamo ca HaAu4HU aHmu-
dochoaunugHU aHmMumMeAa, HO He ce guazHocmuuupa
kaunuuHo AQC, ce npaBu npeuerka kamo ce Bzemam
npegBug npoduaa Ha APA, Haauuuemo Ha kapguoBa-
ckynapHu puckoBu ¢akmopu u GAPSS [9, 28].

He e 3a nogueHsBaHe, ye npu hauueHmu ¢ OMAN u
ADC, npu koumo e nokazaHa nepkymaHHa mpaHcAy-
MUHaAHa aHzuonaacmuka, BkalouBaHemo Ha mpoUHa
aHMumpPOMbO3Ha mepanusi HE € goOCMambyHO NPOY-
ueHo [29, 30].

D. Yakova-Hristova et al.
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tion of direct oral anticoagulants are still running
and there are still no large randomized clinical tri-
als for specific antithrombotic treatment in patients
with arterial thrombosis and APS. The current rec-
ommendations are presented on Figure 2. They
recommend in cases of isolated antiphospholipid
antibodies and confirmed APS therapy with an an-
tiplatelet agent with vitamin K antagonist with target
INR 2 to 3 as one option, vitamin K antagonist with
INR above 3 as another or antiplatelet agent alone.
In patients with venous thrombosis therapy with vi-
tamin K antagonist with INR 2-3 is advised. When
antiphospholipid antibodies are present but APS is
not diagnosed, the decision is based on the type
of antiphospholipid antibodies, cardiovascular risk
factors and aGAPSS [9, 28].

Worth mentioning is the fact that the triple anti-
thrombotic therapy which is recommended in cases
of APS and AMI after percutaneous coronary inter-
ventions is still not well studied [29, 30].

Presence of antiphospholipid antibodies (APL)

Diagnosis of antiphospholipid syndrome

History of thrombosis

Clinical assessment™*

Arterial thrombosis Venous thrombosis High thromboembolic risk Low thromboembolic risk

— antiplatelet therapy + VKA* (INR 2-3)
- VKA* (2-3)

- VKA*(INR > 3)

— antiplatelet therapy

~ VKA* (INR 2-3)

Qua. 2. Aumumpom6o3Ha mepanus npu nauueHmu ¢ AQC. VKA —

Antithrombotic treatment

— Antithrombotic therapy not recommended

may be considered: low — LMWH — in high-risk
dose aspirin situations for venous

thrombosis

Bumamun K-aHmazoHucm, LMWH — HuckomonekyaeH xenapuH

Fig. 2. Antithrombotic therapy in patients with APS. VKA — vitamin K antagonist. LMWH — low molecule weight heparin
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Upes cBos naetomponeH epekm cmamuHume
ca nokasaAu noasa B noHwkaBaHe Ha mpombomuu-
Hus puck npu nauueHmu ¢ AQC [31]. B gonbAHeHue,
MOHOKAOHAAHOMO aHMumsAo pumykcumab cobwo e
C noAoKumeAHO BAusHue npu mesu hauueHmu [32].
XugpokcuxaopoxuHbm upe3 cBoume npomuBoBv3na-
AUMEAHU U aHmumpomMbomuuHu cBoucmBa, koumo
ce u3non3Ba 3a AeveHue Ha peguua aBmoumMyHHuU 3a-
bonsBaHus kamo SLE, ce gokaagBa kamo epekmuB-
Ho cpegcmBo B 6bopbama c uzsBama Ha AQC [33].

KamacmpoganHuam AQDC e psagko >kuBomosa-
cmpawaBawo cbcmosiHue, u3passBawo ce B 3acs-
2aHe Ha mpu uAu noBeue opz2aHa, cucmemu U/uAu
mbkaHu, kamo nosBama Ha cumnmomMume e egHoBpe-
MEHHO UAU 3a no-manko om cegmuua. [dpyaa ussBa e
okay3usma Ha manku cbgoBe B noHe eguH Op2aH UAU
mbkaH, gokazaHa xucmonamoAo2u4Ho, uAu nomBopXk-
geHuemo 3a HaAuyue Ha aHmudocdoAunugHU aHmu-
meAa — Aynyc aHmukoaz2yAaHm u/uAu aHmukapgu-
onunuHoBu aHmumena. lNpuaokeHuemo Ha npsICHO
3amMpaseHa naasMa uau MimyHoBeHuH B kombuHauus
¢ kopmukocmepougHa u aHmukoazyaaHmHa mepanus
usanexkga, ve noHwkaBa cMbpmHocmma npu kama-
cmpodaneH AQC, makap ue gokaagume ca om He-
paHgomu3upaHu kAuHU4YHU npoyuBaHus [34, 35, 36]. B
go3a om 0.4 g/kg/gHeBHo 3a 5 gHu imyHOBeHUHbM €
0cobeHo bAazonpusgmeH Npu NauueHmu ¢ mpombouu-
MONEHUS U UMa UMyHOMOgyAUpauWwl, a He UMyHocynpe-
cuBeH epekm. Tou Hamupa npuAckeHue U npu nauu-
eHmu ¢ kaacuuecku AQC no Bpeme Ha BpemeHHocm
UAU C UueA npeBeHuus Ha peuuguBupauiu mpombosu
[34, 37, 38]. B cvobpakeHue BAausa B Hskou cayuau u
egHoBpemMeHHOMO NPUAGXKEHUE Ha NPSCHO 3aMpaseHa
naasma u MimyHoBeHuH, kamo nocaegHusm ce Bkalou-
Ba cneg npukalouBaHe Ha uHdy3susma [39].

Mopagu Auncama Ha gocmambyHO HampynaHu
gaHHU 3a Hal-onmuMaAHOMO aHMUMPOMBO3HO Ae-
UeHUe Npu nauueHmu ¢ apmepuasHa mpombo3a u
A(DC B Hawus KAUHUYEH cAyuau ce usbpa npuroxke-
Hue Ha gBouHa aHmumpombouumHa mepanus 3a 12
Meceua cAaeg ocmpus uHoapkm Ha muokapga, 6e3
BkalouBaHe Ha nepopaneH aHmukoazyAaHm.

3 AKAIOYEHUE

AeueHuemo Ha nauueHmu ¢ OMU u gokasan APC
e npegu3BukameacmBo 3a kauHuuucmume ¢ mpygeH
banaHc medkgy noasume u puckoBeme 3a msx. HaBpe-
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Through their pleiotropic effects statins have prov-
en to reduce the thrombotic risk of patients with APS
[31]. In addition, the monoclonal antibody rituximab
has also shown positive effects in these patients [32].
Hydroxychloroquine via its anti-inflammatory and an-
tithrombotic properties, because of which is used in
the treatment of autoimmune diseases like SLE, is
reported as an effective agent against APS [33].

Catastrophic APS is a rare life-threatening condi-
tion which affects three or more organs, systems or
tissues, with symptoms developing simultaneously or
less a week apart. Another presentation is occlusion
of the small vessels in at least one organ, confirmed
with histopathologic method or with antiphospholipid
antibodies — lupus anticoagulant and or anticardio-
lipin antibodies. Application of fresh frozen plasma
or Immunovenin in combination with corticosteroid
and anticoagulant therapy seems to lower the mor-
tality in catastrophic APS although reports are from
non-randomized clinical trials [34, 35, 36]. In dosage
of 0.4 gr/kg daily for 5 days Immunovenin is proven
to have an especially favorable effect in patients with
thrombocytopenia and has immunomodulating rath-
er than immunosuppressive effect. It is also used
in patients with classic APS during pregnancy or in
prevention of recurrent thrombosis [34, 37, 38]. In
some cases the simultaneous use of fresh frozen
plasma and Immunovenin is also suggested with the
latter being applied after the end of the infusion [39].

Because of the lack of enough data regarding
the most optimal antithrombotic treatment in patients
with arterial thrombosis and APS in our case it was
decided to use dual antiplatelet therapy for twelve
months after the myocardial infarction without anti-
coagulant.

CoONCLUSION

The treatment of patients with AMI and APS is
a challenge for clinicians with a difficult balance be-
tween benefit and risk. Early diagnosis and adequate
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MeHHomMo nocmaBsHe Ha guagHo3ama u agekBamHa-  treatment would help in reducing the risk of recurrent
ma uM mepanus buxa cnoMozHaAu 3a noHukaBaHe Ha  thrombosis.
pucka om nocaegBawu peuuguBu Ha mpombo3a.
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B. laHguAeBa u gp.

KAPANOAOTI' A & CucmemHo-6eA0gpoBHO WbHMUpaHe...

KAPAMOXMPYPT IS Tom 3, Bpoi 2 + 2020
BbBEQEHVE

HopmanHusim 6sA gpob uma gBe omgenHu uupky-
Aauuu C pasauueH npousxog u ¢yHkuuu. QyHkuuoHaa-
Homo kpbBoobpauwleHue ce ocbuwecmBaBa nocpeg-
cmBom 6enogpobHume apmepuu. BenogpobHusm
cmBon npousxokga om gscHama kamepa u cbgbpka
HeokcuzeHupaHa kpvB, kosmo ce nogaaza Ha 2a308
mpaHchep B8 6enogpobHus napeHxum u ce Bpouwia B
AsBomo npegcobpgue nocpegecmBom uemupume 6eno-
gpobHu BeHu [3]. BenogpobHUMe apmepuu ocuzyps-
Bam 99% om kpbBomoka kvm 6eaume gpoboBe [5].

CucmemHomo kpvbBocHabgaBaHe Ha 6eaume
gpoboBe npegcmaBasBa HympumuBHomo kpbBoo6-
paweHue, koemo gocmaBsa okcuzeHupaHa kpbB kbm
cmeHume Ha mpaxeobpoHxuaAHOMoO govpBo u nog-
gopkawume cmpykmypu Ha 6eaume gpoboBe u He
yyacmBa B 2a3oBus obmeH [3, 5]. BpoHxuaAHume
apmepuu ocbwecmBsB8am HOPMAAHOMO CUCMEMHO
kpbBocHabgsBaHe Ha 6eaume gpoboBe caeg padk-
gaHemo. Te obukHoBeHo ca 1 go 3 manku apmepuu
C npou3xog om 2opHama gop3aAHa aopma UAU gsic-
Hama uHmepkocmaaHa apmepus [2]. HopmaAHusm
kanubbp Ha BpoHxuaAHUME apmepuu e < 2 mm gua-
Membp B ycmuemo cu u 0,5 mm gucmanHo, kegemo
BAuzam B BpoHxoONyAMOHaAHUS ceaMmeHm [2, 5].

BpoHxuaAnHUMe apmepuu ce Hapudam opmomo-
nuyHU, kozamo npousxokgam om aopmama mexXgy
2opHama kpaeBa naacmunka Ha TH5 u goaHama kpa-
eBa naacmuHka Ha TH6. Ako BpoHxuanHUMeE apme-
puu umam gpyz npou3xog Ce Hapuuam ekmonuyHu.
Yecmo me mMo2am ga npousxokgam om goAHama
cmpaHa Ha aopmHama gbza, gucmaaHama gecueH-
geHmHa mopakaaHa aopma, nogkAlouuuHama apme-
pusi, bpaxuouedanHua cmBoa, mupeouepBukaHus
cmBoa, BobmpewHama mopakaaHa apmepus u gp. As-
Bama bpoHxuaAHa apmepust Hal-4yecmo npousxokga
gupekmHo om aopmama. [dscHama bpoHxuaAHa ap-
mepusi MOke ga € CbC CaMmOCMOSIMEAHO yCcmue om
aopmama, HO No-4Yecmo umMa obw,o ycmue ¢ UHmep-
kocmanHa apmepusi. disscHama bpoHxuaAHa apmepust
€ C X0g OmgsiCHO Ha xpaHonpoBoga, a AsBama — ¢
xog om AsBama my cmpaHa [5].

nPEJIl,CTABFIHE HA KAUHWYEH CAYYAIA
MNpegcmaBame cayvau Ha 85-2oguweH MbX C

aHamHe3a 3a XOBbb, koumo nocmvnBa B KauHuka-
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INTRODUCTION

The normal lungs have two distinct circulations
with different origins and functions. The pulmonary
(functional) circulation is accomplished by the pul-
monary arteries. The main pulmonary artery orig-
inates from the right ventricle and carries deoxy-
genated blood, which gas exchange takes place in
the pulmonary parenchyma and then returns to the
left atrium via the four pulmonary veins [3]. The
pulmonary arteries provide 99% of the blood flow
of the lungs [5].

Systemic circulation of the lungs represents the
nutrient circulation, which carries oxygenated blood
to the walls of the tracheobronchial tree and the sup-
porting structures and does not participate in the gas
exchange [3, 5]. The bronchial arteries accomplish
the normal systemic circulation of the lungs after
childbirth. They are usually one to three small arteries
and originate from the superior dorsal aorta and right
intercostal artery [2]. The normal caliber of the bron-
chial artery is below 2 mm in diameter in the ostium
and 0,5 mm distally, where they enter in the broncho-
pulmonary segment [2, 5].

The bronchial arteries are called orthotopic when
they originate from the aorta between the superior
endplate of Th 5 vertebral body and the inferior end-
plate of Th6 vertebral body. If they have a different
origin, ones are called ectopic. The bronchial artery
can often originate from the lower wall of the aortic
arch, distal descending thoracic aorta, subclavian
artery, brachiocephalic trunk, thyrocervical artery, in-
ternal thoracic artery, etc. The left bronchial artery
most commonly originates directly from the aorta.
The right one can have a separate origin from the
aorta but more frequently have a common ostium
with the intercostal artery. The right bronchial artery
has a course right to the esophagus, while the left
one runs to the left [5].

CLINICAL PRESENTATION

We present a clinical case of an 85-year-old man
with a history of chronic obstructive pulmonary dis-



ma no obuia kapguonozusi no noBog ocmbp 3agyx.
MauueHmvm e ¢ npugpykaBaw,o 3aboasBaHe xunep-
MOHUYHa boaecm.

Mpu ¢usukanHusi npeaneg ca ycmaHoBeHu yB-
pegeHo obuwo CbCmMOsSiHUE, CbC 3acCMOUHU WUUHU
BeHu. AyckyamamopHo ce gonaBa 2pybo Besuky-
AApPHO guwaHe ¢ ygbAkeH ekcnupuym u eguHUYHU
gpebHu BaakHu xpunoBe u kpenumauuu BgsicHo.
CopgeuHama geUHOCM € apummMuyHa, C hpuzaywe-
HU CbpgeyHuU moHoBe.

Enekmpokapguozpadusima gemoHcmpupa abco-
AlomHa apummus npu npegcbpgHO MbXkgeHe.

Om AabopamopHume u3cAegBaHus ca ycmaHo-
BeHu nonokumeneH D-gumep u mponoHUH. KpbB-
Hume mecmoBe noka3Bam aeBkouumosa c zpa-
HyAOUUMO3a U hoBuweHu Bv3naAnumenHu mMapkepu
(C-peakmuBeH npomeuH — 67 mg/l). AnaHUH amu-
HompaHcdepasama u achapmam amuHompacdepa-
3ama ca B Hopma.

TpaHcmopakanHama exokapguozpadus (TTE)
paskpuBa nomucHama aeBokamepHa ¢yHkuus u ku-
Hemuka c uspaseHa guAaamauusi u xunepmpodus Ha
gacHa kamepa. Haauue ca u gunamupaHu npegcobp-
gusl U NyAMOHaAHa XunepmoHus.

PeHmezeHozpadusma Ha epbgHa kaemka nokasBa
uspaseHu emdpusemMamosHu U nHeBModuUBPO3HU Npo-
MeHu (due. 1).
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ease, who was admitted to the Cardiology Depart-
ment with acute dyspnea. He has a concomitant dis-
ease: hypertonic disease.

On clinical examination, he was found to be in a
severe overall state with marked jugular venous dis-
tension. Chest auscultation revealed vesicular breath-
ing with prolonged exhalation, early inspiratory crep-
itations, and fine rales (crackles) on the right side.
The heart rate was arrhythmic with decreased heart
sounds.

Electrocardiography revealed absolute arrhythmia
with atrial fibrillation.

Laboratory findings revealed increased D-di-
mer and troponin. Blood test revealed leucocytosis
with granulocytosis and high inflammatory markers
(C-reactive protein — 67 mg/l). Alanine aminotrans-
ferase and aspartate aminotransferase were within
normal limits.

The transthoracic echocardiocardiogram was per-
formed and showed decreased left ventricular func-
tion and kinetics, marked dilatation and hypertrophy
of the right ventricle and dilated atriums, pulmonary

hypertension.
Chest X-ray revealed emphysema and pulmonary
fibrosis (Fig. 1).

®uz. 1. PeHmeeHozpadus Ha 6aa gpob / Fig. 1. Chest roentgenogram

3 <<

——
[
p44
(=]
o
(1]
=
-1}
(7]
(-]

()

~
=
(1]
Z
=
(1}
=
=
@
=
=
=

3




=
=
=
=
@
=
=
2
-
=
9
=
~
[
Y
(7]
@
-
D
=
(=}
=
-
w

B. laHguAeBa u gp.
KAPANOAOTI' A & CucmemHo-6eA0gpoBHO WbHMUpaHe...
KAPAMOXIPYPT A Tom 3, Bpoi 2 + 2020

Mpu npoBegeHama KT aHzuozpadus e ycmaHo-
BeH HeobuuaeH gedpekm B koHmpacmupaHemo Ha
AdBama a2naBHa benogpobHa apmepus U HanbAHO He-
koHmpacmupaHa goAHoAOBapHa apmepus om Cbuia-
ma cmpaHa (¢due. 2).

Ha 6enogpobeH nposopeu, e BusyaAusupaH naH-
AobynapeH emousem ¢ MHoxkecmBo pasHokanubpeHu
6yAu, Hau-zonsMama om koumo ce Hamupa 8 wecmu
benogpobeH ceameHm BasBo, ¢ MmakcumanHu akcuana-
HuU pa3mepu — 60/48 mm (duz. 3 u duez. 4).

CkaHupaHemo nokasBa ynAbmHeHU UHMEepAOBY-
AQPHU CENMU U UHMepCMuuuaAHu pemukyAapHu yn-
NomHeHust gBycmpaHHo B 6enogpobHUs napeHxum. Bas-
Bo, 6bazanHo napaBepmebpanHo, B gecemu beaogpobeH
ceaveHm ca BusdyanusupaHu guaamupaHu npocBemu
Ha BpoHXU cbec 3agebeneHuU U BkaAueHU cmeHu u meu-
HoekBuBaneHmMHu koaekuuu B AymeHa um, kakmo u 3oHa
Ha napeHxumHa koHcoaugauusi B cocegemBo (duz. 5).

Quz. 2. HeobuuaeH gedpekm B koHmpacmupaHemo Ha AaBama

2naBHa benogpobHa apmepus
Fig. 2. Unusual filling defect in the left main pulmonary artery

®uz. 4. EMdusemMamosHu NpoMeHU ¢ popmupaHe Ha byau
Fig. 4. Pulmonary emphysema with bullae
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CT pulmoangiography showed an unusual filling
defect in the left pulmonary artery and a completely
unopacified lower lobar artery (Fig. 2).

The lung window revealed panlobular emphyse-
ma with multiple bullae with different sizes, the larg-
est one in the sixth pulmonary segment on the left
with maximum axial dimensions 60/48 mm (Fig. 3
and Fig. 4).

Thickened interlobular septa and interstitial retic-
ular opacities were observed in both lungs. On the
left basal paravertebral segment of the pulmonary
parenchyma, there are dilated lumens of bronchi with
thickened and calcified walls, some of which are flu-
id-filled. There is parenchymal consolidation around
the fluid-filled bronchi (Fig. 5).

®uz. 3. EMdpuzemamosHu npomeHU B 6eA0gpoBHUA NapeHXUM
Fig. 3. Pulmonary emphysema

@uz. 5. BpoHxuekma3auu ¢ napeHxumHa kooHcoAugauus
B cvcegcmBo

Fig. 5. Bronchiectasis with pulmonary parenchymal consolidation



YcmaHoBeHu ca cekpemu B AeBus 2naBeH BpoHx
(due. 6). CunHO guramupaHu u 6e3 gedekmu B koH-
mpacmupaHemo ce npegcmaBsam mpyHkyc nyamoHa-
AUC U gfcHa 2naBHa benogpobHa apmepus (due. 7).
[uAamupaHu ca u copgevHume kyxuHu (¢uz. 8).

