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BAPUALA HA CUHAPOM HA REINHOLD 1 CUHAPOM HA MUPAMUAHOTO
KPbCTOBULLE NPU NALMEHT C MO3bYEH NHCYAT — KAMHUYEH CAYYAN

C. BeceauHoB', A. KoBaueBa', U. QumumpoB'?

'KauHuka no HepBHuU bonecmu, MBAA ,,Cvpue u Mo3svk” — Bypzac
2MeguuuHcku pakyamem, YHuBepcumem ,[lpog. g-p AceH 3rnamapoB” — bypeaac

Peslome. lNMpegcmaBeH e kauHuueH cayval Ha HeonucaH goceza B Aumepamypama cuHgpom, koumo
e kombuHauus mMexkgy uskalouumenHo pegkusi xemumegyAapeH cuHgpoM Ha Reinhold u cuHgpoma Ha
nupamugHomo kpbcmoBuwie. MNpoBegeHu ca: MagHUMHO-pe3oHaHCHa momozpadus Ha 2naBeH Mo3bk ¢
koHmpacm, nabopamopHu u3caegBaHus, gonaepoBa coHozpadus. To3u cayvau uma 3a UeA ga nogyep-
mae 3HaueHUEMO Ha nogpobHus HeBponozuueH npeaneg 3a ugeHmuduuupaHe Ha Ae3uu, obxBawauiu
3agHama Mo3buHa uupkyaauus, npoBexkgaHemo Ha obpasHu Memogu 3a Bepudukauus Ha guazHozama
u 6bp3omo 3anouBaHe Ha AeueHuemo. Mo3HaBaHemo Ha pasAuYHUME CUHGPOMU Npu UHCYAM € moAakoBa
Heobxogumo B8 kauHuuHama npakmuka nopagu cBosma npegusBukameaHocm ¢ o2aeg 2oAdmMama Bapua-
BbuaHOoCcm B npegcmaBaHemo Ha cuMnmomMume.

KalouoBu gymu: cuHgpom Ha nupamugHomo kpvcmoBuwe, cuHgpom Ha Reinhold, ucxemuueH mo3bueH
UHCYAM
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CLINICAL CASE (VARIATION OF REINHOLD SYNDROME AND HEMIPLEGIA
CRUCIATA IN A STROKE PATIENT

S.Veselinov', A.Kovacheva’', I.Dimitrov'?

"Multi-Profile Hospital for Active Treatment “Heart and Brain” — Burgas
2Faculty of medicine, University ,,Prof. Dr. Asen Zlatarov* — Burgas

Abstract. We present a clinical case of a syndrome previously undescribed in the literature, which is a
combination between the extremely rare Reinhold’s hemimedullary syndrome and hemiplegia cruciata.
Magnetic resonance imaging of the brain with contrast, laboratory studies, and Doppler sonography were
performed. This case is intended to emphasize the importance of a detailed neurologic examination to
identify lesions involving the posterior cerebral circulation, the conduct of imaging methods to verify the
diagnosis and rapid initiation of therapy. Knowledge of the different syndromes in stroke is so necessary in
clinical practice because of its challenging nature, considering the great variability in symptom presentation.

Key words: hemiplegia cruciata, Reinhold’s syndrome, ischemic stroke

BbBEOEHUE

CmBonoBume cuHgpomu, no3Hamu owe kamo an-
mepHupawu, Bb3HukBam B peayamam Ha Ae3uu B mo-
3byHUA cMBOA, NOPOgeHU HaU-4YeCMO OM UCXEMUYEH
uHcyAam. Bceku cmBonoB cuHgpom uma xapakmepHa
kauHuuHa kapmuHa Bv3 ocHoBa Ha 3acezHamama
30Ha, HO kaacuvecku ce npegcmaBsm om uncuaame-
paAHo 3acsizaHe Ha kpaHuaAaHume HepBu u koHmpaaa-
mepaneH cemuBeH uau gBuzameneH geduuum [1, 2].

INTRODUCTION

Brainstem syndromes, also known as alternating,
arise as a result of lesions in the brainstem, most
commonly caused by ischemic stroke. Each brain-
stem stroke syndrome has a characteristic clinical
picture according to the involved area, however, gen-
erally, there is ipsilateral cranial nerve palsy and con-
tralateral hemiplegia/hemiparesis and/or hemisenso-
ry loss [1, 2].
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XemMumegyAaapHUsm cuHgpomMm, u3BecmeH Cbwo
kamo cuHgpom Ha Reinhold, e onucaH 3a nbpBu nom
om Hemckus aekap Heinrich Reinhold npe3 1894 2. u
e uskalouumenHo psgok [3]. Bv3HukBa B pesyamam
Ha okAy3usi Ha uncuaamepanHama BepmebpanHa ap-
mepus, npokcumanHO om omgeAsHeEmMO Ha 3agHama
gonHa Mankomo3buHa apmepusi u cbomBemHomo
kAaoHUe 3a npegHama chuHaAHa apmepusi. ToBa npu-
uuHsBa egHOBpeMeHHO AamepaneH U MeguaneH me-
gyAapeH Mo3bueH uHbapkm [4, 5] (due. 1).

KAuHuuHO knacuueckusm cuHgpoMm Ha Reinhold
ce u3passBa B8 uncunamepanHa 3a2yba Ha ycema 3a
boAka U memnepamypa Ha AUUEMO, CUHgPOM Ha Xop-
Hep, nape3a Ha Hebuemo, ¢apuHkca, AapuHkca, caa-
6ocm 3a e3uka u MankoMo3buHa amakcus, CobuemaHo
¢ koHmpanamepanHa xemunapesa u xemuxunecmesus.
Kamo Bceku gpye cmBoAoB cuHgpoMm Mozam ga ce Ha-
balogaBam pasauuHU cbuemaHus Ha onucaHume Cumn-
moMu nopagu uHguBugyanHume aHamomuuHu Bapua-
uuu BvB Bepmebpo-basunapHomo kpvBoobpaweHue.
Mpe3 2005 2. e onucaH kauHuueH cAyyau Ha gokasaH
€ 0bpasHu u pyHKuUOHaAHU U3CAegBaHUs CUHGPOM Ha
Reinhold ¢ uncunamepanHa xemunapesa u xunecmeaus
B pesyamam Ha gucekauusi Ha uncunamepanHama Bep-
mebpanHa apmepus [6]. AumepamypHa cnpaBka nokas-
Ba, ue ca onucaHu camo gBa kauHuuHU cayyas ¢ agek-
BamHo aHamoMu4HO U 06pa3Ho nomBopkgeHue [7].

CuHgpomMbm Ha nupamugHomo kpbcmoBuwe e
gobpe usBecmeH B Hawama, HO npomuBopeuyuB 3a
aHanoes3uyHama Aumepamypa. Aes3uu B egHoumeH-
Hama aHamomuuyHa 30Ha (no-yecmo mpaBmMamuuHu,
MemaboAUMHU HapyweHUs UAU YCAOXKHEHUS Npu one-
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Hemimedullary syndrome, also known as Rein-
hold syndrome, was first described by the German
physician Heinrich Reinhold in 1894 and is extremely
rare [3]. It occurs as a result of the occlusion of the
ipsilateral vertebral artery proximal to the posterior in-
ferior cerebellar artery and its anterior spinal artery
branches. This situation causes lateral medullary in-
farct and medial medullary infarct simultaneously [4,
5] (Figure 1).

Que. 1. 3o0Ha, 3acezHama Npu XxeMumMegyAapHUsi CUHGPOM (3aul-
puxoBaHa) (no Kumar E., Chavalla K., IAIM, 2021; 8(3): 34-44)

Fig. 1. Area affected in hemimedullary syndrome (shaded)
(Kumar E., Chavalla K., IAIM, 2021; 8(3): 34-44)

Clinically, classic Reinhold’s syndrome is manifest-
ed by ipsilateral loss of facial pain and temperature
sensation, Horner’s syndrome, palatal, pharyngeal,
and laryngeal paresis, tongue weakness, and cere-
bellar ataxia, combined with contralateral hemiparesis
and hemihypesthesia. Like any other brainstem syn-
drome, different combinations of the described symp-
toms can be seen due to individual anatomical vari-
ations in the vertebrobasilar circulation. In the year
2005, a clinical case of Reinhold syndrome, backed
up with imaging and functional studies with ipsilateral
hemiparesis and hypoesthesia, as a result of dissec-
tion of the ipsilateral vertebral artery was described
[6]. A literature review shows that only two clinical
cases with adequate anatomical and imaging confir-

mation have been described [7].

Hemiplegia cruciata is well known in our, but
controversial to the English literature. Lesions in the
eponymous anatomical zone (more often traumat-
ic, metabolic disorders or complications of surgical
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pamuBHU uHmepBeHuuu, omkoAkomo UHCYAMU) npeg-
cmaBasBam mHo20 psagko cpewaHa namoaoaus, kosmo
ce ugpassBa B kpbcmocaHa xemunaezgus (hemiplegia
cruciata) — Ha uncuanamepanHama pvka u Ha koHmpa-
AamepanHus kpak [8] (due. 2).

CowecmByBam Hag 45 pasAuvyHU emuoAO2UYHU
puckoBu ¢akmopa 3a pazBumuemo Ha ocmbp ucxe-
MuuyeH uHcyam. EHgozeHHuUme ca: amepockaepomuu-
HU NPOMEHU Ha aopmama, ekcmpa- u uHmpakpaHu-
anHUMe MO3byHU CbgoBe, apmepuanHa XunepmoHus,
gucAunugemMuu, 3axapeH guabem, BpogeHu cbgoBu
aHOMaAUU, XeMamoAo2UYHU 3aboasBaHus, Backyaumu,
2eHemuyHuU gedpekmu BbB dpakmopume Ha kpovBocb-
cupBaHemo u gp. EksozeHHume pakmopu BkalouBam:
mlomloHonyweHe, ankoxoauzbm, mpaBmu, Meguka-
MeHmu u HapkomuuHu BewecmBa [9]. Hau-uecmama
npuvuHa 3a cmBoAoBume uHcyamu B uacmHocm ca
amepockaeposa, mpomboemMboAU3bM, AUNOXUAAUHO3A,
mymopu, apmepuanHa gucekauus uau mpaBma. B npo-
gbA2oBamus Mo3bk 73% om uHcyamume ca B pesya-
mam Ha cmeHo3a Ha BepmebpanHama apmepus, 26%
— Ha apmepuaAHa gucekauus, kamo ocmaHaAume ca
pesyamam om gpyau npuduHu kamo kapguoemboau-
3bm [10]. Bposm Ha uHcyamume B pesyamam Ha kap-
guoemboAusbM HapacmBa npokcumanHo, cbomBemHo
8% B noHca u om 20 go 46% B cpegHusi Mo3vk [11].

| I Cruciate Paralysis
(1) [Bibrachial Diplegia]

interventions rather than strokes) represent a very
rare pathology that manifests in cruciate hemiple-
gia — of the ipsilateral arm and of the contralateral
leg [8] (Figure 2).

There are over 45 various etiological risk factors
for the development of acute ischemic stroke. The
endogenous ones are: atherosclerotic changes of the
aorta, extra- and intracranial cerebral vessels, arterial
hypertension, dyslipidemias, diabetes mellitus, con-
genital vascular anomalies, hematological diseases,
vasculitis, genetic defects in coagulation factors, etc.
Exogenous factors include: smoking, alcoholism, trau-
ma, medications and narcotics [9]. The most com-
mon cause of strokes in particular are atherosclero-
sis, thromboembolism, lipohyalinosis, tumors, arterial
dissection or trauma. In the medulla oblongata 73%
of strokes result from vertebral artery stenosis, 26%
from arterial dissection, with the remainder resulting
from other causes such as cardioembolism [10]. The
number of strokes resulting from cardioembolism in-
creases proximally, 8% in the pons and 20 to 46% in
the midbrain [11].

Qua. 2. lMNpegcmaBeHu ca
yemupu pPasAUYHU  CUHQ-
poma Ha MO3byHUs CcmBOA
U  2pbbHauHuUs  MO3bK,
Bov3HukBawu B uepBuko-
MegyAapHus ceameHm, u
mexHUme pas3AuYHU aHamo-

of Physicians of Edinburgh.

{) ‘&===== Foramen magnum level MU4YHU Aokaausauuu. [op-
e
M Hama Ae3us, 3awpuxoBaHa
\ o === (1 spinal cord ){ ( P
- level ik 8 >kbAmo, € CbBpemeHHo-
1 AW I‘\';,‘s /., A\ mo obscHeHue Ha kpbe-
| (W Upper Cervical cord Paraplegia b / \\"\ mocaHa Xxemunaezus (no
!/ \ I‘A
) H [ “ 0 % Maramattom B., Joseph S.,
‘ | W
i/ K‘\I JJ'  § e \ H Journal of the Royal College
/o f]
J

AN Central cord
f l‘ } 'l syndrome

'\*S\(\‘

Lower cervical spinal cord level

2018;48(4):328-331)

Fig. 2. Four different brain-
stem and spinal cord syn-
dromes arising in the cervi-
co-medullary segment and

their different anatomical localisations are presented. The lesion above, shaded in yellow, is the modern explanation of crossed hemiple-
gia (Maramattom B., Joseph S., Journal of the Royal College of Physicians of Edinburgh. 2018;48(4):328-331)
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OnNNCAHUE HA KAVUHWYEH CAYYAN

Kacae ce 3a 75-2oguwHa nauueHmka, xochuma-
Au3upaHa B HeBponozuuHa kauHuka nopagu onaak-
BaHus om ocmpo HacmbnuA cuaeH cBemoBbpmedX,
2naBoboaue, ebAmameAnHU U 2080pHU HapyuweHus, 8
CbuemaHue cbC cAabocm Ha gecHus 20peH U AeBus
goneH kpalHuk. OnaakBaHusma ca ce nosBuAu Ha
¢$oHa Ha xunepmoHuuHa kpusa ¢ HeycmaHoBeH mo-
yeH yac om 3anouyBaHemo um. lNMauueHmkama uma
cAegHume npugpy’kaBawu 3aboasBaHus: apmepuan-
Ha XunepmoHus U npembpnsHa mupeougekmomus
npegu 5 2oguHu (Ha cybcmumyupawa mepanus C
L-mupokcuH). AuncBam gaHHU 3a npekapaH MO3bu-
HOCbgoB uHuugeHm B MmuHaAomo.

Mpu xocnumaausauusma 6oAHama e B8 mexkko
06w CbCcmosHUE, OpueHMupaHa 3a cobcmBeHa AuY-
Hocm, ge3opueHmupaHa 3a Bpeme u msacmo, Bepmu-
kaneH HUCMazbMm Npu No2aeg Hanpeg U HagsacHo, un-
cuAamepaneH CUHgpPOM Ha XOpHep, gecHoCcmpaHHa
ueHmpaAHa napesa Ha n. hypoglossus, ueHmpanHa
napesa Ha gecHus 20peH u AeBus goneH kpauHuk —
neka cmeneH, guckoopguHauuOHEH CUHQPOM, UNCu-
AamepanHa 3az2yba Ha ycema 3a 6oaka u memnepa-
mypa Ha AUUEMO U koHmpasamepaAHo 3a msaAoOmo.

C o2neg Ha aHamHe3ama u kAuHuYHama Haxog-
ka e sanouHama mepanus ¢ HeBponpomekmop, ge-
Xugpamupauw,o AeuyeHue, 2acmponpomekmop npeg-
Bug aHmuazpezaHmHa mepanusi, nocaegBaHa om
aHmukoaz2ynaHmHmo AeuveHue € HuckomonekyneH
XenapuH, npuAokeH cybkymaHHo — 48 uaca om Haua-
AOMO Ha Xxochumaausauusma.

MNMpoBegeHume AabopamopHu u3caegBaHus ge-
MOHCcmpupam: AeBkouumosa ¢ 2paHyAouumo3sa. Om
HanpaBeHama komnlombpHa momozpadus Ha 2rnaBeH
MO3bk U gonaepoBa coHozpadus He ce ycmaHoBs-
Bam gaHHU 3a namoaozus. PeHmzeHoBama cHumka
Ha 6eaus gpob nokasBa XxuAayceH UHMepcMuUUUAAEH
egem. Mopagu Bugumu kauHuYHU Beae3u 3a ocmbp
MO3bYyHOCbgoB uHuugeHm e u3BvpweHa MazHUMHoO-
pe3oHaHcHa momozpadus — ¢ gaHHU 3a cmBoroB
UCXEMUYEH MO3bYEH UHCYAM, obxBawauw, npogbAa2o-
Bamusi mo3bk u Mocma (dua. 3).

B xoga Ha BOAHUYHUS npecmol e omuemeHo
gonbAHUMEAHO BaowaBaHe Ha 2bAmameAHume Ha-
pyweHus, koemo Hana2a nocmaBsHemo Ha Ha3ozac-
mpaAHa coHga. 3a cmemka Ha moBa ce nogobpsBam
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DESCRIPTION OF CLINICAL CASE

75-year-old female patient hospitalized in the
Neurology Clinic for complaints of acute onset of
severe vertigo, headache, swallowing and speech
disorders, combined with weakness of the right
upper and left lower extremity. The complaints
occurred amidst a hypertensive crisis with an un-
known time of onset. The patient has the following
comorbidities — arterial hypertension and a history
of thyroidectomy 5 years ago (on I-thyroxine re-
placement therapy). There is no evidence of a past
cerebrovascular accident.

Upon hospitalization, the patient was in poor
general condition, self-oriented, disoriented to
time and place with vertical nystagmus when look-
ing forward and to the right, ipsilateral Horner’s
syndrome, right-sided central paresis of the hy-
poglossal nerve, central paresis of the right upper
and left lower extremity — mild degree, discoordi-
nation syndrome, ipsilateral loss of pain and tem-
perature sensation of the face and contralateral
to the body.

Neuroprotective, dehydrating, gastroprotective,
antiplatelet followed by anticoagulant treatment with
low molecular weight heparin administered subcuta-
neously — 48 hours from the onset of hospitalization
was initiated according to the history and clinical
findings.

The conducted laboratory tests revealed: leu-
kocytosis with granulocytosis. Computed tomogra-
phy of the brain and Doppler sonography showed
no evidence of pathology. X-ray of the lung showed
hilar interstitial edema. Due to obvious clinical signs
of an acute cerebrovascular accident, an MRI was
performed — with evidence of a brainstem ischemic
stroke involving both the medulla oblongata and
pons (Figure 3).

In the course of the hospitalization, a worsening
of the swallowing disorders was observed, necessi-

tating the placement of a nasogastric tube. In con-



guckoopguHauUOHHUSM CUHgPOM U nhape3ama Ha
kpauHuuume, kamo Ha cegmus geH boaHama e usnu-
caHa ¢ mepanus 3a goma 8 cmabuAHO CbCmosHUE, C
npenopbka 3a nocaegBawa pexabuaumauus.

B pamkume Ha 1 meceu cAaeg gexochumaausa-
uusma ca u3BopweHu gBa koHmMpPoOAHU npeanega C
ycmaHoBeHO 3HauYumeAHO nogobpeHue Ha obwomo
CbCMosIHUE Ha nauueHmkama, NbAHO 0bpamHo pas-
Bumue Ha gBuzamenHus geduuum, guckoopguHa-
UUOHHUS CUHgPOM U byabapHama napesa.

OBCb)XXOAHE

IemoHcmpupaH e kAuHuUYeH cayyal Ha 75-20-
guwHa nauueHmka CbC CUMNMOMU Ha HeonucaH go
ceza B Aumepamypama cuHgpoMm, cbuemaBauw, gBe
caMu no cebe cu uskalouumenHo pegku cmBoroBu
namoao2uu: cuHgpom Ha Reinhold cvc cowecmpaH-
HO 3acs2aHe Ha pbkama u koHmpaAamepaAHo 3acs-
2aHe Ha kpaka. MogobHo kpbcmocaHo 3acsizaHe Ha
kpalHuuume ce cpewa npu cuHgpoma Ha nupamug-
Homo kpbcmoBuwe. Bonpeku ue hemiplegia cruciata
e ugeHmuduuupaHa 3a nbpBu nbm B Hauanomo Ha
XX Bek, npe3 20guHUmMe KAUHUMHOMO ¥ 3HaUYeHuUe no-
cmeneHHo e buAo npeHebpeaHamo [12].

Opyau npuyuHu 3a Bv3HukBaHe Ha cuHgpoma Mo-
2am ga ca: mpakuusi uau gupekmHa komnpecusi Ha
2pbbHauHUA cMbAb, myMopu, Xxemopaaus, abepaHm-

S. Veselinov et al.
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Quz. 3. MPT Ha 2A.M03bK, npegcmaBeHu
ca akcuaneH, kopoHapeH, cazumaneH cpes.
MHppamernmopuanHo B Mo3buHus cmBoA ce
Bwkga BucokocuzHanHa npu FLAIR (2o0pe)
— Ae3us ¢ akcuanHu pasmepu 13/9 mm, 06-
xBawawa npogbazoBamusi MO3bk u Mocma.
Cobwama ¢ XunouHmeH3Ha cugHaAHa xapak-
mepucmuka u npu T1 (goay)

Fig. 3. MRI of the brain, axial, coronal, sagittal
sections are presented. Infratentorially in the
brainstem a high-signal at FLAIR (above)
— lesion with axial size 13/9 mm is seen,
involving the medulla oblongata and pons.
Same with hypointense signal pattern at T1
(bottom)

trast, the discoordination syndrome and limb paresis
improved, and the patient was discharged on the sev-
enth day with home therapy in stable condition, with a
recommendation for further rehabilitation.

Two follow-up examinations were performed with-
in 1 month after dehospitalization, revealing a signif-
icant improvement in the patient’s general condition,
complete reversal of motor deficits, discoordination
syndrome, and bulbar paresis.

DiscussioN

We demonstrate a case of a 75-year-old female
patient with symptoms of a syndrome previously unde-
scribed in the literature, combining two extremely rare
brainstem pathologies: Reinhold syndrome combined
with ipsilateral arm and contralateral leg involvement.
A similar cross-limb involvement occurs in hemiplegia
cruciata. Although the syndrome was first identified
in the beginning of the 20th century, hemiplegia cru-
ciata’s clinical significance has gradually been over-
looked over the years [12].

Other causes of the syndrome may include
traction or direct compression of the spine, tumors,
hemorrhage, aberrant changes in cerebrospinal flu-
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C. BeceAuHoB u gp.
KAPANOAOTI' A & Bapuauyus Ha cuHgpom Ha Reinhold...
KAPAMOXMPYPT IS Tom 6, Bpod 1 - 2023

HU npoMeHu B guHamukama Ha uepebpocnuHanHa-
ma meyHoCm U YCAOKHEHUS npu HeBpoxupypauyHu
uHmepBeHuuu, koumo ca no-yecmu om onucaHama
B Hawus kAUHUYEH cAyuau u mpsabBa ga ce Baemam
npegBug B gudbepeHuuaAHO-guagHOCMUYEH NAaH.
Wallenberg e nbpBusm, koumo onucBa nogpobHo
cAokHUMeE HeBpoaHamoOMUYHU HapyweHus Ha kop-
mukochuHaAHus nbm B uepBukomegyrapHus peauoH
u npegnaza cmaHoBuwemo, uve kauHuunama kap-
muHa, omHacawa ce 3a masu koHkpemHa obaacm,
Moxke ga Bapupa B 3aBucumocm om MecmonoAoXke-
Huemo Ha Aesuume. Cnopeg He20 nupamugHume
BaakHa 3a 2opHUmMe kpauHuuu ce npecuyam no-kpa-
HuaAHO, omkoAnkomo me3u 3a goAHume KkpauHuuu,
kamo me3u, obxBawawu npokcumasHama vacm Ha
nupamugHomo kpbcmoBuwe, Mozam ga 3acezHam u
cBvp3aHume ¢ max cmpykmypu Ha MO3buHUA CMBOA
kamo IX, X, XI u XlI kpaHuaanHu HepBu [13]. B gonba-
HeHue, cmBoAoBume namonozuu Mo2am ga goBegam
go owe pasHoobpasHu cumnmomu, Bapupawiu om
yBperkgaHe Ha kpaHuanHu HepBu llI-XII go guxamena-
Ha u cbpgeuHa gucoyHkuus, locked-in cuHgpom, npo-
MAiHa Ha uukbAa CbH—H0gbpcmBaHe, koAudecmBeHu
npomeHu B cb3HaHUEemo.

3 AKAIOUEHUE

To3u cayuyal uma 3a ueA ga noguepmae 3Haue-
Huemo Ha nogpobHus HeBponozuyeH npeaneg 3a
ugeHmuouuupaHe Ha Ae3uu, obxBawawu 3agHama
Mo3buHa uupkyAaauus, npoBerkgaHemo Ha obpasHu
Memogu 3a Bepudukauus Ha guazHo3ama u 6bp3omo
3anouyBaHe Ha AeueHuemo. PaHHama guaz2Ho3a e om
uskAalouumenHo 3HaueHue, mblU kamo uHbapkmbm Ha
MO3byHUsi cmBoA e cBvp3aH ¢ Bucoka cmbpmHocm.
MNMo3HaBaHemo Ha pasAu4YHUME CUHGPOMU NpU UH-
cyam e uskalouumenHo BakHo B npakmukama, mou
kamo kauHuuHama kapmuHa Ha 3aboAsBaHemo npeg-
cmaBasBa npegusBukamencmBo ¢ oz2neg 2oaamama
BapuabuaHocm B npegcmaBsaHemo Ha cuMnmomMume.

>> 8

id dynamics, and complications from neurosurgical
interventions, which are more common than the
one described in our case and should be consid-
ered in the differential diagnosis. Wallenberg was
the first to describe in detail the complex neuro-
anatomical disorder of the corticospinal tracts at
the cervicomedullary junction, and suggested that
the neurological presentation pertaining to the neu-
ral compromise in this particular region may vary
according to the location of the lesions. Accord-
ing to him, the pyramidal fibers for the upper limbs
cross more cranially than those for the lower limbs,
and those involving the proximal part of the pyrami-
dal junction may also affect associated brainstem
structures such as the IX, X, Xl, and Xll cranial
nerves [13]. In addition, brainstem pathologies can
lead to a variety of other symptoms ranging from
damage to cranial nerves llI-XII to respiratory and
cardiac dysfunction, locked-in syndrome, altered
sleep-wake cycles, and quantitative changes in

consciousness.

