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EHOOBACKYJNAPHO NEYEHUE NMPU TUN ,,A“ N TUN , B
ANCEKALUA HA AOPTATA*
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ENDOVASCULAR TREATMENT OF TYPE ,,A“ AND TYPE ,,B“ DISSECTION
OF THE AORTA*

Z. Stankov, I. Petrov, D. Boychev
Clinic of Cardiology and Angiology, Acibadem City Clinic — Cardiovascular Center — Sofia

Pestome. Mpe3 nepuopa ot MapT 2014 . go mait 2018 r. B HaLWMS CbPAEYHO-CHAOB LIEHTHP Delle NpoBeeHO eHL0BACKyNapHO
nieyeHne Ha aopTHa aucekauus Tn A v Tun b npu 06wo 70 naumeHTw. MaumeHTuTe ca pasfeneHu B ABe rpynu, CboT-
BETHO aopTHa Ancekauus T1n A (14 ayww) n Tun b (56 Yoseka). [poBeaeH e onucaTeneH aHanua no rpyna, cneg Koeto
C€ W3BBLPLUM CpaBHeHWe Mexay ABeTe rpynu nauueHTu. Lienta Ha npoyysaHeTo e fa ce ycTaHoBW eheKTUBHOCTTA Ha
€HA0BACKyNnapHOTO neyexne npu Tmn A v Tvn b ancekauws Ha aoptata. B pesynTat Ha npoy4BaHETO Ce 3a MbpBY MbT
B bbnrapus ce HaTpyneaT AaHHM 3a femorpadickute 0COBEHOCTM M PUCKOBMS Npodmn Ha Teau nauneHTn. scneasar
Ce eHAO0BaCcKynapHUTE onuuK 3a neyeHne Ha aoptHa aucekauus (AL) Tun A u Tun B, KakTo 1 Ha Mannepdy3noHH!s
CUHOPOM, KaTo ce Aokasea TAxHaTa epekTUBHOCT 1 Be3onacHocT. B pesynTar Ha NpoyyBaHeTo ce 4oKa3Ba, Ye eHao-
BackynapHoTo neyenue npu AL Tun A v Tun b Boan [0 3HAYUTENHO yBENUYaBaHe B pa3Mepa Ha UCTUHCKWS 1 peayKLms
Ha hanmeuns NymMeH, B pesynTtaT Ha koeTo ce nofobpsiea nepdysnsita U ce NOHWXKaBa PUCKLT OT Pa3BuTHE Ha aHe-
BpM3Ma 1 pynTypa. Hannuneto Ha eHaonuitk 1 nepcucT1palla KOMyHUKaLmus Mexay haniumus 1 UCTUHCKUS NyMeH ca
Hal-4ecTUTe NPUYMHN 33 PEUHTEPBEHLMS, KaTO eHA0BAaCKyNapHUTE METOAM Ca Han-4eCTO MbpBa NINHUS 3a NeYEHNETO
M 1 Cce A0Ka3BaT KaTo edhekTUBHM 1 6e3onacHu. JleyeHneTo Ha aucekaumsita Ha aoptata Tun A 1 b He e eHokpaTeH
aKT, a M3NCKBA NEPUOANYEH ANarHOCTUYEH KOHTPOI M Npy HEeOOX0AMMOCT — ONEPaTUBHU M/ EHOOBACKYAPHN Kope-
KLMM Ha Bb3HUKHAINUTE YCIIOXHEHMS.

Knto4oBu aymu: aopTHa AucekaLsl, eHA0BaCKyNapHO NeyeHue, CTeHT-rpadT

Anpec [. Boitues, YMBANT ,Amxubagem Cutu Knunnk CopaeuHo-cbaoB LeHTbp”, yn. OkonospbeTeH mbT Ne 127, Codms
32 KOPECNOHAEHLUS: 1307, e-mein: damyan.boychev@acibademcityclinic.bg