Mopagu HeobukHoBeHume o0b6pa3Hu Xxapakme-
pucmuku Ha gedekmume B koHmpacmupaHemo Ha
NYAMOHaAHUME apmepuu e npoBegeHo noBmopHo
ckaHupaHe B kbcHa apmepuaAHa pasza ¢ onmuman-
Ho koHmpacmupaHe Ha aopmama. YcmaHoBeHu ca
Hakoako y2onemMeHU BpoHXuaAHU apmepuu ¢ mopmy-
03eH x0g u guamemovp B ycmuemo — 5 mm. Cowume
usxokgam om goAHama cmeHa Ha npokcumaAHama
gecueHgeHmHa mopakaAHa aopma Ha HuBomo Ha
maAOMo Ha nemu mopakaaeH npewaeH (duz. 9).

®uz. 6. Cekpemu B A8 2raBeH BpoHx

Fig. 6. Secretions in the left main bronchus
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There are secretions in the left main bronchus
as well (Fig. 6). The pulmonary trunk and the right
main pulmonary artery are dilated, without filling de-
fects (Fig. 7). The cardiac chambers are also dilated
(Fig. 8).

Because of the unusual imaging characteristics
of the filling defects, second scanning in the late
arterial phase was performed with optimal contrast
enhancement in the aorta. Several enlarged bronchi-
al arteries with a tortuous course were found with a

diameter at the site of their origin 5 mm. they origi-
nate from the inferior wall of the proximal descend-
ing thoracic aorta at the level of the Th5 vertebral
body (Fig. 9).

®uz. 7. JuramupaHu mpyHkyc nyAMoOHaAuc u gsicHa 2aaBHa beaogpobHa

apmepus

Fig. 7. Dilated pulmonary trunk and right main pulmonary artery

@ue. 8. lunamupaHu cbpgeuHu kyxuHu / Fig. 8. Dilated cardiac chambers
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®uz. 9. bpoHxuaaHu apmepuu / Fig. 9. Bronchial arteries

B kbcHama apmepuanHa ¢pasa He ca ycmaHoBe-
HU gepekmu B koHmpacmupaHemo Ha 6enogpobHu-
me apmepuu, kamo AeBusm kaoH Ha 6erogpobHus
cmBoA U goAHo AobapHama apmepus BAsaBo ce npeg-
cmaBsam no-gobpe koHmpacmupaHu B8 cpaBHeHue
C ocmaHaAaume 6eaogpobHu apmepuu. Maximum-
intensity projection usobpadkeHusma gemoHcmpupam
gobpe xoga Ha bpoHxuanHume apmepuu (¢due. 10).
Mopagu woHMupaHemo e ycmaHoBeHO U HEXOMOZEH-
HO u3nbAHeHO ¢ koHmpacm AsB0 npegcvpgue u go-
AHa AgBa benogpobHa BeHa (¢ue. 11).

Mpu ckaHupaHemo Ha abgomeHa He ca ycmaHoBe-
HU gaHHU 3a acuumHa meyHocm uHmpa- u pempone-
pumoHeaAHo, Ho € omkpuma mMacuBHa xunoBackyaap-

In the late arterial phase, there were no filling
defects in the pulmonary arteries. Moreover, the left
main pulmonary artery and the left lower lobar artery
were better opacified in comparison with the rest of
the pulmonary arteries. Maximum-intensity projection
images showed well the course of the bronchial ar-
teries (Fig. 10). Because of the systemic-pulmonary
shunting, the left atrium and the left inferior pulmo-
nary vein were nonhomogeneously filled with contrast
material (Fig. 11).

The scanning of the abdomen revealed no data
for ascites in the intraperitoneal and retroperitoneal
space. A massive hypovascular formation was found

@uz. 10. JuHamuuHo ckeHupaHe B paHHa u kbcHa apmepuanHa dasa. B kbcHa apmepuanHa ¢asa He ce Busyaausupam gedekmu B8
koHmpacmupaHemo Ha benogpobHama apmepust

Fig. 10. Dynamic CT scanning was performed in an early and late arterial phase. In the late arterial phase, there are no filling defects
in the pulmonary arteries
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Ha ¢popmMauus B gecHus uepHOgpobeH gaa ¢ akcuanHu in the right hepatic lobe with axial dimension 142/74
pasmepu 142/74 mm. Hakonko no-manku ¢opmauuu ¢ mm. Several smaller formations with similar findings
nogobHa xapakmepucmuka ca ckaHupaHu u B8 AneBus  were found in the left hepatic lobe with a size up to
uepHogpOoBEH gsA ¢ pa3vepu go 22 mm (¢uz. 12). 22 mm (Fig. 12).
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®uz. 11. HexomozeHHO koHmpacmupaHo AfB0 npegcbpgue

Fig. 11. Non-homogenously opacified left atrium

®uz. 12. MacuBHa xunoBackyrapHa popmauus B gecHus YepHOgpObeH gsA

Fig. 12. A large hypovascular mass in the right hepatic lobe

OBCb)XOAHE DiscussioN

CogoBume komyHukauuu mexkgy cucmemHOmo
u nyamoHanHOomo kpbBoobpaweHue Ha beaus gpob
ca manku u BkalouBam npekanuaspHu cbgoBe, kou-
mo ocbwecmBaBam Bpvska meXkgy nyamoHanHume
u BpoHxuaaHume apmepuu [3]. Mpu okaysus Ha nya-  hary and the bronchial arteries [3]. When a pulmonary
MOHaAHa apmepusi psgko ce pa3BuBa benogpobeH  artery is occluded, the development of pulmonary in-

The vascular communications between the sys-
temic and pulmonary circulations are small and in-
clude precapillary vessels, which connect the pulmo-
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uHdapkm BeposmHO nopagu HaAuvuUEMO Ha Hympu-
muBHa uupkyaauus [3].

CucmemHomo kpbBoobpaweHue Ha beaume gpo-
60Be MmoXke ga ce yBeAuuu npu pasAuuHu 3aboaaBaHus
kakmo Ha 6eaume gpoboBe, maka u Ha copuemo. Mpu
me3u cbCcmosHus cbgoBeme ce yzonemsBam u cma-
Bam mopmyo3Hu, nosBsBam ce HoBu komyHukauuu,
koumo 3a pasauka om HopmanHume npekanuaspHu
komyHukauuu mo2am AecHoO ga ce Budyanusupam npu
komnlombp-momozpadcko uscregBane [3].

Xunepmpodupaau HOPMaAHU CUCMEMHU aHa-
cmomo3u ce ocbwecmBaBam Hau-uecmo mexXgy
bpoHxuaAHUMe apmepuu u nepudepHume kaoHoBe
Ha benogpobHama apmepus [2].

HeobuualHo cucmemMHO apmepuanHo kpoBo-
cHabgaBaHe Ha Heaume gpoboBe ce ycmaHoBsaBa
Npu MHO20 CAyYau Ha BpogeHu u npugobumu cbp-
geuHu u benogpobHu 3aboaaBaHus u MoXke ga ce
knacuduuupa B8 gBe zonemu gpynu:

1. Xunepmpodupanu HopMaAHU CUCMEMHU apme-
puu — cpewam ce npu bpoHxuekmasuu, XpPOHUYHU
BbanaAaumenHUu 6eAnogpobHU 3aboadBaHus U MaAuz-
HeHu 3aboasBaHus; u

2. AbepaHmHU CUCMEMHU apmepuu Npu BPOHXO-
nyAmMoHaAHa cekBecmpauus, BpogeH BeHonobapeH
CUHgPOM U HOpMaAeH benogpobeH napeHxum [2].

Xunepmpodus U guanamauusi Ha BpoHxXUaAHUMe
cvgoBe ce ycmaHoBsBa u npu pasauvHu BpogeHu 3a-
6oAsBaHus u aHomaauu, cBbp3aHu ¢ obcmpykuus Ha
nyAMOHaAHUMe apmepuu kamo mempanozus Ha Qano,
npokcumanHo npekvcBaHe Ha nyAMOHaAHa apmepus,
aHoMaAeH npou3xog Ha AsBa kopoHapHa apmepusi om
nyAMOHaAHama. Mpugobumu NpUYUHU 32 NYAMOHaAHA
obcmpykuus kamo xpoHuuHa 6eanogpobHa mpomboem-
bonus, apmepuum Ha Takascy u ¢pubpo3upaw, Megu-
acmuHUm cbwo Mo2am ga goBegam go yzonemsiBaHe
Ha OpoHxuanHUme apmepuu. Cpeg npugobumume
Bb3naAumeAHU NpuYuHU 3a Xxunepmpodus Ha BpoH-
XUaAHUME apmepuu Hau-vyecmume ca mybepkynosa,
kucmuuHa ¢ubposa u bpoHxuekmasuu [5].

MamozeHesa Ha cucmemHo-6enogpo6HOMO
woHmMupaHe. [Npugobumomo cucmemMHo-6eAogpob-
HOMO WbHMUpaHe e pagko U ce npuyuHsBa npu Xpo-
HUYHO Bb3naneHUe Ha 6enogpobHUS NapeHXuM, Nnpu
koemo 6enogpobHomo kpbBocHabgaBaHe HamansaBa Ha
HUBOMO Ha NYAMOHAAHUME apmepuoAu hopagu Xuno-
kcuuHa BasokoHcmpukuus, mpombo3a Ha cbgoBeme
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farction is rare probably, because of the existence of
nutritive circulation [3].

The systemic circulation of the lungs can increase
in different pulmonary and heart diseases — the ves-
sels dilate and become tortuous, new anastomoses
appear. All these changes can easily be visualized in
CT as opposed to the normal precapillary communi-
cations [3].

Hypertrophic normal systemic anastomoses oc-
cur most commonly between the bronchial arteries
and the peripheral branches of the pulmonary ar-
tery [2].

Unusual systemic arterial blood flow to the lungs
is established in a lot of cases of congenital and ac-
quired cardiac and pulmonary diseases and can be
classified into two major groups:

1. Hypertrophic normal systemic arteries — they
occur in bronchiectasis, chronic inflammatory pulmo-
nary diseases, and neoplasms; and

2. Aberrant systemic arteries in bronchopulmona-
ry sequestration, congenital venolobar syndrome, and
normal lung parenchyma [2].

Hypertrophy and dilatation of the bronchial vessels
occur in different congenital diseases and anomalies,
related to obstruction of the pulmonary arteries such
as tetralogy of Fallot, proximal interruption of the pul-
monary artery, anomalous origin of the left coronary
artery from the pulmonary artery. Acquired reasons
for pulmonary obstruction like chronic pulmonary em-
bolism, Takayasu arteritis, and fibrosing mediastinitis
can also cause enlargement of the bronchial arter-
ies. The most common acquired inflammatory causes
for hypertrophy are tuberculosis, cystic fibrosis, and
bronchiectasis [5].

Pathogenesis of the systemic-pulmonary
shunt: The acquired systemic-pulmonary shunting
is rare and is caused by chronic inflammation of the
lung parenchyma, which leads to decreased func-
tional blood flow on the level of the pulmonary arte-
rioles because of hypoxic vasoconstriction, vascular
thrombosis, and vasculitis [1]. The decreased pul-
monary circulation causes the augmentation of the



u Backyaum [1]. Mopagu HamaneHOMO @yHKUUOHAAHO
kpbBoobpawieHue HympumuBHomo HapacmBa upes3
HeoBackyaapusauus u/uAu xunepmpodus Ha BpoHXUAA-
HUmMe u gpyau cucmemMHu apmepuu. Xunepmpodupa-
AUME CUCMEMHU apmepuu Mozam ga eposupam 6eno-
gpobHUMe u ga cb3gagam aHacmomo3u, upe3 koemo
ce ocbwecmBsaBa wbHMupaHe mekgy gBama kpvea
[1, 4]. Mopagu woeHMupaHemo ce noayyaBa cmecBaHe
Ha Hegobpe koHmpacmupaHa kpbB om cucmemMHomo
kpbBoobpaweHue ¢ koHmpacmupaHa kpbB om 6eno-
gpobHUMe apmepuu u B peayamam obpasume MHO20
HanogobsBam me3u Ha 6GeaogpobHama mpomboem-
bonus [4]. BenogpobHama konamepanHa apmepuanHa
uupkyrauus uma 3HauumenHa poAas u B namozeHesa-
ma Ha Xemonmusama npu hauueHmu ¢ mybepkynosa,
6poHxuekmasuu u berogpobeH kapuuHom [3].
O6uualiHu u HeobuuailiHU npuuuHu 3a gede-
kmu B koHmpacmupaHemo Ha 6Geaogpo6Hume
apmepuu. Hau-uecmama npuyuHa 3a gedekmu B
usnbABaHemo Ha benogpobHume apmepuu e beno-
gpobHama emboausd, koamo e mpemama Hau-yecma
NpuyuHa 3a OCMpPO CbpgeuHo-cbgoBo 3abonsaBa-
He caeg ocmpus mMuokapgeH uHdapkm u Mo3buHuUs
uHcyam. CowecmByBam obaue u gpyau no-pegku
Bv3mMOKHU npuyuHU 3a apmepuaAHu gedekmu. lMpu
HaAu4Yuemo Ha HeobuuauHu gedpekmu B8 koHmpacmu-
paHemo Ha 6eanogpobHume kaoHOBe npu nauueHmu
C XPOHUYHU 6enogpobHU 3abonsBaHus ¢ GUOPO3HU
u/uau emduzemMamosHU NPOMEHU CUCMEMHO-NYAMO-
HaAHO WbHMuUpaHe mpabBa ga ce uskalouu [1].
CucmeMHO-NyAMOHaAHO WbHMUPaHe C Xunep-
mpoodus Ha konamepaaHomo apmepuanHo kpbBoob-
paweHue kbm 6eaume gpoboBe ce ycmaHoBsBa npu
3aboasBaHus, cBbp3aHu ¢ pasBumuemo Ha Gpubpos-
HuU npomeHu, kakmo u makuBa, npu koumo HamansBa
HOPMaAHOMO NyAMOHaAHO kpvBocHabgsBaHe. Hozo-
AO2UYHUME eguHuuu, npu koumo moXe ga ce ycma-
HOBU cucmemMHO-nyAMOHaAHO wbHmMupaHe ca XOBbBb,
bpoHxuekmasuu, empuszem, mybepkynrosa [3].
HuazHo3ama moxke ga ce nocmaBu upe3 koHBeH-
uuoHaAHa aHzuozpadusi uau guHamuuHa KT aHzuozpa-
¢us. NMocnegHama uma Hskonko npegumcmBa npeg koH-
BeHuuoHaAHOMO u3cAegBaHe — MUHUMAAHO UHBa3uBHa
e, no3BonsBa pekoHcmpykuus Ha obpasume B8 mpume
paBHuUHU U mpuu3mepHo npegcmaBsHe Ha aHamomus-
ma Ha xunepmpodupasume cbgoBe, koemo moke ga
nocAy>ku hpu nAaHUpaHemo Ha uHmepBeHuus [1].
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nutritive one through neovascularization and/or hy-
pertrophy of the bronchial and other systemic arter-
ies. Hypertrophic systemic arteries could erode the
pulmonary ones and create anastomoses, which pro-
vide systemic-pulmonary shunting [1, 4]. Because of
the shunt, there is a mixture of non-opacified blood
from the systemic circulation with contrast opacified
blood from the pulmonary arteries, and the resulting
images are very similar to those characteristics of
pulmonary embolism [4]. The pulmonary collateral
circulation has a significant role in the pathogenesis
of the hemoptysis in patients with tuberculosis, bron-
chiectasis, and lung carcinoma [3].

Usual and unusual causes of pulmonary arte-
rial filling defects: The most common cause of in-
traluminal filling defects in the pulmonary arteries is
pulmonary embolism, which takes the third place for
causing acute cardiovascular death after the acute
myocardial infarction and brain infarction. There are
other rare possible causes of arterial defects. In the
presence of unusual filling defects, in patients with
chronic pulmonary diseases with fibrous and/or em-
physematous changes, systemic to pulmonary shunt-
ing should be excluded [1].

Systemic to pulmonary shunting with hypertrophy
of the collateral systemic arterial circulation can be
found in diseases with decreased pulmonary blood
flow or pulmonary fibrosis. Chronic obstructive pul-
monary disease, bronchiectasis, emphysema, and tu-
berculosis are some of the diseases, associated with
systemic to pulmonary shunting [3].

The diagnosis could be made with conventional
angiography or dynamic CT angiography. Dynamic
CT angiography has several advantages — it is mini-
mally invasive, allows reconstructions of the images in
axial, coronal, and sagittal planes and 3D visualization
of the hypertrophic arteries, which is very helpful in
the planning of the interventional treatment [1].

Patients with systemic to pulmonary shunting usu-
ally have symptoms of chronic pulmonary disease,
e.g. ones with bronchiectasis can present with cough,
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MauueHMume CbC CUCMEMHO-NYAMOHAAHO WbH-
mupaHe o0bukHoBeHo ce npegcmaBam cbc cuMnNMomu
Ha XpOHUYHO BeaogpobHo cmpagaHue [1]. MauueHmu-
me ¢ bpoHxuekmasuu ce npegcmaBsm c kawauua,
gucnHes, xemonmu3sa, omgeasiHe Ha xpauku u noBma-
psawu ce uHdekuuu.

HudepeHuuanHama guazHo3a e ocmpama u Xpo-
HuuHa bBenogpobHa mpomboemboaus. lMpu ocmpo
Hacmovnuaa BTE ce ycmaHoBsBam gedekmu B koH-
mpacmupaHemo Ha nyAMOHaAHUMe apmepuu, koumo
ckalouBam ocmuvp b2bA cbe cbgoBama cmeHa. Moxke
ga ce ycmaHoBu y2onemsiBaHe Ha okAaygupanusi Cbg.
Mpu xpoHuuHama ¢opma Ha BTE gepekmume obuk-
HoBeHO ca npucmeHHu, ckalouBawu mbn ba2bA CbC
cbgoBama cmeHa u Mo2zam ga umam kaauudpukamu.
Mpu KT aHazuoecpadusma moke ga ce ycmaHoBu u
gunamauusma u Haauduemo Ha kaauudpukamu B nya-
MOHaAHUmMe apmepuu, kakmo u yzonemaBaHemo uau
xunepmpodusama Ha gsicHa kamepa [1].

Ipyau no-pegku npuuuHu 3a gedekmu B koH-
mpacmupaHemo Ha BenogpobHume apmepuu Bkalou-
Bam gBuzamenHu guxamenHu apmedakmu, flow u partial
volume apmedpakmu, nepuBackyrapeH omok, capkom Ha
NYAMOHaAHUME apmepuu U myMopHU mpom6bu [1].

/AeuyeHUEmMO Ha NauUeHMuU CbC CUCMEMHO-NYAMO-
HaAHO WbHMuUpaHe Bce owe e cnopHo. B MuHanomo
npegnoyumaHusm memog e bua onepamuBHusm u
no-cneuyuanHo Aobekmomusima. MoHacmosiwem em-
boAuzauusma e npegnouyumaHusm mMemog nopagu
Auncama Ha 2onsima onepamuBHa mpaBma, coxpaHs-
BaHemo Ha BeAogpobHUS nNapeHXum u omcbcecmBue-
mo Ha Heobxogumocm om obwa aHecmesus. [1]

3 AKAIOYEHUE

Makap 6enogpobHama mpomboemboaus ga e
Hau-yecmama npudyuHa 3a gedekmu B koHmpacmu-
paHemo Ha 6eAnogpobHUmMe apmepuu, Npu HaAudu-
emo Ha HeobuualHu gedekmu B usanbABaHemo Ha
¢doHa Ha uspaseHu empusemMamosHU u/uau nHeBmo-
GUBPO3HU NPOMEHU, CUCMEMHO-NYAMOHAAHO WIbH-
mupaHe mps6Ba ga ce uskalouu, 3a ga ce usbezHe
nocmaBsHemo Ha ¢aswuBonorokumenHa guazHo3a
u HasHauyaBaHe Ha HenpaBuAHa mepanus. Heobxogu-
Mo e npoBexkgaHe Ha KT aopmozpadusa 3a Busyau-
3upaHe Ha guAamupaHu U mopmyo3HU BpoHXuaAHU
apmepuu U HeobuuauHu cucmeMHo-6eAogpPOoBHU
komyHukauuu. B kbcHa apmepuanHa dpasa moxke ga
ce ycmaHoBu u3ue3BaHemo Ha gepekmume B KkoH-
mpacmupaHemo Ha 6enogpobHUMe apmepuu.
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dyspnea, hemoptysis, excessive sputum production,
and recurrent infections [1].