CoONCLUSION

This case is intended to emphasize the im-
portance of a detailed neurologic examination to
identify lesions involving the posterior cerebral cir-
culation, the conduct of imaging methods to verify
the diagnosis and rapid initiation of therapy. Early
diagnosis is of utmost importance as brainstem in-
farction is associated with high mortality. Knowl-
edge of the different syndromes of stroke is essen-
tial in practice, as the clinical presentation of the
disease is challenging given the great variability in
symptom presentation.
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B. AumumpoBa u gp.
KAPANOAOTI' A & KAUHUYEH CAy4Yall MeHUH2EeaAHa...
KAPAMOXMPYPT IS Tom 6, Bpod 1 - 2023

KAMHWYEH CAYYAN MEHUHIEAAHA KAPLIMHOMATO3A
B. QumumpoBa, A. AumumoBa, lNa. bo>kuHoB
MBAA ,,Copue u mo3vk” — [heBeH

Peslome. MpegcmaBavie kpamok AumepamypeH 0630p Ha MeHuHzeaAaHama kapuuHomamosa U KAUHUYEH
cAyyal Ha nauueHmka c onaakBaHus om gBycmpaHHa AuueBa napesa, gBycmpaHHa 3a2yba Ha CAyxa,
cBemoBbpmexk u HeBv3amokHa camocmosimenHa noxogka. MpoBegeHu ca KT mo3buHa aHzuozpadus, enek-
mpoHeBpozpadus, AabopamopHU uscAegBaHus, AymbaaHa nyHKuus, UUMOAO2UYHO u3cAegBaHe Ha AukBop.

KAlouoBu gymu: MeHuUHz2eaAHa kapuuHoMamosa, uepebpocnuHanHa meyHocm, HeonAacmuyeH MeHUHaum

CLINICAL CASE OF MENINGEAL CARCINOMATOSIS
V. Dimitrova, A. Antimova, P. Bozhinov

Multi-Profile Hospital for Active Treatment “Heart and Brain” — Pleven

Abstract. We present a brief literature review and clinical case of a female patient with complaints of
bilateral facial paresis, bilateral hearing loss, vertigo, and inability to walk independently. CT cerebral
angiography, electroneurography, laboratory tests, lumbar puncture, cerebrospinal fluid cytology were
performed.
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Key words: meningeal carcinomatosis, cerebrospinal fluid, neoplastic meningitis

BbBEOEHUE INTRODUCTION

AenmomMeHUH2eaAHUMEe Memacmasu UAU Heo-
nAacmuyeH MeHuHzum, npegcmaBasBam pasnpoc-
mpaHeHue Ha pakoBume kaemku B aukBopa, nua
Mamep U apaxHougesima Om COAUGHU MyMOpU UAU
oHkoxeMamoAouuHU 3absnaBaHus. Mpu BOAHU, gu-

Leptomeningeal metastases are also known as
neoplastic meningitis and represent the spread of
cancer cells into the cerebrospinal fluid, pia mater,
and arachnoid from solid tumors or oncohemato-

azHOoCMuUUpaHU CbC cucmemeH kapuuHom, ce Ha-
puyam kapuuHoOMamo3eH MeHUH2UM UAU MeHUHze-
anHa kapuuHomamo3sa. PasauvaBam ce gBa GBuga
AenNmMoOMeHUHz2eanHU Memacmasu: 1) gudysHu, uau
Heagxe3uBHu, npegcmaBagaBawu cBobogHo naaBawu
mymopHU knemku B cybapaxHougaAHOMO NpocmpaH-
cmBo, u 2) HogyAapHU Memacmasu, xapakmepusupa-
wu ce kamo koHmpacm-nokauaBawu geHaumema cu
agxe3uBHU MyMOPHU HOQYAU.

HeonaacmuuHusim MeHuH2um ce xapakmepusupa ¢
MyamudokanHu HeBpoAO2UYHU NpU3HaUU U CUMNMOMU.
B gonvAHeHue kbM msx, kKAuHUYHama guazHo3a ce oc-
HoBaBa owe Ha HeBpou30bpa3UMEAHO U LUMOAOZUYHO
uscaegBaHe Ha uepebpocnuHaaHa meuHocm. AeueHue-
mo 3aBucu om Buga Ha AenmoMeHUH2eaAHUMe Memac-

>> 10

logic malignancies. In patients with systemic carci-
noma, they are called carcinomatous meningitis or
meningeal carcinomatosis. There are two types of
leptomeningeal metastases: 1) diffuse or non-ad-
hesive, representing free-floating tumor cells in the
subarachnoid space, and 2) nodular metastases,
characterized as tumor nodules contrast-enhancing

their density.

Neoplastic meningitis is characterized by multifo-
cal neurological signs and symptoms, and in addition
to them, clinical diagnosis is also based on imaging
and cytological examination of cerebrospinal fluid.
Treatment depends on the type of leptomeningeal
metastases, the presence or absence of parenchy-



masu, Om HaAUYUemo UAU Auncama Ha napeHXUMHU
MO3bYHU Memacmasu U om cucmemMHomo 3aboasBaHe.
BvamokHocmume 3a AeueHue ca npuAoXkeHue Ha UH-
mpamekaAHu u cucmemHa xumuomepanus [1].

ETI/IOI\OFI/IFl, ANATODU3NOAOINA N KAUHUYHA
KAPTUHA

MeHuHzeanHama kapuuHomamo3a € mpemo no
yecmoma HeBpoAO2UYHO MemacmamuyHO YCAOKHE-
Hue u noumu BuHa2u e uHgukamop 3a MepMUHaAHO
CbCmoAHUEe npu oHkoAo2UYHO BoAHU. Bapupa B8 pas-
AUYEH NpOUEHM npu pasauvHume BugoBe mymop: 5%
om cAyyaume ¢ ageHokapuuHom Ha 2vpgama, 6%
npu 6aA gpob, okoAo 1% npu mymopu Ha 2acmpou-
HmecmuHaneH mpakm u uskalouumenHo psigko npu
pak Ha auuHuuume [4, 5]. ObukHoBeHO ce nosBsaBa
3 mMeceua go 5 2oguHu caeg nocmaBaHemo Ha gua-
2Ho3ama Ha mymopa, Ho MoXke U ga 20 npegwecmBa.
MamozeHemu4Ho ce cBbp3Ba ¢ xemamozeHHO pas-
celBaHe npe3 naekcyca Ha Batson uau apmepuanHa-
ma cucmema, uHBasus no cbcegcmBo, Mugpauusi Ha
mymopHume kaemku npe3 nepuBeHmpukyaapHomo
uau nepuBackyarapHomo npocmpaHcmBo, npoHukBa-
He no xoga Ha AuMdHuUmMe cbgoBe uAu pasnpocmpa-
HeHue no AukBopeH nom. EgHo npoyuBaHe om 2017
2. nokasBa, ue mymopHume kaemku B uepebpocnu-
HaAHama meuHocm noBuwaBam npou3BogcmBomo
Ha C3 komnaemeHma, koemo Bogu go paspywaBaHe
Ha kpbBomosbuHama bapuepa u HaBAu3aHe Ha nAas-
MeHU pacmexkHu dakmopu u cmumyaapaHe pacmexka
Ha pakoBume kaemku. VIHBa3ua Ha AenmoMeHUHau-
me Mmoxke ga goBege go AnokaaHo Bb3naneHue u Hapy-
weHa pesopbuus Ha AukBop, koemo ga Bv3npensm-
cmBa nomoka My u ga goBege go xugpouedanus u/
uau noBuweHo BbmpeuepenHo Hans2aHe [6] (due. 1).
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mal brain metastases, and the systemic disease.
Treatment options are intrathecal and systemic che-
motherapy [1].

ETIOLOGY, PATHOPHYSIOLOGY, CLINICAL
FINDINGS

Meningeal carcinomatosis is the third most fre-
quent neurological metastatic complication and is
almost always an indicator of a terminal condition
in cancer patients. It varies in different percentag-
es for different types of tumors: 5% of cases with
adenocarcinoma of the breast, 6% with lung, about
1% with gastrointestinal tract tumors and extremely
rarely with ovarian cancer [4, 5]. It usually appears 3
months to 5 years after the diagnosis of the tumor,
but it can also precede it. Pathogenetically, it is asso-
ciated with hematogenous spread through Batson’s
plexus or the arterial system, adjacent invasion, mi-
gration of tumor cells through the periventricular or
perivascular space, penetration along the course of
the lymphatic vessels, or spread via the cerebrospi-
nal fluid. A study in 2017 showed that tumor cells in
the cerebrospinal fluid increase the production of C3
complement, which causes the blood-brain barrier
to break down and plasma growth factors to enter
and stimulate the cancer cells’ growth. Invasion of
the leptomeninges can lead to local inflammation
and impaired resorption of cerebrospinal fluid, im-
peding cerebrospinal fluid flow and leading to hydro-
cephalus and/or increased intracranial pressure [6]

(Fig. 1).

*Leptomeningeal metastatic cell supregulate complement

component 3

*Cancer cells frompatients’cerebrospinal fluid (CSF) produced C3

*C3a receptor activation allowsentry of plasma growth factors into

CSF

*Interruption of C3a receptor signaling blocks leptomeningeal

metastasis in mice

@uz. 1. TymopHu knemku B uepebpocnuHasHama mevyHocm

u geucmBuemo um Bopxy C3 komnaemeHma npu muwku

Fig. 1. Tumor cells in cerebrospinal fluid and their effect on C3

complement in mice
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KAUHUYHO noBeuemo BOAHU ce npegcmaBam ¢
MyamucdokaneH geduuum, koemo yecmo npaBu gu-
azHoszama mpygHa. PaszpaHuuaBam ce caegHume
CUMNMOMU U CUHgPOMU:

— EHuedanonamusi — HapyweHO MEHMAaAHO CbC-
mosiHue (0bbpkBaHe, npomeHU B AUYHOCMMA, Hapy-
weHu koHUeHmMpauus u namem, Aemapaus u 3azyba
Ha Cb3HaHue).

— KpaHuaaHureBponamuu — gunaonusi, HapyweHo
3peHue, npomeHu B oboHaHuemo, Bkyca u cayxa, Au-
ueBa crabocm, gusapmpus, gusadazus, guchoHus, gp.

— Pagukyaonamus — pagukyaepHu 6oaku 8 wus-
ma u 2vpba, napecmesuu, HaMmareHa vyBcmBumen-
Hocm, MyckyAHa caabocm.

—MNoBuweHo kpaHuaAHO HaAsizaHe nopagu 06-
cmpykuus Ha AukBopHusi nomok — 2anaBobonue, 2age-
He, noBpbwaHe, npomeHu B noBegeHuemo u Hapywe-
HO Cb3HaHue.

— WHcyamonogobHu  cumnmomu  nopagu  06-
cmpykuus uau komnpecus Ha MO3buHU CbgoBe — oz-
HuweH HeBponozuueH geduuum (3pumenHu, gBuza-
menHu, cemuBHu, koopguHaUuUOHHU HapyuwleHus).

— HapyweHus, cBbp3aHu ¢ MO3byYHU Memacmasu:
2naBoboaue, HOBoNoABUAU Ce enuAenNMUYHU NPUCMb-
NuU U HeBPOAOZ2UYUHU O2HUWHU benesu B 3aBucumocm
om mymMopHama Aokaausauus [1].

OnNNCAHME HA KAVIHUYEH CAYYAI

58-zoguwHa nauueHmka, xocnumanusupaHa 6 He-
BponozuuHa kauHuka, no noBog gBycmpaHHa crnabocm
Ha AuueBama myckynamypa u HapyweHa noxogka.
OnnakBaHusma 3anouyHanu om Hskonko meceua cbc
cBemoBbpmexk, gBouHo BukgaHe u HamaneH cayx B
ABomo yxo, ¢ nocregBawlo 3acsizaHe Ha cAyxa u B
gacHo yxo, nekyBaHa B HeBpono2uuHO omgeneHue u
nocmaBeHa guazHo3a ucxemuyeH uHcyam BbB Bepme-
6po-basunapHama cbgoBa cucmema (BBCC). Caeg
mpu Meceua HacmbnBa BaowaBaHe B cbcmosHuemo
Ha nauueHmkama, uspassBawo ce B mexkku gucko-
OpgUHAUUOHHU CMyuwleHusi u gBycmpaHHa 3azyba Ha
cAyxa, npoBegeHo cmauuoHapHo AeveHue B YHI kau-
Huka. BnocaegcmBue nauueHmkama pasBuBa caa-
6ocm Ha AsBama AuueBa nonoBuHa, kamo gBa meceua
no-kbCHO ce 3acsz2a u gacHama noAoBuHa Ha Auuemo,
C HeBv3amokHocm 3a 3agvpkaHe Ha XpaHa U meyHo-
cmu. MosBuau ce 2naBoboaue, boaka u usmpvnBaHe B8

>> 12

Clinically, most patients present are with a multifo-
cal deficit, which often makes the diagnosis difficult.
The following symptoms and syndromes are distin-
guished:

— Encephalopathy — disturbed mental state
(confusion, personality changes, impaired con-
centration and memory, lethargy and loss of con-
sciousness)

— Cranial neuropathies — diplopia, impaired vision,
changes in smell, taste and hearing, facial weakness,
dysarthria, dysphagia, dysphonia, etc.

— Radiculopathy — radicular pain in the neck and
back, paresthesias, reduced sensitivity, muscle weak-
ness

—Increased cranial pressure due to CSF flow ob-
struction — headache, nausea, vomiting, behavioral
changes and impaired consciousness

— Stroke-like symptoms due to obstruction or
compression of cerebral vessels — focal neurologi-
cal deficit (visual, motor, sensory, coordination dis-
orders)

—Disorders associated with brain metastases:
headache, new-onset epileptic seizures and neu-
rological focal signs depending on tumor location

(11

DESCRIPTION OF A CLINICAL CASE

A 58-year-old female patient hospitalized in the
Neurological Clinic due to bilateral weakness of the
facial muscles and impaired gait. Complaints began
several months ago with vertigo, double vision and re-
duced hearing in the left ear, with subsequent hearing
loss in the right ear as well, she was treated in the
neurological department and diagnosed with Isch-
emic Stroke in the vertebrobasilar vascular system.
After three months, the patient’s condition worsened,
resulting in severe discoordination disturbances and
bilateral hearing loss; inpatient treatment was carried
out in an ENT clinic. Subsequently, the patient de-
veloped weakness on the left side of the face, and
two months later the right side of the face was also
affected with the inability to retain food and liquids.
Headaches, pain and numbness in the lower limbs
and severe difficulty in walking appeared. An MRI of
the brain was performed in an outpatient setting — with



goAHUMe kpaUHuuu U CUAHO 3ampygHeHa noxogka. B
ambynamopHu ycaoBus e npoBegeH AMP Ha 2naBeH
MO3bK — C gaHHU 3a gaBHocmHa ucxemus B8 mepumo-
pusma Ha Bepmebpo-6asunapHama cucmema.

MNauueHmkama e ¢ guazHocmuuupaH Hucko-
gudepeHuupaH ageHokapuuHom Ha A8 suvHUk om
2020 2., ¢ uHpuAampauus Ha As8a MamouHa mpvba u
guCeMUHaUUOHHU Ae3uu B peauoHaAHu, u3BbHpeauo-
HaAHU AuMOHU Bob3Au u caeska. M3BbpweHa e xucme-
pekmomusi u agHekcekmomusi, u npoBegeHu 6 kypca
Xumuomepanus.

Om HeBpono2uyHus cmamyc ce ycmaHoBu: Aeko
uspazeHa BpamHa cmezHamocm, nNOAOKUMEAEH
cunmmom Ha KepHuHg, aHakysuc BasBo, xunakysuc
BgsACHO, XOpPU3OHMAaAEH HUCmMagobM npu no2neg Ha-
gaCHO, u32nageHu bpbuku Ha yeanomo gBycmpaHHo,
cAabocm Ha m. orbicularis oculi gBycmpaHHo, usaaa-
geHu gBycmpaHHO HasoAabuanHu 2bHKu, HEBb3MOXK-
Ho nokasBaHe Ha 3vbu, guckoopguHauuoHeH u kBag-
punupamugeH cuHgpom, mexkka gusapmpus.

Om npoBegeHume napakauHuuu uscaegBaHus ce
HamMepu abHOPMHO NoBuweHO HUBO Ha XOAECMEPOA,
YepHogpobHU mpaHcamuHasu u D-gumep. Ocma-
HaAume nokazameau bsaxa B pedepeHMHU 2paHu-
uu. Om KT — mo3buHama aHzuozpadus — C gaHHU
3a nyHkmudopmeHa kpbBHoekBuBaneHmHa 30Ha B
gacHa MankomosbuHa xemucdepa (due. 3). lMNpoBe-
ge ce enekmpoHeBpozpadusi — C gaHHU 3a XPOHUY-
Ha gemueAuHusupawa noauHeBpumHa yBpega. Oco-
wecmBu ce AymbanHa nyHkuus u ce B3e mamepuana
3a AabopamopHO, MUKPOBUOAOZUUHO U UUMOAOZUYHO
uscaegBaHe. Peayamamu noka3Bam HaAuuue Ha npo-
meuHopaxus, nAeouumoua, NpegumHo 3a cMemka Ha
AuMmdouumu u Hucka aukBopHa 2aloko3a. Aunca Ha
b6akmepuaneH pacmexk om MukpobuoAO2UUHOMO U3-
cnegBaHe. Om uumono2uyHomo u3caegBaHe — gaH-
HU 3a mymopHU kaemku om HuckogudbepeHuupaH
ageHokapuuHom (HanogobsBawu npegcmaBeHume
kanemku Ha ¢uz. 2).

B gudepeHuuanHo guagHocmuueH naaH ce Bkalou-
Bam MO3bYHU Memacmasu, MeHuHaumu (6akmepuan-
HU, BUPYCHU UAU om 2bbuuHu UHpekuuu), eHueda-
Aonamuu (MOKCUYHU UAU MeMabOAUMHU), CNUHAAHU
Memacmasu (enugypaAHu UAU ekcmpamegyaapHu),
napaHeonAacmuHU CuHgpomu u capkougo3sa [1].

MpoBege ce mepanus ¢ MaHUMOA u kopmukocme-
pougu 120 mg Ha geH, aHMUBUOMUYHO AeUeHue C

V. Dimitrova et al.
Clinical case of meningeal... CARDIOLOGY&
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data of long-standing ischemia in the territory of the
vertebrobasilar system.

The patient was diagnosed with low-differentiated
adenocarcinoma of the left ovary since 2020, with
infiltration of the left fallopian tube and dissemina-
tion lesions in regional, extra-regional lymph nodes
and spleen. Hysterectomy and adnexectomy were
performed, and 6 courses of chemotherapy were per-
formed.

From the neurological status, it was established:
Slightly pronounced neck stiffness, positive Kerning’s
symptom, left anacusis, right hypocusis, horizontal
nystagmus when looking to the right, smoothed wrin-
kles on the forehead bilaterally, weakness of m. orbi-
cularis oculi bilaterally, bilaterally smoothed nasolabial
folds, impossible to show teeth, dyscoordination and
quadripyramidal syndrome, severe dysarthria.

Abnormally elevated cholesterol, liver transami-
nases, and D-dimer were found on paraclinical tests.
The rest of the indicators were within reference lim-
its. From the CT scan — cerebral angiography — with
data on a punctiform blood-equivalent zone in the
right cerebellar hemisphere. An electroneurogram
was performed — with evidence of a chronic de-
myelinating polyneuritis damage (Fig. 3). Lumbar
puncture was performed and material was taken for
laboratory, microbiological and cytological examina-
tion. Results show the presence of proteinorrhagia,
pleocytosis, mainly at the expense of lymphocytes
and low CSF glucose. Absence of bacterial growth
on microbiological examination. From the cytologi-
cal examination — data on tumor cells from poorly
differentiated adenocarcinoma (resembling the cells
shown in Fig. 2).

The differential diagnosis includes brain metasta-
ses, meningitis (bacterial, viral, or fungal infections),
encephalopathies (toxic or metabolic), spinal metas-
tases (epidural or extramedullar), paraneoplastin syn-
dromes, and sarcoidosis.

Treatment with Mannitol, corticosteroids 120 mg/
day, antibiotic treatment with Ill generation cephalo-
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Quz. 2. TymopHu knemku om HuckogudpepeHuupaH ageHokapuuHOM

Fig. 2. Tumor cells from poorly differentiated adenocarcinoma

uedpanocnopuHu lll zeHepauus 4 g gHeBHo, BogHO-Cco-
AeBu pasmBopu, BumamuHu om 2p. B, Ha ¢oHa Ha
koemo ce cmauuoHupa cbcmosHuemo Ha boAHama.

C oe2neg Ha aHame3ama, kAuHuuHama Haxogka
U uumono2uyHomo uscaegBaHemo Ha AukBop — ¢
gaHHU 3a mymopHuU kaemku om HuckogudepeHuupaH
ageHokapuuHom, ce nocmaBu kauHuvyHama guazHo-
3a MeHuHzeanHa kapuuHomamosa. bewe Ha3HaueHa
mepanus B8 ambyramopHu ycAoBus ¢ gekcamemasoH
mabA. 8 mg gHeBHo u okcukoHmuH 10 mg gHeBHo npu
Hy>kga. Baxa npoBegeHu koHcyamauuu ¢ uHdekuuo-
Hucm, koumo ompuua BvamokHocmma 3a uHdekuus
Ha LHC u oHkonoez, HacouBaw, nauueHmkama kom
oHokonozuuuH kabuHem no MecmoXkuBeeHe.

[Be cegmuuu caeg gexochumaaAusauusma e Ha-
CcMbnuAO npozpecuBHo BaowaBaHe B comamuuHomMo
u HeBpoAo2UYHOMO CbCMOsIHUE Ha nauueHmkama u
ekaumyc.

OBCb)XXOAHE

MeHuH2zeanHama kapuuHomamo3sa (HeonAacmu-
UeH MeHUHaum) e onacaHa 3a nbpBu Nbm om E6epm
npe3 1870 2. u e cMamaHa 3a pagko 3aboasBaHe, no-
pagu guazHocmuuupaHemo 1 caeg cMbpmma. MNpe3
nocAegHUME mpu gecemuAemusi Memacmasume B8
AENMoMeHuUHaume ce pasno3HaBam ¢ HapacmBawa
yecmoma. ToBa oueBugHo noBuwaBaHe Ha 3aboAs-
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Que. 3. KpbBHoekBuBareHmHa 3oHa B gscHa Maakomo-
3byHa xemucoepa

Fig. 3. Blood Equivalent zone in right cerebellar
hemisphere

sporins 4 g/day, water-salt solutions, vitamins from
group B were included, against the background of
which the patient was stabilized.

In view of the history, the clinical findings and the
cytological examination of cerebrospinal fluid — with
data on tumor cells from poorly differentiated ade-
nocarcinoma, the clinical diagnosis of Meningeal
Carcinomatosis was made. Outpatient therapy with
Dexamethasone tablets 8 mg daily and Oxycontin 10
mg daily when needed was prescribed. Consultations
were held with an infectious disease specialist, who
denied the possibility of a CNS infection, and an on-
cologist, who referred the patient to an oncology of-
fice at her place of residence.

Two weeks after discharge, there was a progres-
sive deterioration in the patient’s somatic and neuro-

logical condition and exitus.

DiscussioN

Meningeal carcinomatosis (neoplastic men-
ingitis) was first reported by Ebert in 1870 and
was considered a rare disease due to its diag-
nosis after death. Over the past three decades,
leptomeningeal metastases have been recognized



emocmma e B pe3yamam om HaAuyuemo Ha HoBu
guagHOCMUYHU Memogu U nogobpeHa mepanus Ha
cucmemMHume 3aokavecmBeHu 3aboasBaHus, koemo
no3BonsBam Ha nauueHmume ga >kuBesm gocma-
MbUHO gbA20, 3a ga pa3Busim KAuHUYHO u3sBeHa Aen-
moMeHUH2eaAHa Boaecm. XumuomepaneBmuuHume
MegukameHmu ¢ Bucoka epekmuBHocm He npeMuHa-
Bam kpbBHOMO3buHama bapuepa B8 agekBamHu koH-
ueHmpauuu, 3a ga yHuwoxam mymopHume kaemku.
HapacmBawama uecmoma Ha moBa 3aboasBaHe u
HaAuvuemo Ha HoBu obpasHu u3cAegBaHus kapam
kauHuuucmume ga oueHsBam nauueHmume no-BHu-
MameAHo 3a Bb3MOKHO MEHUH2eaAHO 3acsa2aHe. Bo-
npeku moBa AenmomMeHuH2zeaAHama kapuuHomamo3sa
ocmaBa HegocmambuHO guagHocmuuupaHa. Makap
ye Hakou nauueHmu umam MeHUH2eaAHU CUMNMOMU
kamo nbpBa nposBa Ha 3anokauecmBeHo 3abonsBa-
He, HeonAacmMuYHUAM MeHUH2um obukHoBeHo ce no-
ABs68a npu nauueHmMu C wWupoko pasnpocmpaHeH u
npozpecupaw, cucmemeH pak. Hau-uecmo cpewaHu
COAUGHU mymopu, Memacmasupawu B8 mMeHuHz2ume,
ca ageHokapuuHomume [7].

B npegcmaBeHus cayyal nbpBuyHOMO o2HUWE Ha
mymopa e B suuHuka, kamo HeBporoz2uuHume nposiBu
ce usaBaBam gBe 20guHU cAeg guagHOCMUUUpPaHe Ha
mymopa u npogpecupam 3a Hskonko meceua.

HeBponozuuHume cumnmomu kamo aanaBoboaue
u 6onaku B e2bpba u kpocma ca uecmu, HO He 3agbA-
>kumeaHu. lMoAupagukyaronamuu, mHokecmBeHo 3a-
csigaHe Ha YepenHoMOo3byYHUMeE HepBu U npoMeHume
B cv3HaHuemo ca ocHOBHU nposBu, kamo uecmo
nomu me3u nposiBu ce ogpaHuyaBam camo go egHa
u B noBeuemo cayuyau AeveHUEMO € HACOYEHO u3us-
AO cumnmomamuuHo. KombuHauusma om kpaHuaAHa
HeBponamus ¢ egHocmpaHHa AuueBa caabocm, 3a-
2yba Ha cAyxa, napaAusa Ha ouegHu2ameAHUmMe Hep-
Bu, ¢ gBycmpaHHa acumempuyHa cAabocm Ha goAHU-
me kpalUHuuu e yecmo xapakmepHa. PazBumuemo
Ha Bcuuku mesu cuHgpomu 0bukHoBeHo e nogocmpo
B npogbnrkeHue Ha cegmuuu, kamo ¢ HanpegBaHe
Ha 3abonsBaHemo ce HabalogaBa 6bp3a npozpecus.
IuazHo3ama moke ga 6bge ycmaHoBeHa upes ugeH-
muduuupaHe Ha mymopHu kaemku B AukBop upes
UUMOAO2UYHO u3cAaegBaHue u  droyuumomempusi.
MoBuweHo HansizaHe B cybapaxHougaAHOMO npoc-
mpaHcmBo, noBuweHo koauyecmBo npomeuH, Hucku
HuBa Ha 2Aloko3a u AumdouumHa naeouumosa ca

V. Dimitrova et al.
Clinical case of meningeal... CARDIOLOGY&
Volume 6, Number 1+ 2023 CARDIAC SURGERY

with increasing frequency. This apparent increase
in morbidity is the result of the availability of new

diagnostic methods and improved therapy of sys-
temic malignancies, which allow patients to live
long enough to develop clinically apparent lep-
tomeningeal disease. Many effective chemother-
apy drugs do not cross the blood-brain barrier
in adequate concentrations to kill tumor cells.
The increasing incidence of this disease and the
availability of new imaging studies are prompting
clinicians to evaluate patients more carefully for
possible meningeal involvement. However, the
leptomeningeal carcinomatosis remains underdi-
agnosed. Although some patients have meninge-
al symptoms as first manifestation of malignancy,
neoplastic meningitis usually occurs in patients
with widespread and progressive systemic cancer.
The most common solid tumors that metastasize
to the meninges are adenocarcinomas [7].