Abstract: During the period from March 2014 to May 2018, endovascular treatment of aortic dissection type A and type B was carried out
in a total of 70 patients. Patients were divided into two groups, aortic dissection type A (14 patients) and type B (56 patients), a
group-by-group descriptive analysis was conducted, and then a comparison was done between the two patient groups. The
aim of the study was to establish the effective use of endovascular treatment in type A and type B aorta dissection. As a result
of the survey, data on the demographic characteristics and risk profile of these patients are accumulated for the first time in
Bulgaria. Endovascular treatment options for the treatment of aortic dissection type A and type B, as well as malperfusion
syndrome, are examined, demonstrating their effectiveness and safety. As a result of the study, it is proven that endovascular
treatment in aortic dissection type A and type B leads to a significant increase in the size of the true lumen and reduction of the
false lumen, which leads to an improvement in perfusion and reduces the risk of developing an aneurysm and rupture. The
presence of endoleak and persistent communication between the false and the real lumen are the most common causes of re-
intervention, such as endovascular options are most often the first line for their dealing and are proven to be effective and safe.
Treatment of dissection of the aorta type Aand B is not a one-time act, but requires periodic diagnostic control and, if necessary,
surfery and/or endovascular corrections of the complications that have arisen.

Key words: aortic dissection, endovascular treatment, stent-graft
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BbBEOQEHMUE

AopTHa gucekauus

OcCTpuAT aopTeEH CMHOPOM € YecTo nMbpBarta Mnpo-
siBa Ha bonecTTa, KOSTO ce Hy)xaae oT Obp3a guarHo-
CTMKa 1 B3EMaHe Ha peLlleHue 3a NoBnusaBaHe Ha U3-
KNIOYMTENHO notuarta nporHosa. OCTpuAT aopTeH CUHA-
poM BKMoYBa aopTHa gucekaums (ALl), nHTpamypaneH
XemaTtoM, NeHeTpupaly, aTepOCKNepOTUYEH YIKYC U
TpaBMaTU4YHO aopTHO yBpexaaHe [1].

B knacmuyeckusi cMmchbn Ha pasbupaHeTo 3a aopTHa
avcekaums TpsibBa Ja iMame pasKbCBaHe Ha MHTUMaTa,
KOETO 0BMKHOBEHO € NpeaLlecTBaHO OT AereHepauyms Ha
CTeHaTa Ha aopTarta M Hekpos3a Ha megusTa [2]. KpbBeTa
HaBnu3a npe3 pas3KbCBaHETO MeXQy MHTUMaTta u me-
avata unu agBeHTMUMsiTa M cb3gasa daniive JyMeEH.
Oucekaumsata moxe fa nponarvpa B aHTerpagHa unu
peTporpazHa nocoka OT MbpPBOHAYarNHOTO paskbCBaHe U
[a 3acerHe CTpaHWYHW KIOHOBE U Aa NPUYMHK Manmnep-
dy3MOHEH CUHAPOM, CbpAeYHa TaMnoHaga Mnn aopTHa
perypritaums BCreacTBme Ha NyKcaums Ha aopTHO Knarn-
HO NNaTHO UNMN MHTPamypaneH xematom [3-6].

CobluecTBYBaT KakTO reHETUYHM, Taka 1 NpugobuTn
MPUYMHK, KOUTO BOAAT A0 AereHepauns Ha MHTMMarta u
[0 HapyllaBaHETO Ha HewHaTta uAnoct. Beudkn mexa-
HM3MW, KOUTO OTCrabBaT MegusiTa Ha aopTaTa, B KpanHa
CMeTKa BOAAT [0 YBENUYaBaHe Ha cTpeca BbpXy CTEHa-
Ta Ha cbAa ¥ MoraT Aa AoBefar 4o aunartauus, Benea-
CTBME Ha aHeBpM3MarHo paslliupeHue Ha aopTata U
N3TbHABaHE Ha aopTHaTa cTeHa. ToBa OT CBOsl CTpaHa
npegpasnonara obpasyBaHeTO Ha MHTpamyparneH xema-
TOM, aOpTHa Aucekaunst unu pyntypa. Han-yectuar pu-
CKOB (hakTop, KOMTO BOOW A0 AereHepauus Ha cTeHaTa
Ha aopTaTta v npegpasnonara KbM pa3BUTUETO Ha aop-
TEH CMHAPOM, € xunepToHudaTa. [Mpu Hed ce Habnogasa
XPOHMYHO yBENUYaBaHe Ha CTpeca BbpXy aopTHara cTe-
Ha, KOeTO BoaM To 3apebensBaHe Ha MHTMMaTa, hnbpo-
3a, HaTpynBaHe Ha KanuudukaTu n MacTHU KACENVHM.