The differential diagnosis includes acute and
chronic pulmonary embolism. Acute pulmonary em-
bolism is characterized by filling defects that form
acute angles with the walls of the pulmonary arteries.
The occluded vessels can be enlarged. The filling
defects in chronic pulmonary embolism form obtuse
angles with the walls of the arteries and the thrombi
can be calcified. CT angiography can reveal dilatation
of the vessels, show evidence of calcified pulmonary
arteries, as well as the enlargement and hypertrophy
of the right ventricle [1].

Other causes for filling defects, despite be-
ing found rarely, include motion breathing artifacts,
flow, and partial volume artifacts, perivascular ede-
ma, sarcoma of the pulmonary arteries, and tumor
thrombi [1].

Treatment of patients with systemic-pulmonary
shunting is still widely disputed. In the past lobectomy
was the most recommended method. Nowadays, em-
bolization is the most preferred method of treatment
because of the preservation of the lung parenchyma
and the lack of the large incision and general anes-
thesia [1].

CONCLUSION

Pulmonary embolism is the most common cause
of filling defects in the pulmonary arteries. However,
in the presence of unusual defects in contrast arte-
rial opacification in the background of emphysema
and pulmonary fibrosis, systemic-pulmonary shunt
should be excluded to avoid false-positive diagno-
sis and improper treatment. CT-aortography has to
be performed to visualize the dilated and tortuous
bronchial arteries and abnormal vascular communi-
cations. The late arterial phase could demonstrate
the disappearance of the filling defects in the pul-
monary arteries.
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for diagnosis is endomyocardial biopsy with subsequent histological examination, as well as magnetic
resonance imaging. Early detection of the disease is crucial for the patient’s prognosis. Without specific
treatment, the prognosis is bad and associated with increased mortality. We present a clinical case of a
63-year-old patient with a restrictive model of cardiomyopathy. The characteristic echocardiography and
clinical findings were highly suspected of endomyocardial disease, which was confirmed histologically.
After starting the specific therapy required for the disease, the patient has an excellent response to

symptoms and achieved clinical remission.

Key words: Loeffler’s endocarditis, endomyocardial disease, hypereosinophilic syndrome, endomyocardial

biopsy, restrictive cardiomyopathy

BbBEOEHUE

EosuHoduaume ca kpoBHu knemku, koumo npuHag-
nekam koM kaaca Ha aeBkouumume. Xunepeo3uHo-
dunHusm cuHgpom (HES) ce geduHupa kamo yBenu-
yeH bpou eo3uHoduAu npu kpoBHa HampuBka Hag 1500
mm?. MpuyuHuMe 3a xunepeo3uHoduaus Mozam ga bb-
gam anepauyHu 3aboasBaHus, napazumosu, borecm Ha
XogkkuH, 3nokauecmBeHu kocmHu mymopu, npoBexk-
gaHe Ha Abdemepanus, Xunepmupeougusbm, ynompeba
Ha megukameHmu kamo aHmubuomuuu, cegamuBa u
gp. Kamo gBe pegku ¢dopmu Ha HES ce npegcmaBsm
eHgokapgumvm Ha Loeffler u eHgomuokapgHama ¢u-
6po3a, kamo nocAregHama e xapakmepHa 3a mponuve-
ckume peauoHu. Yecmo npuvuHama 3a HES moxke ga e
uguonamuyHa UAU 2eHemuyHo obycroBeHa, cBop3aHa
¢ mymauus Ha FIP1L1-PDGFRA 2eHa.

Acouuauusma mexXgy eo3uHoduaus, akmuBeH
kapgum u noAuopz2aHHa HegocmambyHOCM ca Onu-
caHu 3a nopBu nbm npe3 1936 2. om wBeuuapckus
Aekap Buaxeam Avodaep.

Engokapgumbm Ha Loeffler (EL) e pecmpukmu-
BeH mogen Ha kapguomuonamus (KMI), geduHupaHa
kamo 3abonaBaHe Ha Muokapga, koemo Bogu go Ha-
pyweHo kamepHO NbAHEHE C HOPMaAEH UAU HamMaAeH
guacmoneH o0bemM Ha AgBama kamepa, psagko CbC UAU
be3 aHza)kupaHe Ha gacHama kamepa. B Hauanomo
Ha 3aboAsBaHemo cucmoAHama ¢yHkuus u gebeauHa
Ha cmeHume Ha kamepume ca cbxpaHeHu. [pozpe-
cusma BbB Bpememo Bogu go HacmbnBaHe Ha meX-
ka cucmoaHa gucdyHkuus MHO20 uecmo cbuemaHa
u ¢ aHea)kupaHe Ha kaanHus anapam u pa3Bumue Ha
mexkku uHcydpuuueHmHu npomeHu. CbcmosHuemo e
cBop3aHo, kakmo ce cnomeHa, ¢ eo3uHoduAus, kos-
mo noHskoza MoXke ga bbge npexogHa UAU yMepeHa.

INTRODUCTION

Eosinophils are blood cells that belong to the
class of leukocytes. Hypereosinophilic syndrome
(HES) is defined as an increased number of eosin-
ophils in a blood smear above 1500 mm?. Causes of
hypereosinophilia can be allergic diseases, parasit-
osis, Hodgkin's disease, malignant bone tumors, ra-
diation therapy, hyperthyroidism, use of medications
such as antibiotics, sedatives and other. Loeffler’s
endocarditis and endomyocardial fibrosis are two rare
forms of HES, the latter being characteristic of the
tropics. Often, the cause of HES can be idiopathic or
genetically related, associated with a mutation in the
FIP1L1-PDGFRA gene.

The association between eosinophilia, active car-
ditis and multiorgan failure was first described in 1936
year from Swiss physician Wilhelm Lofler.

Loeffler's endocarditis (EL) is a restrictive model
of cardiomyopathy (CMP), defined as a disease of
the myocardium that results in impaired ventricular
filling with normal or reduced left ventricular diastolic
volume, rarely with or without right ventricular involve-
ment. At the onset of the disease, systolic function
and chamber wall thickness are preserved. Progres-
sion over time leads to the onset of severe systolic
dysfunction very often combined with valve involve-
ment and the development of severe insufficiency
changes. The condition is associated, as mentioned,
with eosinophilia, which can sometimes be transient
or moderate.

N <<

L4
')
T
[}
o
(1]
T
[-*]
(7]
(-]

o

~
=
(1]
g
=
o
=
=
@
=
=
=

3




=
=
=
=
@
=
=
2
-
=
9
=
~
[
Y
(7]
@
-
D
=
(=}
=
-
w

A. BaHoBa u gp.
KAPANOAOTI' A & Engokapgum Ha Loeffler...
KAPAMOXMPYPT IS Tom 3, Bpoi 2 + 2020

Mamono2uuHume npomeHu npu EL nokas3Bam
eosuHobuneH muokapgum, meHgeHuus kbm AokaaHa
Hekposa u eHgoMuokapgHa ¢pubpoza.

KauHuuHume nposiBu ca cBop3aHu ¢ bene3u Ha
mexka cbpgeuHa HegocmambyHocm, Yecmo ce omkpu-
Ba BbmpekamepHa mpombosa. MposBu Ha mpombembo-
Aus, kamo mpaH3uUmOopHU ucXeMu4yHu amaku, ucxemus
Ha caeskama, kakmo u mpoMoemMBoAUYHU UHUUgeHmMU,
aHzakupawu kopoHapHUmMe apmepuu, Y4ecmo hpegcma-
BeHu ¢ kauHuuHama kapmuHa Ha ocmvbp kopoHapeH
CUHgPOM, ca Yacm om xoga Ha 3aboasBaHemo.

Om cybekmuBHume onaakBaHus Ha nauueHma MHo-
20 xapakmepHu ca CUMNMOMU Ha OCMPO HacmbnuAa
cbpgeuHa HegocmambvyHocm, mpecka, 06puBu no ms-
AOMO, Be3anemumue U pegyuupaHo MEAeCHO Me2Ao.

ObpasHume uscAegBaHusa 3a nocmaBsaHe Ha gua-
2Ho3ama eHgokapgum Ha Loeffler ca exokapguozpa-
¢dusma (ExoKr), copgeuHa kamemepusauusi (CKAT) ¢
eHgomuokapgHa buoncus (EMB) u agpeHoMagHUMeH
pe3oHaHc. MNocaegHume gBe memoguku ce cnomeHa-
Bam B numepamypama kamo ,3AameH cmaHgapm,,.

Exokapguozpadcku ca xapakmepHu:

—guacmoAHa gucdyHkuus Ha AsBama kamepa
¢ pecmpukmuBeH MogeA Ha nbAHeHe; B HauaAomo
— CbxpaHeHa cucmonHa ¢yHkuus, B guHamuka — go
mexkka cucmoaHa guchyHkuus;

— movkaHeH gonaep Ha mumpanHus kpvBomok: E/A
> 2, DT < 160 msec, € < 8 cm/s, LVEDP - E/e’ > 15;

—anukanHa obAumepauus Ha AsBama kamepa
upes AaMuHapHa mpom603a;

— gudy3eH U exozeHeH Mpomb;

— ygebensaBaHe u noBuuleHa exo2eHHOCM Ha Ccy-
b6eHgokapgHume cmpykmypu;

— ekcueHmpuyHa mMumpanHa u mpukycnuganHa
peaypasumauus 8 kpaeH eman Ha 3aboasBaHemo.

NeueHuemo Ha eHgokapguma Ha Ha Loeffler us-
ucka cmapmupaHe Ha kopmukocmepougu — npegHu-
30A0H B gosa 0,5-1 mg/kg menecHo meano, kakmo
u aHmukoagyrnaHmHa mepanus U koHBeHUUOHaAHO
AEUEHUEe 3a cbpgeyHa HegocmambuHocm. Mpu ce-
puo3HuU ¢$ubpo3HU NPOMeHU bu Mo2Ao ga ce npoBege
onepamuBHO AeueHue, kakmo u kananHo npome3supa-
He, kamo npenopvkama e 3a buoAoz2uYHU hpomesu.

KAVHWYEH cAyYAl

MNMpegcmaBamve cayuas Ha 63-2oguwHa nauueHmka,
nekyBaHa B8 KauHukama nopagu nposiBu Ha de novo nos-
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Pathological changes in EL show eosinophilic
myocarditis, a tendency to local necrosis and endo-
myocardial fibrosis.

Clinical manifestations are associated with signs
of severe heart failure, intraventricular thrombosis
is often found. Manifestations of thromboembolism,
such as transient ischemic attacks, splenic ischemia,
as well as thromboembolic events involving the coro-
nary arteries, often presented with the clinical picture
of acute coronary syndrome, are part of the course
of the disease.

Symptoms of acute heart failure, fever, body rash,
loss of appetite and weight loss are very typical of the
patient’s subjective complaints.

Imaging tests to diagnose Loeffler's endocar-
ditis include echocardiography, cardiac catheter-
ization (SCAG) with endomyocardial biopsy (EMB),
and magnetic resonance imaging. The last two
methods are referred to in the literature as the ,gold
standard®.

Echocardiographic signs of the disease are:

— left ventricular diastolic dysfunction with re-
strictive filling pattern. Initially preserved systolic
function, in dynamics to severe systolic dysfunc-
tion.

— Tissue Doppler of mitral blood flow: E/A > 2, DT
< 160 msec, e '< 8 cm/s, LVEDP - E/e’ > 15.

— Apical obliteration of the left ventricle by laminar
thrombosis

— Diffuse and echogenic thrombus

— Thickening and increased echogenicity of
subendocardial structures.

— Eccentric mitral and tricuspid regurgitation in
the final stage of the disease.

Treatment of Loeffler's endocarditis requires the
initiation of corticosteroids — Prednisolone at a dose
of 0,5-1 mg/kg body weight, as well as anticoag-
ulant therapy and conventional treatment for heart
failure. In case of serious fibrous changes, surgical
treatment could be performed, as well as valve pros-
thetics, and the recommendation is for biological
prostheses.

CLINICAL CASE

We present a 63-year-old patient treated in the
clinic due to manifestations of de novo, acute heart



Buna ce ocmpo HacmbNUAA CbpgeyHa HegocmambyHOCM
Il pyHkuuoHaneH kaac (PK) no NYHA ¢ gaBHocm om 5
gHu. MauueHmkama ompuua ga e umana 2pbgHa bonka.

C onnakBaHus om 6eszanemumue u 3agyba Ha
meAecHo meano noBeve om 10 kg 3a 1 meceu, Obek-
muBHo nauueHmkama e ¢ 6eae3u Ha beaogpobeH u
wueH BeHoseH 3acmou, 0bpuBHU nemexuaAHU egu-
Huuu no kokama, maxukapgus, HOPMOMOHuUs, 3a-
cmouHa xenamomezaaus, aHasapka u macuBHu npe-
mubuaaHu omouu. [lo MoMeHma nauueHmkama He e
npuemana megukameHmu. CvobwaBa 3a enusog Ha
npexogHa mpaH3umopHa amaka npegu okoAo 20gu-
Ha, 6e3 gpyau 3HauumMu npugpy>kaBauiu 3abonsaBaHus.

Om AabopamopHUMe uscAegBaHus ca Haauue: Aeko
3aBuweH hs-troponin, npu pedepeHmHu cmouHocmu Ha
CK u CK-MB, noBuweH BNP, kopeaupaw, ¢ nposiBume
Ha gekomneHcupaHa 3acmouHa CbpgeyvHa Hegocma-
mbuHocm om Bucok dyHkuuoHaneH kaac. YmepeHo us-
paseHa eo3uHoduaus om kpbBHa HampuBka.

Om 12-kaHanHa EKT: cuHycoB pumbm, CbC cyc-
nekmHu gaHHU 3a peaAusdupaH ocmbp MuokapgeH
uHpapkm cvc ST-eneBauus U namoAo2uyeH g-3bbey,
B omBexgaHus |, aVL, V4-6 (due. 1).

Om peHmeeHozpadusma Ha beaume gpoboBe
(dua. 2) ce 3abens3Bam bene3u Ha UHmMepcmuuua-
AeH BbenogpobeH 3acmoul.
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Qua. 1. 12-kaHanHa EKT: cunycoB pumbm, ST-eneBauus ¢ na-
MOAO2UYeH (-3bbeu, B8 omBexkgaHus |, aVL, V4-6

Fig. 1. 12-channel ECG: sinus rhythm, ST-elevation with
pathological g-wave in leads |, aVL, V4-6
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failure with a prescription of 5 days — NYHA func-
tional class Ill. The patient had no chest pain. With
complaints of loss of appetite and weight loss of
more than 10 kg for 1 month. Objectively, the patient
had signs of pulmonary and cervical venous con-
gestion, rash petechial units on the skin, tachycar-
dia, normotony, congestive hepatomegaly, anazarka
and massive pretibial edema. So far, the patient has

not taken any medication. Reported an episode of
a transient attack about a year ago, with no other
significant comorbidities.

From laboratory tests: slightly elevated hs-tropo-
nin, at reference values of creatine kinase (CK) and
creatine kinase-MB (CK-MB), elevated BNP, correlat-
ing with the manifestations of decompensated con-
gestive heart failure of high functional class. Moder-
ate eosinophilia from a blood smear.
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From 12-channel ECG: sinus rhythm, with suspi-
cious data for realized old myocardial infarction with
ST-elevation and pathological g-waves in leads |, aVL,
V4-6 (Figure 1).

From RO-graphy of the lung (Figure 2) — signs of
interstitial pulmonary congestion.

Quaz. 2. PeHmeeHozpadus Ha beaume gpoboBe u cbpuemo Ha
nauueHmkama c 6eae3u Ha benogpobeH 3acmoul

Fig. 2. Radiography of the lung and heart of our patient with
signs of pulmonary congestion
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A. BaHoBa u gp.
KAPANOAOTI' A & Engokapgum Ha Loeffler...
KAPAMOXPYPT A Tom 3, 6pod 2 - 2020

Ha ExoKTI (¢ue. 3, 4, 5) ce HabalogaBa pecmpu-
kmuBeH mogen Ha nbAHeHe Ha AsBama kamepa c
guacmonHa gucdyHkuusa u MHo20 merkka cucmoAnHa
gucdyHkuus Ha asBama kamepa ¢ ¢pakuus Ha us-
maackBaHe 20%, buampuaAHo obpemeHsBaHe. AaBa-
ma kamepa ce npegcmaBs ¢ npucmeHHa anukanHa
mpomMbo3a, kamo e ycmaHoBeHa U anukaAHa Hexo-
MO2eHHOCM Ha gsacHama kamepa. KananHusm anapam
HAMa XeMOgUHaMUYHO 3Ha4YuMu kaanHu Ae3uu.

Om CKAT (¢ue. 6) uma gaHHU 3a mpoMbokay3us
B cpegeH ceameHm Ha LAD, 6e3 gaHHU 3a nogaexa-
wa amepockaeposa, LCx — pekaHaausupan mpomb 8
gucmaneH ceameHm.

@uz. 3. TpaHcmopakaaHa ExoKIm — uemupukyxuHeH obpas —
Busyanusupa ce cenmoanukanHo 3agebensBaHe Ha muokapga
¢ dopmupaHa mpomboza

Fig. 3. Transthoracic ECG — four chamber view — septoapical
thickening of the myocardium with formed thrombosis
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®ua. 5. MyacoB gonaep npe3 mumpanHus kpoBomok, nokasBauwy,
bene3u Ha pecmpukmuBeH MogeA Ha NbAHEHe Ha AdBama kamepa

Fig. 5. Pulse Doppler through the mitral blood flow, showing
signs of a restrictive left ventricular filling pattern
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From echocardiography (Figures 3, 4, 5) restrictive
left ventricular filling model with diastolic dysfunction
and very severe left ventricular systolic dysfunction
with 20% ejection fraction, biatrial loading. The left
ventricle presented with parietal apical thrombosis,
and apical inhomogeneity of the right ventricle was
found. The valve apparatus had no hemodynamically
significant valve lesions.

From SCAG (Figure 6) with evidence of thrombo-
sis in the middle segment of the LAD, no evidence of
underlying atherosclerosis, LCx-recanalized thrombus
in the distal segment. Balloon dilatation of the LAD
was performed.

®Duz. 4. AkueHm Bbpxy gscHama kamepa, cycnekmHu npomeHu

3a eHgoMuokapgHo aH2aXkupaHe

Fig. 4. Focus on right ventricle, suspected changes for
endomyocardial involvement

L: 129 WW: 190 [D]
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®uz. 6. BaroHHa gunamauus Ha LAD

Fig. 6. Balloon dilatation of the LAD



MpoBegeHa e banoHHa gunamauus Ha LAD. Cmap-
mupaHa e onmumaAHa mepanus ¢ bema-6aokep
(carvedilol) — 12,5 mg gHeBHo, angiotenzin receptor-
neprilysin inhibitor (ARNI) — sacobitril/valsartan 8
gosa 24/26 mg 2 x 1 mabA. gHeBHo, guypemuuHa
mepanus — 6pumkoB guypemuk (furanthril) 40 mg
Ha geH, MuHepaAkopmukougeH peuenmopeH aHma-
2oHucm (MPA) — spironolacton 25 mg, aHmumpowm-
6omuuHa mepanusi ¢ auemuA caauuunoBa kuceAauHa
100 mg gHeBHo, knonugozpen 75 mg Ha geH, kakmo
u aHmukoazyaaHm — acenocoumarol — CUHMPOM No
cxemMa (¢ oa2aeg anukanHa mpombosa Ha AK).

MauueHmkama 6e c omau4yHo noBausiBaHe Ha
cumnmomamukama Ha $poHa Ha AeyeHuemo.

B gudepeHuuanHoO guasgHOCMuUueH nAaH 06Cb-
guxwme: peaausupaH OMW covc ST-eneBauus, npeg-
HoAamepaAneH C ucxemuuHa guaamamuBra kapgu-
omuonamusi U ¢opmupaHa anukanHa mpombo3a.
MauueHmkama ompuya 2pbgHa bonaka, nopagu koe-
mo makaBa guazHo3a e manko BeposmHa. Cowo
maka no-xapakmepeH MOgeA Ha HapyweHO NbAHEHEe
Ha AsBama kamepa npu OMU e guacmonHa gucohyHk-
uus mun 2 — nceBgoHopmaausauusi, koimo B Hawus
kauHuueH cayuval auncBawe. EXoKI' Haxogkama 8
IK Hamawe kak ga ce obsacHu ¢ OKC.