In the case presented, the primary tumor focus
was in the ovary, and the neurological manifestations
appeared two years after diagnosing the tumor and
progressed for several months.

Neurological symptoms such as headache and
back and lower back pain are common but not re-
quired. Polyradiculopathies, multiple involvement of
cranial nerves and changes in consciousness are
the main manifestations, and often these manifes-
tations are limited to only one and in most cases
the treatment is directed entirely symptomatically.
The combination of cranial neuropathy, such as
unilateral facial weakness, hearing loss, optic nerve
palsy, with bilateral asymmetric weakness of the
lower limbs is often characteristic. The develop-
ment of all these syndromes is usually subacute
over weeks, with rapid progression as the disease
progresses. The diagnosis can be established by
identifying tumor cells in the cerebrospinal fluid
by cytological examination and flow cytometry. In-
creased pressure in the subarachnoid space, in-
creased protein, low glucose levels, and lympho-
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gpyaa uecma AukBopHa Haxogka. MamepBaHemo Ha
Hakou BuoxumuyHu Mapkepu Ha mymopa 8 uepebpo-
cnuHanHama meuyHocm, kamo Aakmamgexugpoze-
Hasa, p-anlokypoHugasa, p2-MukpoaAobyAuH, kapuu-
HoembpuoHaneH aHmuzeH (CEA), ca gpye memog
3a nocmaBsHe Ha guagHo3ama u npocAegsBaHe Ha
omzoBopa kbm mepanus. Te3u mapkepu mo2am ga
ca abHopMHU kakmo npu xemMamoAo2uyHu 3abonsaBa-
Husi, maka u npu uHmpakpaHuaAHu uHdekuuu u na-
peHxumHU Memacma3su. 3amoBa B makuBa cayual e
Heobxogumo npoBedkgaHe Ha obpasHa guazHocmuka
U gonbAHUMEAHU AabopamopHu uscAaegBaHus. Caeg
nomBvpkgaBaHe Ha guazHo3ama MoXke ga 6vge npo-
BegeHo AeueHue upes uHmpamekanHa (upe3 Aymban-
Ha nyHkuusi uAu kamembpHa cucmema) uAu cucmem-
Ha Xxumuomepanus U paguomepanusi UAU NPOMOHHA
mepanus, koumo ca npegHasHaveHu 3a obaekuaBaHe
u 3abaBsHe npozpecusima Ha cumnmomume [2, 3].

3 AKAIOUEHUE

MeHuHzeanHama kapuuHomMamo3sa e psagko me-
macmamuyHo yCcAoKHEHUe C Aowa npozHo3a. [Au-
aszHocmuuupaHemo u HaBpemeHHOmoO 3ano4BaHe
Ha AeueHue Mozam ga yBeAuuam npogbAKUMEAHOC-
mma Ha »kuBoma go 6-10 meceua, kamo 6e3 revueHue
npexkuBsemocmma e 2-4 meceua.
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radiotherapy or proton therapy, which are designed
to relieve and slow the progression of symptoms
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CoNCLUSION

Meningeal carcinomatosis is a rare metastatic
complication with a poor prognosis. Diagnosis and
timely initiation of treatment can increase life expec-
tancy to 6-10 months, without treatment the survival is
2-4 months.
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NMbPBA AbATOCErMEHTHA 3D HABUTMPAHA MIS CIMTMHAAHA PEKOHCTPYKLUWA
NMP PEBU3NOHHA XUPYPITNA HA AYMBAAEH CETMEHT B BbArAPUA

A. XapumoHoGB
KauHuka ,,HeBpoxupypaus u epvbHayHa xupypeus”, MBAA ,,Copue u Mo3vk” — lreBeH

Peslome. B nocaegHOomo gecemuaemue 2pbbHauyHama xupypaus npemovpnsi uskAlouumeaHo bypHO
pasBumue u He cAyyalHo npod. BeHseA — eguH om ocHoBonoAoXkHUUUME Ha cbBpemeHHama 2pbb-
HayHa xupypaus Hapeue gecemuAaemuemo ,Decade of the spine“. BoBexkgaHemo Ha eHgockonckama
Xupypausi, HaBuzauuoHHUmMe cucmemu, uHmpaonepamuBHume 3D obpasu, pobomu 3a 2pbbHauUHa
Xupypausi npomeHuxa kopeHHo koHuenuusima Ha 2pbbHauHama Xupypausi. Teau mexHoAo2UU npe-
gocmaBam Bvamo)kHocmma 3a koMnAekcHa U3ufaA0 MUHUMAaAHO UHBa3uBHa xupypaus, koasmo bewe
HemucAuma gonpegu 10 20gUHU UAU hoCmMU2aHEMO Ha ueAma Ha xupypausima e buao cBbp3aHo ¢
npogbakumenHo Bb3cmaHoBsiBaHe u MHO20 caegonepamuBHu yeaokHeHus. MpegecmaBame kauHuveH
cAyyal Ha nauueHm ¢ MHozokpamHu (Hag 10) onepamuBHu uHmMepBeHUUU Ha AyMBaAeH ceameHm Ha
2pbbHauHUA CMbAB, C HAaCMbNUAU cAegonepamuBHU ycAokHeHuUs kamo uHdekuuu, maadyHkuua Ha
2pbbHauHa UHcmMpymMeHmauus, HeBponozuueH geduuum, goBeau go mexkka uHBaAugusauus u CUAHO
HamaneHo kauecmBo Ha >kuBom. Caeg 3aBvpwBaHe Ha gua2HOCmMuUYHUS hpouec ce ycmaHoBuxa
mexka gedopmupawa cnoHgunoapmposa, HapyweH cazumaneH u kopoHapeH banaHCc Ha AymMbaneH
ceaMeHm Ha 2pbbHaueH cmbAb, cbuemaH ¢ mexkka HecmabuAHocm Ha mpu HuBa. MpegonepamuB-
Homo nAaHupaHe BkalouBa kopekuus Ha cazumaneH u kopoHapeH banaHc, cmabuAusupaHe Ha Hec-
mabuAHUme ceaMmeHmu.
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KalouoBu gymu: xupypaus/2pbbHavueH cmbAb AymbaneH cezaveHm, peBusus, cnuHaAHa pekoHcmpykuus/
goazoceaveHmHa 3D HaBuzupaHa

FIRST LONG-SEGMENT 3D NAVIGATED MIS SPINAL RECONSTRUCTION
FOR REVISION LUMBAR SURGERY IN BULGARIA

D. Haritonov

Department of Neurosurgery and Spine surgery, MHAT "Heart and Brain" — Pleven

Abstract. In the last decade, spinal surgery has undergone an extremely rapid development, and it is
no coincidence that Prof. Benzel — one of the founders of modern spinal surgery called it the “Decade
of the spine”. The introduction of endoscopic surgery, navigation systems, intraoperative 3D imaging,
and robotic surgery have fundamentally changed the concept of spine surgery. These technologies
provide the possibility of a complex completely minimally invasive surgery, which was unthinkable until
10 years ago, or the achievement of the goal of surgery was associated with a long recovery and
many postoperative complications. We present a clinical case of a patient with multiple (more than
10) operative interventions on the lumbar segment of the spine, with post-operative complications such
as infections, spinal instrumentation malfunction, neurological deficits, which led to severe disability
and greatly reduced quality of life. Upon completion of the diagnostic process, severe deformiting
spondyloarthrosis, impaired sagittal and coronal balance of the lumbar spine, combined with severe
three-level instability were found. Preoperative surgical planning includes correction of sagittal and
coronal balance, stabilization of unstable segments.

Key words: surgery/spine, lumbar segment, revision, spinal reconstruction/long segment 3D navigated
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A. XapumoHoB

KAPANOAOTI' A & MbpBa gbAzocezmeHmHa 3D HaBuzupaHa...

KAPAMOXMPYPT IS Tom 6, Bpod 1 - 2023
BbBEQEHVE

B nocaegHomo gecemuaemue 2pbbHauHama xu-
pypaus npembpns uskalouumeaHo BypHo pas3Bumue
U He cayvauHo npod. BeHszen — eguH om ocHoBono-
AOKHUUUME Ha cvbBpemMeHHama 2pbbHauHa Xupyp-
2usa Hapeue gecemunemuemo ,Decade of the spine®.
BvBekgaHemo Ha eHgockonckama xupypaus, HaBu-
2auuoHHUMe cucmemu, uHmpaonepamuBHume 3D
obpasu, pobomu 3a 2pbbHauHa Xupypausi NpoMeHuxa
kopeHHO koHuenuusma Ha 2pvbHavHama xupypaus.
Te3u mexHonoz2uu npegocmaBsam BvbamokHocmma
3a komnaekcHa u3usino MUHUMaAHO UHBas3uBHa Xu-
pypaus, kosmo bewe HemucAauma gonpegu 10 2ogu-
HU UAU noCmMu2aHemo Ha UueAma Ha xupypausma e
6uno cBobp3aHo ¢ npogbAkumeAHo BbacmaHoBaBaHe
U MHO20 cAegonepamuBHU yCAOXKHEHUS.

OnNNCAHUE HA KAVUHWYEH CAYYAN

MNpegcmaBame cayual Ha nauueHmka Ha 64 2.,
60 kg, 150 cm, koumo nocmwvnBa 8 MBAA ,Copue u
Mo3sbk“ — aeBeH, B mexkko 0b6wo cbcmosHue, ¢ Xpo-
HuuHa HenoBausBawa ce megukameHmo3Ho 6oaka B
AyMBaAHUS omgeA Ha 2pbbHauHus cmoab. MpexkuBs-
Aa € MEHUH20eHUedpaAum C U30AUPaH NPUYUHUMEA
Aucmepus. BnocnegecmBue pasBuBa mexkvk noauHe-
BpumeH cuHgpom. MocaegBawume 2o0guHu ca u3Bobp-
weHuU MHozokpamHu onepamuBHuU uHmepBeHuuu Ha
2pvbHaueH cmvAb — onum 3a 3agHa kopnopogesa,
Mukpoguckekmomus Ha L5-S1, aamuHekmomusa Ha
L3-L4, mpaHcnegukyaapHa cmabuausauus Ha L3, L4,
L5, S1 ¢ nocnegBawo omcmpaHsBaHe Ha UHCmMpy-
MeHmauusima, AamuHekmomus Ha Th6 u napuuanHa
makaBa Ha Th7. YcmaHoBsBa ce goAHa napanapesa
CbC CUAHO u3pa3eHa myckyaHa ampodusa u koHmpak-
mypu Ha gBeme cmbnana. )KeHama e Ha nocmeAeH
pekum om mpu 20guHU U HeBb3MOXKHOCM ga cmou
cegHana nopagu mexkkus 60AkoB8 cuHgpom B Aymban-
Ha obAacm u epbbHauHama HecmabuAaHocm.

Om obpasHama guaszHocmuka ce omkpuBam ge-
2eHepamuBHO-gucmpoduUUHU NPOMEHU NO UEAUSI AYM-
HbaneH omgeA Ha 2pbbHauUHUA CMbAB, C NAMOAO2UYHU
¢dpakmypu Ha L3, L4, L5 u S1 menaa. Kamo Ha L5-S1 ce
HabalogaBa ynabmHsiBaHe Ha mekume mokaHu B coceg-
cmBo, BgacHo ce ycmaHoBsaBa gobpe opzaHu3upaHa
meuHo-ekBuBaneHmHa konekuus ¢ xapakmepucmuka
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INTRODUCTION

In the last decade, spinal surgery has undergone
an extremely rapid development, and it is no coin-
cidence that Prof. Benzel — one of the founders of
modern spinal surgery called it the “Decade of the
spine”. The introduction of endoscopic surgery, navi-
gation systems, intraoperative 3D imaging, and robotic
surgery have fundamentally changed the concept of
spine surgery. These technologies provide the possi-
bility of a complex completely minimally invasive sur-
gery, which was unthinkable until 10 years ago, or the
achievement of the goal of surgery was associated
with a long recovery and many postoperative compli-
cations.

CLINICAL CASE

We present a clinical case of a 64-year-old pa-
tient, 60 kg, 150 cm. She was admitted to the “Heart
and Brain” Hospital in Pleven in a badly general condi-
tion, with intractable chronic pain in the lumbar spine
that was unresponsive to medication. She experi-
enced meningoencephalitis due to causative listeria.
Subsequently, she developed a severe polyneuritis
syndrome. In the following years, repeated operative
interventions on the spine were performed — attempt-
ed posterior corporodesis, microdiscectomy of L5-S1,
laminectomy of L3-L4, transpedicular instrumentation
of L3, L4, L5, S1 with subsequent removal of the im-
plants, laminectomy of Th6 and partial on Th7. A low-
er paraparesis with pronounced muscle atrophy and
contractures of both feet is established, the woman
has been on bed rest for three years and is unable to
sit up due to the severe pain syndrome in the lumbar
region and spinal instability.

The imaging diagnostics revealed degenera-
tive-dystrophic changes along the entire lumbar spine,
with pathological fractures of L3, L4, L5 and S1 bod-
ies. As at L5-S1, adjacent soft tissue compaction was
observed, a well-organized fluid-equivalent collection
characteristic of spondylodiscitis was found on the
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Ha cnoHguaogucuum, kakmo u guchaacmuuHu npome-  right, as well as dysplastic changes of the left ace-
HU Ha AeBus auemabyaym u namonozuuHa ¢pakmypa  tabulum and pathological fracture of both femurs (Fig.
Ha gBeme begpeHu kocmu (dpue. 1, due. 2). Om napak- 1, Fig. 2). No deviations are detected from the blood
AUHUkama He ce ycmaHoBs8am omkAOHeHuUs. tests.
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Qua. 1. MPT - AymbaneH ceameHm — cazumanHa pekoHcmpykuus T1 u T2 cekBeHuus; kopoHapHa pekoHcmpykuus

Fig. 1. Magnetic resonance tomography — lumbar segment — sagittal reconstruction T1 and T2 sequence. Coronal reconstruction
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Que. 2. CT pekoHcmpykuus — aymbaneH cezveHm e TBC

Fig. 2. Computer tomography reconstruction — lumbar segment and hip joints

MeTton MEeTHOD

OLIF, uau ATP e uskalouumenHo aBaHzapgeH
NpegHO cmpaHuveH gocmbn koM AymbaaHus ceameH
Ha 2pbbHayHuUs cmobAb. To3u gocmoubn ce aB898a mo-
weH uHcmpymeHm B pbueme Ha onumeH cnuHaaeH — access is a powerful tool in the hands of an expe-

OLIF or ATP is an extremely advanced antero-

lateral approach to the lumbar spine segment. This
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A. XapumoHoB

KAPANOAOTI' A & MbpBa gbAocezmeHmHa 3D HaBuzupaHa...
KAPAMOXMPYPT IS Tom 6, Bpod 1 - 2023

Xupype, gaBaw, noAHa cBoboga Ha getucmBue npu ko-
pekuus Ha mexkku gedpopmumemu u HecmabuAHocm
Ha AymbaAHus ceaveHm. OnepamuBHama mexHuka e
MUHUMaAHO uHBa3uBHa u gaBa gocmbn go guckoBomo
npocmpaHcmBo nocpegcmBom onepamuBeH kopugop
MeXkgy nepumoHeyma u M. ncoac mauop. lNpu masu
npouegypa He ce Hanaza u3BopwBaHemo Ha ckene-
mupaHe Ha hapacnuHaAHa Myckyaamypa, AaMuHekmo-
Musi, pacemekmomus uau pascnosBaHe Ha M. ncoac.
MauueHMbM € No3uUuuUoHUpPaH AamepanHo, HansBo uau
HagsaCHO, Chopeg npegnodumaHusima Ha Xupypza Uu
yAeCcHeHue Ha gocmbna. MN3BbpwBa ce uHuu3us Ha Aa-
mepanHa kopemHa cmeHa, caeg pedpepupaHe Ha guc-
koBume npocmpaHcmBa u oueHka Ha aHeynauusma u
nosuuusima Ha nauueHma chopeg peHmzeHozpadcku-
me obpasu. MiHgukauuume 3a OLIF BkalouBam Bcuuku
gezeHepamuBHU 3aboAsBaHus Ha epbbHaUYHUS CMbHAG.
NMocmuzam ce omAuyHU pe3yamamu npu kopekuus
Ha caz2umanHu u kopoHapHu gedpopmumemu, 0cobeHo
npu AymbaAnHu gezeHepamuBHU ckoAuosu, npugpyke-
HU C Aamepo-AUCMe3a UAU NpU nauueHmu, npu koumo
ce Hanaza peBusuoHHa xupypaus (duz. 3).
NMpegumcmBama Ha xupyp2uuHama mexHuka
OLIF ca muHuuHBasuBHus xapakmep Ha gocmwo-
na (onepamuBHusim pa3pe3 e egBa 2-3 cm u Ha
npakmuka Hama kpbBo3sazyba), koumo no3BoasBa
uskalouumenaHo kpamko caegonepamuBHO Bb3-
cmaHoBsBaHe [1, 4]. Mpu OLIF ce omuyuma 6bvp3a

rienced spine surgeon, giving complete freedom of
action in the correction of severe deformities and
instability of the lumbar segment. The operative
technique is minimally invasive and provides access
to the disc space through an operative corridor be-
tween the peritoneum and the psoas major mus-
cle. This procedure keep paraspinal muscles intact
and require only gentle dissection of psoas muscle.
The patient is positioned laterally, left or right, ac-
cording to surgeon preference and targeting prob-
lem. A lateral abdominal wall incision is made, after
referencing the levels and assessing the patient’s
angulation and position according to radiographic
images. The indications for OLIF include all degen-
erative diseases of the spine, excellent results are
achieved in the correction of sagittal and coronal
deformities, especially in lumbar degenerative sco-
liosis accompanied by latero-listhesis or in patients
requiring revision surgery (Fig. 3).

The advantages of the OLIF surgical technique
are the minimally invasive nature of the access (the
surgical incision is only 2-3 cm and there is practi-
cally no blood loss), which allows extremely short
postoperative recovery [1, 4]. OLIF involves rapid
bone fusion, aggressive correction of deformities

Quz. 3. OLIF mexHuka — Busyaausauus Ha guckoBo npocmpaHcmBo

Fig. 3. OLIF technique — visualization of disk space
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kocmHa ¢y3us, azpecuBHa kopekuus Ha gedop-
Mumemu nopagu nocmaBsHemo Ha no-20AM UM-
naaHm. Jucekuus u pempakuus Ha npegHus pbb
Ha M. ncoac malop no3BoasaBa AymbanHus naek-
cyc ga ocmaHe u3usfno u3BvH onepamuBHomo
noAe, koemo eAuMuHupa Hy>kgama om uHmpaone-
pamuBeH HeBpomoHumopuHz. lMpegonepamuBHo-
mo nAaHupaHe BkalouBa wameaHa npeueHka Ha
nosuuyusima Ha 2oAemume magucmpaAHu cbgoBe
(aopma u goaHa npas3Ha BeHa). lMeppekmHama
onepamuBHa mexHuka Ha xupypza npemaxBa pu-
cka om 3acsizaHe Ha mpyHkyc cumnamukyc, c
nposiBsaBawa ce gucoyHkuus, uau cbgoBa yBpega
Ha mMazucmpaneH cbg, kakmo u npexogeH HeBpo-
Aoz2uveH gebuuum [9-12].

MATEPVAA

MauueHmkama nocmbnBa 3a nbpBu nom B Kau-
Hukama, Ha nocmeAeH peXkum, C goAHa napanapesa
u mexkok 60AkoB cuHgpom ¢ gaBHocm. N3BbpwBaHu
ca ® MHO20KkpamHu cnuHaAHU onepamuBHuU uHmep-
BeHuuu, goBexkgawu go uHBaAugusupaHemo ” u go
HacmbnBaHe Ha CUHGPOM Ha HeyCnewHo onepupaH
2pvbHak — FBSS. Caeg 3aBvpwBaHe Ha guazHoC-
MUYHUSA NAaH, KAUHUYHO obcwvXkgaHe u oueHka Ha
onepamuBHusa puck ce npegnpue u3BvpwBaHe Ha
cnuHanHa pekoHcmpykuusi u ¢y3us — OLIF mexHuka
Ha mpu HuBa. OcbwecmBaBaHemo Ha cnuHaAnHama
uHCMpymMeHmauus 6e HemucAumo 6e3 HaAuvuemo
Ha HeBpoHaBuzauuoHeH mpuuamepeH KOHMpoA —
uHmpaonepamuBeH 3D ckeHep ,0O-arm” u HaBuza-
uuoHHa cucmema Stealth Station S8 (due. 4, due.
5) nopagu abcoAlomHO NpoMeHeHa U 3aAuYeHa aHa-
mowmus [13, 14, 15].

MocmaBeHu ca mpu apmuduuuaAHu uHmMep-
BepmebpanHu cnelucobpa “Oracle DePuy Synthes”,
usnbAHeHU ¢ aBmonokHa kocmHoOMO3byYHa Mampu-
ua, caneg koemo e usBvpweHa 3agHa nepkymaHHa
(MuHumanHoO uHBa3uBHa) uHCMpyMeHmauus om
L2 go S1 u ayameHmauus Ha BuHmoBeme c koc-
MeH uuMeHm nopagu Huckama kocmHa nAbmHocm
(due. 6).

OnepamuBHomo Bpeme e 3HaUUMeAHo cbkpame-
HO BbAazogapeHue Ha uHmpaonepamuBHus 3D cke-
Hep — O-pamo npu nocmaBsHemo Ha gpadmoBeme u
mpaHcnegukyanapHume BuHmoBe.

D. Haritonov
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due to the placement of a larger implants. Dissec-
tion and retraction of the anterior edge of the psoas
major muscle allows the lumbar plexus to remain
completely outside the operative field, which elim-
inates the need for intraoperative neuromonitoring.
Preoperative planning includes as well careful as-
sessment the position of the major vessels (aorta
and inferior vena cava). The surgeon’s perfect op-
erative technique eliminates the risk of sympathetic
trunk involvement, with manifest dysfunction, or vas-
cular damage to a major vessel, as well as transient

neurological deficit [9-12].

MATERIAL

The patient was admitted in the clinic for the
first time, on bed rest, with lower extremities para-
paresis and intractable long-standing pain syn-
drome. Multiple spinal surgical interventions led
to patient disability and occurrence of failed back
surgery syndrome — FBSS. After completion of
the diagnostic plan, clinical discussion and as-
sessment of operative risk, spinal reconstruction
and fusion — OLIF technique at three levels — was
undertaken. The implementation of spinal instru-
mentation was unthinkable without the presence
of neuronavigation and three-dimensional control
— intraoperative 3D scanner “O-arm” and naviga-
tion system Stealth Station S8 (Fig. 4, Fig.5) due
to absolutely changed and obliterated anatomy
[13, 14, 15].

Three “Oracle DePuy Synthes” artificial interver-
tebral spacers filled with autologous bone marrow
matrix were placed, followed by posterior percutane-
ous (minimally invasive) instrumentation from L2 to S1
and screw augmentation with bone cement due to low
bone density (Fig. 6).

Operative time was significantly shortened thanks
to intraoperative 3D scanner — O-arm during the

placement of cages and transpedicular screws.
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Quz. 4. O-pamo (BAaB80), 3D HaBuaupaHo uMnAaHmupaHe Ha BuHmoBa uHcmpymMeHmauus — MIS mexHuka (8gscHo)

Fig. 4. O-arm (left), 3D navigated screw placement — MIS technique (right)
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@ua. 5. O6pasu om 3D HaBuzauus, BAsBo ce Busyaausupa uMnaaHma B peaaHu pasvepu u Bpeme u HezoBama nocoka Ha uMnNAaHMuUpaHe

Fig. 5. Images from 3D navigation, on the left the implant is visualized in real time and dimensions and its direction of implantation

Qua. 6. Crego-
nepamuBHu
pesyamamu

Fig. 6. Postopera-
tive results
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C nomowma Ha uHmpaonepamuBHa HeBpoHa-
Buzauusa Stealth Station S8 u 3D O-pamo be peanu-
3upaH OLIF L2-L3, L3-L4, L4-L5, kakmo u cnuHaa-
Ha uHcmpymeHmauus L2-S1 6e3 ycaokHeHus. Ha
nocmonepamuBeH koHmpoaeH ckeHep ce Busyaau-
3upa onmuMaAeH pe3yamam Ha aAueHauus u pe-
koHcmpykuus Ha cnuHaaHama konoHa B8 AymbaAHus
omgeA. MauueHmbm ce Bb3cmarHoBu 6bp3o ¢ omue-
meHa yacmuuHa pegykuus Ha HeBponozuuHus gedu-
uum, kamo 6e uanucaHa 8 gobpo 0bwo comamuyHo
CbCmosiHUE U HacouyeHa kbm omgeaeHue no opmone-
gus u mpaBmamonozausi.

OBCb)XOAHE

Mpegu 2-3 20guHU npoBedkgaHemo Ha nogobHa
onepamuBHa uHmepBeHuus 6u 6Buna HeBvb3moXkHa
UAU Bu Buna cBbp3aHa cbc cepuo3Ha NPogbAKUMEA-
HOoCcm Ha onepamuBHomo Bpeme, 3HauumeneH puck
om mandyHKuus U MaAno3uuus Ha UMNAaHMumMme,
3HaYuUmeAHo uHmpaonepamuBHo AbuyeBo HamoBap-
BaHe Ha uenus onepauuoHeH ekun u nauueHma, no-
pagu ekcmeH3uBeH $ayopockoncku koHmpoa, Heob-
xogum B npoueca Ha umnAaHmupaHe u oueHka Ha
noAokeHUEeMO Ha uHmepBepmebpasHume u mpaHc-
negukyanapHume umnaaHmu. lopenocoyeHume pu-
ckoBe ce cBexkgam go MuHUMyM upe3 u3noA3BaHemo
Ha HoBo nokoneHue uHmpaonepamuBHa 3D Busyanu-
3auus — O-pamo, kosmo yBeauuaBa akypamHocm-
ma 3a cmemka Ha cvkpameHo onepamuBHO Bpeme
u AbueBo HamoBapBaHe. Mpu koHkpemHus nauueHm
mekecmma Ha gezeHepamuBHUME NPOMEHU U Ha-
pyweHama apxumekmoHuka Ha AymbaAHUsi ceameHm
npaBam npoBexkgaHemo Ha xupypzausma 6e3 mesu
mexHoAo2uu HeBb3amoxXkHa uau BucokopuckoBa [2, 5].