MpoyyBaHuATa, n3cneaBalyy YectotTata Ha aopTHa-
Ta gncekauus B obLiarta nonynauusi, ca gocta numMuTu-
paHu. B Hakou nybnvkauum ce cbobLiaBa YecToTa Ha
aopTHara amncekaums ot 2,6 go 3,5 Ha 100 000 yoseka/
roguHa [6-8]. Ha apyru mecta ce cnoMmeHaBa, Ye 4ecTo-
TaTa Ha aopTHaTa gucekaums e ot 5 go 30 cnyyas Ha 1
MITH. HaceneHne Ha rogmHa (B cpaBHEHWE C MUOKapa-
HUSE MHAAPKT, KONTO 3acsara okorno 4400 cnyyasa Ha 1
MITH. Aywn roguHo) [9]. Bb3pacTtTa e puckoB dhaktop,
KaTo okono 75% OoT aopTHUTE gucekaumm ce Habnoga-
BaT Npv naumeHTn mexay 40 n 70 r., KaTo MHO3UHCTBOTO
e B gvanasoHa 50-65 r. [9]. OB30op OT MexayHapOoLHS
perucTbp Ha octpute aopTHu gucekaumm (IRAD) npu
464 nauueHTX Ooknagga, Ye ABe TPETU ca BuUnmn Mbxe
CbC CcpefHa Bb3pacT Ha BCUYKKM naumeHT 63 r. [10].

AopTHaTa aucekaums e Havi-4ecTtaTa nposiBa Ha OCTbp
A0pTEH CMHAPOM M YECTO Hanara CriellHa MHTEePBEHLMSI.

INTRODUCTION

Aortic dissection

Acute aortic syndrome is often the first manifesta-
tion of the disease, which needs rapid diagnosis and
decision-making to respond to the extremely poor prog-
nosis. Acute aortic syndrome includes aortic dissection
(AD), intramural hematoma, penetrating atherosclerot-
ic ulcus and traumatic aortic injury [1].

In the classic sense of aortic dissection, we should
have a rupture of the intima, which is usually preceded
by degeneration of the wall of the aorta and necrosis
of the media [2]. Blood enters through the rupture be-
tween the intima and the media or the adventicia and
creates a false lumen [3-6].

There are both genetic and acquired causes that
lead to the degeneration of the intima and to the in-
trusion of its integrity. All mechanisms that weaken the
media of the aorta eventually lead to an increase in
stress on the vessel wall and can lead to dilation, then
aneurysm expansion of the aorta and thinning of the
aortic wall. This in turn predisposes the formation of
intramural hematoma, aortic dissection or rupture. The
most common risk factor that leads to degeneration
of the aorta wall and predisposes to the development
of aortic syndrome is hypertension. In it, a chronic in-
crease in stress on the aortic wall is observed, which
leads to thickening of the intima, fibrosis, accumulation
of calcifications and fatty acids.

Studies examining the frequency of aortic dissec-
tion in the general population are quite limited. Some
publications reported an aortic dissection rate of 2.6 to
3.5 per 100,000 people/year [6-8]. Elsewhere, it is men-
tioned that the incidence of aortic dissection is from 5 to
30 cases per 1 million inhabitants per year (compared
to myocardial infarction, which affects about 4400 cas-
es per 1 million people per year) [9]. Age is a risk factor,
with about 75 % of aortic dissections observed in pa-
tients between 40 and 70 years old, the majority in the
range of 50-65 years [9]. Review of 464 patients from
the International Register of Acute Aortic Dissections
(IRAD), two-thirds were men with an average age of all
patients 63 years [10].