Mopagu mBovpge cneuudpuuHama EXoKI Haxogka,
kopeAupauwa ¢ eHgomuokapgHa 6oaecm, u cxogHama
kAauHuuHa kapmuHa Ha 3aboasBaHemo obcbguxme
moBa kamo Bv3amokeH BapuaHm. C ozneg Bepudu-
uupaHemo Ha gua2Ho3ama eHgokapgum Ha Loeffler
npu nauueHmkama 6e npoBegeHa EMB upes gocmon
npe3 apmepua ¢pemopanuc gekcmpa. B3e ce wunkoB
MamepuaA 3a XUCMOAOZUYHO u3cAegBaHe om mpu
pasAuuHuU 30HU. Mukpockonckomo onucaHue 6e 3a
¢dpazmeHm om kapguomuodubpu ¢ Aeko uspaseHa
xunepmpoodusi, pokanHu gezeHepamuBHU npomMeHu B
uumonaasamama, HaAuyHU mManku kpbBOHOCHU Cbgo-
Be, ockbgHa uHmepcmuuuanHa Gubposa, Haauuue Ha
€03uHOdUAU U HeympoduAu, Bb3naaumeAHU NPOMEHU
(due. 7, 8). 3a ga uskalouum OMW, npu nauueHmka-
ma 6e npoBegeHo U XUCMOXUMUYHO u3cAegBaHe Ha
buoncuoHHuUa Mamepuaa ¢ peakuus no Lie (¢ua. 9).
Om pesyamama He ce ycmaHoBuxa gudysHu ¢ykcu-
HoduAHU npomeHu, koumo ca xapakmepHu kakmo 3a
meXkku ucxemuuHu go HekpomuuHu npomeHu, maka u
3a npeceH muokapgeH uHdapkm. Xucmoao2uvyHama

A. Ilvanova et al.

Loeffler's endocarditis... CARDIOLOGY&

Volume 3, Number 2 + 2020 CARDIAC SURGERY

We started optimal therapy with beta-block-
er (carvedilol) — 12.5 mg days, angiotensin recep-
tor-neprilysin inhibitor (ARNI) — sacobitril/valsartan
in a dose of 24/26 mg 2 x 1tablets. days, diuretic
therapy — loop diuretic (furanthril) 40 mg days, min-
eralocorticoid receptor antagonist (MPA) — spirono-
lactone 25 mg, antithrombotic therapy with acetyl
salicylic acid 100 mg days, clopidogrel 75 mg days,
as well as anticoagulant according to the scheme (in
view of apical thrombosis of the LV).

The patient had an excellent response to symp-
toms on the background of treatment.

In the differential diagnostic plan we discussed:
Old myocardial infarction with ST elevation — an-
terolateral with ischemic dilated cardiomyopathy and
formed apical thrombosis. The patient does not re-
port for chest pain, making such a diagnosis unlikely.
Also, a more typical model of impaired left ventricu-
lar filling in acute myocardial infarction (AMI) is type
2 diastolic dysfunction — pseudonormalization, which
in our clinical case was absent. Echocardiography
finding in right venrticle coright uld not be explained
by acute coronary syndrome. Due to the very spe-
cific ECHO finding correlating with endomyocardial
disease and the similar clinical picture of the dis-
ease, we discussed this as a possible option. In or-
der to verify the diagnosis of Loeffler's Endocarditis,
the patient underwent EMB by access through the
femoral artery dextra. Was taken material for histo-
logical examination from three different areas. The
microscopic description was for a fragment of car-
diomyofibers with mild hypertrophy, focal degenera-
tive changes in the cytoplasm, small blood vessels
present, scarce interstitial fibrosis, the presence of
eosinophils and neutrophils, inflammatory changes
(Figure 7, 8). To exclude AMI, the patient also un-
derwent histochemical examination of the biopsy
material with a Lie reaction (Figure 9). The result did
not reveal diffuse fuchsinophilic changes, which are
characteristic of both severe ischemic to necrotic
changes and recent myocardial infarction. Histolog-
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A. NBaHoBa u gp.
EHgokapgum Ha Loeffler...

Tom 3, bpou 2 - 2020

KAPAMOAOTMA &
KAPAMOXMPYPTUASI

guazHo3a be 3a napuemaneH ¢pubpuHoseH eHgokap-
gum, 6auska go eHgokapguma Ha Loeffler.

MpegBug namoaHamoMuuHus pe3yamam, npu na-
uueHmkama koM nogaexkawama mepanus be goba-
BeH u nepopaneH kopmukocmepoug — NPegHU30AOH
no cxema B gosa 30 mg gHeBHO C nocmeneHHO pe-
gyuupaHe Ha gosama, kombuHupaH ¢ npomekmop Ha
cmomawHama AuzaBuua.

3 AKAIOYEHUE

KAuHUYHUSAM cAyvau, koumo npegcmaBamve e
nokazameaeH 3a psagka namoaozus, Bogewa go eH-

®Duz. 7. Muokapg 6e3 BbanaaumeAHu npomMeHu, ouBemeHu no
xemamokcuAuH-eo3uH (XE), yBeauueHue (yB.) 200

Fig. 7. Myocardium without inflammatory changes stained by
Hematoxylin-eosin (XE), zoom 200
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ical diagnosis was for parietal fibrinous endocarditis
close to Loeffler's endocarditis.

Given the pathoanatomical result, the patient was
added to the subject therapy oral corticosteroid —
prednisolone according to the scheme in a dose of 30
mg per day with a gradual dose reduction combined
with a protector of the gastric mucosa.

CoONCLUSION

The clinical case we present is indicative of a
rare pathology leading to endomyocardial damage.

@uz. 8. BbananumeneH uHpuampam, npegcmaBeH om GpuUBPUH,
eo3uHoduAu u Heympoduau, gony BgscHo ce Bukgam nognexka-
wu kapguomuodubpu, XE, yB8. 400

Fig. 8. Inflammatory infiltrate represented by fibrin, eosinophils
and neutrophils, underlying cardiomyofibers, XE, zoom 400

®Dua. 9. Kapguomuodubpu ¢ dokanHu, Ho He u gudysHu dykcu-
HOpUAHU npomeHu, ouBemeHu B yepBeHo, m.e. auncBam gaHHu
3a cybeHgokapgeH npeceH uHpapkm, kolmo couwio Moke ga
6bge ¢ BvanaaumenHa peakuus, ouBemeH no Lie, yB8. 400

Fig. 9. Cardiomyofibers with focal but not diffuse fuchsinophilic
changes stained red, there is no evidence of subendocardial
acute infarction, which may also be an inflammatory reaction

stained by Lie, zoom 400
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gomuokapgHo yBpexkgaHe. B Aumepamypama ca
onucaHu MHO20 Manko cayyau Ha Bv3naaumenHu
€03UHO(PUAHU U MPOoMBOMUYHU npomeHu, koumo ga
aHzakupam egHoBpemeHHO u AsiBa u gacHa kamepa.

XapakmepHume 6eae3u Ha meXka copgeuHa He-
gocmambyuHocm no pecmpukmuBeH MOgeA Ha NbAHEHE,
koHcymMamuBeH CuHgpoM, MPOMBOEeMBOAUYHU UHUUGEH-
mu u BompekaBumapHu mpombu, koumo ce cpeuwam npu
Hawama nauueHmka, gagoxa ocHoBaHue ga npuemem,
ue cmaBa Bonpoc 3a eHgomuokapgHa boaecm, koemo e
nomBbpgeHo U Om XucmoAo2uYHama guagHo3a.

3amackupaHemo u ussBama Ha gpyau 2onemu
HO30AO2UYHU eguHuUUU kamo ocmbp MuokapgeH UH-
¢dapkm, Mo3bYeH UHCYAM, napa3umosu buxa 3ampyg-
HuAu npaBuAHus guazHocmuueH nogxog. Xapakmep-
Hama exokapguozgpadcka Haxogka, gaHHuUme 3a
eo3uHoduAusa ca HacouBawu Ha nbpBu eman.

3a npakmukama om kalouoBo 3HaueHue e paHHOMo
nocmaBsHe Ha guazHo3ama eHgokapgum Ha Loeffler u
3anouHaBaHe Ha nogxogswa mepanus. B npomuBeH cay-
val npo2Ho3ama e Aowa U e cBop3aHa CbC 3HauuUmenHa
cMbpmHocm. Heobxogumu ca gonbAHUMEAHU NpoyY-
BaHus BvB Bpememo ¢ o2neg ycmaHoBsBaHe Ha mepa-
neBmuuHume uHguBugyanHu go3u kopmukocmepougu u
paspabomBaHe Ha UeAeHACOoYeHU 2EHHU mepanuul.
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TEVAR IN A PATIENT WITH PENETRATING THORACIC AORTIC ULCER, COMPLICATED
BY AN AORTOESOPHAGEAL FISTULA

N. Docheva, N. Dimitrov, S. Dimov, S. Boshnakov, V. Kornovski, V. Boshkov, T. Vekov

Institution: Heart and Brain Hospital — Burgas, Bulgarian Cardiac Institute
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H. AoueBa u gp.

KAPAMOAOT A & EVAR Npu NayueHm ¢ neHempupawa s38a...

KAPAMOXMPYPT IS Tom 3, Bpoi 2 + 2020
BbBEQEHUE

MeHempupawama s36a Ha aopmama cbcmaBas-
Ba om 2 go 7.5% om Bcuuku ocmpu aopmHuU CUHgpPO-
MU u Moke ga goBege go uHmMpamypaAeH xemamom
(UMX), nceBgoaHeBpu3ma, pynmypa Ha aopmama
uAu ocmpa aopmHa gucekauus ¢ nocaegBawume om
max ycAokHeHusi. Aopmoe3odazeanHume ducmy-
AU HaU-Yecmo ca pes3yamam om aopmHu 6oaecmu,
kamo Hag 54% om cayuyaume ce gbAkam Ha pynmy-
pa Ha cbwecmByBawa aHeBpuama Ha mopakaAnHama
aopma B xpaHonpoBoga, no2abwaHe Ha vy>kgo msano
(19.2%) uau HanpegHaA kapuuHom Ha e3odaza (17%)
[4]. MeHempupaHemo Ha aopmHa 53Ba B xpaHonpoBo-
ga c dopmupaHe Ha aopmoe3odazeanHa pucmyna e
psigko cpewaHo cbcmosiHue ¢ MHO20 Bucoka cMbpm-
Hocm. B meguuuHckama Aumepamypa ca onucaHu
camo eguHuuyHu makuBa cayvau. OcHoBeH memog
3a nocmaBsHe Ha guazHo3ama e komnlombp-momo-
epadckama (KT) aopmozpadus. AeueHuemo Bkalou-
Ba omBopeHa xupypzaus, BpemeHHa nepkymaHHa
emboAusauus, usnoAsBaHe Ha Sengstaken-Blakmore
COHga (cneuuaAHa coHga ¢ gBa banoHa — kapguaneH
u esodazeaneH, npu yuemo pasgyBaHe ce nocmuza
xemocmamuuHa komnpecus), a 8 nocaegHume 2ogu-
HU ce npuAaza u eHgoBackynapHo AeueHue [5].

KAVHWYEH CAYYAI

MNpegcmaBave 73-20guweH nauueHm, HacoueH
om gpy2o AeuebHo 3aBegeHue, kbgemo e nocmbnuA
¢ onnakBaHusi om npogbakumeaHa, BHe3anHO nosBu-
Aa Ce CuAHa pempocmepHanHa b6oaka ¢ upaguauus
koM 2vpba. MapaneaHo ¢ mesu onaakBaHus cbobwa-
Ba u 3a nosBa Ha gpeszaB 2aac. lNauueHmbm e c
uzBecmHa gbA2020guUWHA apmepuaAHa XunepmoHus
¢ Aow koHmpoa Ha apmepuanHOMO Hans2aHe, npeg-
CbpgHO MbXgeHe ¢ Heu3BecmHa gaBHocm u 3axapeH
guabem mun 2, 3a koumo He npoBexkga AeueHue.

Cneg uskasaHo cbMHeHuUe 3a gucekauus Ha aop-
mama mun lll no DeBackey om npoBegeHama KT
aopmogpadus, nauueHmbm e mpaHcnopmupaH no
cnewHocm ¢ peaHumobun kem OmgeneHue no kap-
guoxupypeaus Ha MBAA ,Cvpue u Mo3sbk, — Bypzac.

Mpu agMuHucmpupaHemo B kauHukama 6oAHUSM
e B mexkko 0bwio cbcmosiHue, ano- u aBMoNCUXUYHO
opueHmupaH, 3aemauw, NPUHygumeAHo noaoxkeHue B
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INTRODUCTION

Penetrating aortic ulcer constitutes from 2% to
7.5% of the acute aortic syndromes. It can lead to in-
tramural haematoma (IMH), pseudoaneurism, rupture
of the aorta or aortic dissection and the subsequent
complications.

Aortic esophageal fistulas most often result from
aortic diseases. In more than 54% of the cases the
reason is a rupture of an existing aneurysm of the
thoracic aorta in the esophagus. AEF can be due to
swallowing a foreign body (in 19.2%) or advanced
esophageal carcinoma (in 17%). In less than 5% of
cases, the etiology is associated with previous surgi-
cal treatment of the aorta or esophagus. [4]. Penetra-
tion of an aortic ulcer in the esophagus and the sub-
sequent formation of AEF is very rarely encountered
condition with very high rates of mortality. There are
only single cases described in the literature.

The computed tomography (CT) aortography is
the main diagnostic method. Treatment includes open
surgery, temporary percutaneous embolization, the
use of Sengstaken-Blackmore tube (special probe
with two balloons — main and esophageal, by the use
of which a compressive haemostasis is achieved) and
endovascular in the recent years [5].

CLinicAL CAsE

We present a 73 years old patient, who was re-
ferred by another hospital. In the latter the patient
was admitted with anamnesis of abruptly appeared,
long-lasting retrosternal pain with irradiation to the
back. In parallel with these complains he reported an
appearance of a hoarse voice. The patient has known
long-standing arterial hypertension with poor control,
atrial fibrillation with unknown duration and diabetes
mellitus type 2, for which he doesn't conduct medical
treatment.

After a CT-aortography was done and suspicion
of aortic dissection, classified as DeBackey type llI
was made, the patient was transported with a resus-
citation vehicle to the department of cardiosurgery of
Heart and Brain Hospital — Burgas.

At admission in the clinic the patient was in
severely impaired general condition, oriented for
time and place and had a forced posture in bed.



Ae2nomo. Hama dusukanHu gaHHu 3a noBuweHo Be-
HO3HO HaAs2aHe U 6e3 namoAoz2uyHuU gedopmauuu
u nyacauuu B8 obaacmma Ha npekopguyma. He ce
omkpu cugHudukaHmHa pasauka B apmepuanHomoO
HansezaHe Ha gBeme pvue — 140/80 mmHg, u nya-
cauuume Ha 20pHUME U goAHUMe KpauHuuu ca 3a-
naseHu u cumempuuHu. HabalogaBam ce eaekmpo-
kapguoepadcku (EKI) gaHHu 3a maxuapummusi npu
npegcopgHo MkgeHe, 6e3 UCXEMUUYHU NPOMEHU.

Exokapguozpadcku ce ycmanHoBu nomucHama
cucmonHa ¢yHkuus Ha AsBama kamepa (dpakuus
Ha uamaackBaHe no Simpson — 35%) npu xunoku-
He3us Ha basaAHus cenmyM U npegHama cmeHa. C
guAamupaHu npegcbpgus U HaAuyue Ha Manbk As-
Bo-geceH wbHM — BeposmHo omBopeH (nameHmeH)
¢dopameH oBane (PFO), BucokocmeneHHa MumpanHa
uHcydbuuueHuus ¢ ekcueHmpuueH gkem, gocmuaaul,
go nyamoHanHume BeHu (BeposmHa ucxemuuHa 2e-
He3a), ymepeHa mpukycnugaAHa uHcyduuueHuusa u
BmopuyHa NyAMOHaAHa XUNepmoHusi, yMepeHo mexk-
ka aopmHa uHcyduuueHuus ¢ gxkem, HacoueH kom
npegHo MumpaAHo naamHo, Bogew, go npexkgeBpe-
MeHHomo My 3amBapsHe, pe3yamupaw,o B pena-
muBHa mumpanHa cmeHo3a. [lpe3 cynpacmepHaneH
exozpadcku nposopeu ce Buayaausupa cmpykmypa,
cycnekmHa 3a ¢aen B aopmHa gvea, kosmo He ce
nomBbpgu upe3 gpysume obpasHu uscaegBaHus.

MNpoBegeHa e KT aopmozpadus ¢ koHmpacm
(due. 1), om kosmo ce Busyanusupa 3Ha4UMO pa3wiu-
psiBaHe Ha aHeBpu3manHus cak go 74 mm B kopoHap-
Ha u go 62 mm B akcuanHa paBHuHa. YcmaHoBu ce
xemamom B 2opeH MmeguacmuHyM, HapacHaA cnpsMo
npegxogHomo obpasHo u3caegBaHe, pesyamam om
neHempupawa amepockaepomuuHa naaka B Hauan-
Hama yacm Ha gecueHgeHmHa aopma (MAY mun B).
Tpaxesma u xpaHonpoBogbm ce Busyaausupam c
gucnokauus HagscHo.

Mopagu pesucmpupaHo BaowaBaHe B obwomo
cbcmosiHue cbC cpuB Ha >kusHeHume nokasameau
u nosiBa Ha xemMamemMe3a hauueHmbm e UuHmMybupaH
u nocmaBeH Ha MexaHuyHa BeHmuaauus u kame-
XoAnamMuHoBa noggpwbkka, 3anouHama € uHdy3us Ha
kpvBosamecmumeAHu npogykmu u kpvBocnupawu
mMegukamenmu go oBaagsBaHe Ha xemopazusma u
cmabuAusupaHe Ha cbcmosHuemo. Mo cnewHocm e
usBvpweHa konmpoaHa KT (duz. 2) Ha 2pbgHa knem-
ka, om kosmo ce ycmaHoBuxa komyHukauus mexXkgy

N. Docheva et al.
TEVAR in a patient with penetrating... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

There were no physical findings of raised venous
pressure, no pathological deformities and pul-
sations in the precordium and no significant dif-
ferences of the blood pressure on both hands —
140/80 mmHg. The pulsations of the upper and
lower extremities were well palpable and symmet-
ric. The electrocardiography showed atrial fibrilla-
tion with a fast ventricular response, without isch-
emic changes.

The echocardiography revealed depressed sys-
tolic function of the left ventricle with ejection frac-
tion of 35%, estimated by Simpson, and hypokinesis
of the basal septum and anterior wall. It also showed
dilated atria with the presence of a small left to right
shunt, probably patent foramen ovale (PFO). High
graded mitral insufficiency with eccentric jet, reach-
ing the ostia of the pulmonary veins (likely with isch-
emic genesis), moderate tricuspid insufficiency and
secondary pulmonary hypertension, moderate aortic
regurgitation with a jet, pointed at the anterior cusp
of the mitral valve. The latter results in a premature
closure of the cusp and a subsequent relative steno-
sis of the mitral valve. Using the suprasternal echo-
cardiographic view, a structure that resembles a flap
in the aortic arcus was noted, but it was not verified
by the other imaging studies.

A CT-aortography with contrast media was per-
formed (Figure 1), which showed a significant ex-
pansion of the aneurysmal sac, reaching 74 mm in
coronary and 62 mm in the axial plane. The study
also revealed a hematoma in the upper mediastinum,
which was enlarged compared to the previous study,
as a result of PAU in the initial part of the descending
aorta (PAU type B). The trachea and esophagus were
dislocated to the right.