KoHBeHuuoHanHama 2D peHmezeHoBa obpasHa
guazHocmuka e ocHoBeH uHmpaonepamuBeH Memog
3a oueHka nosuuusma Ha nocmaBeHume uHmMep-
BepBepmebpanHu UuMnNAaHMU U hepkymaHHU mpaHc-
negukynapHu BuHmoBe. HaBauzaHemo Ha Bucoko
mexHoAno2uuHama 3D HaBuzupaHa xupypaus B Aeue-
HUEMO Ha ChUHaAHU hamoAo2uu, 0cobeHo npu peBu-
3UOHHa Xupypaus u gepopMumemu e ¢ MHO206poUHU
npeumywecmBa npeg kaacuueckume onepamuBHu
Memogu, usnon3Bawu koHBeHuuoHaaHa 2D peHmeze-
HoBa obpasHa guasgHocmuka.
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With the help of Stealth Station S8 — intraopera-
tive neuronavigation and 3D O-arm, OLIF L2-L3, L3-
L4 and L4-L5 was realized as well as L2-S1 spinal
instrumentation without any kind of complications. An
optimal result of alienation and reconstruction of the
spinal column in the lumbar segment was achieved
on a postoperative control scan. The patient recov-
ered quickly with a reported partial reduction of the
neurological deficit, being discharged in a good gen-
eral somatic condition and referred to the department
of orthopedics.

DiscussioN

2-3 years ago, performing such operative inter-
vention would have been impossible or would have
been associated with a serious length of operative
time, significant risk of malfunction and malposi-
tion of the implants, significant intraoperative ra-
diation load of the entire operating team and the
patient, due to extensive fluoroscopic control, nec-
essary in the process of implantation and assess-
ment of the position of intervertebral spacers and
transpedicular screws. The above-mentioned risks
are minimized by the use of a new generation of
intraoperative 3D visualization — O-arm, which in-
creases accuracy of implants placement and short-
ened extremely operative time and radiation load of
the team and patient. In this patient, the severity of
the degenerative changes and disturbed architec-
tonics of the lumbar segment make performing the
surgery without these technologies impossible or
high-risky [2, 5].

Conventional 2D radiography is the main intraop-
erative method for assessing the position of placed
intervertebral spacers and percutaneous transpedic-
ular screws. The introduction of high-tech 3D navi-
gated surgery in the treatment of spinal pathologies,
especially in revision surgery and deformities, has nu-
merous advantages over classical operative methods
using conventional 2D X-ray diagnostics.
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Mpu npocnegsiBaHemo Ha nauueHmkama ce om-
b6ensn3Ba cuzsHudukaHmHa peguykuus Ha 6oakoBus
CUHgpOM, koimo 3aegHO CbC CnUHaAHama Hecmabua-
Hocm, Bewe OoCHOBHa UHgukauus 3a XUpyp2uyHOmMO
AeveHue. VAS npegu xupypauuHama AeueHue — 7-8
om 10, VAS cnaeg xupypauuHomo AeueHue — 1-2 om 10.

3 AKAIOUEHUE

Mopagu Auncama Ha gupekmHa Busyaausauus,
kakmo npu mpaguuuoHHume omkpumu onepamuBHu
gocmbnu, MUHUMaAHO uHBasuBHama cnuHaAHa Xu-
pypaus pasyuma usufaAo Ha peHmaeHozpadcku ob-
pa3u u komnlombpHo 2eHepupaHu pekoHcmpykuuu.
PazBumuemo Ha 3D HaBuzauuoHHUME MEXHOAOZUU
no3BonsBa onepamuBHa Hameca npu mexkku cnuHaa-
HU namoaoz2uu upe3 MIS (MuHumaAHo uHBa3uBHu)
onepamuBHU mexHuku.

Onumbm Ha Hawama kauHuka noka3Ba, ue BoBerk-
gaHemo Ha me3u mexHoAoz2uu B MuHuMaAHO uHBa3uB-
Hama HeBpoxupypaust Bogu go omauuHuU pedyamamu B
kopekuusma Ha mexkkocmeneHHU ChOHgUAOAUCMESU,
ckoAuO3U U gpyau namoAO2UU Ha 2pbBHaYHUS CMbAD U
¢ 2opgocm npegcmaBame mo3u KAauHuueH cayuad, mol
kamo moBa e nbpBama 3D HaBuzupaHa goA20oce2MeHM-
Ha MIS pekoHcmpykuus Ha AymbaneH ceameHm B Boaza-
pus. B gonvAHeHUe koM moBa — aBaHz2apgHama onepa-
muBHa mexHuka OLIF pymuHHO ce npuaaza eguHcmBeHo
B KauHukama no HeBpoxupypausi U 2pbbHavHa Xupypaus
Ha MBAA ,Copue u Mo3bk” — INMaeBeH. MuHUMaAHO UH-
BasuBHama 3D HaBuzupaHa xupypausi ce npeBpouwia B
HezamMeHUM Memog, ¢ koumo 3aceza pa3nonazam camo
Hau-Bucoko cneuuanusupaHume ueHmMpoBe 3a 2pvb-
HauHa xupypaus 8 cBema. Ta npugobuBa Bce no-2ons-
Ma nonyaspHocm B cdepama Ha chuHaaHama xupypaus,
kamo gemoHcmpupa be3npeuegeHmHa akypamHocm Ha
nocmaBeHume uMnAaHmMu, MHO20 no-kpambk Bv3cmaHo-
BumeneH nepuog, CbomBemHo HamaneH BOAHUYEH Npe-
CcmoU U HaMaAeHU pasxogu 3a AeYeHue.

N3non3BaHu cvkpaweHus: OLIF — npegHa koca uHmepBep-
mebpanHa ¢yaus, ATP — npegncoaceH gocmbn
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Follow up the patient showed significant reduc-
tion of pain syndrome, which was the main indi-
cation together with spinal instability. VAS before
surgery 7-8 out of 10 and VAS after surgery 1-2 out
of 10.

CONCLUSION

Due to the lack of direct visualization, as in tra-
ditional open operative approaches, minimally inva-
sive spinal surgery relies entirely on radiographic
images and computer-generated reconstructions.
The development of 3D navigation technologies
allow surgical intervention in severe spinal pathol-
ogies through MIS (minimally invasive) surgical
techniques. The experience of our clinic showed
that the introduction of these technologies in min-
imally invasive spine surgery leads to excellent re-
sults in the correction of severe spondylolisthesis,
scoliosis and other pathologies of the spine and we
are proud to present this clinical case, as it is the
first 3D-navigated long-segment MIS reconstruction
of a lumbar segment in Bulgaria. The other very
important point is that this avant-garde and pow-
erful surgical technique — OLIF is performed rou-
tinely only in the Clinic of Neurosurgery and Spinal
Surgery — “Heart and Brain” Hospital Pleven. The
minimal invasive 3D navigated surgery become a
cutting-edge technique which is available only in
the most specialized centers for spine surgery in
the world. It is gaining more and more popularity in
the field of spinal surgery by demonstrating unprec-
edented accuracy of the placed implants, a much
shorter recovery period, correspondingly reduced
hospital stay and reduced treatment costs.

Abbreviations used: OLIF — Oblique lumbar interbody fu-
sion, ATP — Anterior to psoas
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HACAEACTBEHA TOPAKAAHA AOPTHA BOAECT - 3HAYEHUE HA PASINO3HABAHETO
HA 3ABOAABAHETO

E. BeuyeBa-Kpauayup, 1. AHzenoBa-XpucmoBa, T. BacuneB

ANabopamopus no meguuuHcka eeHemuka, LieHmvp no moaekyrspHa namonoeus, MHozonpoguaHa 6oaHUUa
3a akmuBHo neyeHue ,,Copue u Mo3vk” — [IreBeH

Peslome. HacnegcmBeHama mopakanHa aopmHa 6onecm (HTAB) e epyna om BpogeHu CbCmosiHUS C
pa3Bumue Ha crnabocm Ha cmeHama Ha 2pbgHama yacm Ha aopmama, acouuupaHa ¢ npegpasnonoxke-
Hocm kbM aopmHa guaamauusi, aHeBpuama u ocmpu ycAokHeHus kamo gucekauus u pynmypa. Bauso
20% om nauueHmume ¢ TAB umam 2eHemu4HO 0bycAaoBeHa npegpasnorokeHocm kbM moBa cbecmosiHue,
kamo gonbAHumeaHu puckoBu dakmopu npe3 uHguBugyaaHus >kuBom (Hanpumep apmepuaAHa Xunep-
moHus) Bogam go usaBa Ha borecmma. HTAB Moke ga 6bge CUHgPOMHA UAU HECUHgPOMHa, kamo ca
uzBecmHu noHe 16 acouuupaHu 2eHa. PaHHOmMo pa3no3HaBaHe Ha damunHama (HacnegcmBeHa) dopma
Ha 3abonsgBaHemo nNo3BoAaBa ugeHMuduuupaHe Ha gpyau, nomeHuuaAHo puckoBu Auua B8 cemeticmBomo,
kamo 8 yacm om cayyaume HacanegcmBeHocmma Moxke ga ce gokake gepuHumuBHO u MonekyasipHo-
2eHemuuHo. MiHguBugume ¢ noBuweH puck om aopmonamus nogaekam Ha pegoBHO npocnegsiBaHe u
HaBpemeHHO npome3upaHe npegu Bb3HukBaHe Ha ocmpo ycAoKHEHUE U CMbpm.

KalouoBu gymu: HacaregcmBeHa mopakaaHa aopmHa boaecm; guaamauus Ha aopmama; aHeBpusma Ha
mopakanHama aopma; gucekauus Ha aopmama; CUHgpoMHa HacaegcmBeHa mopakanHa aopmHa 6o-
AECm; HECUHgPOMHA HacaegcmBeHa mopakanHa aopmHa boaecm
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HEREDITARY THORACIC AORTIC DISEASE - SIGNIFICANCE OF DISEASE
IDENTIFICATION

E. Betcheva-Krajcir, P. Angelova-Hristova, T. Vassilev,

Laboratory of Medical Genetics, Center of Molecular Pathology, Multiprofile Hospital for Active Treatment
“Heart and Brain”, Pleven, Bulgaria

Abstract. The hereditary thoracic aortic disease (HTAD) is a group of conditions of congenital aortic chest
wall weakness, associated with a predisposition to aortic dilatation, aneurysm and their acute complications —
aortic dissection and rupture. Nearly 20% of all patients with TAD have a genetic predisposition and additional
lifetime risk factors (e.g., arterial hypertension) provoke clinical manifestation of the disease. HTAD can
be syndromic or non-syndromic; there are at least 16 genes, known to be associated with it. Identification
of the familial (hereditary) form of the disease enables early detection of other family members at-risk for
aortic accidents. In some families, the exact genetic defect can be identified, thus definitively confirming the
diagnosis, and sought for in further relatives. Individuals at an increased risk of aortopathy are subject to
regular follow-ups and timely aortic replacement before lethal acute complication occur.

Key words: Hereditary thoracic aortic disease (HTAD); aortic dilatation; thoracic aortic aneurysm; aortic
dissection; syndromic HTAD; non-syndromic HTAD

BbBEOEHUE INTRODUCTION

TopakaaHama aopmHa 6oarecm (TAB), uau aopmo- Thoracic aortic disease (TAD) or aortopathy is an
namusi, € cbopHo noHsimue, BkAlouBawio namoaozuuHu  umbrella term for different pathological changes that
usamMeHeHus, koumo 3acsiczam cmeHama Ha gpbgHama  affect the wall of the thoracic aorta — from its origin
yacm Ha Hau-20AeMusi apmepuaneH cbg B8 maaomo —  at the aortic root, through the sinotubular junction, the
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aopmama, om HayaAHama ¥ yacm — aopmHus kopeH,
npe3 cuHomybynapHama Bpuv3ka, acueHgeHmHama
aopma, aopmHama gb2a U gecueHgeHmHama aopma
go MACMOMO Ha npeMuHaBaHemo 1 npe3 guadppazma-
ma. B moBa noHsmue ce BkalouBam aopmHa guanama-
uus, aHeBpuama, gucekauus u pynmypa [1].

Auaamauuama Ha aopmama Hau-06wo npegcma-
BasBa yBeAuueHue Ha guamembpa Ha HanpeyHomo
ceueHue Ha aopmama — cpegHo Hag 40 mm (makap
ue B momMeHma ce npegaazam NO-NPeuu3HU CMOUHO-
cmu 3a Bceku omgeneH aopmeH ceameHm, chopeg
Bb3pacmma Ha nauyueHma, obwama My meaecHa no-
BbpxHOoCM U gp.) U z-score' Hag 2 eguHuuu [1]. AHe-
Bpusma Ha mopakaaHama aopma npegcmaBasBa owe
NO-3HaUUMEAHO, MpalHO paswupeHue Ha 2pbgHama
yacm om aopmama, npu koemo HeUHusm HanpeueH
guamembp cmaBa ¢ 50% no-2onaM om Hopmama.
Hau-2oAsMO KAUHUYHO 3HaueHue umam aHeBpusmama
Ha aopmHusi kopeH u acueHgeHmHama aopma [2]. 3a
ugeHmuouuupaHe Ha aopmHa aHeBpu3ma e Heobxo-
gumo u3amepBaHe Ha guamembpa Ha aopmama B kpas
Ha guacmoAama c nomowma Ha exokapguozpadus
(3a kopeHa Ha aopmama), komnlombvpHa momozpadus
UAU u3cAegBaHe C sagpeHO-MagHUMeEH pe3oHaHC (3a
Bv3xogswama aopma) [1, 3, 4]. AHeBpuamama ocma-
Ba bescumnmomHa 3a gbA20 Bpeme u npegcmaBasBa
puckoB ¢akmop 3a Bv3HukBaHe Ha >kuBomosacmpa-
waBawa gucekauus Ha aopmama [2]. 3a pa3auka om
gucekauusma, npu kosmo ce HabalogaBa paskvcBaHe
Ha gBama BompewHu cAOA HA cmeHama Ha aopma-
ma (UHmuma u megus), 3agopkaHe Ha kpbBma B yB-
pegeHus cbg no HezoBama gb/akuHa U pasgensHe Ha
cnoeBeme Ha cmeHama eguH om gpys, pynmypama
Ha aopmama e cBbp3aHa ¢ paskbcBaHe u Ha mpemus
BvHWeH cAol Ha cmeHama Ha aopmama (agBeHmu-
uus) ¢ usmuyuaHe Ha kpvB u3BoH cbpgeuHo-cbgoBama
cucmewma [1].

TAB no-uecmo e HeHacregcmBeHa, a B okono
20% om cayyaume — HacnegcmBeHa (HTAB). la-
uueHmume ¢ HTAB umam 2eHemuuHO obycaoBeHa
npegpasnonokeHocm kbMm aopmonamusi, kamo go-

E. Betcheva-Krajcir et al.
Hereditary thoracic aortic disease... CARDIOLOGY&
Volume 6, Number 1+ 2023 CARDIAC SURGERY

ascending aorta, the aortic arch, and the descending
aorta, up to the point of the aortic hiatus of the dia-
phragm. TAD includes the aortic dilatation, aneurysm,
dissection and rupture [1].

Aortic dilatation is defined by an increase in
aortic cross-sectional diameter above the norm for
a given age and total body surface area (on aver-
age > 40 mm in diameter at the aortic root) and
with a z-score' > 2 [1]. The aortic aneurysm rep-
resents a more significant, persistent enlargement
(bulging) of the aorta, which transverse diame-
ter exceeds 50 % of the normal size. Aneurisms
of the aortic root and ascending arch have the
greatest clinical significance [2]. The aortic root
aneurysm is detected by echocardiographic mea-
surement of the aortic diameter at the end of the
diastole, whereas the aneurysm of the ascending
aorta should be evaluated by CT or MRI imaging
[1, 3, 4]. An aneurysm might remain asymptomatic
for a long period of time but is a major risk fac-
tor for an abrupt occurrence of a life-threatening
aortic dissection [2]. In contrast to a dissection,
which involves rupture of the two inner layers of
the aortic wall (intima and media), retention of
blood between the inner and middle layers and
separation of the aortic tissue layers along the
aorta, aortic rupture is a complete tear through all
three layers of the aortic wall (the third being the
adventitia) and causes acute extravascular hem-
orrhage within the thoracic cavity [1].

Most TAD cases are sporadic or non-hereditary
and only about 20% are hereditary (HTAD). Pa-
tients with HTAD inherit genetic variants that confer
predisposition to aortopathy, but additional lifetime
risk factors trigger disease manifestation [2]. Risk

factors include persistent untreated arterial hyper-

'BeAuyuHa, nokasBawa cmeneHma Ha omkAOHeHUe Ha gageH uamepum nokasamen (B cAyuas nAow, Ha a0pmHusi AyMeH npu cuHyca Ha BaacanBa) om
cneuuduyHama 3a gageHa Bvbapacm, nonyAauus, NOA, pPbCm, Me2A0 U M.H. cpegHa cmouHocm. M3yucaeH e ¢ nomowma Ha oHAauH kankyaamop Ha
Acouuauusma 3a cuHgpoM Ha MapdaH, gocmbneH Ha https://marfan.org/dx/z-score-adults/

'The z-score demonstrates the degree of deviation from an average value of a measurable index — the aortic lumen area at the sinus of Valsalva, for
a given age, population, gender, height, weight, etc. Calculated with the Marfan Syndrome Association's online calculator, available at https://marfan.

org/dx/z-score-adults/
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noAHUMeAHU puckoBu ¢akmopu npe3 uHguBugyaa-
Hus >kuBom Bogsm go pasBumuemo Ha Hakos om
dopmume n [2]. TakuBa puckoBu ¢pakmopu ca goa-
2020guWwHa apmepuaAHa xunepmoHus, miomloHony-
WEeHe, XunepxoaecmepoAemus u amepockaeposa, na-
MOAO2UYEH NpouecC Ha aopmHama kaana (Hanpumep
BpogeH gedekm kamo bukycnuganHa aopmHa kaa-
na), Backyaumu, mpaBmu Ha 2pbgHus kow u gpyau
[1, 2]. TeHemuuHume puckoBu dakmopu Hau-uecmo
ca cBobp3aHu ¢ pasauvHu BpogeHu gepekmu Ha oc-
HOBHU cmpykmypHuU npomeuHu uAu BaxkHu eH3umu B
cvbeguHumenHama movkaH B8 op2aHu3ma. MamozeHHu
BapuaHmu B Hskonko om 2eHume om masu 2pyna ca
gokasaHo acouuupaHu ¢ HTAB [2].

HTAB moke ga 6bge CUHgPOMHA U HECUHgPOMHa
[1, 2]. HecuHgpomHama dopma Ha HTAB ce xapakme-
pusupa camo ¢ aopmonamusi, 6e3 3acsizaHe Ha gpyau
cucmemu. Okono 20% om uHguBugume ¢ HECUHgPOMHA
HTAB umam noHe owe eguH 3acezHam pogcmBeHuk
(nosumuBHa damunHa aHamHesa), a npu okono 30%
Om HecuHgpoMHume cAyvau moxke ga ce gokaxke ze-
HemuuHusm gedekm [2]. ObukHoBeHo aopmHa gu-
cekauus npu HecuHgpomHa HTAB HacmbnBa npu go
okono 40% om uHguBugume Ha cpegHa Bov3pacm 43
20guHu. 3a cwkaneHue, MHO20 Yecmo AuncBam gaHHuU
3a npegxogHa guAaamauus Ha aopmama, kamo camo
om 10 go okono 45% om msx MmoXe ga ca umaAu ma-
kaBa. ToBa npaBu guaamauusima HeHageXgeH bene2
3a ckpuHuHz 3a puckoBu uHguBugu, kamo Bce owe
ce mbpcu gpye npo2HocmuueH mapkep 3a KAUHUYHO
npuaokeHue. Kamo nogBug Ha HecuHgpomHama HTAB
ce pasaaekgam u nauueHmume ¢ BpogeHa bukycnu-
ganHa aopmHa kaana, npu koumo obaue gucekauus-
ma Ha aopmama e MHo20 psagka (go 0,2%) [1]. Mpu
cuHgpoMHama dopma Ha 3aboasBaHemo ocBeH TAB
ce HabAalogaBam cumMnmoMU CbC 3acsizaHe U Ha gpyau
op2aHu u cucmemu [2, 5-8]. PazauuHu namozeHHu Ba-
puaHmu B egHU U Cbwu 2eHU Mo2am ga ca omzoBop-
HU U 3a CUHgPOMHUME, U 3a HECUHgpPOMHUMe ¢popmu
Ha 6oarecmma. M3BecmHu ca noHe 16 2eHa, Mymauuu
B koumo ca acouuupaHu ¢ HTAB [1, 2].

PaHHomo pa3no3HaBaHe Ha puckoBume Auua ¢
HTAB, pegoBHomo um npocaegsBaHe u HaBpeMeHHOMOo
npodurakmuuHomo 3amecmBaHe Ha yBpegeHus aop-
meH ceameHm ca kpumuyHu 3a cnacsiBaHe om BHesan-
Ha cbpgeuHa cmopm kakmo Ha nauueHmume, maka u
Ha mexHu pogcmBeHuuu [1, 2, 9]. Cnopeg Hawus onum
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tension, tobacco consuming, hypercholesterolemia
and atherosclerosis, aortic valve pathology (e.g.
congenital defects such as bicuspid aortic valve),
vasculitis, chest trauma, and other [1, 2]. Common
genetic risk factors are deleterious genetic variants
in genes, encoding key structural connective tissue
proteins or enzymes. Some pathogenic variants in
those genes have been identified to be associated
with HTAD [2].

HTAD can present clinically in two forms: syn-
dromic or non-syndromic [1, 2]. The non-syndrom-
ic form of HTAD is characterized by isolated aor-
topathy, without systemic involvement. About 20%
of the individuals with non-syndromic HTAD have
at least one affected relative (e.g. have a positive
family history), and in about 30% of the non-syn-
dromic familial cases, a deleterious genetic vari-
ant can be identified [2]. In non-syndromic HTAD
patients, aortic dissection occurs in up to 40% of
the affected individuals by an average of 43 years.
Regrettably, there is often no evidence of prior aor-
tic dilatation in those patients (in 55% to 90% of
the cases). Thus, an aortic dilatation remains an
unreliable marker for individuals-at-risk screening;
alternative prognostic markers for clinical applica-
tion are being extensively researched. Some au-
thors consider the congenital bicuspid aortic valve
as a subclass of non-syndromic HTAD, although
aortic dissection is very rare in this group (up to
0.2%) [1]. The syndromic HTAD involves both TAD
and systemic disease [2, 5-8]. Different pathogenic
variants in the same gene might cause syndromic
or non-syndromic form of HTAD. Up to date, the as-
sociation of at least 16 genes with HTAD has been
demonstrated [1, 2].

Early identification of individuals at-risk for
HTAD, their consistent follow-up, and timely prophy-
lactic replacement of the damaged aortic segment
are critical measures to lower mortality rates from
sudden cardiac death among patients and their rel-
atives [1, 2, 9]. In our experience, almost all pa-



B Had-uyecmus cayuall nauueHmume C aopmonamus no-
nagam B cneuuaAusupaHa kapguonozuuHa kauHuka uau
kauHuka 3a uHMeH3uBHO AeueHue B cneweH nopsgobk
nopagu BHe3anHO HacmMbnuAa ocmpa pempocmepHanHa
6onka. [JokasBaHemo Ha aopmonamus Npu mAx Ce 0CHO-
BaBa npegu Bcuuko Ha gaHHU om obpasHa guazHocmuka
(exokapguozpadus, komnlomovpHa momozpadus, aopmo-
2padus). Koeamo npu nocmaBsHe Ha guazHo3ama 3a
nbpBu Nbm nauueHMbm e cpaBHumenHo mMaag (0kono u
nog 50 2.) u uma no3umuBHa dpamunHa aHamHe3a 3a aop-
monamusi UAu BHe3anHa cobpgeuHa cmbpm, kauHuuuc-
mume npegnonazam HTAB, kamo Hau-uecmama Boge-
wa gudepeHuuanHa guagHosa e cuHgpoMm Ha MapdaH.
B cvenacue ¢ AumepamypHume gaHHu [1, 2] Hawusm
onum om nocAegHama 2oguHa nokasBa, ue 8 noBeuemo
cnyyau HTAB ce nposiBsBa kamo HecuHgpomHa dopma.
B masu cmamus npegcmaBsme 0606weHU gaHHU
3a nauueHmume ¢ HecuHgpoMHa opma Ha HTAB, nony-
YuAu Meguko-2eHemuuHa KoHCyAmauus npes3 usamMuHa-
Aama 2oguHa B8 Hawama npakmuka, ¢ uea ga hoBuwum
ocBegomeHocmma 3a moBa >kuBomosacmpawaBaw,o
cbcmosHue. Lleama e ga Hacouum BHumaHuemo Ha
cneuuaaucmume, ye cnopeg cbBpemeHHUmMe Hacoku
npu npegnoAokeHue 3a Haauvue Ha HTAB, gopu msa ga
He e gokasaHa MoAekyAspHO-2eHemuuHo, npenopbku-
me 3a npocaegsBaHe u npodunaakmuka mpsbBa ga ce
paswupsm u ga obxBaHam He camo nauueHma, HO U
He2o0Bume pogcmBeHuuu om nbpBa u Bmopa cmeneH.

KAUHWMYHM cAyyAn

AuuHa u pamuAHa aHaMHe3a

B mabauua 1 ca npegcmaBeHu 0606weHU gaHHU
3a nem nauueHmu, HaCoYeHU NPe3 uaMuHaAama 20gu-
Ha 3a megukozeHemuuyHa koHcyaAmauus om KAUHUUuc-
mu kapguoAo3u no noBog cobMHeHue 3a HacanegecmBe-
Ha ¢opma Ha mopakanHa aopmHa borecm (HTAB).

Bcuuku nauueHmu ca npuemu no cnewHocm BvB
Bpbska ¢ pempocmepHanHa onpecus u boaka B npe-
kopguanHama obaacm, 3agyx UfuAau obuia caabocm.
Bcuuku nauueHmu ca om mMoxkku noA. Boapacmma npu
nbpBoHayaAHO nocmaBsHe Ha guazgHo3ama aopmona-
mus (171.2 Ocmovp aopmeH cuHgpom) e mexkgy 33 u 55
20guHu. lMpu eguH nauueHm e ycmaHoBeHa guaama-
uus Ha Bvaxogsawama aopma, npu gBama — gucekauus
Ha aopmama mun A no Stanford (om msax 3a eguHus
€ ymouHeHo, ye ce kacae 3a De Bakey mun [), npu
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tients with aortopathy are being recognized only
after they are admitted to an emergency unit or
cardiology due to severe, acute retrosternal pain.
The clinical diagnosis of aortopathy is confirmed
by imaging, e.g. echocardiography, computed to-
mography, aortography. A young age of onset (be-
fore or around 50 years of age) and a positive fam-
ily history of aortopathy or sudden cardiac death
are suggestive findings for the physicist for a HTAD,
with Marfan syndrome being the most common
differential diagnosis. In agreement with the liter-
ature [1, 2] our experience over the last year has
shown that the most common form of HTAD is the
non-syndromic form.