Aortic dissection is the most common manifesta-
tion of acute aortic syndrome and often requires emer-
gency intervention. In the 1960s and 1970s, the two
main surgical classifications of aortic dissections were
developed, their main goal being to make a therapeu-
tic triage of aortic dissections. Classifications based on
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Mpe3 60-te n 70-Te rognHmn Ha XX Bek ca pa3paboTeHun
[ABETE OCHOBHU XVMPYPIUYHM Knacudmkauum Ha aopTHUTe
Avcekaumm, Kato ocHoBata UM Lien e Ja ce Hanpasu Te-
paneBTMYEH TPMaX Ha aopTHUTE ancekaumn. Knacuduka-
LMmnTe Bb3 OCHOBA HA MECTOIMOIOXKEHNETO Ha NpOKCUMar-
HOTO pasKbCBaHe, reHepupallo UHTUManHusa dnen, ca
KIMOYOBU C OrNeq Tpuadka U NporHosarta Ha naumeHTuTe.

KnacudpukaumsTta Ha Jebelikn e onncaHa 3a nbp-
BM NbT Npe3 1965 r., kaTo Ton pa3gensd aopTHaTa ance-
Kaums Ha Tpu TMna OT aHaTOMWYHa rnegHa Todka [11]:

e Tvn | — 3anoyBalla OT acueHgeHTHaTa aopTta u
npogbikaBalia AUCTanHO OT Hesl, KaTto aHraxupa u
AecueHOeHTHaTa aopTa.

e Tun Il — 3anoyBalla oT acueHAeHTHaTa aopTta u
3aBbpLUBaLLa Npean ocTMyMa Ha TpyHKyc Bpaxuoueda-
NUKyC (T.€. aHraxupallia camo acLeHAeHTHaTa aopTa).

e Tun llla — 3anoyBawa B gecueHaeHTHaTa aopTta
crnep, ocTuyma Ha nsieata apTepusi cyOknaBumst U npo-
AbxaBalla gucrtanHo, 6e3 ga aHraxupa abgomuHan-
HaTa aopTa.

e Tun Illb — 3ano4Bawla B gecLeHaeHTHaTa aopTta
cneqn ocTuyMa Ha nsiBata apTepusi cyoknasus u npo-
AbIDKaBalla AUCTanHo, KaTo aHraxvpa n abgomwuHar-
HaTa aopTa.

Mpes 1970 r. ekun xuMpyp3n OT YHuBepcuTeTa B
CraHdopg, cb3gasaT no-onpocTeHa knacudurkaums Ha
aopTHaTa gncekaums, cbCTosua ce camo ot 2 tmna [12]:

e Tn A — gucekauusi, KOATO 3amnoyBa B acLeH-
AeHTHaTa aopTa wunu gvrarta, npegu nsesata nogkmto-
YMYHa apTepusi, 6e3 3Ha4YeHre 00 Kbe NpoabIiKaBa.

e Tun b — ancekaumsa, 3ano4vsallia B 4eCLEHOEHT-
HaTa aopTa cnepg nasaTa NOAKIHYMYHA apTepus.

OcTpa aopTHa gucekaumsi Tun A uma B1UCoKa CMbpPT-
HocCT — okono 1% Ha yac B nbpsuTe 48 Yaca, Unm okono
50% cmbpTHOCT 3a 48 Yaca, n 85% CMBPTHOCT 3a NMbp-
BuUTE 2 ceamuum. Llennte Ha nbpBOHavanHaTa tepanus
Ha MaumMeHT C aopTHa AMcekaums e ctabunmavpaHe Ha
06LLIOTO CbCTOSAHME, KOHTPON Ha bornkaTta, MOHWXaBaHe
Ha apTepuarnHoTo HansraHe 1 KOHTPaKTUIHaTa cuna Ha
nsiata kamepa (dP/dt), konto ca OCHOBHUTE MPUYMHM
3a nponarvpaHe Ha aopTHaTa Aucekauus u pyntypa.

B cniyyan Ha pe3ucTeHTHa XMnepToHWUst Npy aopTHa
ancekauusd, Tpabesa ga ce mucnv 1 3a mannepdysmo-
HEeH CMHOPOM Ha peHanHuTe apTepun, KOeETO Aa BOAM
00 pedpakTepHa XMNepToHMs N0 MexaHM3Ma Ha pPeHo-
Ba3ariHa XMnepToHus.