Due to deterioration in the general condition of
the patient with collapse of the vital signs and the oc-
currence of hematemesis, the patient was intubated
and put-on mechanical ventilation with catecholamine
infusion. An infusion of blood substitute products and
hemostatic medications was initiated. After stabilizing
the patient and achieving an adequate hemostasis, an
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XpaHonpoBoga u meguacmuHaAHus xemamom (aop-  urgent CT scan of the thoracic cavity (Figure 2) was
moe3odazeanHa éducmynaa) u Haauuue Ha 2a30B8u  performed. The study showed a communication be-
konekuuu B nocnegHus. 3anouHa ce u uHmpaBeHo3-  tween the esophagus and the mediastinal hematoma
HO aHMUBUOMUUYHO U $yH2UUUGHO A€YEeHUEe C WUpo- (AEF) with a gas collection in the latter. A treatment
kocnekmovpHu aHmubuomuuu u aHmumukomuuu ¢  with broad spectrum antibiotics and antimycotics was
uen npegomBpamsBaHe Ha uHdekuuo3eH npouec. initiated to prevent infections.
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Quz. 1. A) KT aopmozpacdus, usobpassBawa aHeBpuamasHomo paswupeHue u ekcmpaBasaaHama koaekuus. B) u C) pekoHcmpykuus
Ha aopmama

Fig. 1. A) CT-aortography, showing the aneurysm expansion and extravascular collection. B) and C) reconstruction of the aorta

Que. 2. KT aopmozpadus — uzobpassBa ce aHeBpuaMaAHOMO pas3wupeHue, XeMamoma U eguHUYHU XUNOGEHCHU 30HU B nocAegHus
(2a308u konekuuu)

Fig. 2. CT-aortography — showing aneurysm sac, hematoma and single hypodense zones in the latter (gas collection)

>> 52




Cobc cvbpgeveH mum (heart team) ce o6cbgu cbe-
mosiHuemo u BbamokHOCcmume 3a mepaneBmuyHo
noBegeHue npu nauueHma, kamo b6sixa pasaaegaHu
noAnsume u puckoBeme om pasauvyHume mMemogu
Ha AeueHue. lpegBug Bucokus onepamuBeH puck
— EuroSCORE Il — 18.4%, u nogxogsawama aHamo-
Musi, ce B3e peweHue 3a eHgoBackynapHO AeueHue
(TEVAR) B cneweH nopsigbk € ueA usoAupaHe Ha aHe-
BpusmanHus yyacmvk om cucmemHomo kpvBoobpa-
wieHue u ueHmpanuaupaHe Ha kpvBomoka. Caeg uH-
¢dopmupaHo cberacue om cmpaHa Ha bAauskume ce
npucmonu koM UHMepBEeHUUOHAAHO AEUYEHUE.

MNMog obwa aHecmesus U MexaHuuHa BenogpobHa
Benmunauus ce ocbwecmBu nogeomoBka Ha onepa-
muBHOmo noAe u ce ocugypu omBopeH gocmbn go a.
femoralis communis sinistra. MNpe3 a. radialis dextra, caeg
BvBerkgaHe Ha apmepuaneH uHmpaglocep, ce naacupa
kamembp mun ,pig-tail“ u ce no3uuuoHupa BoB Bv3xogs-
wama aopma ¢ BvamokHocm 3a koHmpacmHo usobpa-
3sB8aHe Ha 2pbgHama aopma no Bpeme Ha uHMepBeH-
uusima. Caeg nyHkuus u nocaegoBamenHo guanamupaHe
Ha a. femoralis communis sinistra go 20 Fr ce npucmovnu
kom BoBedkgaHe Ha Extra stiff wire (ekcmpa mBopg) Bo-
gau. Mo nocaegHus ce naacupa BoBekgawa cucmema
¢ npome3a Valiant Thoracic N30/150. Caeg no3uuuo-
HupaHe Ha cmeHm-gpadma, HenocpegcmBeHo caeg
ocmuyma Ha a. carotis communis sinistra, nokpuBatku
a. subclavia sinistra, ce npegnpue pa3zvBaHe Ha eHgo-
npomesama. [MNocaegBawama aopmozpadus ycmaHoBu
uskalouBaHe Ha aHeBpusmanHus cak om cucmemHama
uupkyaauus u manok eHgoauuk, nogaexkaw, Ha gonbAHU-
menHa ckeHezpadcka oueHka (pue. 3). Caeg usBexkga-
He Ha BoBexkgawama cucmema u Bb3acmaHoBsBaHe Ha
uenocmma Ha pemopanHama apmepus nauueHmom be
HacmaHeH B omgeAeHue no peaHuMauus U UHMeH3uB-
HO AeueHue 3a akmuBHo HabAlogeHue.

Om npoBegeHama nocAegBawa koHmpoaHa KT
aopmozpadus ce ycmaHoBu areka pegykuus B pa3vepu-
me Ha aHeBpu3MaAHOMO pa3wupeHue u npokcumanHa
penepdysus B aHeBpuamanHus cak, 6e3 yzonemsaBaHe
Ha xemamoma — gaHHU 3a eHgoauuk IA. Cnpsamo npeg-
xogHama KT He ce Busyanusupaxa 2a30Bu konekuuu.

EHgonulk 1A ce geduHupa kamo kpvBomok, npe-
MuHaBaw, meXkgy eHgonpomesama B npokcumasHa-
ma 1 yacm u aopmama, HaBausaw, B8 aHeBpu3amanHo-
mo paswupeHue. Haauuuemo Ha makwuB kpvBomok
npegnonaza nocaegBawo yz2onemsBaHe Ha aHe-

N. Docheva et al.
TEVAR in a patient with penetrating... CARDIOLOGY&
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The different options for treatment of the patient
were discussed by a Heart team. Given the high oper-
ative risk — 18.4%, estimated via EuroScore Il and the
suitable anatomy, a decision for endovascular treat-
ment (TEVAR) was made. The aim of the latter was
to isolate the aneurysm sac from the systemic circu-
lation and to centralize the blood flow. After obtaining
an informed consent from the relatives of the patient,
we proceeded to treatment.

Under general anesthesia, mechanical ven-
tilation and preparation of the operating field, an
open access to the left common femoral artery was
achieved. After introducing a sheat in the right radi-
al artery, a ,pig-tail“ catheter was positioned in the
ascendent aorta, through which a contrast imaging
of the thoracic aorta would be performed during the
procedure. After puncture and dilation to 20 Fr of
a. femoralis commuinis sinistra, an Extra stiff guide-
wire was introduced. Through the latter an introduc-
ing system with an endoprosthesis Valiant Thoracic
N30/150 was advanced and positioned directly after
the ostium of a. carrotis communis sinistra, covering
a. subclavia sinistra. After expanding the stent-graft,
the aortography that followed revealed isolation of
the aneurysm from the systemic circulation and a
small endoleak. The latter was a subject to addi-
tional assessment with CT (Figure 3). After removing
the introducing system and restoring the integrity of
the femoral artery, the patient was submitted in the
intensive care unit.

The subsequent CT - aortography showed a
slight reduction in the size of the aneurysm and proxi-
mal reperfusion of the aneurysmal sac — endoleak IA,
with no enlargement of the hematoma. This CT scan
revealed no gas collections.

Endoleak type IA is defined as an abnormal blood
flow between the proximal part of the stent-graft and
the aorta, causing a blood to collect inside the an-
eurysmal cavity. This leads to a further aneurysmal

growth and potential rupture that imply an early treat-
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@uz. 3. A) Aopmozpadus creg umnaaHmauus Ha TEVAR. MNMocoueHa e nokaauzauusma Ha eHgoautka. B) KT aopmozpadus — gaHHU 3a

eHgoauuk |A — koHmpacmupaHe Ha xemamoma

Fig. 3. A) Aortography following the TEVAR procedure. The location of the endoleak is marked. B) CT-aortography suggesting endoleak

type IA with contrasting of the hematoma

Bpusmama u 3anAaxa om pynmypa. ToBa Hanaz2a He-
3abaBHO AeveHue caeg ycmaroBsaBaHemo my. Ha 06-
cvkgaHe cbC copgeyveH mum ce HanpaBu npeoueHka
u ce B3e peweHue 3a uMnAaHmauus Ha Bmopa eHgo-
npomesa ¢ ueA ocuzgypsBaHe Ha onmumanHa 30Ha Ha
¢dukcauus (sealing zone), 6e3 ga ce komnpomemupa
kpbBomoka npe3 a. carotis communis sinistra.
Mopagu HacMbNUAO 0CMpPO 06UAHO kbpBeHe om
20peH 2acmpouHmecmuHaneH mpakm (obwo 2500
ml), ycrnokHeH ¢ xemopaz2uueH wok, ce npegnpue
nocmaBsHe Ha coHga Ha Sengstaken-Blackmore u
xemompaHcoy3us Ha kpobBHU npogykmu u aHmuxe-
MoOpaguuHu cpegcmBa go cmabuAusupaHe Ha Cbe-
mosiHuemo Ha nauueHma. Caeg oBaagsaBaHe Ha xe-
Mopazusma ce npoBege koHmpoaHa KT. YcmaHoBu
ce ,nonkoBugeH, gedpekm Ha coHgama, BeposmHo
npoAabupawa npes3 esopazeanHa pucmyna koM xe-
MopazuuyHama konekuus 8 meguacmuHyma (duz. 4).
B ycnoBusma Ha obuia aHecmesus U MexaHuu-
Ha BenogpobHa BeHmuAauus ¢ omBopeH XupypauueH
gocmon npe3 a. femoralis communis dextra, e us-
BopweHo umMnaaHmupaHe Ha Bmopa eHgonpomesa —
Valiant Thoracic N 34/100. NocAregHama e pa32bHama
Ha HuBo ,kopoHa, Ha npegxogHama npomesa, maka ue
ga ce nokpue Henokpumama yacm. Om npoBegeHama
koHmpoaHa aopmozpadus Hama gaHHU 3a eHgoaulk. C
nocaegBawama KT ¢ koHmpacm Ha aopma e ycmaHo-
BeHO HamansBaHe Ha aHeBpu3aMaAHOMO paswupeHue
u xemamoma, 6e3 kpbBomok u3BoH cmeHm-gpadma.
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ment. After discussing the patient with a Heart team
a decision for the implantation of a second prosthesis
was made. Its purpose is to provide an optimal sealing
without compromising the arterial supply through the
left common carotid artery.

Due to an acute massive bleeding originating in
the upper gastrointestinal tract (about 2500 ml of
blood) complicated by a haemorrhagic shock, we
inserted a Sengstaken-Blackmore tube and initiated
hemotrasfusion and infusion of hemostatic medica-
tions. After managing the bleeding episode, a control
CT-scan was ordered. It revealed a nodular defect
near the tube — most likely entering the hemorrhagic
collection in the mediastinum through an esophageal
fistula (Figure 4).

In the presence of general anesthesia and
mechanic ventilation, a second Valiant Thoracic
N 34/100 stent-graft was implanted via the right com-
mon femoral artery accessed by an open surgery.
The stent-graft was expanded at the ,crown level” of
the previous one, aiming to cover the exposed zone.
No endoleaks were registered by the aortography. A
post-procedural CT scan found a reduction in the vol-
ume of the aneurysm and the mediastinal hematoma

without any stent-graft leakage.



Quea. 4. KT aopmozpadus — coc cmpenaka e 0603HaueHo macmomo Ha komyHukauus mexgy xpaHonpoBoga u ekcmpaBasanHama ko-

Aekuusi B8 MeguacmuHyma

Fig. 4. CT-aortography — the pointer marks the link between the oesophagus and the mediastinal hematoma

Mpe3 caegBawume gHU nNpu cmabuAusupaHe Ha
XEMOQUHaAMUYHOMO CbCMOSIHUE U AUNca Ha xemopa-
2uu, caeg npemaxBaHe Ha coHgama Ha Sengstaken-
Blackmore, e HanpaBeHa ¢pubpozacmpockonus, npu
kosmo ce Busyanusupa cmeHOMuuyeH ydacmbk Ha
xpaHonpoBoga, nokpum om ¢ubpuH u koazyaymu,
omcmosaw, Ha 20 cm om 3bBHOMO Cbycmue, Cbom-
BemcmBaw, Ha aopmoe3odazeanHa pucmyna. Hama
gaHHU 3a akmuBHa xemopaaus.

Mo Bpeme Ha nponekaBaHemo Ha nauueHma Ha
¢doHa Ha onmumanHO koMBUHUpPaHO aHMUBUOMUYHO
(BaHkomuuuHOB xugpoxaopug, aHmubuomuk om 2py-
nama Ha kapbaneHemume, a BnocaegcmBue U NOAU-
MukcuHOB npegcmaBumen) u aHMumMukomuuHO Ae-
ueHue ce pesucmpupa psasko BrowaBaHe B obwomo
cbCcmosiHue, 3Hauumo noBuwaBaHe Ha ocmpoda3oBu-
me mapkepume 3a BvananeHue, neBkouumosa u ¢eb-
puaumem go 40°C. B caegBawume gHU BoAHUSM € ¢
npozpecupaHe Ha mexkkomo 0buwo cbcmosHue, ¢ kap-
MUuHa Ha NOAUOP2aHHO 3acsiezaHe. BeposmHa npuuu-
Ha e uHpekmupaHemo Ha xemopaauuHama konekuus
B8 meguacmuHyma C Mukpoop2aHu3mu, npoHUkHaAu
npe3 komyHukauusma ¢ xpaHonpoBoga u nocaegBauwy
MeguacmuHuUm € 2eHepaAusupaHe Ha uHpekuusma go
cencuc, Bonpeku ompuuameaHume xemokyamypu.

Bbnpeku onmumaAHomo aHmubuomuyHoO U aHmu-
MukomuuHo AeuveHue npu oBaagsBaHe Ha xemopazuy-
HUME UHUUgEeHMU U Auncama Ha eHgoAulUK U gaHHU 3a
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In the following days, the patient’s hemodynamic
condition was stable with no hemorrhagic episodes
and we decided to remove the Sengstaken-Black-
more tube. A gastroscopy uncovered a stenotic sec-
tion of the esophagus at 20 cm distance from the
incisor teeth, covered with fibrin and coagulums, cor-
responding to presence of an aortoesophageal fistu-
la. No sites of active bleeding were found during the
gastroscopy.

During the hospital stay of the patient and the
presence of optimal antibiotic treatment (vancomy-
cin, carbapenem and polymyxin class antibiotics)
and antimycotics we observed a rapid deterioration
of the hemodynamics with acute phase proteins el-
evation, leukocytosis and fever reaching 40°C. In the
following days a multiple organ failure occurred. This
is probably caused by an infection involving the hem-
orrhagic collection in the mediastinum produced by
microorganisms entering through the esophageal link
and thus leading to sepsis (despite the negative blood
cultures).

Regardless of the optimal antibiotic and anti-
fungal treatment in the absence of massive hemor-
rhagic episodes and endoleaks a septic shock with
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pegykuus Ha aHeBpusmanHusa cak om npoBegeHume
koHmpoaHu KT aopmozpaduu nocaegBa npozpecuBHo
pa3Bumue Ha mexXok cenmuueH wok ¢ noAuop2aHHa
HegocmambuHocm, koemo goBege go AemaneH u3sxog.

OBCb)XXOAHE

MNMeHempupawama aopmHa a36a e egHO om mpu-
me CbCMOsIHUA 3aegHO C UHMPaMypaAHUsi XeMamom U
gucekauus Ha aopmama, koumo cvcmaBasBam ocm-
pusi aopmeH cuHgpoMm. [MNamozeHe3ama ce cbcmou om
¢dokanHa yauepauusi Ha amepockaepomuuHa naaka,
kosmo neHempupa aopmHama cmeHa, npemuHaBalku
BbmpewHama enacmuyHa MeMbpaHa U gocmuzauia go
tunica media. ToBa Bogu go popmupaHe Ha aHeBpuamu
u nceBgoaHeBpuamu, koumo kpusm puck om pynmypa
[6]. B 2onama uacm om cAyyaume nvpBama KAuHUY-
Ha u3sBa Ha aopmHume A38u ce 0bycAaBa UMEHHO om
pynmypa Ha aopmama u BkalouBa cuaHa, npoboxkgauwia
bonka B 2bpgume ¢ upaguauus koM wus, goAHa uye-
Alocm, gBeme poue uau kopema. MNpu ocmpume aopmHu
cuHgpomu, kakmo u npu pynmypa Ha aopmama B o06-
Aacmma Ha As8ama a. subclavia, Hepsigko ce Habaloga-
Ba u npomsiHa B enaca, obycaroBeHa om npumuckaHemo
Ha n. laryngeus recurrens — m.Hap. cuHgpom Ha Ortner
[7]. Haanuuuemo Ha xemamemesa, om gpy2a cmpaHa, He
€ munuyHa nposiBa Ha 3aboAsBaHemo — cpewa ce us-
kalouumenHo psagko u moxke ga ce s18u kamo eguHcmBe-
Hus cumnmom, HacouBauw, kbm uskalouumenaHo psgkomo
ycnokHeHue Ha NAY ¢ aopmoesodazeanHa pucmyaa.

Aopmoe3odazeanHume ducmyAu ce pasgensm
Ha nopBuuHu U BmopuuHu. [MopBuyHUMe 6GuBam
NnpuyuHeHU om mpaBmu, mybepkyno3a, BpogeHu
aHoMaAuu Ha aopmHama gba2a, no2abwaHe Ha ko-
po3uBHuU BewecmBa, npogbAkumeAHa UHMybauus u
gpyau. BmopuyHume, om cBos cmpaHa, ca Hau-yec-
mo caegcmBue Ha onepamuBHO AeuyeHue Ha XpaHo-
npoBoga uau aopmama, kakmo u Ha umMnaaHmauuu
Ha 2padmoBe [8]. MeHempupawume aopmHu s38u
ca uskalouumeaHo psagka npuvuHa 3a aopmoe3soda-
2eanHu ducmyau, kamo B Aumepamypama ca onuca-
HU camMO eguHU4HU cAyyau [9]. KAUHUYHUAM XOg Ha
AEF ce onucBa ¢ m.Hap. mpuaga Ha Chiari — 2pbg-
Ha boaka, ,npegynpegumenHo, kbpBeHe c nocaeg-
Bauw, bescumnmomeH nepuog u nocAregBauwio kpauHo
obe3kbpBsBare (ekcaHzBuHauus). MpegnocaegHusM
— AameHMHuam nepuog, ce HabalogaBa npu 80% om
cayvyaume Ha AEF [10] u e om uskalouumenHa Baxk-
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multiple organ failure developed and the patient
passed away.

DiscussioN

Penetrating aortic ulcer (PAU) together with in-
tramural hematoma and aortic dissection constitute
the acute aortic syndrome. The pathogenesis con-
sists of focal ulceration of the atherosclerotic plaque
which penetrates the aortic wall traversing the inter-
nal elastic membrane of the aorta and reaching tuni-
ca media. This leads to the formation of aneurysms
and pseudoaneurysms with further complications
as aortic rupture [6]. Indeed, often the first sign of a
penetrating aortic ulcer is the aortic rupture with an
intense stabbing pain in the chest irradiating to the
neck, mandibule, both arms and the abdomen. Acute
aortic syndromes together with aortic rupture close
to the origin site of the left subclavian artery can in-
duce a voice change caused by a compression of
the recurrent laryngeal nerve — the so-called Ortner
syndrome [7]. Hematemesis on the other hand, is not
a typical sign of the disease and can be the only clue
to the extremely rare complication of PAU — the aor-
toesophageal fistula.

Aortoesophageal fistulas (AEF) are divided into
primary and secondary. Primary fistulas are the result
of traumas, tuberculosis, congenital conditions involv-
ing the aortic arch, ingestion of corrosive materials,
prolonged intubation etc. Secondary fistulas are most
commonly a result of esophageal and aortic surgery
or stent-graft implantation [8]. Aortoesophageal fistu-
las are very rarely caused by penetrating aortic ulcers
with only several documented cases [9].