In this article, we summarize the clinical find-
ings of patients with suspected non-syndromic
HTAD in our hospital in the past year and referred
to genetic counselling. Our aim is to raise aware-
ness of this life-threatening condition and current
guidelines, which recommend follow-up and sur-
veillance for all patients with clinically suspected
HTAD, as well for all their first- and second-de-

gree relatives.

CLINICAL CASES

Personal and family history

Table 1 summarizes the clinical findings in five
patients referred to genetic counseling in the past
year due to suspected hereditary thoracic aortic dis-
ease (HTAD).

All patients were admitted to the emergency
unit because of acute retrosternal oppression and
precordial pain, shortness of breath and/or fatigue.
All patients were male. Their age at initial diagno-
sis of aortopathy (171.2 Acute aortic syndrome, ICD-
10) was between 33 and 55 years. One patient had
dilatation of the ascending aorta, two patients had
Stanford type A aortic dissection (one of whom was
specified as De Bakey type 1), one had aneurysm
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€guH nauueHm e ycmaHoBeHa aHeBpu3ma Ha Bv3xogs-
wa aopma u aopmHa gucekauus mun Il no De Bakey,
a npu gpya — gucekauus Ha aopmama mun Stanford B
(DeBakey lll). dBama om nauueHmMume ca CbC Cbnbm-
cmBawo 3abonsBaHe — XpOHUYHA 3acmouHa Cbpgey-
Ha HegocmamvuHocm (Il @K no NYHA) u gBama — ¢
apmepuanHa xunepmoHus lll cm., kamo eguHusm om
msax uma u gBeme 3aboasBaHus. EQUH om nauueHmu-
me noyuHa Manko caeg npoBexkgaHe Ha 2eHemuyvHama
koHcyamauus om "BHe3anHa cbpgeyHa cMbpm”.

Humo eguH om nauueHmume He nokasa benesu 3a
CUCMEMHO 3acsizaHe Ha CbeguHumeAHama mbkaH, kamo
He Bsxa HabalogaBaHu 3HauumeAHu ckenemHu usMeHe-
Husi, He ce ycmaHoBu AuueB guamopdusbm U cucmem-
Hama oueHka npu Bcuuku nauueHmMu bewe ganey nog
2paHuyHama cmouHocm om 7 eguHuuu [10, 11] — no
€guH nauueHm uma cbomBemHo 1, 2 uau 3 mouku, a
gBama — 0 mouku. 3a HUMO eguH NauueHm He ce ycma-
HoBuxa gaHHU 3a Aykcauus Ha ouHama Aewa UAU gpyaa
cnheuuduuHa 3a CbeguHUmMeAHombvkaHHO 3abonsBaHe
opmanmonozuuHa cumnmomamuka. Npu mpuma om na-
uueHmume ce koHcmamupa okaoHeHue 8 cmolHocmma
Ha Z-score > 2, HO npu gpyaume gBama, koumo ca 6e3
omkAoHeHue, Beue e npoBegeHo npomesupaHe u He ca
HaAUYHU gaHHU 3a pa3vepa Ha guamembpa nNpu CuHyca
Ha BaacanBa npegu onepamuBHama Hameca.

Mo3umuBHa pamunHa aHamMHe3a 3a aopmonamus
uma npu gBama om nauueHmume, a Npu ow,e eguH —
CuAHo BeposmHo maukama e noyuHana om peneBaH-
MeH ocmMbp UHUUgeHm, HO AuncBa gokymeHmauus.

OBCb)XXOAHE

TopakaaHama aopmHa 6oaecm (TAB), uau aopmo-
namus, e c6opHoO noHamue, BkalouBawo namoaoguu-
HU u3MeHeHusi, koumo 3acsizam cmeHama Ha 2pbg-
Hama yacm Ha aopmama u ce u3passBam B aopmHa
guaamauus, aHeBpuama, gucekauus uAu pynmypa,
kamo myk He ce BkalouBam amepockaepomuyHu u3-
MeHeHus [1, 2]. Juaamauusma u aHeBpuamama Ha
mopakanHama aopma ocmaBam 6e3cumnmoMHU 3a
gbnaz2o Bpeme u npegcmaBasBam puckoB dakmop 3a
Bv3HukBaHe Ha >kuBomosacmpawaBawu ocmpu yc-
AokHeHust kamo gucekauus u pynmypa. B 3aBucu-
Mocm om aHza)kupaHama yacm Ha 2pbgHama aopma
— Bb3xogawa (acueHgeHmHa), Husxogswa (gecueH-
geHmHa) uau u gBeme, aopmonamuume ce kaacu-
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of the ascending aorta and De Bakey type Il aor-
tic dissection, and one had Stanford type B aortic
dissection (DeBakey lll). Two of the patients had a
comorbid condition, chronic congestive heart failure
(NYHA class Il) and two had stage lll hypertension,
one of them having both conditions. One patient
died of a “sudden cardiac death” shortly after the
genetic counseling.

None of the patients showed signs of systemic
connective tissue involvement, nor had significant
skeletal alterations or facial dysmorphism; the sys-
temic score of all patients was well below the cutoff
value of 7 points [10, 11]: two patients had 0 points;
one had 1, one had 2, and one had 3 points. No signs
of ectopia lentis or other connective tissue associat-
ed ophthalmopathies were identified.

Three patients had abnormal Z-scores greater
than 2; however, the rest of the patients (two) had
already had aortic root replacement and no informa-
tion on the Valsalva sinus size prior to operation was
available.

A positive family history of aortopathy was found
for two of the patients, and a sudden cardiac death of

the mother was suspected in a third one.

DiscussioN

Thoracic aortic disease (TAD) or aortopathy is
a collective term involving various pathological alter-
ations of the wall of the thoracic part of the aorta be-
sides atherosclerotic alterations; it includes the aortic
dilatation, aneurysm, dissection, and rupture [1, 2].
The thoracic aortic dilatation and aneurysm remain
generally asymptomatic for a long time but are a con-
siderable risk factor for life-threatening acute compli-
cations such as dissection and rupture. Depending on
the part of the thoracic aorta involved — the ascend-
ing, the descending or both, aortopathies are being
classified according to two systems — the DeBakey



cARDIOLOGY &g
CARDIAC SURGERY

spodar aseq / nehAvd NHahNHNVY

‘snBdaobadu oHoBB — |1 "enbdaobadu ogsv — |1y ‘Bndedzowdoe ‘sndpedzonow
eHdawojuwoy — &) ‘Bndedzonbdeyoxs — Jyox3 “ewedzonbdeyodwyave — M3 ‘Bndodwdaunx eHdaweyogav — XyV ‘BnHowdaunx eHvendawde - Xy ‘WOOHhawWewo0haH eHhabfdao eHNowoeE BHhNHOAX —
HOEX "WooHhawewoobaH eHhabdao — HO "euevy eHvedwnn — M "WOOHhawewoobaH eHhadgag eHhnHodX — HGX "wydedHn Habdexonn dawoo — INO ‘Hewdoe — oy yodou Henabdao Hebodg — L1Og

'VEHNhOU — } "NWOOHNOWO SWNHVEAWE BO NHOhOOOU ‘@NHBhaV owoHgnwedauo nbadu swnwooHNow e nHHeb ensH — , “eHednnnwooH2enb owogdau ndu woedeag ‘}@suo jo aby — |

E. Betcheva-Krajcir et al.

Hereditary thoracic aortic disease...

Volume 6, Number 1+ 2023

‘aeoe|| "ee ob e2ab oy wo uavd
HaVEWNWHN ‘(||| Aexegaq) g plojuels unw oy gndogAv
eHWHabaNoah eH snnexoonb sndedeowdoy sndawdy
‘el Y "ewdoe eHveHnwobge g usve ee snNnyau Bnuong wo g‘c ‘wo ‘(11 Aexegaq) g plojuels unw 1S
-0A0 “ewdoe eHednwevnly : Mox3 XMV 1M -0ad(] 9z k- ‘wo 8H HaX — &jnepy — XV "6°HH ewewdoe eH BNNe)8dNLT "L/l N 1S A
'0°9 :Bndedzowdoy ‘NEOHBWD NNNhEBHE
OHhneHnBowax €89 ‘BngevygAo sndewde egsv ,ondao® wo -2 snnewnadAzad eH
n sndewde eHBnwodey emgo egsv eH ewadw G eH | 0B HNmeg — -wdoe eHHauawooNsY (9661/01)
eHvennoyodu g eeogwodw BHhNdwHaNOY3 ,ondao, wo Aeyeg @ ou || unw Bnnexaonb
‘WHaN299 BNHVEWNo)odu g BNev)gAD eHOBB 2 OF eH AW waHno n "2 eHwdoe n ewdoe emsboxeag
n ofsinvepenonxedg oAyHAdw ‘sndeswde eH 62 BH } Ohnh HNMegqg — eH ewendgaHe Bogou ou zgg =N
-godboveg eHgeva egsv nHednwevniy el y HO "2 094 emeg — | "VHAN ou MO wdedanHL ecawodu o e2ab
‘U n UV nHednwevny *|| Aeyegaq snnexaonb (2) wnyeued ‘BNNexaonb | || HOEX 0'0SI | eHwdoe n ewdoe emsboxeag eH
Bavo e2ab n oHabHaNoE oy aHedneawodu Bnuong wo 0Ly snjoad 0 ewendgaHe oy — "2 ‘wo | eHedneawodu Bavo anHBoWOAD €9
1sod "1S :y0x3 "0°g :[¥3 dewvox n Jy3 -oad| 02z ='wg oH 0S o } - wedq — XY ‘6L ‘wodBHNO Hawdoe dawoQ Z'1/| N 8¢ Al
‘ewdoe eHveHNN
-obge g HawAv gnmve( “egveoveg BH NoAHND ‘2 610 PJojuelS OU Y unw
ognH eH ewdoe eHednwevnit "y 6dodHew) ewewdoe eH snnex)aonb Bogou
snnexaonb Bavo oHabHanoe oy aHedneawodu Bnuong wo op's M ouevodu | YHAN ou MO ou snnedauo Bavo anHsowoa) 85
1s0d 1S :Bnded2owdoy ‘el ‘[Mox3 '0'g M3 -oad| €99 ‘w oo oH '2 08 BH BMEg — | || HOEX 0°0SI | ‘wodBHNo Hewdoe dawoQ g1/ N fele} n
‘2 g20g edAwuAd
‘snnexeonb eHwdoe ee NHHeb emegmevues ee neaveg €89
€99 :ndpedzowdoy ‘edAwuid emegevuee ee ‘ewdoe eHvesedow eH ninendgaHy
neavag €99 ‘ewdoe eHvexedow BH nwendgaHy ‘2 102 snnewnadAz2ad eHwdoe
el ) "ewdoe emsboxeag eH Bneewyg "BNNYHAD (1) snqaib + vAynwdagnb BHHBUBWOOX00Ng ‘| unw Aayeg
edgob o eeawodu BHhNHEXAIN O YAY 1sod ‘1S (2) wnyeuled govadawoy| | 8@ ‘pIojuelS ou Y unw BnNnexaonb
'y BdodHew) snnexaonb Havo oHebHanoe oy 1daz LWo g2'e snyoad wdand eHhabdad 9 sndoeAv | Hogou ou ewdoe eHWHabHaNOE BH Jiy
sHedneawodu 1sod "1S "XMV :¥0x3 '0'g M3 | ob snuonpy 8Ll =we oH wo ‘2 0z | eynew — gndawdy aHedneawodu Bavo enHBoWOAD W ee I
"2 €5 } HIX BineN —
NNO "2 €9 | emeg — oHabHaNnoe
'0°9 :Bndedzowdoy ‘BNneyaonb ewdoe n enbdaobadu oHOBG eH
‘ewdoe eweHWHaBHaNO. BH BNEBWNS BHVEhEH gndwawnoe oy — ‘2 /¥ | "eHedne snhewevnit “ewdoe eweHwHab
9 BHOPOHBWOL ‘BNNexaonb eHwdoe ee nHHeH wo gL'y | eHveyedow -awodu OHUEBVY| Oy ‘2 -HONOB BH BNEBWDS BHVEhEH 6%
BINBH (B[ ) "W { < BQVEOVEY : [H0XJ '0'g :[M¥3] oH 122 ="w | oH /€ BH ‘J0g — wedg — —| 'wodBHNO Hawdoe dawoQ Z'1/| N a4 |
waend (*2) woedeag
a egveoveg e)jHaho -dowenb neoHzenb 9NHahaV n ecoHz2enh eHveAwyy
BnHegbavoen nHvewHawAdwoHy nhQ ‘al09s-Z | eHWawoN) gahny esaHWeHe eHVNNe( n2Adif emabog | voiy (*2) LOV | wHanney

eHNBo2 eweHBavoou eadu BNNewVAOHOY BHhNWaHa2-0)XNBan nvnhAvou ‘Qy|H ewsezevoubadu O swnwHaNNeU BH BESHWNEHE BHVNIWEGD N BWEHKhNV WO NHHEB NHeMQgogQ *| ehnvgel

I o



E. BeyeBa-Kpauyup u gp.
Tom 6, bpou 1 - 2023

HacregcmBeHna mopakanHa aopmHa 6oaecm...

wnuie bl — Y "wnuie 39| — v ‘Aydesboyioe “Aydeibowoy Jeindwos — ]9 Aydeiboipiesoyoq — HHoyog ‘welboipsesonosle — HOF ‘AydoiiiadAy Jejnouuea 18] — HAT "uoisualadAy

[eusle — Hy "ainjie} Leay aAsabuod dIUoIYD — JHDD "8INjie) Leay — JH "SA[BA [RIIW — AN "8INn|ie) [eual DIUOIYO — 44O "UOIOIBJUI [RIPIBOOAW 8INJe — |\ "OILIOR — Oy "8seesip Leay [enusbuod — gHO

‘paseadap — | "uaaIb are sanjeA uaund “Aiabins a10jaq sanjea uo ejep oN — , ‘9[e\ — |\ ‘sisoubelp isii e abe ‘}esuo jo aby — |

‘aeoRl|| "R 0} YoIB Oy Wolj deyy [ewnu

kAPAVOAOTMA &G
KAPAMOXMPYPTUASL

‘(1 Aoxegeq) oy g adA) piojueis Buipusasap jo elosn
uonoassip :Aydeibolrioy ‘€10 "elloe [euiwopge Lo e elalyY ‘(11 Aoxegeq) uonosssip 1S
ur deyj pajoadsng “epoe paje|ig ‘HAT 903 | eldoigsaid 9k do ON 440 — JBYION — | IS Il HY '6°F LI onoe g adhy piojuels "0°LL| W 1S A
[parejai-uesy, woly
sIA G | Jayiejpuelb
*sBuipuly reaibojoyied ou :Aydeiboyoy leulajed — ‘uoneybinbal
'sisouals Juealjiubis Ajjeojweuipoway INOYIM «pareal anoe plIA “(9661/01) Aexeg
‘Alelle uelAe|OgNS 18] pue Alalie plloJEd UOWWOD -Jeay, — sIA op 4 8 01 Buipioooe || adAy
49| JO paIyY} [ewixoid Ul SISOQUIOIY} DLUSDDT uos siy pue siA 62 uonoessIp olJoe pue wskinaue
uswbas [ewixoid u Alele ueiaeiogns bl pue 1 8joun sJayleq — oloe Bulpusdse 1o} ge#
snaljeydaoolyoelq snounyy ‘Aispe Areuowind urew @) sJA 091 Jeyreq — sisayisoid yeibiun yum yose
Yo| pale|id BLD "Vd pue /1 pale|iq "uonosssIp || wnjeued ‘uo}oassip | 4HOD ollloe pue eloe Buipusose
Aaxege( Jae Ole puB SUSPUBISE Oy "OHHoyo] wo oL'v snjoad yum wsAinaue oy — VHAN 008l Jo sisayisoid 1sod snjels €9
"sbuipuly [eajfojoyred ou 1593 18}j0H pue HOF | aldoigseid 0zg'e =g ON| 0G0} —Jsyoig — | HY "6°LH "9WOIPUAS O1I0E BINDY 2L/ N 8¢ N
"BlIOE [eulwopqge
8y} Ul uswin| 8s[eq 'SNUIS BA[es[eA Je eloe '6102 UONOasSIp olloe v adA}
pale|iq "V pJojuelS UoioasSIp Jalje suapuadse wo oy’ asdejoid AN 2411 4HDD | piojuers Joy Aiabins isod snieig 8g
oy "e10 ‘©00yo3 ‘sbuipuly [eaibojoyred ou 1903 | eidoigseld €99 do ON sik 0g — J1ayred — | WYHAN 0°0GI "awoIpuAs onioe BINdY "'t/ W S5 1]
*UONO3SSIP J11OE JO BoUBPIAG ou :AydeiBonoy *2202 Ysu ainidni ou ‘eyioe
“4s11 ainidny Jo 8ouapIAe ou ‘swsAinaue onioe (L) 019®IOY} 8y} JO swisAinauy ‘€L0g
019BI0Y} (8] D "ElOR Bulpuadse jo eisejo] snqqib + (g) wnnoaAlp | uonenbinbai onoe apelb-ybly |
‘sisayisold [eojueyodaw Buiuonouny poob Yyum YAY wnjeued s||e1owwoy | adAy Aexeg aq ‘uonosssip v adAy
1S0d 1S 'V PIOJUEIS UON}OSSSIP SUspusdse oy 1sod (da LWo 62'¢ snjoad yreap pale|al-Leay Uum euosnT | plojuels o} anp enoe Buipusose Iy
1S "HAT 1900yo3 'sbupuly [edifojoyred ou 1503 | ) eld-olN 8L =dg ON ‘sik 02 + JoyloN — BUSMY | 8y} Jo Juswaoe|dal 1sod snjeig N €e ]
'sIk g6
1 440 JouioN -
sbBuipuly reaibojoyred ou :Aydeiboioy NV "€9 + Joureq — “eyoe Buipusose pue
‘paiuapl enoe Buipusadse ay) Jo BISe10d [eliu| AnswwAse ‘uonoassip wniye ybu jo uonele|q ‘eyoe
*UOIO3SSIP JILIO. JO SOUSPIAS OU (B[D "W { < wo gL'y oloeIOoy} oy - slh st } 'suk Buipusose sy} Jo eISE}OS [BMIU| (34
eAes[eA :500yd3 ‘sbuipuly [eaifojoyred ou 1503 ON 122 =1d | ON | /€ ‘QHO — Jayroig — - "9WOIPUAS O1I0E BINDY 2L/ ] 124 |
(1K) abe
@ eAjesjep a109s | wsiydiowsAp sasoubelp juawieal) pue sisoubeip uaun)
S1S9) Jayjo pue Buibewuw) saf3 ‘aloos-z | onewalshs le1oeq Kioysiy Ajweq JETTiTo) lediould | Japuan | pue LOQy | juaned

Jeak auo Joy Buljjesunod oisual Ino o) palisyel ‘QyLH paloadsns yum swuaned jo Alolsiy Ajiwey pue jeuosiad 8yl jo Arewwng *| ajgeL

KauHuyeHu cayyau / Case reports

>> 32I




¢duuupam covanacHo gBe cucmemu — no DeBakey u
no Stanford. Mpu 3acszaHe Ha Bb3xogawama u Hus-
xogswama yacm Ha aopmama aopmonamuume ce
onpegeaam kamo mun | no DeBakey; npu 3acsizaHe
camo Ha Bbaxogswama aopma TAB ce kaacudbuuupa
kamo mun Il no DeBakey; npu 3acs2aHe camo Ha Hu3-
xogawama — kamo mun lll no DeBakey. Tun | u mun |l
no DeBakey ce e2pynupam kamo mun A no kaacudu-
kauusma Ha Stanford, a mun Ill no DeBakey — kamo
mun B no Stanford [1, 3].

TAB moke ga bbge no-uecmo HeHacAegcmBe-
Ha u B okono 20% om cayvyaume HacAegcmBeHa
(HTAB), npu kosmo Ha ¢oHa Ha 2eHeEMUYHO 0ByCAO-
BeHa npegpasnonokeHocm, gonbAHUMEAHU BbHWHU
puckoBu ¢akmopu Bogsm go paszBumuemo Ha aop-
monamus. HTAB moke ga bbge CUHgpPOMHA U He-
CuHgpomHa. HecuHgpomHama dopma Ha HTAB ce
xapakmepusupa ¢ usoAupaHa aopmonamusi. Bo3Huk-
Bawa Ha cpegHa Bv3pacm okono 40-45 2oguHu, be3
CUCMEMHO 3acs2aHe Ha CbeguHumeAnHama mbkaH
u deHomunHa u3sBa om cmpaHa Ha gpyau opzaHu,
kamo 8 okono 1/5 om cayuyaume uma u no3umuBHa
damuaHa aHamHe3a. B Hakou om cAyuaume ce kacae
3a BpogeHa bukycnuganHa aopmHa kaana, kosmo ce
omHacsa koM HecuHgpomHama HTAB. VigeHmuduuu-
paHe Ha koHkpemeH 2eHemuueH BapuaHm, omaoBo-
peH 3a HTAB e Bb3amokHO B no-manko om 1/3 om
HecuHgpomMHume cayvau [1, 2].

Mpu cuHgpomHama ¢opma Ha HTAB ocBeH aopm-
Ha namono2us uma u siBHU bene3u Ha 3acs2aHe Ha
gpya2u op2aHu u cucmemu nopagu dyHgameHmaneH
gedekm Ha uszpakgawama cbeguHumeAHa mokaH.
Yecmo ce HabalogaBa obuwa canabocm Ha cmeHama
Ha apmepuanHume cbgoBe, Ha kokama, Ha cmeHu-
me Ha kyxume BbmpewHu opzaHu, AecHo Bb3HukBa-
He Ha xepHuu, nHeBmomopakc. CmaBume ca xaanma-
Bu u nokasBam cBpovxekcmeH3us u cBpbxpomauus,
B Hakou cAyyau uma yepenHu u 2pbbHauHu gedop-
Mauuu, cmbkBaHe Ha xoguaomo u gp. CuHgpoMHume
¢opmu Ha HTAB ca 3HavyumenHo no-pegku om He-
CUHgpOMHuUmMe. Hal-uecmama om msix € CUHgpOMbm
Ha MapdaH [1, 2].

Kamo usno aHeBpuamama Ha 2pbgHama aopma u
HeuHume akymHu ycaokHeHus Bb3HukBam npu noBe-
uemo ¢popmu Ha HTAB B obaacmma Ha aopmHus ko-
peH u Ha Bb3xogawama aopma (Hau-yecmo ca mun I
no DeBakey u A no Stanford) [3]. Makap u no-pegku

E. Betcheva-Krajcir et al.
Hereditary thoracic aortic disease... CARDIOLOGY&
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and the Stanford classification. If both the ascend-
ing and the descending thoracic aorta are involved,
the aortopathy is categorized as DeBakey type |; if
only the ascending aorta is involved — it is classified
as DeBakey type II; the isolated involvement of the
descending aorta is named DeBakey type lll. The De-
Bakey types | and Il comprise the Stanford type A,
and DeBakey type lll overlaps with the Stanford type
B[1, 3]

Most TAD cases are non-hereditary, sporadic
findings. Perhaps about 20% of the affected have a
hereditary form of the condition (HTAD). Those pa-
tients inherit major predisposing genetic variants but
have no signs or symptoms of the disease during their
childhood or young adulthood. However, due to the
additional deleterious effect of various environmental
risk factors, they develop aortopathy with clinical on-
set earlier than the general population.

The HTAD can be syndromic and non-syndrom-
ic, i.e. the clinical manifestation can correspondingly
involve aortopathy without or with systematic involve-
ment. The average age of onset of the non-syndromic
HTAD is 40-45 years; about 1/5 of the patients have
a positive family history. Recently, the isolated con-
genital bicuspid aortic valve has been referred to
the group of the non-syndromic HTAD. A deleterious
causative genetic variant can be found in less than
1/3 of the non-syndromic cases [1, 2].

Besides the alterations of the aortic wall, the syn-
dromic form of the HTAD is marked by an essential
connective tissue defect, involving other organs and
systems of the body. General weakness of the wall
of various blood vessels and hollow internal organs,
laxative skin, susceptibility to herniation and pneumo-
thorax, hypermobile joints and overall skeletal defor-
mities are commonly found. Syndromic HTADs, the
most common of which is the Marfan syndrome, are
found rather rarely [1, 2].

Usually, the aortic aneurysm and its acute
complications in HTAD occur limited to the aor-
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aHeBpuamama u gucekauusima Ha Hu3xogsawama yacm
Ha 2pbgHama aopma Cbuw ca onucBaHu U Npu CUHg-
poMHa, u npu HecuHgpoMHa HTAB [12-14]. B cBemau-
Hama Ha me3u Hay4yHU gaHHU He MoXke ga ce uskalouu
pa3Buaama ce npu eguH om nauueHmume KAUHUYHA
kapmuHa ¢ gucekauus Ha aopmama mun Stanford B
(DeBakey lIl) ga e usaBa Ha HecuHgpomHa HTAB u no-
pagu moBa mou coulo e BkaloueH B8 mo3u 0630p.
M3BecmHu ca noHe 16 2eHa, mymauuu B koumo ca
acouuupaHu CbC CUHgPOMHA UAU C HeCUHgpomHa HTAB:
ACTA2, FOXE3, LOX, MYH11, MYLK, PRKG1, COL3A1
u gpyeu konazeHoBu eeHu, FBN1, SMAD3, TGFB2,
TGFBR1, TGFBR2. NMoBeuemo om u3BecmHume 2eHu
ca cBvp3aHu cbc cuHmesa Ha BadkHu koMnoHeHmMu Ha
cmeHama Ha aopmama (pubpuAuH, konazeH, AU3UA OK-
cugasa, myckyaHume BaakHa, npomeuH kuHasu) uAu
CbC cuzHanHama mpaHcgykuus. B maba. 2 ca npeg-
cmaBeHu Hskou 2eHU U msAxHama yecmoma npu pas-
AUYHU popmMu Ha HTAB (CUHgPOMHU U HECUHGPOMHU).
Kbm cuHgpomHume ¢opmu Ha HTAB ce omHacam:
* CuHgpom Ha Marfan — cuHgpombm 3acsiea
cbeguHumeAHo-mbkaHHume cmpykmypu B usAomo
msaA0 U ce nposBaBa ocBeH ¢ aopmHa namoao2us
(aHeBpuama u gucekauusl) u HegocmambuHOCM Ha

TAB BngoBse
TAD types

HacnepactBeHa’
Hereditary”

tic root and the ascending part, thus being most
commonly DeBakey type Il and Stanford type A
[3]. However, rare cases of aneurysm and dissec-
tion of the descending thoracic aorta — Stanford B
or DeBakey lll type, have also been described in
both syndromic and non-syndromic HTAD [12-14].
To date, there are at least 16 known genes asso-
ciated with syndromic and non-syndromic HTAD.
Some of them are ACTA2, FOXE3, LOX, MYH11,
MYLK, PRKG1, COL3A1 and other collagen genes,
FBN1, SMAD3, TGFB2, TGFBR1, and TGFBR2.
Most of them are responsible for the synthesis of
essential aortic wall components, such as fibril-
lin, collagen, lysyl oxidase, muscle fibers, protein
kinases, or of signal transduction factors. Some
syndromic and non-syndromic HTAD associated

are depicted in Table 2.