[JedHMTUBHOTO neyveHne npu aopTHa gucekaumsi
3aBVICVY [MaBHO OT TNa Ha aucekauusita. Mpu gucekaumm
TMN A 3NaTHUST CTaHOApT 3a JleYeHre e XMPYPrYHOTO
neveHue. Npn HeycrnoXXHeHn aopTHW ancekaumm Tun b e
NpueTo, Ye MeanKaMeHTO3HOTO NEYEHNE € 3raTeH CTaH-
Aapt. [Npun ycnoxHeHu gucekauum Tvn b, T.e. npu Hann4dve
Ha nepcucTmpalla 6onka, HEKOHTPONMpaHa XMNEPTOHMS,
aopTHa ekcnaH3usi, Np1sHaLmM Ha pynTypa, Mannepgysu-
OHEH CUHAPOM, U3XOAHO ronsim hantume yMeH, 3naTHu-

the location of the proximal rupture generating the in-
timate flue are key in view of the triage and prognosis
of patients.

DeBakey's classification was first described in
1965, and it divides aortic dissection into three types

from an anatomical point of view [11]:
e Type | — starting from the ascending aorta and

continuing distal from it, also engaging the descending
aorta

e Type Il — starting from the ascending aorta and
ending before the ostium of truncus brachiocephalicus
(i.e. engaging only the ascending aorta)

e Type llla — starting in the descending aorta, after
the ostium of the left subclavian artery and continuing
distal without engaging the abdominal aorta

e Type llIb — starting in the descending aorta, after
the ostium of the left subclavian artery and continuing
distally by engaging the abdominal aorta

In 1970, a team of surgeons from Stanford Univer-
sity created a simpler classification of aortic dissection
consisting of only 2 types [12]:

e Type A — dissection, which begins in the
ascending aorta or arch, before the left subclavian
artery, no matter how long it lasts

e Type B — dissection starting in the descending
aorta after the left subclavian artery

Acute aortic dissection type A has a high mortality
rate, about 1% per hour in the first 48h or about 50%
mortality in the first 48h and 85% mortality for the first
2 weeks. The purpose of the initial therapy of a pa-
tient with aortic dissection is stabilization of the gen-
eral condition, pain control and lowering of the arterial
pressure and contractile strength of the left ventricle
(dP/dt), which are the main causes of aortic dissection
and rupture.

In the case of resistant hypertension in aortic
dissection, malperfusion syndrome of the renal ar-
teries should also be thought, leading to refractory
hypertension by the mechanism of renovascular hy-
pertension.

Definitive treatment in aortic dissection depends
mainly on the type of dissection. In type A dissections,
the gold standard of treatment is surgical treatment. In
uncomplicated aortic dissections type B, it is assumed
that drug treatment is the gold standard. With compli-
cated dissections type B, that is when we have per-
sistent pain, uncontrolled hypertension, aortic expan-
sion, signs of rupture, malferfusion syndrome, baseline
large false lumen, the gold standard for treatment is en-
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ST CTaHOApPT € eHAoBacKyrnapHoTo nevenne — (Thoracic)
Endovascular aortic repair (T)EVAR.