The clinical features of AEF is described by
the Chiari triad — midthoracal pain, sentinel arterial
hemorrhage followed by asymptomatic period and
exsanguination. The asymptomatic period exists in
80% aortoesophageal fistulas [10] and serves an im-
portant role since it is the time in which treatment
usually takes place. Its duration is different with pe-



HOCM, 3aW,omo UMEHHO nNpe3 Mo3u nepuog mpsbBa
ga b6vbge ocvwecmBeHO HaBpeMeHHOMO AeueHue.
MNMpogvrkumenHocmma My e pasauyHa, kamo ca on-
ucaHu 6e3cuMnmoMHU nepuogu, npogoakaBawu om
2 vaca go 18 gHu (cpegHo 2-3 gHu) [11].
Hal-gocmonHusm u uanoa3BaH memog 3a hocma-
BaHe Ha guazHo3ama [TAY u HeUHume yCAOKHEHUs
ce ABsB8a KT aHzuozpadusma. Ta paskpuBa ueHHu
gaHHU 3a AokaAusauusma Ha npoueca u cbomBemHo
umMa 20ASIMO 3HaueHue 3a usbopa Ha mepaneBmuuHa
cmpamezaus. Qubpoesodpazockonusma moxke ga pas-
kpue Haauuuemo Ha gedpekmu B cmeHama Ha xpaHo-
npoBoga, kakmo u HaAauuue Ha koazyaymu. Bbnpeku
moBa Hskou aBmopu ca npomuB u3BbpwBaHemo 1
nopagu puck om ¢amaneH kpovBousauB [12].
IaHHume 3a AeueHue Ha nauueHmu c [AY u
aopmoe3odazeanHa ¢ucmyaa ca ockbgHu. Hsama
koHceHcycHOo cmaHoBuwe omHocHO noBegeHue-
mo npu makuBa nauueHmu. NMogxogbm mMoke ga e
onepamuBeH, BpemeHHa nepkymaHHa emboausauus,
usnon3BaHe Ha Sengstaken-Blakmore coHga u/fuau
eHgoBackynapHo AeueHue u ce cBexkga go uHguBu-
gyaAu3upaHomo peweHue Ha CbpgeyHus ekun.
MNMpegumcmBama Ha eHgoBackynapHOmMO AeueHue
CcNpAMo XupypauuHomo ce obycAaaBsam om ¢pakma, ue
noBeuemo nauueHmu c [MAY ca Bv3pacmHu, nOAu-
MopbugHu u ¢ Bucok nepuonepamuBeH puck. Hewlo
noBeue, usnon3BaHemo Ha TEVAR 3a AeueHue Ha
nauueHmu c MNAY ce okasBa BucokoepekmuBeH me-
mog. MNpu npocaegsBaHe Ha 22-ma nauueHmu ¢ MNAY
U umMnAaHmupaH eHgozpadm om 1998 2. go 2010 e.
G. Mestres u comp. ycmaHoBsaBam 100% mexHuue-
cku ycnex u uecmoma Ha 30-gHeBHama cMbpmHocm
4,5%. Hegocmamuvk Ha AeueHuemo ce sBs8a 0CcHOB-
HO Hykgama om peuHmepBeHuuu, koumo ce cpe-
wam npu 38,3% om nauueHmume no Bpeme Ha H6oA-
HUYHUA um npecmou u npu 20,5% B8 pamkume Ha 100
meceua [13]. MNpu eHgoBackynapHOmo AeueHue Ha
MAY npu BucokopuckoBu nauueHmu, gbA20CpoOUHUME
pe3yamamu ca cbnocmaBumu ¢ me3u npu omBopeHa
onepauusi, HO CbC 3HaYUMEAHO no-kpambvk GoAHUYEH
npecmou [14]. Had-yecmume nocmuHmepBeHuuo-
HaAHU ycAokHeHus npu TEVAR ca eHgoauukoBeme.
EHgoauuk 1A e Hau-yecmomo ycAOKHEHuUs u ce
gonku Ha Maano3uuusa Ha cmeHm-gpadma B npokcu-
MaAHus kpalu uau HegocmambuHo nokpuBaHe Ha aHe-
BpuamanHomo paswupeHue. ToBa Hal-uecmo ce goaku
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riods varying from 2 hours up to 18 days (2-3 days
on average) [11].

The diagnosis with its complications is made
most commonly with a CT-scan. It unveils important
information concerning the location of the process
which is valuable for the decision-making process
and the following therapeutic strategy. Fibro-esoph-
agoscopy can visualize esophageal wall defects
and coagulums. Even though, some researchers
are against the use of it since it poses a risk of
bleeding [12].

Specifics for the treatment of PAU and AEF are
scarce in the literature. There is no consensus con-
cerning the treatment of these patients. The approach
may involve surgery, percutaneous temporary embo-
lization, Sengstaken-Blakmore tube insertion and/or
endovascular treatment with the final decision being
made by a Heart team.

The advantages of endovascular treatment are
based on the fact that most patients with PAU are
adults with polymorbidity and have a high periopera-
tive risk. What’s more, the use of TEVAR in patients
with PAU turns out to be a highly effective approach.
In a study involving 22 patients with PAU and implant-
ed stent-graft from 1998 to 2010 G. Mestres et al. not-
ed a 100% technical success and a 30-day mortality
rate of 4,5%. Disadvantages of the treatment are the
need of re-interventions which are required in 38,3%
of the patients during their hospital stay and in 20,5%
for a period of 100 months [13]. With endovascular
treatment of PAU in high-risk patients, the long-term
results are similar to those with open-surgery but with
a significantly reduced hospital stay [14]. The most
common post-procedural complications of TEVAR are
the endoleaks.

Endoleak type IA is the most common TEVAR
complication and is a result of stent-graft malpo-
sition in its proximal section or due to insufficient
aneurysmal sealing. Common causes of this com-
plication are the complex local anatomy and the

improper size of the prosthesis. It is characterized
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Ha aHamomuyHa cA®KHOCM UAU HenpaBuaeH u3bop Ha
eHgonpomesa. Xapakmepusupa ce ¢ HaAuvue Ha kpb-
Bomok me>kgy cmeHm-gpadma u aopmama (nepueHgo-
npome3seH), HaBausaw, B aHeBpuamama. B 3aBucumocm
om mMsicmomo Ha penepdysus ce nogpa3sgens Ha IA —
npokcumaneH, u IB — B gucmanHusi kpau Ha eHgonpo-
mesama. HaBausawusm kpbBomok noBuwaBa obema
U HansizaHemo B uHmpaaHeBpu3MaAHOMO npocMpaH-
cmBo, koemo moke ga goBege go pynmypa Ha aopm-
Hama cmeHa uAu yBeauuaBaHe Ha ekcmpaBasanHama
konekuus npu HaauuHa pynmypa Ha aopmama. ToBa om
cBosi cmpaHa Hanaza He3abaBHO AeueHue u uskalou-
BaHe Ha aHeBpuamama om cucmemHama uupkyaauus.
BbamokHU Memogu 3a mpemupaHe ca baAoHHa aHau-
onAnacmuka Ha eHgozgpadma, ekcnaHgupaHe Ha cmeHm
B 3oHama Ha eHgoaulk. Yecmo caeg camocmosmenHa
banoHHa gunamauus Bonpeku gobpus pesyamam npu
npocAegsBaHe eHgoAaulukom peuuguBupa. 3non3Ba-
Hemo Ha cmeHm ocu2ypsBa gonbAHUMEAHO paguanHo
HansizaHe, koemo npegomBpamsBa konanca Ha cmeHm-
e2padma [15]. Opyeu memogu BkalouBam nocmaBsHe
Ha koUA B 3oHama Ha eHgoauuk. Mpu HegocmMambyHO
nokpuBaHe Ha HauaaHama uvacm Ha aHeBpusmanHo-
MO paswupeHuUe UAU Mu2pupaHe Ha eHgonpomesama
MoXe ga ce umnaaHmupa Bmopu cmenm-2padm. Mpu
HeBb3amokHOoCmM 3a ocuzypsiBaHe Ha gocmambyHa 30Ha
Ha ¢ukcauus (sealing zone) nopagu komnpomemupaHe
Ha kpvBomoka npe3 kapomugHume apmepuu, MmoXke ga
bbge uanonsBaHa Chimney/Periscope — TEVAR mexHu-
ka [16]. MNpu Heycnex om eHgoBackyaapHume memogu
Moke ga ce npubezHe U kbM XupypauueH nogxog.

M3bopbm 3a eHgoBackyaapHo AeueHue, kolmo Ha-
npaBuxme npu koHkpemHus nauueHm, belwe cbobpaseH
¢ noaumopbugHocmma, kpaiHo medkkomo obuio coce-
MosiHUE U HaAuuHus MHo20 Bucok nepuonepamuBeH
puck, kakmo u nogxogsawama aopmHa aHamomus. EgHo
om Hau-BaxkHume npegumcmBa Ha MO3u mun AeUeHue,
B cpaBHeHue ¢ onepamuBHOMO, e Auncama Ha mopako-
momus u ekcmpakopnopanHo kpbBoobpauwieHue, usbsa-
BaHe Ha 2onama kpbBosazyba, no-kpamkus GoaHuueH
npecmou npu CXOgHU KkpaUuHu pe3yaAmamu OMmHOCHO
npexkuBsemocm u cmbpmHocm. KombuHauusima Ha
MAY c aopmoe3odazeanHa pucmyna e psagko cocmos-
Hue, xapakmepu3aupawo ce ¢ Bucoka cMbpmHocm. Ha-
BpemeHHUSIM MyAmMuguCUUNAUHapeH nogxog, gobpama
Aozucmuka U paHHama onmumManHa aHmubuomuuHa
mepanusi ca om uskalouumenHa BakHocm 3a gobpus
usxog om 3aboasBaHemo.
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by the presence of blood entering the aneurysm
through a link between the stent-graft and the
aorta. Depending on the location it is divided into
type IA — proximal and type IB — in the distal part
of the prosthesis. The inflow of blood in the aneu-
rysmal cavity raises its volume and pressure which
can lead to aortic wall rupture and in case that
there is already a rupture, it can increase the ex-
travascular hematoma. This suggests an immedi-
ate treatment aiming to isolate the aneurysm from
the systemic circulation. Possible approaches in-
clude balloon angioplasty of the prosthesis and
expanding a stent to seal the endoleak. The use
of balloon angioplasty alone often is followed by a
reoccurrence of the endoleak. Stent implantation
on the other hand provides additional radial pres-
sure which prevents the stent-graft from collapsing
[15]. Other methods include the implantation of a
coil in the endoleak area. In case of insufficient
aneurysmal coverage or endoprosthesis migration,
an additional stent-graft can be implanted. If the
sealing zone is insufficient due to the close ori-
gin of the carotid arteries, a chimney/periscope
TEVAR technique may be applied [16]. In the event
that endovascular methods fail, a surgical method
might be required.

The choice of endovascular treatment for this
particular case was a consequence of the poly-
morbidity, deteriorating medical state, high periop-
erative risk and the presence of an appropriate
aortic anatomy for endovascular treatment. The
most important advantages of this approach are
that it does not require thoracotomy, extracorpo-
real circulation and massive bleeding or long hos-
pital stay while having similar survival rates com-
pared to surgical treatment. The combination of
PAU and AEF is rare condition characterized by
a high mortality. The prompt multidisciplinary ap-
proach, sufficient logistics and early antimicrobial
treatment are essential to the successful outcome
of the disease.
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BbBEQEHUE

N3caegBaHemo Ha mopakaAHama aopma e yacm
om usnocmHama oueHka Ha cobpgeuHo-cbgoBa-
ma cucmema. AbHopMaAHOCMuUmMe Ha aopmama ca
CAOKHU U MO2am ga umam 3Hayuma CMbpmHOCM U
BausiHue Bopxy dyHkuusma Ha asBama kamepa, uup-
kynauusma u op2aHHama nepody3us [13]. TpaHcmo-
pakanHama exokapguogpadus (TTE) u myamuge-
mekmopHama komnlomvpHa momozpadus (MOKT)
ca yecmo Uu3noA3BaHU obpasHu u3cAegBaHus Ha
cbpgeuHo-cbgoBama cucmema 3a ycmaHoBsBaHe
Ha BpogeHu U npugobumu aHOMaAuu Ha CbpgeyHo-
cvbgoBama cucmema. Te mo2zam ga ycmaHoBsm pas-
AUYHU MOpdOAO2UYHU BapuaHmu u aHoOMaAuu, Yuemo
no3HaBaHe e om uskalouumenHa BakHocm 3a kAuHU-
uucma u peHmzeHoAo2a, 3a ga ce usbezHe nocma-
BsaHemo Ha nozpewHu guagHo3u. Had-uecmo cpewa-
Hume BapuaHmu Ha gecueHgeHmHama mopakanHa
aopma ca gykmyc guBepmukyaym, aopmHo BpemeHo
u nceBgokoapkmauus Ha aopmama.

OnNNCAHUE HA KAVHUYHUA CAYYAH

MNpegcmaBame kAauHuueH cayual Ha Mok Ha
54-zoguwHa Bv3pacm c npugpykaBawa apmepu-
anHa xunepmoHusi ¢ 10-2zoguwHa gaBHocm, pesuc-
meHmHa Ha ¢oHa Ha npoBerkgaHama mepanus: mak-
CumanHa gHeBHa gos3a Ha upbecapmaH, KAOHUQUH
u 6ema-baokep. PeaAusupan ucCxemuueH MO3bYeH
uHcyam B baceliHa Ha AgBama cpegHOMO3bUHa ap-
mepusi npe3 aHyapu 2019 2., ¢ oepaHuueHa kopoBa
ampodus. MauueHmbm e ¢ npugpy>kaBawa borecm
Ha lMapkuHcoH, BbB Bpb3ka ¢ kosmo npoBexkga cne-
UUPUYHO AeueHue.

MauueHmvbm ce onaakBa om epovgHa boaka, npo-
BokupaHa om ¢usuuecko ycuaue u B ycroBusma Ha
AOW KOHMPOA Ha apmepuaAHOmMO HaAsa2aHe, koemo e
noBog 3a xocnumaausauusma.

Kamo HoBopogeH, nauueHmbm e 6uA ¢ Hucko
meAecHO meano, koemo e Hanokuno omanaekgaHe B
kyBbo3. Om ¢usukanHus npeareg ycmaHoBuxme reko
yBpegeHo obwo CbCmOsHUE C HOPMAaAHO MEAOCAO-
»keHue. MauueHmvm be bpaguncuxuueH, 6e3 omnag-
Ha HeBponozuuHa cumnmomamuka. AyckyaAmamopHo
ce ycmaHoBu BesukynapHo guwaHe, 6e3 xpunoBe,
pumMuyYHa cbpgeyHa geuHocm, ¢ sicHU moHoBe u ak-

A. Ilvanova et al.
The aorta and its normal... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

INTRODUCTION

The examination of the thoracic aorta is an inte-
gral part of the overall assessment of the cardiovas-
cular system. The abnormalities of the aorta are com-
plex, may have significant mortality and a remarkable
impact on the function of the left ventricle, the circu-
latory system and organ perfusion [13]. Transthoracic
echocardiography (TTE) and multidetector computed
tomography (MDCT) are widely used imaging tests for
detecting congenital and acquired abnormalities of
the cardiovascular system. They can show different
morphological variants and anomalies, which knowl-
edge is of crucial importance for the clinician and the
radiologist to avoid misdiagnosis. Ductus diverticulum,
aortic spindle, and pseudocoarctation of the aorta are
one of the most common variants.

CLINICAL CASE

We present a clinical case of a 54-year-old male
presented for chest pain provoked by exertion. The
past medical history was significant for drug-resistant
arterial hypertension for 10 years on the background
of a maximum daily dose of irbesartan, clonidine, and
beta-blocker. He had a concomitant ischemic stroke
in January 2019 and focal cortical atrophy. The pa-
tient also had Parkinson’s disease treated with spe-
cific drugs.

The reason for hospital admission was chest pain
provoked by exertion and poor control of arterial hy-
pertension.

The patient was born prematurely and was placed
in an incubator.

Clinical examinations revealed a fair medical
state with normal body type. The patient demon-
strated bradypsychia without other neurological
symptoms. Chest auscultation revealed vesicular
breathing, with no crackles, regular heart rhythm
with normal heart sounds, and accentuated A2, with
no murmur. His vital signs were heart rate 100 bpm,
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ueHmupaH A2, kamo He ce gonoBuxa namoAO2UYHU
wymoBe. CopgeuHama vecmoma 6e 100 yg./min, a
apmepuanHOmo HansieaHe — 140/90 mmHg Ha gBeme
pbue. KpalHuuume 6sxa 6e3 omouu, CbC 3anaseHu
nyAcauuu Ha nepudpepHume apmepuu.

Mopagu exokapguoepadpcku ycmaHoBeHa ekma-
3usi Ha mopakaAHa aopma — aopmeH kopeH 46 mm,
acueHgeHmHa aopma 42 mm U CbMHEHUE 3a uHmpa-
MypaAeH XemMamom Ha aopmHama gbza, b6e B3emo
peweHue 3a npoBeXkgaHe Ha koMnlombpHO MOMO-
2padcka (KT) aopmozpadus (due. 1).

MexkgyBpemeHHo asBama kamepa ce npegcmaBu
¢ koHueHmpuuHa ymepeHa AeBokamepHa xunepmpo-
dus cbc coxpaHeHa cucmonHa ¢yHkuus. YemaHoBu
ce nekocmeneHHa aopmHa peaypaumauus, 6es gpy-
2u 3Ha4YuMu kaanHu Aesuu.

Ha HamuBHomo ckaHupaHe om npoBegeHomo
KT uscnegBaHe He ce Busyanusupaxa xunepgeHCHU
yyacmbuu 8 cmeHama Ha aopmama, cycnekmHu 3a
uHMpamypaneH Xxemamom.

MakcumanHume pa3mepu Ha aopmHusi aHyAyC
ca 21/31 mm, a cuHycume Ha BancanBa ca ekma-
muyHu ¢ pasmepu 41,3/43,3/52,5 mm. Busyaausupa
ce gobpe odpopMeHO CUHOMYBYAApPHO CbYAEHEHUE C
pasmepu 38,7 mm. TybyanapHama uyacm Ha acueH-
geHmHa mopakanHa aopma cbwo bewe ekmamuuHa
¢ makcumanHu pasmepu 40,5/40,5 mm. OcmaHanu-
me yacmu Ha mopakaAHama u abgomuHaAHama aop-
ma bsxa xoMo2eHHO koHmpacmupaHu, be3 gaHHuU 3a
uHmumaneH daen u gepekmu B8 koHmpacmupaHemo.

YcmaHoBu ce aHzyAauus MeXkgy aopmHama gbeaa
U npokcumManHama uyacm Ha gecueHgeHmHa mopa-
kanHa aopma, koemo Ha yacm om pekoHcmpykuuu-
me ce npegcmaBs kamo cmecHeH yuacmuvk. Pasve-
pume Ha koHmpacmupaHus AymeH 8 mo3u yuacmovk
ca 22 mm (due. 2).

Ha akcuanHume ckaHupaHus u three-dimensional
(3D) pekoHcmpykuuume ce Busyaausupa AokaAHO
usgyBaHe Ha kbco npomeXkeHue om goAHama cme-
Ha Ha aopmHUs UCMMYC, U3NbAHEHO C koHmpacmHa
Mamepus (duz. 3).

CkaHupa ce u ocmambyHa pubposHa mokaH om
apmepuaAHus npomok — m.Hap. AuzameHmym apme-
puo3ym. Hama gaHHU 3a nepcucmupauw, apmepuaneH
npomok (due. 4).
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arterial pressure — 140/90 mmHg. The limbs had no
signs of edema. The pulsations of the peripheral ar-
teries were normal.

Echocardiography revealed ectasia of the as-
cending aorta with a diameter of the aortic root 46
mm and ascending aorta 42 mm as well as suspi-
cion for intramural hematoma. Therefore, computed
tomography (CT) angiography was performed.

The left ventricle was with moderate concentric
hypertrophy with normal systolic function. There was
mild aortic regurgitation without any other significant
valve lesions.

The native CT scanning did not reveal hyperdense
areas in the aortic wall. Therefore, an intramural he-
matoma was excluded.

The maximum diameters of the aortic annulus
were 21/31 mm, while the sinuses of Valsalva were
ectatic with sizes 41,3/43,5/52,5 mm. There is a
well-delineated sinotubular junction with a diame-
ter of 38,7 mm. The tubular part of the ascending
thoracic aorta was also ectatic, with maximum di-
ameters 40,5/40,5 mm. The remaining parts of the
thoracic aorta and the abdominal aorta were ho-
mogenously opacified with no intimal flap or filling
defects.

The scanning showed angulation between the
aortic arch and the proximal part of the descending
thoracic aorta, which looked like a stenotic area
on some of the reconstructions. The sizes of the
contrast-enhanced lumen in that part are 22 mm
(Fig. 2).