Some syndromic forms of HTAD are:

* Marfan syndrome - it affects the connective
tissue of many organ systems of the entire body;
the clinical manifestation includes aortopathy
(aneurysm, dissection); mitral valve insufficiency;

209 HTAB BugoBe

nHapomHa HTAB
Syndromic

priv HTAD

HTAD types

HecunppomHa HTAB —
reHeTn4yeH aedekr
Genetics of non-syndromic

HeunsBecTeH reH
nAede
Unknown geneti
70%

N3BecTeH reHeTU4EeH
nedekr

Known genetic variant(s)

30%

@uz. 1. BugoBe mopakaaHa aopmHa 6orecm (TAB), BugoBe HacaegcmBeHa mopakaaHa aopmHa 6oaecm (HTAB)
Fig. 1. Types of thoracic aortic disease (TAD); types of hereditary thoracic aortic disease (HTAD)
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Tabauua 2. AcouuupaHu CbC CUHgPOMHa U HecuHgpomHa HTAB 2eHu [1, 2]

Table 2. Syndromic and non-syndromic HTAD associated genes [1, 2]

leH HecuHgpomHa CuHgpomHa HTAB [pyau cumnmomu npu cuHgpomHa HTAB Yecmoma
Gene HTAB Syndromic HTAD Other syndromic HTAD symptoms Ha cHTAB
Non-syndromic Frequency
HTAD of sHTAD
ACTA2 Ha (14% om cayuya- | CuHgpoM Ha MyamucucmemMHa MpexkgeBpemeHHa kopoHapHo-cbgoBa Goaecm, uCXxeMuyeH 12- 21%
ume ¢ Mymauus) 2nagkomyckyaHa gucoyHkuus uHcyam, 6oaecm mun Mosmos, BpogeHu aopmHu gedekmu
Yes (14% of cases | Multisystem smooth muscle u gpyau
with mutation) dysfunction syndrome Premature coronary artery disease, ischemic stroke,
Moyamoya disease, congenital aortic valve defects
TGFBR2 BbamokHO - Loeys-Dietz cuHgpom AHeBpusma Ha kopemHama aopma, gpyau cbgoBu aHeBpu- 5%
TGFBR1 BvamorkHo - Loeys-Dietz cuHgpom 3Mu, BkA. uHmpakpaHuanHu; pa3gBoeHa yBena, uenka Ha 3%
SMAD3 [a, (35% om cay- |- Loeys-Dietz cuHgpom; CuHgpom | Hebuemo, kpaHuocuHocmo3u; MappaHonogobeH xabumyc. 2%
uume ¢ Mymauus) aHeBpu:sM‘a — ocmeoapmpum. Abdominal aortic aneurysm, other vascular aneurysms,
TGFB2 - Loeys-D!etz CuHgpom including intracranial; bifurcated uvula, cleft palate, 1%
TGFB3 BvamorkHo - Loeys-Dietz cuHgpom mun 5; craniosynostoses; Marfan-like habitus. MH. psagko
Rienhoff cuHgpom Very rarely
Poss?ble - Loeys-Dietz syndrome
Possible - Loeys-Dietz syndrome
Yes, (35% of - Loeys-Dietz syndrome;
muta.tlons) aneurysm-osteoarthritis syndrome.
Possible - Loeys-Dietz syndrome
- Loeys-Dietz syndrome type 5
FBN1 MHo20 om msax CuHgpom Ha Marfan [uaamauusi Ha aopmHus kopeH, ekmonus Ha ouHama Aewa | 3%
Very common Marfan syndrome (Marfan) C Muonus u ckenemHu u3mMeHeHust (cucmemHa oueHka = 7)
Aortic root dilatation, lens ectopia, myopia and skeletal
deformities (systemic score = 7)
LOX Ha/ Yes - AxeBpuama Ha kopemHama aopma u yepHogpobHama apme- | 1,5%
pus, bukycnuganHa aopmHa kaana
Aneurysm of abdominal aorta and hepatic artery, bicuspid
aortic valve
FOXE3 Ha / Yes - 1,4%
MAT2A - - BukycnuganHa aopmHa kaana 1%
Bicuspid aortic valve
MYH11 HOa [ Yes - Mepcucmupaw, ductus arteriosus 1%
Ductus arteriosus persistens
MYLK Ha / Yes - 1%
PRKG1 Ha [ Yes - AHeBpusama Ha kopoHapHa apmepus/gucekauus u ycykBaHe 1%
Coronary artery aneurysm/dissection and torsion
MFAP5 - - MNMpegcvpgHO MbXkgeHe, npoAanc Ha mumpanHama kaana, 0.25%
ycykBaHe Ha apmepuu
Atrial fibrillation, mitral valve prolapse, arterial torsion
BGN - Meester-Loeys cuHgpom / psgko
syndrome (OMIM 300989) rarely
COL3A1 BvamorkHo Enepc-AaHnaoc mun IV (Backyna- Mpo3upawa koxka, amunuyHo Auue, AecHa HapaHumocm Ha ko- | pagko
Possible peH mun) >kama u nosiBa Ha CUHUHU; aopmHa guAamauus; apmepuanHa rarely
Ehlers-Danlos type IV (vascular yynauBocm; pynmypa Ha cmeHama Ha BbmpewHu op2aHu
type) Translucent skin, atypical face, easy skin wounding and bruising;
aortic dilatation; arterial fragility; internal organ wall rupture
ROBO4 C bukycnuganHa - psigko
GATA5 aopmHa kaana rarely
NOTCH1 With bicuspid aortic
valve
COL1A1 - Osteogenesis imperfecta
COL1A2
Hpyau HeusBecmHu HeusBecmHu / Unknown
Unknown
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E. BeyeBa-Kpauyup u gp.
KAPANOAOTI' A & HacregcmBena mopakaaHa aopmHa Goaecm...

KAPAMOXUPYPTUA Tom 6, Bpoi 1 - 2023

MumpaAHama kaana, owe U C munuyHuU MyckyAHo-
ckenemHu npomeHu (Bucok pwvcm, uskalouumeaHo
nogBuXkHu cmaBu, 2pvbHauHU gedopmauuu, CMb-
kBaHe Ha xoguaomo u gp.), cheuuduyeH peHomun
(Bug Ha Auuemo) u ekmonus Ha ouHama Aewa. Tou
ce gbnku Hau-Beue Ha mymauuu B 2eHa FBN1 (3a
¢ubpunauH). ToBa e Hau-uecmama gudepeHuuanHa
guazgHo3a Ha kauHuuucmume npu ycmaHoBsBaHe Ha
aopmonamus B 2pbgHUs ceameHm npu MAagu xopa
u ocHoBeH noBog 3a meguko-zeHemuyHa koHcyama-
uus. AopmHa guanamauusi ce HabalogaBa B8 go okono
50% om cayuaume, a gucekauus — 8 go 12% Ha cpeg-
Ha Bv3pacm 37 2oguHu (gaHHume myk ca 3a namo-
Aoz2ua mun A no Stanford) [1, 4, 6, 10, 11].

e CuHgpom Ha Loeys-Dietz — mo3u cuHgpom
CbWO € CbeguHuMeAHo-mbvkaHHO 3aboasBaHe, npu
koemo ce ycmaHoBsB8am BpogeHu aHOMaAuu Ha Cbp-
uemo u 2onemume cbgoBe, Bka. aHeBpu3ma u guce-
kauus Ha aopmama u Ha gpya2u apmepuaAnHu CbgoBe;
AUUEB guamopdu3bM; 3acsizaHe Ha ouume, Hebuemo
u yByanama; anecHo paHuma, npomeHeHa koxka; kocm-
HU npomeHu (uepen, 2pbbHak, kpauHuuu) u gedop-
Mumemu. C mo3u cuHgpom ca cBvp3aHu mymauuu B
pasauuHu 2eHu — TGFBR1, TGFBR2, TGFB2, TGFB3,
SMAD2, SMADS. AopmHa guaamauus ce HabalogaBa
npu go okono 20% om cayvaume, a gucekauus — 8 go
16% Ha cpegHa Bv3pacm 26 2oguHu [1, 4, 8, 10, 15].

* CuHgpom Ha Enaepc-fdaHnoc cbgoB8 mun
(Ehlers-Danlos syndrome V) e cbeguHumeAHo-mb-
kaHHO 3abonaBaHe, npu koemo koxkama e npo3pauHa,
mobHka, uskAlouumeAHO AecHO paHuma; npu MUHU-
MaAHU mpaBmu ce noAyyaBam CUHUHU U OxAy3BaHus;
uma xapakmepHu AuueBu usmeHeHusi; puckbm 3a
Bv3HukBaHe Ha cnoHmaHeH nHeBmomopakce e Bucok;
cmaBume ca uskalouumenHo nogBukHu u paameaau-
Bu, BvamoxkHu ca cmaBHu gucaokauuu u gedopmauus
Ha xoguaomo, paskbcBaHus Ha Myckyau u cyxoXkuaus;
BvamoXkHU ca pynmypu Ha cmeHume Ha BbmpeuwHu
Op2aHu; 3acsza ce ouHama po2oBuua. CuAHO paHu-
MU ca u cmeHume Ha kpvBoHocHume cbgoBe, kou-
mo no-AecHo pynmypupam. CuHgpombm ce cBbp3Ba
¢ mymauuu B 2ena COL3A1, kamo ca onucBaHu u
pegku cAayyau Ha Mymauuu u B gpyau konazeHoBu
2eHu (COL1A1 u COL1A2). AopmHa gucekauus ce
HabAalogaBa B8 go okono 6% om cAyvaume Ha cpegHa
Bv3pacm 36 2oguHu [1, 4, 5, 10, 11].
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musculoskeletal system abnormalities — spine, foot
and pectus deformities, tall stature, hypermobile
joints; a specific facial features (phenotype);
ectopy (subluxation) of the eye lens. Causative
for the syndrome are pathogenic variants in the
FBN1 (fibrillin) gene. The Marfan syndrome is
the most common referral clinical diagnosis of
the cardiologists to the genetic counselor upon
identifying early onset aortopathy. Aortic dilatation
is found in up to 50% of the cases; aortic dissection
— in up to 12% by average 37 years of age (these
data apply for Stafford type A pathology) [1, 4, 6,
10, 11].

* Loeys-Dietz syndrome — a connective tissue
disorder, characterized by congenital heart defects
(CHDs) and congenital malformations of great
arteries (incl. aneurysm and dissection of various
arteries); dysmorphic facial features with involvement
of the eyes, the palate and the uvula; easily bruised
skin; skeletal abnormalities and deformities involving
the skull, the spine, the extremities. Mutations in
various genes — TGFBR1, TGFBR2, TGFB2, TGFB3,
SMAD2, SMADS3 - are associated with this syndrome.
Aortic dilatation is found in up to 20% of the cases
and dissection in up to 16%; mean age — 26 years [1,
4, 8,10, 15].

* Ehlers-Danlos syndrome |V, vascular type
— a connective tissue disorder in which the skin is
transparent, thin, and extremely easily damaged;
bruising and contusions occur after minimal trauma;
there is characteristic facial phenotype; there is
a susceptibility to spontaneous pneumothorax,
skeletal deformities and tendon-muscular ruptures;
joints are hypermobile and easily dislocated; hollow
organ and arteries wall ruptures are possible and a
life-threatening complication. The syndrome is most
commonly associated with COL3A1 gene mutations,
and rarely — with pathogenic variants in other collagen
genes (COL1A1 and COL1A2). Aortic dissection is
seen in up to 6%, with average age of onset 36 years
[1, 4, 5,10, 11].



* MASS e nogobeH Ha cuHgpoma Ha Marfan u ce
gbaku Ha mymauuu B cowusa 2eH (FBN1), kamo npu
mo3u cuHgpom Bogewu ca MapdaHougeH xabumyc,
mexka muonusi, npoAanc Ha MumpaaHama kaana,
koxkHu cmpuu, ckenemHu gedopmumemu u 2paHuYHU
cmouHocmu Ha pasmepa Ha aopmHus kopeH [14].

* CuHgpomom Ha Shprintzen-Goldberg (SGS)
€ MH020 psgko CbegUHUMEAHO-MbKkaHHO 2eHEMUYHO
3abonsBaHe (nog 50 cayuas B8 cBema), koemo Hapeg
¢ MapdaHougHus xabumyc U CbpgeyHo-CbgoBume
aHomaAuu, ce xapakmepusupa ¢ AuueB gusmopodu-
3bM, kpaHuanHU cuHocmo3su, HeBpoAo2uuHO 3acsiea-
He u uHmenekmyaneH gepuuum [1, 4, 15].

* CuHgpom Ha Turner — moBa e cpaBHumeAHo
uecmo cpeujaHa xpomo3omHa abepauus, npu kosmo
AuncBa usaama uau yacm om Bmopama nonoBa xpo-
Mo3oma u B kaemkume Ha uHguBuga ce ycmaHoBsB8a
camo egHa NbAHOUEHHa X-xpomo3oma. Kamo npalu-
Ao B knacuueckama ¢popma® Ha Borecmma peHomu-
nbm u BmopuyHume nonoBu beaesu Ha uHguBuga ca
Ha >keHa. AopmHa guaamauus ce HabalogaBa B8 go
okono 35% om cayuaume, a gucekauus — B go 5% Ha
cpegHa Bv3pacm 33 2oguHu [1, 4, 16].

* CuHgpom ocmeozeHe3uc umnepdekma (osteo-
genesis imperfecta) — cuHgpomMom ce xapakmepusupa ¢
mexkku namonozuuHu ppakmypu Ha kocmume. 3abons-
BaHemo uma Hakoako ¢opmu, koumo ce gorkam Ha na-
mozeHHU BapuaHmu B pas3auyHU 2eHu, HO Hau-yecmo ce
ycmaHoBs8am mymauuu 8 eeHume 3a konazeH COL1A1
u COL1A2. AopmHa gunamauus ce HabalogaBa npu go
okono 30% om cayvaume, a gucekauusi — MHO20 psgko,
Ha cpegHa Bv3pacm 51 2oguHu [1, 4].

* CuHgpoMm Ha apmepuanHama YycykaHocm
(arterial tortuosity syndrome — ATS), ¢ mexkka namonozus
(ygonkaBaHe u ckaoHHocm kom ycykBaHe) Ha aopma-
ma, NyAMOHaAHUME U gpyau CpegHO 20AeMU apmepuu,
koemo 2u npaBu cknoHHU kbm aHeBpu3mu u cmeHo3u,
C Bb3HukBaHe Ha OCMpU UCXEMUYHU UHUUgEHMU UAU
gucekauus.. XapakmepHa e u cucmemHa CbeguHUmeA-
Ho-mbkaHHa cumnmomamuka, CbC cmaBHa XunepMobuA-
Hocm, pasameaAuBa u kecauBa koxka, koHmpakmypu, xep-

E. Betcheva-Krajcir et al.
Hereditary thoracic aortic disease... CARDIOLOGY&
Volume 6, Number 1+ 2023 CARDIAC SURGERY

* MASS is similar to Marfan syndrome and
caused as well by mutations in the FBN1 gene;
phenotype includes Marfan-like habitus, severe
myopia, mitral valve prolapse, skin stretch marks
(striae), skeletal deformities and a borderline aortic
root size [14].

* Shprintzen-Goldberg syndrome (SGS) is
a very rare connective tissue congenital disorder
with less than 50 cases worldwide. Along with
Marfan-like habitus and cardiovascular anomalies,
it is characterized by facial dysmorphism, cranial
synostoses, neurological involvement, and intellectual
disability [1, 4, 15].

* Turner syndrome — it is a relatively common
chromosomal aberration with a complete or partial X-
chromosome loss. The classical® disease phenotype
includes female secondary sex characteristics with
primary infertility due to congenital agonadism. Aortic
dilatation is found in about 35% and dissection in
up to 5% of the cases with average age of onset 33
years [1, 4, 16].

* Osteogenesis imperfecta syndrome is charac-
terized by susceptibility to severe pathological bone
fractures after minor trauma. The disease has sev-
eral forms and is caused by pathogenic variants in
different genes, most commonly — the collagen genes
COL1A1 and COL1A2. Aortic dilatation is found in up
to 30% of the cases, but dissections are very rare; the
mean age of onset is 51 years [1, 4].

* Arterial tortuosity syndrome (ATS) is char-
acterized by a widespread elongation and tortuos-
ity of the aorta, the pulmonary and other mid-size
arteries, making them prone to aneurysms and

stenosis, associated with acute ischemic events

20cBeH nbAHama popma Ha CUHgPOM Ha TbpHbP, UECMO CpewaHu ca Mo3auyHu ¢opmMu, npu koumo usBecmeH npoueHm om kaemkume Ha uHguBuga
ca c HopmaneH kapumun 46,XX uau 46,XY, a gpyza yacm om kaemkume HaMam nbAHOUeHHa Bmopa noAoBa Xpomo3oma; NnpoueHmMbm abepaHmHu
knemku onpegens cmeneHma Ha u3fBa Ha ¢eHomuna, kamo B pegku cayyau e BbamoxkeH u Mbxkku peHomun.

2Besides the complete form of Turner syndrome (monosomy X), mosaic forms are also common, in which a certain percentage of the individual's cells
have a normal karyotype of 46,XX or 46,XY, and another proportion of cells lack a complete second sex chromosome; the percentage of aberrant cells
determines the extend of phenotype expression; rarely, a male phenotype is described.
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HUU U gpyau. 3aborsBaHemo e aBMO30MHO-peuecuBHo u
ce gbaku Ha mymauuu B 2eHa SLC2A10 [17].

YHACAEQABAHE

Moumu Bcuuku u3BecmHu popmu Ha HTAB (u cuHg-
POMHU, U HECUHgPOMHU) ce yHacaegsaBam no aBmosom-
Ho®-goMUHaHmMeH* MexaHu3bM, m.e. gepekmom e B 2eH,
pasnonokeH Bopxy Hskos om HenonoBume XpOMO30MU
(aBmoszomu) u uma BeposmHocm om 50% 3a npegaBa-
Hemo My B nomomcmBomo, He3aBucumo om noaa. lMpu
aBmo3oMHO-goOMUHaHMHOMoO yHacAegsBaHe e gocma-
MbYHO ga ce yHacAegu Mymauusi camo B egHo om gBe-
me 2eHHU konus, 3a ga ce pa3Bue kauHuuHa kapmuHa
Ha borecmma. Yacm om 3acezHamume uHguBugu, Hocu-
MeAU Ha namoz2eHHa Mymauusi, UMam U eguH 3acezHam
pogumen, CbWwo HOCUMEA Ha Mymauus, Ho moBa He e 3a-
gonkumenHo. B uzBecmeH npoueHmM om cayvaume, nbp-
Busm 3acezHam uneH B cemelcmBomo He e yHacAeguA
Mymauusima om cBoume pogumenu, a ms e Bb3HukHana
npu Hez2o ge HoBo, kamo cAyyalHO cbbumue UAU Nbk e
pesyAmam om m.Hap. 20HageH UAU 20HO30MaAeH Mo3a-
UUU3bM (HaAuyue Ha pasAuyHU B 2eHemuyYHO omHoule-
Hue nonoBu knemku npu pogumens, egHu om koumo ca
B 2oHagume (nonoBume opzaHu)). BvaHukBaHemo Ha ge
HoBo Mymauuu e MHo20 xapakmepHo 3a pasaaeXkgaHume
CUHgPOMU, Hanpumep Npu cuHgpomMa Ha MapdaH s6he-
Huemo ce onucBa B 25% om cayvaume, Nnpu CuHgpoma
Ha Ehlers-Danlos — 8 50%, a npu cuHgpoma Ha Loeys-
Dietz mo3u npoueHm e 75% [5, 6, 8]. MHo20 no-psgko ce
HabAlogaBam cAyyau Ha aBmo3oMHO-peuecuBHO yHacAe-
gsBane. MNpu Hez20, HaAu4YUemo Ha egHO 2eHHO konue C
Mymauusi He € gocmambyHo, 3a ga ce pa3Bue 3abons-
BaHemo — Heobxogumo e ga uma Mymauus u 8 gBeme
2eHHU konus. Besko MymaHmHo 2eHHO konue uHguBugom
nonyyaBa om eguH om cBoume pogumenu, kolmo, makap
ga "Hocu" mymauus, 8 geucmBumenHocm He e BoAeH.
Tou kamo u gBamama pogumenu Ha npobaHga 8 mosu
CAyyall ca HOCUMEAU Ha egHO MymaHMmHO U egHO Hop-
MaAHO 2eHHO konue, puckbm ga ce pogu caegBawo geme
B cemeucmBomo, koemo cobwio ga yHacAegu u gBeme my-
maHmHu konus, e 25% 3a Bcaka bpemeHHocm [17].

or dissections. Systemic connective-tissue symp-
toms are also typical: joint hypermobility, stretchy
and tortuous skin, contractures, hernias, etc. The
disease is inherited as an autosomal recessive trait
and is associated with mutations in the SLC2A10

gene [17].

INHERITANCE

Most forms of HTAD (both syndromic and non-syn-
dromic) are inherited by an autosomal’*~dominant?
manner with a 50% chance of mutation transmission
in the next generation. In contrast to classical auto-
somal dominant traits, not all HTAD affected individu-
als have an affected parent. Relatively often the pro-
band’s condition is a result of a de novo occurring
mutation or of a parental gonosomal mosaicism. The
arising of de novo mutations is very common for the
HTAD syndromes; for example, in Marfan syndrome
it is estimated to cause 25%, in Ehlers-Danlos syn-
drome — 50% and in Loeys-Dietz syndrome — 75 % of
the cases [5, 6, 8].

Autosomal recessive inheritance in HTAD
is very rare. All affected individuals inherit one
pathogenic variant form each of their parents, who
— being carriers are personally not affected by the
disease. The risk for all siblings of the proband
from the same parents is 25% for each pregnancy
[17].

Turner syndrome in its classic form is a non-he-
reditary chromosomal aberration. The condition of the
affected individual results from a de novo event during
gametogenesis or embryogenesis. The proband him-
self is usually infertile and cannot transmit the condi-
tion to next generation [16].

SABmo3omMeH 03HauaBa, ue 2eHbm, onpegeAsu, gageH beaee, ce Hamupa Bopxy Hakos om HenoAoBume xpomo3omu (aBmosomu).
“[loMuHaHMeH o3HauyaBa, ue e gocmambyHO ga uma Mymauus camo 8 egHomo om gBeme 2eHHU konus 8 kaemkama, 3a ga uma kauHuuHa ussBa uau

nposiBa Ha beneza.

SAutosomal means that the trait-defining gene is located on one of the non-sex chromosomes (autosomes).
“Dominant are traits for which a mutation in only one of the two gene copies is sufficient for clinical manifestation of a trait.
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CuHgpombm Ha Turner B knacuueckama my dpopma
€ XpoMo30oMHa abepauusi, cBbp3aHa C Aunca Ha hbp-
BuuHu nonoBu opz2aHu u HeBb3amoXkHOCM 3a cv3gaBa-
He Ha nomomcmBo. Mpu yacmuyHume abepauuu Ha
X-Xxpomo3omama UAU Npu MO3auuu3bM Yy pogumens e
BvamokHO cv3gaBaHe Ha nomomcmBo B uskalouumen-
HO pegku cAayyau. Mo npuHuun 3a6oasBaHemo Bb3HukBa
ChOHMaHHO U He ce npegaBa B nomomcmBomo [16].

MPENOPBLKYU

(QuaukanHomo uscAegBaHe Npu HUMO eguH om
npobaHgume He no3BoAu ugeHMuduuUuUpaHe Ha cne-
uuduuHU 6eae3u u cumnmomu, koumo ga no3BoasBam
kamezopusupaHemo Ha 3abondBaHusma koM Hskos
Oom 20penocoYeHUmMe CUuHgpoMHu dopmu Ha HTAB, Ho
HecuHgpoMHa dopma He Moxke ga Bbge omxBbpAeHa.
AuuHama aHamHe3a 3a aopmHa gucekauus B maaga
Bv3pacm, kakmo u no3umuBHama ¢pamunHa aHamHe3a
ca gocmambyHa uHgukauusi 3a MOAEKYASIpHO-2eHemUu-
ueH aHaaus. Tou kamo He e BbamoXkHO camo Bb3 ocHO-
Ba Ha kauHUUHama npe3eHMauus ga ce onpegeau gaau
borecmma ce gonku Ha 2eHemudeH gedekm, u ako
ga — Ha kou om Bcuuku u3BecmHu, ce npenopbuBa us-
cAegBaHe, koemo ga no3BoaaBa aHaAu3 Ha 20AIM HAbop
om 2eHu. TakoBa uscnegBaHe ce ocHoBaBa Ha m.Hap.
mexHonoz2usi 3a cekBeHupaHe om caegBawo nokoareHue
(next generation sequencing, NGS) ¢ MmyamuzeHeH map-
2emeH naHeA. NpuemauBa anmepHamuBa ca u usaocm-
HO €K30MHO UAU USAOCMHO 2eHOMHO cekBeHupaHe. Mpu
HezamuBeH pe3yamam udcAregBaHemo npogbakaBa ¢
aHaAu3 Ha 6pos konus (geaeuuu u gynaukauuu) [4].

MonekynapHo-2eHemuuHo u3cnegBaHe 3a ugeHmu-
duuupaHe Ha namonoz2uvHa Mymauus, kosmo e npudu-
Ha 3a 3aboAsBaHemo npu npobaHga, uMa ocBeH guae-
HOCMUYHa U hpo2HOCMuUYHa cmouHOCM 3a He20 (npu
Mymauuu B pasauuHume 2eHu, puckem 3a Bo3HukBaHe
Ha ycnokHeHust e pa3auydHo Bucok u npodunakmukama
3anouBa om pasauuHa Bv3pacm), a cowo maka uma u
BavkHo 3HaueHue 3a bauskume pogcmBeHuuu. MpaBua-
HUSIM NOgX0g Npu CbMHeHue 3a HacregcmBeHa ¢opma
Ha 3abonsBaHe e ga ce uscnegBa nbpBo 3acezHamusam
UAEH Ha cemelicmBomo — npobaHgbm. igeHmuduuupa-
HEMO Ha hamozeHeH BapuaHm npu npobaHga bu nos-
Bonuno kackageH aHanus u cpeg gpyeume pogcmBeHu-
uu. Bcuuku Hocumeau Ha namozeHeH BapuaHm umam

E. Betcheva-Krajcir et al.
Hereditary thoracic aortic disease... CARDIOLOGY&
Volume 6, Number 1+ 2023 CARDIAC SURGERY

RecommEeNDATIONS FOR THE HTAD AFFECTED

The physical examination of the probands in-
cluded in this summary did not confirm the pres-
ence of any systemic signs and symptoms and
syndromic forms of HTAD was ruled out. How-
ever, the early age of onset of aortopathy and a
positive family history in some cases are sugges-
tive findings for non-syndromic HTAD and indic-
ative for molecular genetic analysis. The lack of
typical genotype-phenotype correlations makes
it impossible to preselect the best candidate
gene for testing. Therefore, the best diagnostic
approach is a targeted multigene sequence and
deletion-duplication analysis. Acceptable but
costly alternatives are whole exome or whole ge-
nome analyses [4].

The identification of the molecular background
of proband’s condition has important diagnostic,
prognostic and predictive value for the proband
and for proband’s first- and second-degree rela-
tives. After a pathogenic genetic variant is found
in the affected family member, cascade testing of
further relatives coupled with genetic counseling
is recommended. Knowing the exact type of gene
alteration is important for estimating the relative
risk for complications and average age of onset of
disease manifestation. This enables personalised
clinical decision-making for other mutation-carriers
in the family and a psycho-emotional relieve for the
non-carriers [4, 9].

Since Bulgarian patients must cover molecular
genetic testing expenses with personal funds and
only a few can afford it, many suspected HTAD indi-
viduals cannot undergo the necessary testing. Cur-
rent guidelines recommend Cardiological follow-up of
all patients with suspected HTAD and their first- and
second-degree relatives, irrespective of their unknown

mutational status [4].
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BbamokHocm 3a npeBeHuus Ha mexkku ycnokHeHus u
BHe3anHa cvbpgeyHa CMbpm Ype3 UHMEH3UBHO npocae-
gsBaHe u npodpurakmuuHa mepanus (MegukameHmMo3Ha,
XupypauuHa). B couwomo Bpeme Ha pogcmBeHuuume 6e3
Mymauus we boge cnecmeHo vyBcmBomo Ha cmpax om
mexku ycaokHeHus u om npegaBaHe Ha BapuaHma B
nomomcmBomo [4, 9]. MNauueHmume B Boaz2apus vecmo
Hamam BvamokHocm ga npoBegam mMonekyAsipHO-2eHe-
muuHa guagHocmuka 3a TAB no ¢uHaHcoBu cbobparke-
Husi. Kozamo ce npegnonaza damuaHa popma Ha TAB, HO
namoAo2uYHama Mymauus He e u3BecmHa (He e mopce-
Ha UAU He e ugeHmuduuupaHa), nekapsm e gaokeH ga
npenopbua npeBaHmuBHU Mepku He camo 3a npobaHga,
HO U 3a He2oBume pogcmBeHuuu [4].

Mpu npobaHgu cbC CobMHeHue 3a ¢damunHa TAB,
ce npenopvuBam pegoBHU 06pa3HO guagHOCMUUHU
uscaegBaHusa Ha Cbpuemo U 2oAemume npuAekauiu
cvgoBe (exokapguoepadus, KAT, AMP) Ha Bceku 3 go
12 meceua, ¢ uea npocnegaBaHe Ha guHamukama Ha
usBecmHomo 3abonsBaHe. Ako Hama npomsiHa B gua-
Membpa Ha aopmHOMO pas3wupeHue, ce npogbikaBa
¢ ekezogHu npeanegu. Ako gunamauusma e ¢ Hag no-
AoBuH caHmumemubp (0,5 cm) 3a 2oguHa, kakmo u npu
guamembp Ha Bov3xogswama aopma u aopmHus kopeH
Hag 4 cm, ce npenopbuBa no-uecma (Ha Bceku 3 me-
ceua) obpasHa guagHocmuka [1, 2, 4].

PogcmBeHuuume om nbpBa cmeneH Ha nauueH-
mu ¢ TAB (bpams, cecmpu, pogumeau, geua) mpsabBa
cbwo ga yyacmBam B exke2ogeH ckpuHuHe 3a 3aboAa-
BaHus Ha mopakaAHama uacm Ha aopmama (ocobe-
HO kopeHa u acueHgeHmHama vacm). [penopvuBa ce,
6auskume pogcmBeHuuu Ha 3acezHam UHguBug npu
Heu3BecmeH 2eHemuueH gedpekm ga ce nognazam Ha
ekeaogHu koHmMpoAHU npeaaegu ¢ exokapguozpadus —
npu aHeBpuama Ha kopeHa Ha aopmama npu npobaH-
ga, uau ¢ komnlomovpHa akcuaaHa momozpadus/agpe-
HO-Ma2HumeH pe3oHaHc (KAT/AMP) — npu aHeBpusmva
BbB Bv3xogawama aopma npu npobaHga. ObukHoBeHO
nopBomo usmeHeHue, koemo ce ycmaHoBsaBa, e aopm-
Ha guaamauusi, Ho ms He BuHazu e HaAuueH u cnegoBa-
MeAHO camocmosimeAHo HeHagexkgeH mapkep [1, 2, 4].

Heobxogum e cmpukmeH koHMpoA Ha apmepuanHo-
mo kpbBHO HansizaHe npu 3acezHamume u puckoBume
uHguBugu u cBoeBpemeHHO MegukamMeHMO3HO AeueHue.
Kamo nbpBa AuHusi Ha mepanus npu Bcuuku cayvau Ha
aHeBpuama Ha mopakanHama aopma ACC/AHA® npeno-
pvuBam 6ema-baokepu [18], BkalouumenHo u obcwkga-
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Guidelines for patients with suspected fa-
milial TAD recommend intensive cardio-vascu-
lar monitoring and dynamic follow-up by imaging
studies, e.g. echocardiography, CT, and/or MRI,
every 3 to 12 months. If there is no change in the
diameter of the aortic dilatation, annual examina-
tions are continued. If dilatation is more than half
a centimeter (0.5 cm) per year, and the ascend-
ing aorta/aortic root diameter is greater than 4
cm, more frequent (every 3 months) imaging is
recommended [1, 2, 4].

First-degree relatives of TAD patients (broth-
ers, sisters, parents, and children) should also un-
dergo an annual imaging screening for pathology
of the thoracic aorta (especially at the root and
the ascending arch). It is recommended that close
relatives of an affected individual with an unknown
(not found or not tested) genetic defect should
undergo annual monitoring by echocardiography
of the aortic root and by computer axial tomog-
raphy/magnetic resonance imaging (CAT/MRI) for
the ascending aortic. The first identified alteration
is usually an aortic dilatation; however, as men-
tioned above, this trait is not always present prior
major complications and therefore is unreliable
independent marker [1, 2, 4].

Stringent control of arterial blood pressure
in affected and at-risk individuals and timely
medical treatment is highly recommended. The
ACC/AHA® recommend beta-blockers as first-line
therapy in all cases of thoracic aortic aneurysm
[18] and consideration of such therapy in case
of dilated only, non-aneurysm findings. Alterna-
tive angiotensin-1-receptor inhibitor therapy in
case of beta-blocker intolerance is under inves-
tigation. There is solid evidence that calcium an-
tagonists and fluoroquinolones have deleterious

effect on aneurysm development, however, de-



He Ha 3ano4yBaHe Ha mepanusima camo Npu guAamauus,
6e3 aHeBpuama. Bce owe ce npoyuBa BvamokHocmma
33 mepanus C aHeaUMeH3UH-1-peuenmopHU  UHXUBUMO-
pu npu HenoHocuMocm koM Bema-6aokepu. ma gaHHu,
ue kanuueBu aHmazoHuUCmu U GAYOPXUHOAOHBM uMam
namozeHeH epekm Bopxy pasBumuemo Ha aHeBpusmu,
kamo moBa 3aBucu om nogaekawusi 2eHemuuyeH ge-
dekm. ESC/ESH® npenopbuBam cmpukmHo noggopkaHe
Ha cmoUHOCMU Ha apmepuaAHomo kpbBHO HansizaHe nog
130/80 mmHg [19]. OcBeH apmepuanHama XunepmoHusi e
Heobxogumo u3bs2BaHe U koHmpoAupaHe U Ha gpyau pu-
ckoBu pakmopu kamo xunepxorecmeponemusi, miomloHo-
nyweHe. TpsabBa ga ce usbseBam koHmakmHu cnopmoBe
u usoMempuyHu ynparkHeHus [1, 3, 4, 9, 18, 19].

3 AKAIOYEHUE

HecuHgpomHama ¢opma Ha HacnegecmBeHa TAB e
cpaBHumenHo HenoadHama B kauHuuHama npakmuka gu-
acHo3a. OcBegomeHocmma Ha AekyBawume kapguonosu
kak ga pasnosHaBam 6eaeaume Ha 3abonsBaHemo umva
BavkHo 3HaueHuUe npu nAaHUpaHemo Ha npodurakmuyHu-
me u npeBaHmuBHU Mepku He camo 3a hauueHmume, Ho U
3a mexHume bausku pogcmBeHuuu, koumo ca uHguBugu ¢
Bucok puck 3a ocmpu copgeuHocbgoBu UHUUgEHMU.

Baazogapum Ha hauueHmume 3a goBepuemo u cogeiicmBuemo!
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pending on underlying genetic defect. ESC/ESH®
recommend strict maintenance of arterial blood
pressure values below 130/80 mmHg [19]. Apart
from arterial hypertension, prevention and con-
trol of other risk factors such as hypercholes-
terolemia, tobacco consume and others is highly
recommended as well. Contact sports and iso-
metric exercises should be avoided [1, 3, 4, 9,
18, 19].

CONCLUSION

The non-syndromic form of hereditary TAD is a
relatively unknown and under-recognized clinical di-
agnosis. Awareness of referral cardiologists on rec-
ognizing the condition is essential for surveillance,
follow-up and clinical decision-making for both the
affected index patients and for their first- and sec-
ond-degree relatives, who might as well be at risk for

acute cardiovascular events.

We acknowledge the patients and their families!
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LANLETO UAN KOKOLLKATA® — TAXUKAPOMOMUWOIMATUA UAU KAPOAVOMMUWOMATUA
C TAXUKAPOAUA — KAVHNYEH CAYYAI

M. Xpucmo8', . AkoBa-XpucmoBa? B. XpucmoB'

'"CBAA no kapguonoeus — MreBeH
2MBAA ,,Copue u Mmo3vk” — lNreBeH

Peslome. lNMpogbrkumeaHume u peuuguBupawume HagkamepHu maxukapguu, kakmo u uecmume ka-
MepHUme ekcmapacucmonu, 6begpeHume baokoBe, kamepHomo nelcupaHe, Mo2am ga cmaHam npuvuHa
3a pa3Bumue Ha muokapgHa gucdyHkuus, npoBokupawa gunamamuBHa kapguomuonamus. MNMauueHmu-
me mobpcsm nomow, egBa npu HaAauvue Ha kAuHuuHU cumnmomu, Bonpeku ve apummusma moXke ga e
nepcucmupana Meceuu UAU 20guHU npegu ussBama um. [luagHocmuYyHUSIM Npouec Yecmo e npegu3Bu-
kamencmBo nopagu Auncama Ha pempocnekmuBHu gaHHU 3a nauueHma u HescHume kpumepuu 3a no-
cmaBsHe Ha guaz2Ho3ama maxukapgHo-uHgyuupaHa kapguomuonamus. HaBpemeHHOmMo pa3no3HaBaHe,
3agbAbOYEHUSIM 1 aHaAU3 U AeYeHUe Moz2am ga goBegam go YacmuyHO UAU NbAHO 0bpamHo pa3Bumue.
Mopagu me3u ¢akmu Hue uzbpaxme ga npegcmaBum KAUHUYEH cAyyal Ha nauUeHmM ¢ nocmuzaHe Ha
nbAHO Bb3cmaHoBaBaHe Ha cbpgeuHama ¢yHkuus caeg >kuBomosacmpawaBawa kapguomuonamusi, Ha-
cmbnuAa B pesyamam Ha npegcbpgHO mpenmeHe.

KalouoBu gymu: maxukapgHo-uHgyuupaHa kapguomuonamusi, NnpegCbpgHO MpenmeHe, 3acmouHa Cbp-
geuHa HegocmambyHocm, obpamHo pa3Bumue
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»~THE EGG OR THE HEN“ — TACHYCARDIOMYOPATHY OR CARDIOMYOPATHY
WITH TACHYCARDIA - A CLINICAL CASE

M. Hristov', D. Yakova-Hristova?, V. Hristov'

'SBAL in Cardiology — Pleven
2 Heart and Brain“ Center of Clinical Excellence — Pleven

Abstract. Prolonged and recurrent supraventricular tachycardias, as well as frequent ventricular
extrasystoles, bundle branch blocks, ventricular pacing, can cause the development of myocardial
dysfunction, provoking dilated cardiomyopathy. Patients seek help only when clinical symptoms are
present, although the arrhythmia may have persisted for months or years before their appearance. The
diagnostic process is often challenging due to the lack of retrospective patient data and unclear criteria
for making the diagnosis of tachycardia-induced cardiomyopathy. Timely recognition, thorough analysis
and treatment can lead to partial or complete reversal of development. Due to these facts, we selected
a clinical case of a patient with full recovery of cardiac function after life-threatening cardiomyopathy
resulting from atrial fibrillation.

Key words: tachycardia-induced cardiomyopathy, atrial fibrillation, congestive heart failure, reversal

BbBEOEHUE INTRODUCTION

KauHuuHa u3sBa Ha maxukapgHo-uHgyuupaHama The clinical presentation of tachycardia-in-
kapguomuonamus (TUK) e pasBumuemo Ha 3acmou-  duced cardiomyopathy (TIC) is congestive heart
Ha cbpgeyHa HegocmambyHocm (3CH), HacmbnBa-  failure (CHF), occurring as a result of an increase
wa B pesynmam Ha yBeauuaBaHe Ha npegcbpgHa-  in atrial or ventricular rate [2, 3]. Patients seek help
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ma uAu kamepHama yecmoma [2, 3]. NauueHmume
mbpcsim nomow, egBa npu HaAuuvue Ha KAUHUYHU
cumnmomu, Bonpeku ve apummMusma moxe ga e nep-
cucmupana Meceuu UAU 20guHuU npegu u3sBama um
[1]. MbpBusm mogen Ha buBeHmpukyAapHa gucdyHk-
uus B ekcnepumeHmanHu ycaoBus e npegcmaBeH
npe3 60-me 2oguHu Ha XX Bek om Yunba u cbaBm.
B gHewHo Bpeme 3CH, 3aegHo ¢ guabema u npeg-
CcbpgHOoMo MwkgeHe, buxa MO2AU ga ce npuemam 3a
mpume CbpgeyHo-cbgoBu enugemuu Ha Hawemo Xu-
asgonemue. Mopagu moBa paHHOMO guazHOCMuUU-
paHe u AeueHue Ha obpamumume npuuuHu 3a 3CH
ca om cbuwecmBeHo 3HaueHue. MpegBug bbpsama
npozpecus, mpygHomo noBausBaHe Ha 3CH npu TUK
u cbomBemHo Heobxogumocmma om cBoeBpemMeHHO
pa3no3HaBaHe u mepaneBmuuHa Hameca, usbpaxve
ga npegcmaBum kauHuueH cayvad Ha nauueHm c Bu-
cokouecmomHo npegcopgHo mpenmene (IT), goBe-
AO go Bb3HUkBaHemo Ha kapguomuonamus (KMIT).

KAVHWYEH cAYYAl

57-2oguweH nauueHm nocmbnBa 3a nbpBu nom B
kapguonoz2uuHo omgeneHue no noBog Ha onaakBaHus
om 3agyx ¢ gaBHocm om 3-4 cegMuuu, nbpBoHauaA-
HO npu obuvalHu ¢usuyecku ycuaus, go nocmeneHHa
npozpecus u 8 nokou npe3 nocaegHume gBa gHu. 3abe-
AA3aA € OMOuU o goAHU kpalUHuuu, 8 Hauanomo oko-
AO 2Ae3eHUme, a BnocaegcmBue u No nogbegpuuume,
kakmo u nogyBaHe Ha kopema covc cbwama gaBHocm.
Tpu gHU npegu Xxocnumaausauusma e nocemua amby-
AamopeH kapguonog, koimo My HazHauaBa AekapcmBe-
Ha mepanus ¢ 6usonponoa 10 mg u 0,25 mg gu2okcuH.

He cvobwaBa 3a 3Hauuma meguuuHcka ucmo-
pus, BpegHocmu uAu damuAHa obpemeHeHocm.
Ob6ekmuBHOomo My cbcmosiHUE Npu hocmbnBaHemo
nokasa yBpegeHo 06uwo cbCcmosHue, ¢ gucnHes B no-
kou, guxameaHa yuecmoma (O4) — 19-20/min, opmon-
HouuHo noAoXkeHue B Aeanomo, baega koxka, ¢ ukmep,
gaHHU 3a wueH BeHo3eH 3acmou — 6-10 cm Hag kalo-
yuuume. YcmaHoBuxa ce Be3ukyaapHo guwaHe, C
gpebHu BaadkHu xpunoBe B GenogpobHUMe ocHOBU,
maxupummMuyHa CbpgeyHa geuHocm, CbpgeyHa vec-
moma — 130 yg./min, hpugayweHu cbpgeuHu moHoBe,
apmepuaAHo HaAs2aHe (AH) — 100/70 mm Hg. Kope-
Mbm 6e HanpezHam, ¢ nepkymopHU gaHHU 3a acuum,
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only when clinical symptoms are present, although
the arrhythmia may have persisted for months or
years before their appearance [1]. The first model
of biventricular dysfunction in experimental condi-
tions was presented in the 1960s by Whipple et
al. Nowadays, HF, along with diabetes and atrial
fibrillation, could be considered the three cardio-
vascular epidemics of our millennium. Therefore,
early diagnosis and treatment of reversible causes
of CHF are essential. Given the rapid progression,
the difficult treatment of HF in TIC and, according-
ly, the need for timely recognition and therapeutic
intervention, we chose to present to you a clinical
case of a patient with high-frequency atrial flutter
(AF), which led to the occurrence of cardiomyop-
athy (CM).

A CLINICAL CASE

A 57-year-old patient presented for the first
time to the cardiology department with complaints
of dyspnea of three to four weeks* duration, ini-
tially with usual physical exertion, until gradual
progression and at rest over the last two days. He
noticed swellings on the lower extremities, at first
around the ankles and later on the lower legs, as
well as abdominal swelling of the same age. 3
days before hospitalization, he visited an outpa-
tient cardiologist, who prescribed bisoprolol 10 mg
and digoxin 0.25 mg.

He reported no significant medical history, ad-
verse events, or family history. The objective condition
on admission showed a damaged general condition,
with dyspnea at rest, respiratory rate — 19-20/min,
orthopneic position in bed, pale skin, with jaundice,
evidence of cervical venous stasis — 6-10 cm above
the collarbones. Vesicular breathing, with small moist
rales in the lung bases, tachyrhythmic heart activity,
heart rate — 130/min, muffled heart sounds, arterial
pressure (BP) — 100/70 mmHg were found. The ab-
domen was tense, with percussion data for ascites,



yepeH gpob — Ha 3-4 cM nog pebpeHa gbaa. Habalo-
gaBaxa ce omouu no nogbegpuuume, npu 3anaseHu
nyAcauuu Ha nepudepHume apmepuu.
HanpaBenHama enekmpokapguozgpama (EKI) no-
kaza munuuHo MT ¢ 6aok 2:1, ¢ ompuuameaHu F-
BoAHuU BB I, 1, aVF u nonokumenHu BbB V1 (due. 1).

M. Hristov et al.
,The egg or the hen”... CARDIOLOGY&
Volume 6, Number 1 - 2023 CARDIAC SURGERY

liver — 3-4 cm below the costal arch. Swellings were
observed on the lower legs, with preserved pulsations
of the peripheral arteries.

An electrocardiogram (ECG) performed showed a
typical AF with 2:1 block, with negative F-waves in Il
lIl, aVF and positive in V1 (Figure 1).

Qua. 1. 12-kananHo EKI Ha nauueHma ¢ munuyHo npegcvpgHo mpenmeHe ¢ 6aok 2:1

Fig. 1. 12-lead ECG of the patient with typical atrial flutter with 2:1 block

Ha caegBaw, eman ce ocbwecmBu exokapguozpa-
¢dus (mpaHcmopakanHa u mpaHce3odazeanHa) CbC
cAegHume gaHHu: AsBa kamepa (AK) — gunamupaHa u
pemogeAupaHa, ¢ HapyweHa kuHemuka u mexka cuc-
moAHa gucoyHKuus, meaeguacmoneH/meaecucmo-
AeH pasmvep (TOP/TCP) — 55/43 mm, meaeguacmo-
AeH/menecucmoneH obem (TOO/TCO) — 160/88 ml,
¢dpakuus Ha usmaackBare (PW) no CumncoH — 28%,
meXkgykamepHa npezgpaga (MKIT) — 11 mm, 3agHa
cmeHa Ha AsBa kamepa (3CAK) — 11 mm, ymepeHa
MumpanHa, BucokocmeneHHa mpukycnuganaHa peayp-
2umauuu, nyamMoHaAHa xunepmoHus 8 nokou (cpegHo
HaAszaHe B benogpobHama apmepus (CHBA) — 55 mm

At the next stage, echocardiography (transtho-
racic and transesophageal) was performed with the
following data: left ventricle (LV) — dilated and re-
modeled, with impaired kinetics and severe systolic
dysfunction, end-diastolic/end-systolic size (EDD/
ESD) — 55/43 mm, end-diastolic/ end-systolic volume
(EDV/ESV) — 160/88 ml, ejection fraction (EF) — 28%,
interventricular septum (IVS) — 11 mm, left ventricular
posterior wall (LVPW) — 11 mm, moderate mitral, high-
grade tricuspid regurgitation, pulmonary hypertension
at rest (mean pulmonary artery pressure — 55 mmHg),
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Hg), gunamupaHu npegcbpgus, guAamupaHu gecHuU
cbpgeyHu kyxuHu, HamaneHa cucmoAHa @yHKuus Ha
gacHa kamepa (OK), neBonpegcopHo (Al) yxo — guaa-
mupaHo, cnoHmaHeH exokoHmpacm (CEK) 2 cmeneH,
V max — 24 cm/s. (due. 2).

mpression (JPEG)

H.
17cm o 118 130

27.9.2022 1. 09:49P5%

Om AabopamopHume uscaegBaHus ce Habaloga-
Bam: ASAT - 38.5 U/L, ALAT — 35.5 U/L, xem02A06UH
— 150 g/L, kpeamuHuH — 96 umol/L, INR — 1.54, mupo-
ug-cmumyaupauw, xopMmoH (TCX) — B Hopma.

Om noayueHume nbpBoHauyanHU gaHHU ce 3a-
kalouu, ye cmaBa Bonpoc 3a nauueHm ¢ kapmuHama
Ha momaAHa CbpgeyHa HegocmambyHocm Ha ¢oHa
Ha npegcbpgHo mpenmeHe ¢ baok 2:1, ¢ exozpad-
cku gaHHU 3a guAamupaHu CcbpgeyHu KyxuHu, mex-
ka aeBokamepHa cucmonHa gucdyHkuus, ymepeHa
MumpanHa u BucokocmeneHHa mpukychuganHa pe-
2ypaumauus. Ha mo3u eman ce npoBege koHcCuAu-
yM, kamo B gudepeHuuarHO-guagHOCMUYEH NAaH ce
obcbguxa gBe xunomesu. EgHama 6e 3a TUIK, npu
kosmo mepMuHupaHe Ha apummusima bu goBeno go
Bv3cmaHoBsaBaHe Ha cbpgeuHama ¢yHkuus. Opy2ama
6e 3a nbpBuyHO 3acsazaHe Ha CbpgeyHus Myckya u/uau
kaanHus anapam, B xoga Ha koemo ce e pa3Buaa ma-
xukapgusma. Mpu ma3u me3a onumu 3a Bb3cmaHoBs-
BaHe Ha pumbMma He buxa uManu couwecmBeH edpekm
3a 3agbpkaHemo Ha cuHycoBusi pumbm u koHMpoA
Ha yecmomama u buxa U3AOKUAU hauueHma eguH-
cmBeHo Ha gonbAHUMEAEH puck Npu aHecmesusma u
kapguoBep3uomo. Mopagu sicHomo HavaAo Ha pasBu-
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dilated atria, dilated right heart cavities, reduced sys-
tolic function of the right ventricle (RV), left atrial (LA)
appendage - dilated, spontaneous echocontrast 2

degree, V max — 24 cm/s (Figure 2).

Qua. 2. TpaHcesodazeanHa exokapguozpadus ¢ gaHHU 3a
yMepeHa MumpaAHa peaypaumauus

Fig. 2. Transesophageal echocardiography with evidence of
moderate mitral regurgitation

Laboratory tests showed AST — 38.5 U/L, ALAT
— 35.5 U/L, hemoglobin — 150 g/L, creatinine — 96
umol/L, INR - 1.54, thyroid-stimulating hormone (TSH)
— normal.

From the initial data obtained, it was concluded
that this was a patient with the picture of total heart
failure on the background of atrial flutter with block
2:1, with sonographic evidence of dilated cardiac cav-
ities, severe left ventricular systolic dysfunction, mod-
erate mitral and high-grade tricuspid regurgitation. At
this stage, a concilium was held, and two hypothe-
ses were discussed in terms of differential diagnosis.
One was for TIC, where termination of the arrhythmia
would lead to recovery of cardiac function. The other
one was for primary heart muscle and/or the valvular
apparatus disease, in the course of which the tachy-
cardia developed. In this thesis, attempts to restore
rhythm would have no significant effect on maintain-
ing sinus rhythm and rate control and would only ex-
pose the patient to additional risk of anesthesia and
cardioversion. Because of the clear onset of devel-
opment, the patient's good functional capacity, and




mue, gobpus ¢yHkuuoHaneH kanauumem Ha nauueH-
ma u Auncama Ha onAakBaHus npegu moBa npuexwve
3a no-BeposmHa nvpBama guasHo3a. 3anoyHama b6e
MegukameHmo3Ha mepanusi ¢ bu3onponoA 2 no 5 mg
npe3 ycmama, BeHo3Ha uHdy3us ¢ amuogapoH (1200
mg 3a 24 uaca) 3a koHmpona Ha kamepHus omzoBop, 3
no 40 mg ¢yposemug BeHo3HO gHEBHO u npodunak-
muyHa go3a aHmukoagyaaHm nogkoXkKHO C UeA npe-
BeHuus Ha emboAauyHume ycaokHeHus. Ha ¢oHa Ha
masu mepanus Ha Bmopus geH HacmbnNu NOCMENEHHO
BrowaBaHe Ha 3agyxa 8 nokou, 6e3 guHamuka Ha cop-
geuHama yecmoma — okono 130 yg./min, AH — 90-95
mmHg cucmona. MpegBug kpumuuyHomo BaowaBaHe
Ha nauueHma, auncama Ha noBausBaHe om npunoke-
Hama mepanus u cycnekuusma 3a mpom6 8 All yxo,
ce npoBege koHmpacmHa komnlomvpHa momozpa-
¢us (KAT) Ha BaA gpob cbc caegHUMe pesyamamu —
gecHocmpaHeH naeBpaneH usauB, acuum, Al yxo — He
ce Busyaausupa mpombo3sa (¢due. 3).