The axial slices and three-dimensional (3D) re-
constructions revealed a focal short bulging from the
inferior wall of the aortic wall. The latter was con-
trast-filled (Fig. 3).

There was a remnant fibrous tissue from the
ductus arteriosus — the so-called ligamentum arte-
riosum. There was no data for patent ductus arteri-
osus (Fig. 4).
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Quz. 1. CynpacmepHanHa no3uuus Ha HUBo aopmHa
gbea, cycnekuus om mpaHcmopakaaHama exokapguozpa-
¢dus (TTE) 3a uHmpamypaneH xemamom

Fig. 1. Suprasternal view on the level of the aortic arch,
suspicion for intramural hematoma from transthoracic
echocardiography
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Qua. 2. AkcuanHa u caeumanHa MOKT pekoHcmpykuus, geMoHCmpupauiu AekocmeneHHa aHayAauus MeXkgy aopmHama gbaa U gec-
ueHgeHmHama mopakanHa aopma

Fig. 2. Axial and sagittal MDCT reconstructions demonstrating slight angulation between the aortic arch and the descending thoracic aorta

®uz. 3. 3D Volume rendering pekoHcmpykuus, Ha kosmo ce Bu-  @ua. 4. Coc cmpeaka e nokazaH apmepuaAHUsm Au2ameHm,
3yaausupa omuemauBo gykmyc guBepmukyaym kamo ¢dokanHo — koumo npegcmaBasBa ¢pubposHa mvkaH — ocmambk om apme-
usgyBaHe c a2nagbk koHmyp, ckalouBaw, mbn b2bA ¢ aopmHama  puaAHusi npomok

cmeHa (03HaueH cbC cmpeAka)

Fig. 4. Arterial ligament (arrow) which represents fibrous tissue
Fig. 3. 3D Volume rendering reconstruction — ductus diverticulum  — a remnant from the ductus arteriosus
is presented as focal bulging with smooth contours, which form
obtuse angles with the aortic walls
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Cneg ucmmyca ce ycmaHoBsB8a yuacmvk ¢ Bpe-
meHoBugHO pa3wupeHue Ha npokcumaAHama gec-
ueHgeHmHa aopma (aopmHo BpemeHo) ¢ makcuman-
Hu akcuaaHu pasmepu 30/31 mm. Juamempume Ha
aopmama npokCuUMaAHO U gucmaAHO Om aopmHOmMo
BpemeHo ca coomBemHo 23 u 22 mm (due. 5).

He ce ycmaHoBuxa gpyau 3HauuMu NamoAO2UYHU
npomeHu B epovgHus kow u kopemHama kyxuHa.

Mpu nauueHma 6e npoBegeHa cenekmuBHa ko-
poHapHa aHzuozpacdus, kosmo uskalouu obcmpyk-
muBHa kopoHapHa 6oarecm. MpoBegeHa 6e u aopmo-
epadus — 6e3 gaHHU 3a 2pagueHm B obracmma Ha
cmecHeHUemo.

OBCb)XOAHE

MNpegBug pasmepume Ha aopmHus Kkope,
exogpadckume gaHHU bsxa cycnekmHu 3a aHynoa-
opmHama ekmasus, kosmo npegcmaBaaBa gunama-
uus Ha aopmHusi aHyAyC u cuHycume Ha BancanBa
CbC 3aAuuaBaHe Ha CUHOMYBYAAPHOMO CbUAEHEHUE,
B8 pesyamam Ha koemo acueHgeHmMHama aopma
npugobuBa ¢opmama Ha kpywa gokamo aopmHama
gb2a e C HopMaAHU pasmepu.

Mopagu gobpe odopmMeHomo cuHomybyAapHO
CbUAEHEHUE NpuU hauueHma ce npue, ye He ce kacae
3a munuyHa aHynoaopmHa ekmasus, a 3a makaBa Ha
HuBomo Ha cuHycume Ha BaacanBa u mybynapHama
acueHgeHmHa mopakaAHa aopma.

After the aortic isthmus, there is a fusiform of
the proximal descending aorta (aortic spindle) with
maximum axial diameters 30/31 mm. The diameters
distal and proximal from the spindle were 23 and 22
mm, respectively (Fig. 5).

There were no other significant pathological
changes in the chest and abdomen.

Selective coronary angiography was performed,
which excluded obstructive coronary disease. The
aortography did now show data for a pressure gradi-

ent in the area of the narrowing.

DiscussioN

Given the diameters of the aortic root, the echo-
cardiographic data were suspicious for annuloaortic
ectasia. The latter is dilatation of the aortic annulus,
and the sinuses of Valsalva with effacement of the
sinotubular junction with a resultant pear-shaped form
of the ascending aorta and aortic arch is within nor-
mal limits.

Because of the well-delineated sinotubular junc-
tion, the team accepted that there is isolated ectasia

of the sinuses of Valsalva and the tubular ascending

thoracic aorta.

@Quz. 5. CazumanHa gacHa koca pekoHcmpykuus Ha mopakaaHama aopma, npu kosmo ce BusyaAusupa aopmHomo BpemeHo (o3Ha-

yeHo cbc cmpenka), koemo ce npegcmaBs kamo ¢pokanHo py3supopmeHo usgyBaHe ¢ 2nagok koHmyp HenocpegcmBeHo caeg ucmmyca

Fig. 5. Sagittal right oblique reconstruction of the thoracic aorta well demonstrates the aortic spindle (arrow), which represents focal

fusiform bulging with smooth contours just distal to the istmus
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3apagu aHzynauusima mMexkgy aopmHama gvea u
gecueHgeHmHa mopakaAHa aopma B gupepeHuuarHo
guazHOCMuYeH nNAaH ce obcbgu nceBgokoapkmauus
Ha aopmama. lNceBgokoapkmauusma e psgka aHo-
MaAus, kosmo ce xapakmepu3supa ¢ abHOPMHa EAOH-
2auus u kinking uau uskpuBsBaHe Ha aopmama Ha
mMscmomo Ha cBbp3BaHe Ha ligamentum arteriosum,
Npu AuNca Ha gpagueHm MeXkgy 20pHUMeE U goAHUMeE
ce2MeHmMu Ha aopmama.

B npegcmaBeHus kauHuueH cayuau AuncBa 3Ha-
yumMa enoHzauus U aHayaauus, Ho MoXe ga ce kacae
3a neka, HemunuuHa ¢opma Ha nceBgokoapkma-
uus uau no-BeposmHo 3a ygoakaBaHe Ha aopmama
BcaegecmBue Ha HopmaAnHu Bv3pacmoBu npoMeHu u
makuBa, cBvbp3aHu ¢ gbA2020guWHamMa XunepmoHus.

NokanHomo u3gyBaHe Ha kvco npomexeHue,
npousxoXkgawo om goAHama cmeHa Ha mopakaAHa-
ma aopma He € U3NbAHEHO O USAOMO Cu npome-
>keHue ¢ koHmpacmHa mamepus u e cBop3aHo C AuU-
2amMeHmym apmepuo3ym, nopagu koemo ce npue, ve
npegcmaBaaBa gykmyc guBepmukyaym.

BpemeHoBugHomo pas3wupeHue Ha aopmama
caeg ucmmyca ¢ 2nagku koHmypHu ouepmaHus e
aopmHo BpemeHo, koemo cbwo npegcmaBasBa Hop-
MaAeH aHamoMuueH BapuaHm.

He ce ycmaHoBu 2pagueHm B aopmama npu npo-
BegeHa aopmozpadus, kakmo u cmeHomuueH yuac-
mbk (om EXoKI cbuwo 6e3 gaHHU 3a epagueHm upe3
npoBegeH gonAep U U3YUCAEHO HOPMAAHO CbOMHO-
weHue Qp:Qs)

Cnaeg guckycus u cbnocmaBka Ha gaHHume om
kauHuuHama kapmuHa, uHBa3uBHume u HeuHBa3uB-
Hume memoguku u Halu-Beue om peayamama om KT
aopmogzpadus npuexme Bogewa guazHO3a aopmMHO
BpemeHo, gykmyc guBepmukyaym, ¢pubposupan gyk-
myc apmepuo3yc, 6e3 gaHHU 3a WbHmM, BeposmHo
3abaBeHo 3amBapsHe nopagu HUCKO MeAeCHO me2Ao,
koemo e Hanokuno omanaexkgaHe B kyBbo3.

Caeg obctkgaHemo cbc cbpgeveH ekun (heart
team) om kapguono3su ¢ kauHuueH u exokapguozpad-
cku onum, uHBa3uBeH kapguonoez, kapguoxupypz u
cheuuaAucmu no obpasHa guagHocmuka bewe u3-
bpaHa cmpamezusma Ha noBegeHue, BkalouBawa
onmumanHa MegukaMeHmMo3Ha mepanusi CbC Cmpo2
koHmMpoA Ha apmepuaAHOMO HaAsizaHe U KOHMPOAHO
exokapguopzadcko npocaegsBaHe, nopagu HaAuvHa-
ma HauyaAHa guAamauusi Ha acueHgeHmHama aopma.

A. Ilvanova et al.
The aorta and its normal... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

The team included pseudocoarctation in the
differential diagnosis because of the angulation
between the aortic arch and the descending tho-
racic aorta. The latter is a rare congenital anomaly,
which is characterized by abnormal elongation and
kinking or tortuosity of the aorta in the place of at-
tachment of the ductus arteriosus. In pseudocoarc-
tation, there is no pressure gradient between the
superior and inferior segments of the aorta.

In the presented case, there is no significant
elongation and angulation, but it may be a mild,
unusual type of pseudocoarctation or more likely
angulation due to the normal aging and the long-
term hypertonic changes.

The short focal bulging originating from the in-
ferior wall of the thoracic aorta was partially filled
with contrast medium and bound to the arterial lig-
ament — these findings are consistent with ductus
diverticulum.

The fusiform bulging of the aorta distal to the
isthmus with smooth contours is called aortic spin-
dle which is also a normal anatomic variant.

The aortography and Doppler echocardiogra-
phy did not reveal pressure gradient in the aorta
and narrowed section (normal ratio Qp:Qs).

After discussion and comparison of the data
from the clinical presentation, invasive and non-in-
vasive imaging tests, and especially the CT-aortog-
raphy, we accepted the main diagnosis aortic spin-
dle, ductus diverticulum, fibrous ductus arteriosus
without data for a shunt. The ductus diverticulum is
probably due to low birth weight and the stay in an
incubator.

After a discussion with the heart team from
cardiologists with clinical and echocardiographic
experience, invasive cardiologist, cardiovascular
surgeon, and radiologist, we chose a strategy for
treatment including precise drug treatment with op-
timal blood pressure control and echocardiographic
surveillance because of the existing initial dilata-
tion of the ascending aorta.
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AHamomus Ha aopmama: TopakanHama aopma
ce pasgens Ha 4 ceameHma — aopmeH kopeH, ac-
UeHgeHMHa aopma, aopmHa gbz2a U gecueHgeHmHa
aopma. MopBusim ceameHmM Ha aopmama e aopmHus
kopeH, koumo 3anouBa om HuBomo Ha aopmHama
kaana u BkalouBa aHyayca, cuHycume Ha BaacanBa
U CcuHOmybyAapHOMO CbuAeHeHue. Buvaxogswama
aopma ce npocmupa om CUHOmMybByAapHOmMO Cbu-
AEHeHUe go ycmuemo Ha bpaxuouedanHus cmBoA.
AopmHama gbza 3anouBa om ycmuemo Ha mpyHKyc
bpaxuouedpanukyc u gocmuza go MACMOMO Ha Npu-
kpensine Ha gykmyc apmepuo3yc [8].

IecueHgeHmHama aopma 3anouBa om HuBomo
Ha gykmyc apmepuo3yc u gocmuza go aopmHus om-
Bop Ha guadpaamama [8] (Puz. 6).

Em6puonozuda. Pa3Bumuemo Ha aopmama e
cnokeH npouec, koumo 3anouBa om mpema 2ec-
mauuoHHa cegmuua, nopagu koemo cowecmByBam
MHokecmBo BpogeHu BapuaHmu u aHomaauu. Bcs-
ka npumumuBHa aopma ce cbcmou om BeHmpaneH
U gops3aneH ceameHm. BeHmpaaHume aopmu ce
cAauBam u dopmupam aopmeH cak, a gop3aAHume
aopmu ce cAauBam u obpasyBam gecueHgeHmHama
aopma. LLlecm gBouku ¢apuHzeanHu apku ce obpa-
3yBam mekgy BeHmpaAHUMeE U gop3aAHUMeE aopmu.
Te3u apku ce nosiBaBam u uszue3Bam egHa caeg gpy-
2a, maka ue He Bcuuku om msax covwecmByBam no
€gHo u cbwo Bpeme. MNMpumumuBHama wecma apka

Anatomy of the aorta: The aorta can be divided
into a thoracic and abdominal part and has complex
embryologic development. The thoracic aorta con-
sists of four sections. The first segment is the aortic
root, which starts from the level of the aortic valve
and includes the annulus, sinuses of Valsalva, and
sinotubular junction. The ascending aorta extends
from the sinotubular junction to the origin of the bra-
chiocephalic trunk. The aortic arch starts from the
brachiocephalic ostium to the place of attachment of
ductus arteriosus [8].

The descending aorta extends from the level of
ductus arteriosus or distal to the left subclavian ar-
tery. The boundary between the thoracic and abdom-
inal segment of the aorta is the aortic hiatus in the
diaphragm [8] (Fig. 6).

Embryology. The aortic development is a com-
plex process, which begins in the third pregnancy
week. Therefore, there are a lot of congenital variants
and anomalies. Each primitive aorta has a ventral and
dorsal segment. The ventral aortae fuse and form
aortic sac, whereas the dorsal aorta fuse and create
the descending aorta. Six pairs of pharyngeal arches
are created between the ventral and dorsal aortae.
These arches develop and disappear one after an-
other, so not all of them exist at the same time. The

10 cm

@uz. 6. 3D pekoHcmpykuus Ha mopakaAHama aopma, uzobpassBawa HopMaAHama aHamomust

Fig. 6. 3D reconstruction of the normal anatomy of the thoracic aorta
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gonpuHacs 3a gykmyc apmepuo3yc u ueHmpaAHume
6enogpobHu apmepuu [5].

Mpu HOBopogeHume aopmama uma CmeCHeH
yyacmovk mexkgy asBama nogkalouuuHa apmepus u
gykmyc apmepuodyc — m.Hap. ucmmyc. lNopagu cnu-
paHe Ha kpvBomoka npe3 gykmyc 6omaau u noBuwa-
BaHe Ha kpvBomoka npes ucmmyca, cobuwusm usves-
Ba, Ho Bbnpeku moBa mo3u yuacmbvk npogbakaBa ga
ce Hapuya ucmmyc [3].

HoPMAAHM AHATOMWYHW BAPMAHTU
HA OECLEHAEHTHA TOPAKAAHA AOPTA

MopdonozuuHu BapuaHmu Ha aopmHus UCMMYC

AopmHusam ucmmyc moXke ga uma mpu MopdoAo-
2UYHU BapuaHma: mun | — BgAbbHam koHmyp ¢ napa-
AEAHU CMeHU U egHakbB guamembp; mun Il — gudys-
HO, Aeko uspaszeHo usnvkBaHe Ha aopmHus ucmmyc, u
mun Il — dokanHo usgyBaHe uzBecmHo kamo gykmyc
guBepmukyaym [7] (due. 7).

Aykmyc guBepmukyaym — omkpuBa ce npu 9%
om KT aopmozpaduume npu Bvo3pacmHu u no-4ecmo
npu geua. MNpegcmaBasBa ocmamovk om 3amBopeHus
UAU YacmuyHo 3amBopeH apmepuaAeH npomok [8,
12, 13]. Cnopeg gpyaa meopusi gykmyc guBepmuky-
AYM € ocmambk om gecHusl 3ageH aopmeH KopeH [2].
Cowusim npegcmaBasBa nokanHo usgyBaHe no npeg-
HO-goAHama noBbpxHOCM Ha aopmHama gbvaa, kbge-

A. Ilvanova et al.
The aorta and its normal... CARDIOLOGY&
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primitive sixth arch gives rise to ductus arteriosus and
the central pulmonary arteries [5].

In neonates, there is a narrowed segment be-
tween the left subclavian artery and ductus arterio-
sus — the so-called isthmus. Because of the stop of
blood flow through ductus Botalli and the increase of
blood flow through the isthmus, the latter disappears,
but the name of the segment remains.

NORMAL ANATOMIC VARIANTS
OF THE DESCENDING THORACIC AORTA

Morphologic variants of the aortic isthmus

The aortic isthmus has three morphologic vari-
ants: type | — with convex contour, parallel walls, and
uniform diameter; type Il — diffuse slight bulging of the
aortic isthmus and type Il — focal bulging known as
ductus diverticulum [7] (Fig. 7).

Ductus diverticulum - it has a prevalence of 9%
in adults on CT angiography, and it is more common
in children. The ductus diverticulum represents a rem-
nant from the completely or partially closed arterial
ductus [8, 12, 13]. Another theory says that the ductus
diverticulum may be a remnant from the right posteri-
or aortic root [2]. It represents a focal outpouching of
the anterior inferior surface of the aortic arch — the

@uaz. 7. CxemamuuHo npegcmaBsHe Ha mpume MOPGOAO2UUHU MuNa Ha a0PMHUA UCMMYC

Fig. 7. Scheme of the three morphological variants of the aortic isthmus
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mo BbB BbmpeympobHomo pa3Bumue ce npukpens
gykmyc bomanu [8] (due. 3).

Oykmyc guBepmukyaym mps6Ba ga ce paszpa-
Huyu om aopmHume yBpegu, koumo Hau-yecmo ce
npegcmaBsam kamo uHmumaneH ¢nen, HenpaBuaeH
koHmyp Ha aopmHama cmeHa, ¢opmupaHe Ha nceB-
goaHeBpuama, ekcmpaBasauus Ha koHmpacm u xema-
mom okono aopmama [9]. 3a pa3auka om nceBgoaHe-
Bpuamume B mo3u pezuoH, gykmyc guBepmukynym
uma 2aagku u cumempuyHu BoHWHU ouepmanus. Oc-
BeH moBa gykmyc guBepmukyaym ckalouBa mbn vabA
€ aopmHama cmeHa [8].

Oykmyc guBepmukyaym mps6Ba ga ce paszpa-
HUYU U om nepcucmupauwus gykmyc apmepuosyc.
ApmepuanHusm npomok e cbgoBa cmpykmypa, npe3s
kosmo no Bpeme Ha ¢emanHomo pa3Bumue kpbBma
npemuHaBa om nyaMoHanHama apmepus koM aopma-
ma. HopmaaHo, npomokom ce 3amBaps ¢pyHkuuoHa-
HO 24-48 uyaca cnAeg pakgaHemo u aHamomuuHo 4
cegMuuu no-kbcHo. Kozamo cowusm He ce 3amBopu
ce 20Bopu 3a nepcucmupaw, gykmyc apmepuosyc.
OcmambuHama ¢ubpoaHa cmpykmypa 6e3 AymeH ce
Hapuua AuzameHmym apmepuo3ym [11] (due. 4).

Mepcucmupauwusm gykmyc apmepuo3yc npeg-
cmaBaaBa 10-12% om BpogeHume cbpgeuHu Mmaadop-
mMauuu (BCM). NMamodusuonozuyHume mexaHusMu u
kauHuuHama kapmuHa npu nepcucmupaw, gykmyc
Bomaau ce onpegens om pa3mepa Ha gykmyca u pas-
Aukama mexkgy cucmemMHOmo u 6enogpobHOMO HaAs-
2aHe. B 3aBucumocm om moBa ce gemepmuHupa B
pasauyHa cmeneH AsBo-geceH woHm. MOKT moxe
ga Busyanusupa nonokeHuemo, pasmepa, popmama
u Haauyuemo Ha kaauudukamu. Mpu KT uscaegBa-
Hemo MoXKe ga ce NoAyyu uHdopmauus 3a Npoxogu-
Mocmma Ha gykmyca — m.Hap. negative jet — npe-
MuHaBaHe Ha HekoHmpacmupaHa kpbB om aopmama
kbm nyamoHaaHama apmepus npe3 npomoka npu us-
caegBaHus, npu koumo ce koHmpacmupa Hau-gobpe
NyAMOHaAHama apmepus U m.Hap. positive jet — npe-
MuHaBaHe Ha koHmpacmupaHa kpbB om aopmama
kbm nyamoHanHama apmepus npu udcaegBaHus, npu
koumo ce koHmpacmupa Hal-gobpe aopmama [4].