Bbnpeku exogpadckomo onucaHue Ha Ae-
BonpegcopgHOmMoO yxo, Auncama Ha omezoBop Ha
MegukameHmosHama mepanusma, BaowaBawomo
ce cbCcmosiHue u gaHHume om koHmpacmHa KAT
Ha beau gpoboBe, goBegoxa go B3emaHemo Ha
peweHue nocpegcmBom kapguoao2uyeH mum 3a
CUHXpoHuU3upaHo enekmpokapguoBep3uo ¢ kpam-
kompauHa BeHo3Ha aHecmesus. Mpu wok ¢ 50 J
budaszeH npaB mok nauueHmMbm Bb3cmaHoBuU CUHy-
coB pumbm. B pamkume Ha caegBawume nem gHu

M. Hristov et al.
,The egg or the hen”... CARDIOLOGY&
Volume 6, Number 1+ 2023 CARDIAC SURGERY

the absence of previous complaints, we considered
the first diagnosis more likely. Medical therapy was
started with bisoprolol 2 times 5 mg orally, intrave-
nous infusion of amiodarone (1200 mg in 24 hours) to
control the ventricular response, furosemide 3 times
40 mg intravenously daily and a prophylactic dose
of anticoagulant subcutaneously to prevent embolic
complications. Against the background of this therapy,
on the second day, there was a gradual worsening of
shortness of breath at rest, without dynamics of the
heart rate — about 130 beats/min, BP — 90-95 mmHg
systole. Given the critical deterioration of the patient,
the lack of response to the applied therapy and the
suspicion of a thrombus in the LA appendage, a con-
trast computed tomography (CT) of the lung was per-
formed with the following results — right-sided pleural
effusion, ascites, LA appendage — no thrombosis was
visualized (Figure 3).

@uz. 3. KoHmpacmua KAT Ha 6eau gpo6oBe

Fig. 3. Contrast-enhanced CT scan of the chest

Despite the sonographic description of the left
atrial appendage, the lack of response to drug ther-
apy, the worsening condition, and the contrast-en-
hanced CT data led to the decision by the cardiol-
ogy team for synchronized electrocardioversion with
short-term intravenous anesthesia. With a 50 J bipha-
sic direct current shock, the patient recovered sinus
rhythm. Within the next five days, there was a signifi-
cant improvement in the condition, with no shortness

of breath at rest, including when lying down, and a
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Hacmbnu 3HaUYUMeAHO nogobpeHue B cbcmosHue-
mo, 6e3 3agyx 8 nokou, BkalouumenHo npu 3aema-
He Ha Ae2HaA0 nonoKeHue, pegykuusi Ha OmouYHUS
cuHgpoMm. HanpaBeHa 6e kopoHapHa aHzuozpadus
Cc ueA oueHka Ha kopoHapHama aHamomus U Bv3-
MoXKHa ucxemuuHa 2eHe3a Ha KMI — 6e3 gaHHU 3a
3HauumMu cmeHo3u. Ha koHmpoAHus npeaaeg caeg
2 cegMuuu nauueHmom be 6e3 onaakBaHus, B cu-
HycoB pumbM. Om exokapguozpadusama — 3Ha4u-
MeAHO pegyuupaHu obemMu Ha cbpgeuHume Kyxu-
HU, QN Ha AK — 53% (¢dua. 4). Ha caregBaw, eman
npu nauueHma ce npoBege enekmpodpu3uoAr02UUHO
uscnaegBaHe u abaauus Ha kaBo-mpukycnugaaHus
ucmmyc. Ha nocaegBawu koHMpPOAHU npezaegu e
C NbAHO Bv3cmaHoBaBaHe Ha HopmaAHa nomneHa
¢dyHkuus u pasmepu Ha kyxuHume.

OBCb)XXOAHE

TUK ce HabalogaBa obuuyalHO npu nauueHmu
6e3 cmpykmypHa cbpgeuHa yBpega, HO msa mMoxke
gonpuHece u 3a BaowaBaHe Ha AneBokamepHama
¢yHkuus Ha doHa Ha nogaekawa cvbpgeuHa yB-
pega [4]. HacmbnBa npu cbpgeuHa yecmoma Hag
100 yg./min, kamo e Bb3moXkHO ga ce pa3Bue B
pamkume Ha meceuu u 2oguHu. Koakomo e no-
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reduction in edema syndrome. Coronary angiography
was performed in order to evaluate the coronary anat-
omy and possible ischemic genesis of CM — with-
out evidence of significant stenoses. At the control
examination after 2 weeks, the patient was without
complaints, in sinus rhythm. From echocardiography
— significantly reduced volumes of heart cavities, EF
of LV — 53% (Figure 4). At the next stage, the pa-
tient underwent electrophysiological examination and
ablation of the cavo-tricuspid isthmus. At subsequent
control examinations — with full restoration of normal
pump function and cavity dimensions.

Discussion

TIC is commonly seen in patients without
structural heart damage, but it can also contrib-
ute to worsening left ventricular function in the
setting of underlying heart disease [4]. Occurs
with a heart rate above 100 beats/min and may
develop over months and years. The higher the
heart rate, the faster the manifestation. The un-
derlying heart damage, the type of tachycardia,

®Duz. 4. KoHmpoaHa mpaHcmopakanHa exokapguozpadus Ha
nauueHma 2 cegmuuu caeg BbacmaHoBsBaHe Ha cuHycoBus
pumbm

Fig. 4. Follow-up transthoracic echocardiography of the patient
2 weeks after restoration of sinus rhythm



Bucoka cbpgeuHama vecmoma, moakoBa no-yc-
kopeHa e nposBama . lNMogaekawama cvpgeuHa
yBpega, Bugbm Ha maxukapgusma, Bb3pacmma
Ha nauueHma u komopbugumemovm ca dakmopu,
ckbcaBawu Bpememo 3a noaBa Ha TUK, koamo ce
okas3Ba u HegocmambuyHO NpoyyeHo 3aboasBaHe
[4, 5]. OoHeya u cvaBm. uzcaegBam koxopma om
625 nauueHmu, HacoueHu 3a paguoppekBeHmHa
abaauus nopagu maxuapummus, om koumo 2,7%
ca ¢ TUK [6]. Haauue ca gokazamencmBa, ue
yecmomama Ha kapguomuonamuu, gbakawu ce
Ha npegcbvpHo MbXkgeHe ([MM), e mexkgy 10 u 50%,
Ha npegcbpgHO mpenmeHe — 25%, Ha kamepHa
maxukapgus — om 9 go 34% [7]. HabalogaBa ce
no-uecmo HacmvnBaHe Ha TUK B xoga Ha cy-
npaBenmpukyaapHu maxukapguu B cpaBHeHue ¢
BeHmpukyaapHume [7, 8]. Bce owe ocmaBa He-
usBecmeH dakmovm, 3awo npu Hakou nauueHmu
HacmobnBa TUIK B pesyamam Ha npogbmakumenHa
maxukapgus, a gpyau 8 moaepupam u noggop>kam
HOpMaAHa cucmoAHa ¢yHkuus 3a gbAbe nepuog
om Bpewme [7, 9]. B paHHama ¢a3a Ha pa3Bumue
Ha TUK (npeg nbpBume 3 go 7 gHu) ce Habaloga-
Ba bvp3a cvpgeuHa yecmoma, Bogewa go AeBo-
kamepHa guaamauus u noHukeHue Ha AK ¢pak-
uusa Ha usmaackBaHe. o Bmopama cegmuua kom
onucaHume npomeHu ce BkalouBam u noBuweHo
benogpobHO kanuAgpHO Haafz2aHe, CUCMEMHO
cbgoBo cvnpomuBaeHue u ueHmpaAHo BeHo3HO
Haas2aHe [10]. MNpegnonaza ce, ye noBuweHomo
HampynBaHe Ha kaauuu u cBpbxu3noAn3BaHemo Ha
knemvuHa eHepaus cmosim B ocHoBama Ha mexa-
Husamume 3a HacmbnBaHe Ha TUK. Bcuuku mesu
npouecu Bogam go Bv3HukBaHe Ha 3CH u go pas-
Bumue Ha muokapgHo pemogeaupaHe [11]. Bwo-
npeku ue He ca ycmaHoBeHU iCHU guagHOCMUYHU
kpumepuu 3a TUK, ce cmama, ye cobwecmBeHo 3a
nocmaBsaHemo n e omkpuBaHemo Ha namoAo2uu-
Ha maxuapummus UAU nepcucmupawa kamepHa
ekmonus Ha ¢oHa Ha HeobscHuma KMI. Om gpy-
2a cmpaHa, ocmaBa kauHuuHO npegu3Bukamen-
cmBo ga ce u3ACHU, gaAu apumusma € npu4vuHa
uau caegcmBue Ha KM [7, 11]. Tynma u cvaBm.
npegaazam no-gCHU guagHocmuyHu kpumepuu 3a
onpegeansHemo Ha egHa KMI1 kamo maxukapgHo-
uHgyuupaHa (maba. 1) [12].

M. Hristov et al.
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the patient's age and comorbidity are factors that
shorten the time to the appearance of TIC, which
also happens to be an understudied disease [4,
5]. Dongua et al studied a cohort of 625 patients
referred for radiofrequency ablation for tachyar-
rhythmia, of whom 2.7% had TIC [6]. There is
evidence that the frequency of cardiomyopathies
due to atrial fibrillation (AF) is between 10 and
50%, of atrial flutter — 25%, of ventricular tachy-
cardia — from 9 to 34% [7]. TICs occur more of-
ten in the course of supraventricular tachycar-
dias compared to ventricular ones. [7, 8] It is still
unknown why some patients develop TIC as a
result of prolonged tachycardia, while others tol-
erate it and maintain normal systolic function for
a long period of time [7, 9]. In the early phase of
TIC development (in the first 3 to 7 days), a rapid
heart rate is observed, leading to left ventricular
dilatation and a decrease in LV ejection fraction.
By the second week, the described changes in-
clude increased pulmonary capillary pressure,
systemic vascular resistance and central venous
pressure [10]. Increased calcium accumulation
and overutilization of cellular energy have been
suggested to underlie the mechanisms of TIC on-
set. All these processes lead to the occurrence
of HF and the development of myocardial remod-
eling [11]. Although clear diagnostic criteria for
TIC have not been established, the detection of
pathologic tachyarrhythmia or persistent ventric-
ular ectopy in the setting of unexplained cardio-
myopathy is believed to be essential for staging.
On the other hand, it remains a clinical challenge
to clarify whether the arrhythmia is a cause or a
consequence of cardiomyopathy [7, 11]. Gupta
and co-authors propose clearer diagnostic cri-
teria for defining a CM as tachycardia-induced
(Table 1) [12].
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Ta6auua 1. JuazHocmuuHu kpumepuu 3a TUK cnopeg Mfynma u cbaBm. [12]

Cmonku | KAuHUUYHU 6eAae3u uau usxog om 3abonsBaHemo

uHdopmauus 3a pasgpaHuyaBaHe Ha TVIK om uguona-
muuHa KMI1. KpalHume guacmoAHU pasmMepu u obe-
Mu ca no-manku npu TUK. OcBeH moBa npocaegsBa-
Hemo Ha HampuypemuyHume nenmugu, 8 yacmHocm
NT-proBNP, morke ga cnomozgHe B gudepeHuuarHama
guazHo3a Ha me3u gBe cbcmosHusa. Haauue e 3Hauu-
MO nOHWkeHUe Ha nenmuga cAeg ycnewHa eanekmpo-
kapguoBepcus Ha MM npu obpamumama KMI [13].
B onucaHusa kauHuueH cayvau npaBsm BneuamaeHue
gaHHUMe 3a obuwla cbpgeyHa guaamauusi, Ho cAeg no-
cmuzaHe Ha pumbmeH koHMPOA ce HabalogaBa Bva-
cmaHoBaBaHe Ha HopMaAHUME 0bemMu U pasMepu.
Cwmsima ce, ue 1M e egHa om Hau-yecmume npu-
yuHu 3a Bb3HukBaHe Ha TUWIK u noBegeHuemo npu
Hez20 pbkoBogum cnpsamo EBponeuckume npenopuku.
Te BkalouBam pasnos3HaBaHe Ha Bv3amoXkHume npu-
UUHU 3a maxuapummus, AeueHue Ha 3CH, uecmomeH
U pumbMeH koHmpoa, npeBeHuus Ha emboAuvHUMe
ycnokHeHus [14]. MpoyuBaHus couam, ye Bv3cma-
HoBsBaHemo Ha cuHycoBusi pumbm ugpae kalouoBa
poas B neueHuemo Ha TUK, koemo 6u mozno ga bbge
nocmugHamo no MegukamMeHmMo3eH nom, abAauus Ha
AV Bv3ena, usonauus Ha 6enogpobHume BeHu. Yc-
maHoBeHo e, ue npu npocaegaBaHe B pamkume Ha 14
Meceua nocoyeHume Memogu 3a AeveHue ca goBenu
go nogobpsBaHe Ha AK ¢pakuus Ha usmaackBaHe
om 35,4% go 45,8%. [7, 15] B onucaHusi kAauHuueH
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1. Aunca Ha gaHHU 3a HeucxeMuuHa KM kamo xunepmpoduuHa, ankoxoaHa, B8 pesyamama Ha ynompeba Ha onuamu u gp.
2. Aunca Ha AK xunepmpodus
3. PeanamuBHo HopmaaHu AK paamepu kamo TOP < 5.5 cm
4 Bv3cmaHoBsaBaHe Ha AK ¢pyHkuus caeg nocmuzaHe Ha yecmomeH koHmpoa, paguodpekBeHmHa abaauus uau kapguo-
’ Bepcus B pamkume Ha 1 u 6 meceua
5 Bbp3o noHwkaBaHe Ha AK dpakuus Ha usamaackBaHe caeg noBmopHa nosiBa Ha maxukapgusma npu hauueHmu ¢ Bo3-
' maHoBeHa AK ¢pyHkuus
Table 1. Diagnostic criteria for TIC according to Gupta et al [12]
';: Steps Clinical signs or outcome of the disease
; 1. Lack of data on non-ischemic CM such as hypertrophic, alcoholic, as a result of the use of opiates, etc.
(5]
= 2. Absence of LV hypertrophy
E 3. Relatively normal LV dimensions such as EDD < 5.5cm
-=
o0
< 4. Recovery of LV function after achieving rate control, radiofrequency ablation or cardioversion within 1 and 6 months
()
= 5. Rapid decrease in LV ejection fraction after recurrence of tachycardia in patients with restored LV function
(5-]
)
B
@ CobpgeuHama obpasHa guagHocmuka gaBa ueHHa Cardiac imaging provides valuable information for

distinguishing TIC from idiopathic CHD. End-diastolic
dimensions and volumes are smaller in TIC. Further-
more, monitoring of natriuretic peptides, in particu-
lar NT-proBNP, may aid in the differential diagnosis
of these two conditions. There was a significant de-
crease in the peptide after successful electrocardio-
version of AF in reversible CM [13]. In the described
clinical case, the data on general cardiac dilatation
are impressive, but after rhythm control is achieved,
recovery of normal volumes and dimensions is ob-
served.

It is believed that atrial fibrillation is one of the
most common causes of TIC and its treatment is
guided by the European recommendations. They
include recognition of the possible causes of tach-
yarrhythmia, treatment of HF, frequency and rhythm
control, prevention of embolic complications [14].
Studies indicate that the restoration of sinus rhythm
plays a key role in the treatment of TIC, which could
be achieved by medication, AV-node ablation, pul-
monary vein isolation. It was found that at 14-month
follow-up, the indicated treatment methods result-
ed in an improvement in LV ejection fraction from
35.4% to 45.8% [7, 15]. In the described clinical
case, we assumed that it was a TIC that occurred



cAyyau npuexme, ye ce kacae 3a TUIK, Bb3HukHa-
Aa B pesyamam Ha Bucokouecmomuo MT, npu koe-
mo noBegeHuemo e kamo npu lM. lNMopagu Aunca-
ma Ha edekm om npuaokeHama megukameHmosHa
mepanus, 8 ycaoBusima Ha BaowaBawa ce 3CH, ce
npegnpue CuHxpoHu3upaHa HuckoeHepauuHa kapgu-
oBepcus ¢ npaB mok (Kaac | Ha npenopbka, HUBO Ha
gokazamencmBeHocm — B). B npegcmaBeHus cayuad
peweHuemo 3a ocvbwecmBsaBaHe Ha enekmpokapgu-
0Bepauo bewe uskalouumeAaHo 3ampygHeHO nopagu
exokapguozpagpckume gaHHU 3a BeposmHa mpombo-
3a B AeBonpegcvupHOomo yxo, kosmo 6e omxBbpAaeHa
om HanpaBeHama koHmpacmHa KAT Ha 68A gpob.
MocaegBawama mepanus npu nauueHma bewe pe-
aausupaHa nocpegcmBom kamemovpHa abaauus Ha
kaBo-mpukycnugaaHus ucmmyc, kosmo cnopeg EG-
poneuckume npenopbku € Heobxoguma npu nauueH-
mu ¢ nepcucmupawo NMT uAu npu HaAuyue Ha homu-
cHama AK cucmoaHa ¢yHkuus nopagu TUK (Kaac |
Ha npenopvka, HUBo Ha gokazameacmBeHocm — B)
[16]. OnucaHume EKI' npomeHu 3a munuuHo MNT B
usbpaHus kAauHuueH cayuau kopeaupam c pesyama-
mume om eAekmpoduszuoro2uyHOmo u3scAaegBaHe,
koumo nomBvprkgaBam, ue kaBo-mpukycnugaAHusm
ucmMyc e yacm om MakpopueHmpu kpvea, cv3ga-
Baw, ma3u npegcbpgHa maxuapummus u e u3Bopuwe-
Ha abAaauusma my [17].

MpoeHo3ama npu TUIK e baazonpusmHa, ako ce
nocmuzgHe pumbMeH UAU YecmomeH KoHmMpoA. Ts 3a-
Bucu om gBa ¢pakmopa — yecmomama Ha camama
apummus u kakBa e npogbmkumenHocmma n [18].
Bov3pacmma Ha nauueHmume cbwo okasBa edpekm
Bopxy BvacmaHoBaBaHemo Ha kamepHama ¢yHkuus.
N3caegBaHus gokasBam, ue Hau-cbwecmBeHo nogo-
bpeHue ce nocmuza 3a 1 Meceu, caeg konupaHe Ha
maxuapummusima. [MbaHO Bvb3cmaHoBsBaHe Ha ka-
MepHama ¢yHkuusa e onucaHo 3a okoAO 20guHa [7,
19]. NpoyuBaHus Bvpxy >kuBomuHcku mogeAu couam,
ue Bonpeku Haauuuemo Ha npuBugHo Bb3cmaHoBs-
BaHe Ha kamepHama ¢yHkuus, ce omkpuBam nep-
cucmupawu MukpocmpykmypHu npomeHu. [Mopagu
moBa npu u3sBa Ha HoBa apummus, ce HabalogaBa
no-6vp30 BrowaBaHe Ha AK ¢yHkuus [2, 20].

KalouoBomo B8 maka npegcmaBeHus om Hac cAy-
vau e peweHuemo 3a Bb3cmaHoBsBaHe Ha pumbma
Ha ¢oHa Ha npozpecupawo BrowaBawo ce cocmos-
Hue Ha nauueHma Ha 6azama Ha me3ama, Ye ce ka-

M. Hristov et al.
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as a result of high-frequency AF, in which the be-
havior is like that in atrial fibrillation. Due to the
lack of effect of the applied drug therapy, in the
conditions of worsening HF, synchronized low-en-
ergy direct current cardioversion was undertaken.
(Class | of recommendation, level of evidence —
B). In the presented case, the decision to perform
electrocardioversion was extremely difficult due to
the echocardiographic data of probable thrombosis
in the left atrial appendage, which was rejected by
the performed contrast-enhanced chest CT scan.
Subsequent therapy in the patient was performed
by means of catheter ablation of the cavo-tricuspid
isthmus, which according to European recommen-
dations is necessary in patients with persistent AF
or in the presence of suppressed LV systolic func-
tion due to TIC. (Class | of recommendation, level
of evidence — B) [16]. The described ECG-changes
for a typical AF in the selected clinical case cor-
relate with the results of the electrophysiological
study, which confirm that the cavo-tricuspid isth-
mus is part of the macroenteric circuit creating
this atrial tachyarrhythmia and its ablation was per-
formed [17].

The prognosis for TIC is favorable if rhythm or
rate control is achieved. It depends on two factors —
the frequency of the arrhythmia itself and its duration
[18]. The age of the patients also has an effect on the
recovery of ventricular function. Research shows that
the most significant improvement is achieved within
1 month after terminating the tachyarrhythmia. Full
recovery of ventricular function has been described in
about a year [7, 19]. Studies in animal models indicate
that despite apparent recovery of ventricular function,
persistent microstructural changes are found. There-
fore, when a new arrhythmia appears, a faster deteri-
oration of LV function is observed [2, 20].

The key in the case presented by us is the de-
cision to restore the rhythm against the background

of a progressively worsening condition of the patient
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KAPAMOAOTI' 1A & gauemo uau kokowkama®...
KAPAMOXMPYPT IS Tom 6, Bpod 1 - 2023

cae 3a TUIK, koemo ce aBsaBa emuono2uyHO Aeue-
Hue. BAazonpusmHusm xog Ha pa3Bumue u NbAHOMO
BvacmaHoBaBaHe Ha nauueHma BnocaegcmBue no-
mBopkgaBam kopekmHocmma Ha B3emomo pewe-
Hue. MNMpuemaHemo Ha npomuBHama xunomesa — 3a
nbpBuuHa KMI u 3abaBaHemo Ha mepanus 3a KoH-
MPOA Ha pumbma, buxa Buau ¢ nomeHuuanHo da-
maAHU hocAeguuu.

N3soau

TUK e gunamamuBHa kapguomuonamusi, kosmo
MbpNU YaCMUYHO UAU NbAHO 0bpamHo pasBumue.
HaBpemeHHOMO ©” guagHOCmMuuupaHe U AeyveHue
buxa goBeau go npegomBpamsBaHa Ha CepUO3HU
ycAOKHEHuUs 3a nauueHmume, BkalouumenHo u BHe-
3anHa cvpgeuvHa cvovpm. Aekapsm BuHazu ocmaBa
CbC CbMHeHuemo — kos e nvpBonpuvyuHama — gaau
apummusma, uau hogaexkawa KMIM. Kpumepuume 3a
TUK Bce owe He ca 06obuleHU U ca HaAuue Hegoc-
mambvyHO paHgomusupaHu npoy4BaHus 8 masu o0b-
Aacm. ToBa Hanaza u no-3agbAboueHU uscaegBaHus
npu bbgewo npocaegaBaHe Ha nauueHmume ¢ TUK.

based on the thesis that it is TIC, which is an etiolog-
ical treatment. The favorable course of development
and the complete recovery of the patient subsequent-
ly confirm the correctness of the decision made. Ac-
cepting the opposite hypothesis of primary CM and
delaying rhythm control therapy would have potentially
fatal consequences.

CONCLUSIONS

TIC is a dilated cardiomyopathy that undergoes
partial or complete reversal. Timely diagnosis and
treatment would prevent serious complications for pa-
tients, including sudden cardiac death. The doctor is
always left with the doubt — which is the root cause
— whether the arrhythmia or an underlying CM. The
criteria for TIC are not yet generalised, and there are
insufficient randomized trials in this area. This calls
for more in-depth research in the future follow-up of
patients with TIC.
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NHCTPYKUWN KbM ABTOPUTE

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

KopecnoHgupawusm aBmop nocouBa cBou gaHHU 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHue, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBuop-
geHume emuyHuU cmaHgapmu omHoCHO npoBeckgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB8 mamepuana, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

Bug nybaukauus Bpou gymu B ocHoBHus mekcm Bpou gymu B8 peslomemo Bpou pedepeHuuu
OpuzuHanHa cmamus 2500-5000 200-300 30
O630p 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

MNpuemam ce ¢daunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHus 3a pasmep u Bug Ha wpudma, pas-
cmosiHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcska cmamus 3anouBa cbe 3az2naBue (6e3 cokpauwieHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpya2u mumau), msixHama Mecmopaboma, obo3HaueHa ¢ uudpoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusima ce nogaBa u npeBegeHa Ha aHaAaulcku esuk, kamo aHzautickusm npeBog e caeg bbazapckus mekem 8 eguH
obuwy, pauA. B peslomemo Ha Beska opuzuHaaHa cmamus ce nocouBam: uea u obekm Ha uscaegBaHemo, 0CHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kom gpyaume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Beeku Bug nybaukauus ca mexkgy 3 u 8 Ha 6pol, kamo mozam ga 6b-
gam eguHu4HU gymu uAu kpamku croBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha bubauozpadckume usmouHuuu 8 mekcma ce obo3HauaBam ¢ uudpu B kBagpamHu ckobu no pega
Ha nosiBama um. BubAuozpadusma ce nogpexkga no pega Ha nosiBa Ha usmouHuuume B8 mekcma. ManucBaHemo Ha Bceku
usmouHuk e Ha HoB peg c apabcka Homepauus. JaHHume ce opopMsam no cAaegHus HauuH (BaHkyBbp cmun):

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

— My6aukauuu om cbopHuk: ABmop(u). 3a2aaBue. B: (3a AamuHuua In:) 3a2anaBue Ha cbopHuka. NMopegHocm Ha u3-
gaHuemo, pegakmopu. MecmousgaBaHe (2pag), udgameAacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). llpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

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

Ako aBmopume ca go mpuma, ce uanucBam damuauume, nocregBaHu om uHuuUaAume um (6e3 mouku). Koezamo
aBmopume ca noBeue om mpuma, cAeg uMemo Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — et al.“). HacmouuuBo ce
npenopbuBa uumupaHemo (no3HaBaHemo) u Ha BbAzapcku U3MOYHUUU.

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

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

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

Volume (approximately) of submitted papers:

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

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

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

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

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

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

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

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

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

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