KT uscnegBanemo no3BonsBa ocBeH onpegens-
He Ha pas3mepu, HO U OnpegeAsiHe Ha aHomaAusma
kamo eguH om nemme muna no kaacudpukauusma Ha
Krichenko [11] (¢ua. 8).

Yecmo npu HamuBHume KT uscaegBaHusi Henpoxogu-
Musim apmepuaneH npomok ce npegcmaBs kaauupana [12].
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place where the ductus Botalli attaches during fetal
development [8] (Fig. 3).

Ductus diverticulum should be differentiated from
aortic traumatic injuries like an intimal flap, an uneven
contour of the aortic wall, pseudoaneurysm formation,
extravasation of contrast medium, and hematoma
around the aorta [9]. As opposed to the pseudoaneu-
rysm, the ductus diverticulum has smooth and sym-
metric outer boundaries. Besides, the ductus divertic-
ulum forms an obtuse angle with the aortic walls [8].

The ductus diverticulum must be differentiat-
ed from the patent ductus arteriosum as well. The
arterial ductus is a vascular structure that provides
the blood flow from the pulmonary artery to the aor-
ta during fetal development. Normally, ductus Botalli
closes functionally 24-48 hours after the child-deliv-
ery and anatomically 4 weeks later. When the ductus
does not close, it is called patent ductus arteriosus.
The remnant fibrous structure without lumen is called
ligamentum arteriosum [11] (Fig. 4).

The patent ductus arteriosus is 10-12% from the
congenital heart malformations. Pathophysiological
mechanisms and the clinical presentation depends
on the size of the ductus and the difference between
systemic and pulmonary pressure. Therefore, the ex-
tent of the left-to-right shunt is different. MDCT can
show the position, size, shape, and the presence of
calcifications. CT examination can reveal the paten-
cy of the ductus — the so-called negative jet is the
passing of unopacified blood from the aorta to the
pulmonary artery through the ductus in the phase with
optimum contrast-enhancement in the pulmonary ar-
teries. The positive jet is the crossing of contrast-en-
hanced blood from the aorta to the pulmonary artery
in examinations with optimal contrast enhancement in
the aorta [4].

CT examination can show not only the sizes but
also the type of anomaly, according to the Krichenko
classification [11] (Fig. 8).

Often the non-patent ductus arteriosum is calci-
fied [12].
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Quea. 8. Nalocmpauus Ha nemme muna apmepuaneH npomok no kaacupukauusma Ha Krichenko. Tun A: koHuueH no ¢opma ¢ gobpe
omgepaHuyeHa aopmHa amnyAa U cmecHeH nyamoHaAeH kpad. Tun B: gykmyc mun ,npo3opeu,, Ha kbCo npomexkeHue, CbC cmecHeH

aopmeH kpau u wupok nyamoHaaeH. Tun C: TybyaapeH gykmyc. Tun D: cakyaapeH gykmyc, cmecHeH aopmeH u nyAMoHaneH kpau, cbc
wupok ueHmop. Tun E: enoHzupaH gykmyc, kolmo e meceH CbC cmeCcHeH nyAMoHaneH kpau

Fig. 8. lllustration of the five types of ductus Botalli according to Krichenko classification. Type A — conical shape, well-delineated aortic
ampulla and narrowed pulmonary end. Type B — window type ductus is short and has narrowed aortic end and wide pulmonary end.
Type C - tubular ductus. Type D: saccular ductus has wide center and narrowed pulmonary and aortic ends. Type E: elongated ductus
— narrowed diameter and pulmonary end

AopmHo BpemeHo Aortic spindle

CowecmByBa HopmaneH aHamomuueH BapuaHm The aortic spindle is an anatomical variant which
Ha gecueHgeHmHama mopakaAnHa aopma, npu koumo s characterized by circumferential bulging distally to
uma koHueHmpuyHO u3gyBaHe gucmaAHo om HuBomo
Ha ucmmyca, koemo ce Hapuua aopmHO BpemeHo
(aortic spindle) nopagu BpemeHoBugHama cu ¢opma u
a2nagku koHmypu [3] (due. 5). NMo3HaBaHemo my e Ba-
»kHO, 3a ga ce paszpaHuyu om gpyau BapuaHmu, mo-
pakaAHu aopmHu aHeBpuamu u cbgoBo yBpexkgaHe [3].

HNudepeHuuanHama guazHo3a BkalouBa cobuwlo
maka gykmyc guBepmukyaym u aHeBpusma 8 masu  Verticulum and aneurysm in the same segment [8]
obaacm [8] (due. 9). (Fig. 9).
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the level of the isthmus with spindle-shaped form and
smooth contours [3] (Fig. 5). The recognition of this
anomaly is important to be distinguished from other
variants, thoracic aortic aneurysms, and vascular in-
juries [3].

The differential diagnosis also includes ductus di-

Quz. 9. CazumanHu pekoHcmpykuuu Ha mopakaaHama aopma npu gBama nauueHmu. Ha nbpBomo uzobpakeHue cbc cmpenka e
03HayeHo aopmHomo BpemeHo ¢ MakcumaneH guamemovp 30/31 mm, npokcumMaAHO U guCMaAHO OM HEZ20 guamMembpbm Ha aopmama
e coomBemHo 23 mm u 22 mm. Ha Bmopomo u3obparkeHue e npegcmaBeHa aHeBpu3ma Ha npokcumaAHa gecueHgeHmHa aopma Cbc
cxogHa Aokaausauus, HO MakcumanHUsSM guaMembp Ha paswupeHuemo gocmuza 46 mm

Fig. 9. Sagittal reformatted images of the thoracic aorta of the different patient. The first image shows aortic spindle (arrow) with
maximal diameter 30/31 mm, the diameter of the aorta proximal and distal to the spindle are 23 and 22 mm, respectively. The second
image reveals aneurysm of the proximal descending thoracic aorta with similar location, but the maximum diameter reaches 46 mm
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3a pasauka om gykmyc guBepmukyaym, aopm-
Homo BpemeHo e uupkymdepeHmHo, dpy3udopmeHo
pa3gyBaHe nog HUBomo Ha ucmmyca — B nbpBama
yacm Ha gecueHgeHmHa mopakaaHa aopma [8, 12].

ToBa usgyBaHe o0b6ukHOBeHo ce Busyaausupa
no-scHo Ha cazumanHume u 3D pekoHcmpykuuume
kamo cnabo uspaseHo yBeAuueHue Ha guamembpa
Ha npokcumanHama gecueHgeHmHa mopakanHa aop-
ma B cpaBHeHue ¢ gucmaaHama aopmHa gvea. He
ce Busyanusupa xemamom okono aopmama. Ako ma-
ko8 ce Busyaausupa mpsbBa ga ce MucAu 3a gpysa
guazHo3a [12].

MNMceBgokoapkmauusa Ha aopmama

MNceBgokoapkmauusma Ha aopmama e psigka Bpo-
geHa aHomaaus, npu kossmo gecueHgeHmHama aopma
ce npegcmaBs enoHaupaHa u ¢ KUHKUH2 gucmaAnHo om
ycmuemo Ha AdBama nogkalouuuHa apmepusi.

Pasno3HaBaHemo Ha nceBgokoapkmauusma e
BaxkHo, 3awomo Moxke ga ce cbovpka ¢ knacuuecka-
ma koapkmauusi, aHeBpu3ama UAU MeguacmuHaAHa
HeonAa3ma. lNpu koapkmauusma Ha aopmama uma
cmecHeHue, Hal-yecmo B ceaveHma, B koumo us-
Au3a gykmyc apmepuo3yc. KAuHUYHO ce npegcmabBs
CbC CUCMOAHA XUNnepmoHus Hag Macmomo Ha koapk-
mauusima (2opHama meAecHa nonoBuHa), ycmaHoBe-
Ha upe3 uamepBaHe Ha apmepuaAHOMO HaAsizaHe Ha
apmepus bpaxuaAuc UAU ycmaHoBsiBaHe Ha cucmo-
AEH wym. PeHmzeHoA02UYHO Mo2am ga ce Buayanu-
3upam y3ypu Ha pebpama nopagu wupoka koname-
panHa mpexXa, upe3 paskAoHeHus Ha a. subclavia, aa.
intercostales, a. thoracica interna. lNpu koapkmauus-
ma Ha aopmama mpsa6B8a ga uma nukoB zpagueHm B
ceaMeHma Hag cmecHeHus yyacmovk Hag 20 mmHg
uU3MepeH upe3 kamemepusauus UAU gonAep.

3a pasnuka om koapkmauusma, npu nceBgo-
koapkmauusma HfMa 3HauUUMEAHO CmecHeHue Ha
yyacmbka U HAMa namoAoz2uyeH zpagueHm B Hanas-
2aHemo [1] (due. 10).

ObpasHu uscaegBaHus npu aHOMaAuu U 3a-
bonaBaHua Ha mopakaAnHama aopma

ObpasHume memogu 3a oueHka Ha mopakanHa-
ma aopma BkalouBam peHmzeHozpadus Ha 2pbgHa
knemka, mpaHcmopakanHa u mpaHce3odazeanHa
exozpadusi, KT aopmozpadus u MazHUMHO-pPe30-
HaHCHa mowmozpadcka (MPT) aHzuoepadus u uHBa-
3uBHa aHzuozpadus [6].
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As opposed to the ductus diverticulum, the aor-
tic spindle is concentric fusiform enlargement below
the level of the isthmus — in the first segment of the
descending thoracic aorta [8, 12].

This bulging usually is visualized on the sagittal
and 3D reconstructions like a slight increase of the
diameter of the aorta in comparison with the distal
aortic arch. There is no hematoma around the aorta.
If it is present, other diagnoses should be consid-
ered [12].

Pseudocoarctation of the aorta

Aortic pseudocoarctation is a rare congenital
anomaly, which represents elongation and kinking of
the descending thoracic aorta distal to the ostium of
the left subclavian artery.

The recognition of pseudocoarctation is im-
portant to avoid misdiagnosis with classic coarc-
tation, aneurysm, or mediastinal tumor. The
coarctation represents an aortic narrowing most
commonly in the segment where attaches ductus
arteriosus. The clinical presentation is systolic hy-
pertension above the level of coarctation (upper
body), established with the measurement of the
arterial pressure of the brachial artery or the find-
ing of systolic murmur. Chest roentgenograms can
show rib notching because of the collateral ves-
sels from the subclavian artery, intercostal arter-
ies, and internal thoracic artery. Aortic catheter-
ization or Doppler echocardiography can reveal a
pressure gradient above 20 mmHg in the segment
proximal to the coarctation.

As opposed to coarctation, there is no signifi-
cant narrowing and pathological pressure gradient in
pseudocoarctation [1] (Fig. 10).

Imaging modalities in assessment of anoma-
lies and diseases of the thoracic aorta

Imaging techniques for assessment of the thorac-
ic aorta include chest roentgenography, transthoracic
and transesophageal echocardiography, CT-aortogra-
phy, magnetic resonance angiography, and invasive
angiography [6].



Quz. 10. 3D u cazumanHo uzobparkeHue, gemoHCcmpupawu ygbakaBaHe u kuHkuHe 8 npokcumaAHama yacm Ha gecueHgeHmHama

mopakaAHa aopma — Haxogku, munuuHu 3a nceBgokoapkmauus

Fig. 10. 3D and sagittal images demonstrate elongation and kinking of the proximal part of the descending thoracic aorta — findings

typical for pseudocoarctation

Mpu penmzeHozpaduume moke ga ce Busyanu-
3upa paswupeHa csiHka Ha aopmama, HO € Memog C
Hucka cneuuduuyHocm [6].

TpaHcmopakanHama exokapguozpadus moke ga
Busyanusupa CbMHeHUsi 3a aopmHa namoao2us, kos-
mo ga uduckBa nocaegBawo ymouHsiBaHe, HO He MoXe
ga oueHuU aopmama no usAomo U npomexkeHue [6].

TpaHce3odazeanHama exokapguozpadus moxke
B8 peanHo Bpeme ga Busyanusupa aopmHusi kopeH
u aopmHama kaana [6]. KopeHbm Ha aopmama Ha
HUBo aHyAyc mpsbBa ga c usmepBa B cpegama Ha
cucmoaa om BompeweH go BbmpeweH pbb. Bcuu-
ku ocmaHanu uamepBaHusa Ha kopeHa Ha aopmama
(m.e. makcumanHus guamembp Ha CuHycume Ha
BancanBa, cuHymybyaapHus Bb3eA u npokcumanHa-
ma aopma) mpsbBa ga ce usmepsm B kpas Ha guac-
monaa, om Bogeuw, go Bogeuw, pvb [6].

Kakmo komnlombpHama momozpadus, maka u
Maz2HUMHope3oHaHCMHUmMe u3cAegBaHusi ca yecmo
usnoA3BaHu mMemogu npu guazHo3ama Ha MHoXe-
cmBo BpogeHu u npugobumu aHomaAuu u 3aboas-
BaHus Ha aopmama. Te ca MUHUMaAHO uHBa3uBHu
U npegaazam ugeanHa npocmpaHcmBeHa pasgenu-
meAHa cnocobHocm u Bv3amokHocm 3a 3D pekoH-
cmpykuuu Ha obpasume [10].

Mpomokoaom npu KT uscaegBaHe BkalouBa HamuB-
Ho ckaHupaHe Ha mopakanHama aopma 3a omkpuBa-
He Ha uHmpamypaneH xemamom. Caeg moBa ce npaBu

A. Ilvanova et al.
The aorta and its normal... CARDIOLOGY&

Volume 3, Number 2 + 2020 CARDIAC SURGERY

A chest roentgenogram can show dilates shad-
ow of the thoracic aorta, but it has a low speci-
ficity [6].

Transthoracic echocardiography can reveal sus-
picion for aortic pathology, which requires further in-
vestigations, but it cannot assess the whole thoracic
aorta [6].

Transesophageal echocardiography can visual-
ize in real-time the aortic root and valve [6]. The
aortic root at the level of annulus should be mea-
sured in mid systole from internal to the internal
border. All other measurements of the aortic root
(the maximum diameter of the sinuses of Valsalva,
sinotubular junction, and proximal aorta) should be
assessed in end-diastole from leading to the lead-
ing border [6].

CT and MRT examinations are common meth-
ods for the diagnosis of many congenital and ac-
quired aortic anomalies and diseases. They are
minimally invasive and offer ideal spatial resolution
and opportunity for 3D reconstructions of the im-
ages [10].

The CT-protocol includes native scanning of the
thoracic aorta to exclude intramural hematoma. Af-
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koHmpacmHo ckaHupaHe B apmepuanHa ¢asa, koemo
0bxBawia aopmama om HUBOmMo Ha cynpaaopmanHume
cbgoBe go obuwume pemopanHu apmepuu [6].

Mpu KT uscnegBare ce usnon3Ba enekmpokapguo-
2pagdcko (EKIN mpuzepupaHe, 3a ga ce usbezHam gBuza-
meAHuUme apmedakmu om cbpgeyHume nyacauuu, koumo
Moz2am ga HanpaBsm HeBo3mokHO kopekmHomo uamep-
BaHe Ha pa3mepume Ha acueHgeHmHama aopma u 3a-
mpygHsBam uHmepnpemauusima Ha obpa3ume npu CbM-
HeHue 3a gucekauusi uau uHmpamypaneH xemamom [10].

OcHoBHusm Hegocmamuvk Ha KT uscaegBaHemo
€ no2bAHamama paguauuoHHa go3a, koemo npu maa-
gu xopa u makuBa, koumo nogaekam Ha npocaegs-
BaHe, Moke ga ce usbezHe nocpegcmBom u3nonsBa-
Hemo Ha MPT [6].

CowecmByBa 2ondmo pasHoobpasue om cekBeH-
uuu, Nogxogswiu 3a uscregBaHemo Ha aopmama, kamo
egHo om npegumcmBama Ha MPT, ¢ koemo npeBou3xoxk-
ga KTA, e BbamokHocmma 3a onpegensiHe Ha nocokama
u ckopocmma Ha kpvBomoka. Hegocmamvuu Ha MPT
€ no-gbA2omo Bpeme 3a nonydaBaHe Ha obpasume, Ha-
AUYUEMO Ha apmedakmu om memanHu ycmpoucmBa u
HeBv3amokHocmma 3a oueHka Ha kaauueBu naaku [6].

KT u MPT uscaegBaHus no3BonsBam uamepBaHe Ha
pa3mvepume Ha aopmama no ucmuHckama koca oc, kos-
mo ce nonyvaBa om gBouHume kocu npoekuuu om egHa-
ma aopmHa cmeHa go cpewynorokHama [10] (due. 11).

WL 90 WW: 500,

ter that, contrast-enhancing scanning in the arterial
phase is done, which covers the whole aorta from
the level of the supraaortic arteries to the common
femoral arteries [6].

CT examination should use electrocardiographic
(ECG) gating to avoid motion artifacts from cardiac
pulsations, which trouble the correct measurements
of the sizes of the ascending aorta and the detection
of aortic dissection and intramural hematoma [10].

The main disadvantage of CT aortography is the
absorbed radiation dose, which can be circumvented
in young patients and those who require multiple in-
vestigations using MRT [6].

There are a lot of sequences that are suitable for
the assessment of the aorta. One of the advantages
of MR angiography is the opportunity to detect the
direction and the velocity of blood flow. The disadvan-
tages are the prolonged time for image acquisition,
artifacts from metal objects, and the inability to eval-
uate calcified plaques [6].

CT and MRI allow the measurements of the aortic
diameters on the real short axis, which is obtained by
the double oblique projections from one aortic wall to
the opposite one [10] (Fig. 11).

®uaz. 11. [1BouHa koca myamunaaHapHa pekoHcmpykuus, usnoasBawa ce 3a mouHo usmepBaHe Ha pasmepume Ha acueHgeHmHama

aopma. 3a npaBuaHama oueHka e Heobxogumo kopoHapHama u cazumasHama paBHuHa ga ce HakaoHasm napaneAHo Ha kpvBomoka B

aopmama u Ha noayueHama pekoHcmpykuus Mmoxke ga ce onpegeasm pasmepume u Mopdoro2udHUMeE npomMeHu, BkalouumenHo kaauu-

¢dukamu, mpomMbu u mAXHOMO pasnoroXkeHue

Fig. 11. Double oblique multiplanar reconstruction which is used for correct measurement of the diameters of the ascending aorta. For
accurate assessment the coronal and sagittal planes should be tilt parallel to the blood flow in the aorta and the resulting reconstruction
can show the size and morphological changes including calcifications, thrombi and their location
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Makap uHBasuBHama kamemvpHa aHzuozpadus
ga e buna 3nameH cmaHgapm npu oueHkama Ha aop-
mama, gHec ms e 3amecmeHa om KTA. B gHewHo
Bpeme uHBasuBHama aopmozpadus € Memog Ha u3s-
6op, koeamo ce naaHupa onpegeaeHa uHmMepBeHuus
uau kamo yacm om gageHa npouegypa [6].

A. Ilvanova et al.
The aorta and its normal... CARDIOLOGY&
Volume 3, Number 2 + 2020 CARDIAC SURGERY

Although the invasive catheter angiography
was the gold standard for evaluation of the aorta,
nowadays it is replaced by CTA. Currently, inva-
sive aortography is the method of choice in the
planning of some interventions or as a part of a
procedure [6].

3 AKAIOYEHUE
CONCLUSION

AopmHomo BpemeHo u gykmyc guBepmukyaym ca
HOpMaAHU aHamoMuyHU BapuaHmu, HO Mo2am ga Hano-
gobsim namonozuyeH npouec. Mo3HaBaHemo um e om
uskalouumenHo 3HauveHue npu guagHo3ama Ha mpaBma-
muuHUMe cbgoBu yBperkgaHusi, mopakaaHume aHeBpu- the diagnosis of traumatic vascular injuries, thoracic
aMu u gpyau BCM, 3a ga ce usbezHam ¢panwuBonono- ~ aneurysms, and other congenital heart diseases to
>KumenHu uau paawuBoompuuamenHu pesyamamu. avoid false-positive or false-negative results.

Aortic spindle and ductus diverticulum are normal
anatomic variants, but they mimic pathological pro-
cesses. Their recognition is of crucial importance in
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