EHpoBacKynapHo neyeHve Npuv aopTHa AUceKaums

EHpoBackynapHoto redeHne Ha aoprara, Mo-us-
BecTHO kaTto (T)EVAR, npeacrasnsiBa NnokpvBaHe Ha Bb-
TpelwHata MOBbPXHOCT Ha aopTata 4pe3 CTeHT-rpadT.
CreHT-rpapTsT ce CbCToM OT METarneH MM HUTMHOMOB
CKeret, MOKPUT C HEenpomycknneBa marepus  (nonure-
TpadnyopeTuneH 1nm nonmecTep) 1 ce UMNNaHTpa nog
PEHTreHOB KOHTPOr 0BUKHOBEHO Mpes3 dhemoparnHara ap-
Tepus. [NpokcumanHarta u guctandara 4acT Ha npoTtesara
TpsibBa Aa ce MMNMaHTMpaT CbOTBETHO Hag (Han-marsko 2
CM NPOKCUMANHO OT) 1 NOA MACTOTO Ha aHEeBPU3MAarHOTO
pasLUMpeHmne UM CbOTBETHO BXOAa Ha chaniumBms fymeH,
C Len Ja ce usonupar Te oT uMpKynauvsaTa u aa ce npe-
porepaty pynTtypa. CTeHT-rpaddThT Ha npakTuka urpae
pOnsi HA HEOMHTMMA, KaTo MO TO3M HaYWH usonunpa 6onHns
y4acTbK Ha aopTata OT LMpKyrauusita 1 cb3gaBa KoMy-
HVKaumsa “3gpaBo-34paBo”. 3a pasnuka OT XupyprydHara
npoTesa, KOSATO Ce 3aluMBa B CTeHaTta Ha aoptara 1 no-To-
31 HAYMH Ce 3aKpens 3a CTeHata, Npu CTeHT-rpadToBeTe
pagvanHaTta cuna, okasBaHa BbpXy CTEHWTE Ha aopTara,
ObPXKU NpoTe3aTta Ha MSACTO W rapaHTvpa n3onaumusTa Ha
BonHNA y4acTbK OT LMpKynaumsTa, ako B MPOoKCUManHara
NEHOVHr 30Ha € OCUIYPEeHO MITbTHO MpuIienBaHe MeXay
TbKaHTa Ha CTeHT-rpadiTa 1 aoprarta Mo usnara LMpKy-
mdpepeHums (6e3 eHaonuink). CbLUecTBYBaT TP OCHOBHM
TUna cteHT-rpadprose: TprbeH (TyBynapeH), brdypkavmo-
HEH 1 aopTo-yHUUNmadeH (cwur. 1).

EnpoBackynapHoto nedveHue Ha Al moxe fa ce
nposeae NoA nokanHa, nog obLua aHecTesns Unn Kak-
TO € NPeAnoYUTaHUAT 1 OT Halms ekun Metod — OyaHa

Q,\

TUBE

BIFURCATED

dovascular treatment — (Thoracic) Endovascular aortic
repair (T)EVAR.

Endovascular treatment in aortic dissection

Endovascular treatment of the aorta, better
known as (T)EVAR covers the inner surface of the
aorta by stent graft. The stent graft consists of a met-
al or nitinol skeleton covered with impermeable fabric
(polytetrafluoroethylene implanted under X-ray con-
trol usually through the femoral artery. The proximal
and distal part of the prosthesis should be implant-
ed above (at least 2 cm proximal from) and below
the aneurysmal dilation or, accordingly, the entrance
to the false lumen in order to isolate them from cir-
culation and prevent rupture. Stent graft practically
plays a role as s neo-intima, thereby isolating the
sick area of the aorta from circulation and creating a
“healthy-healthy” communication. Unlike the surgical
prosthesis, which is sutured into the wall of the aorta
and thus fastened to the wall, the stent-graft exerts
radial force on the walls of the aorta, which holds the
prosthesis in place. If a tight adhesion is provided in
the proximal landing zone between the tissue of the
stent-graft and the aorta throughout the circumfer-
ence (without endoleak), that ensures the isolation of
the sick section of circulation. There are three main
types of stent-grafts: tubular, bifurcational and aor-
to-uni-iliac (Figure 1).

[ [

& "*%:'.::::::::‘.'.ﬁ"‘n
AORTO-UNI-ILLA

®ur. 1. OcHoBHYM BMaoBe cTeHT-rpadpToBe / Fig. 1. Main types of stent grafts
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aHecTe3ns (conscious sedation). CTeHT-rpadTbT Ce
BbBEeXJa B aopTarta upes ObMro gesune nnv 6es gesu-
ne, KaTo cuctemaTta 3a umnnaHTauuna e mexay 14 n 24
F. Han-yectoTo MACTO 3a OCHOBEH AOCTbN ca hemo-
panHuTe aptepuun. Korato ce Hanara nmnnaHTauus Ha
HSIKOJIKO YCTPOWCTBA 3a M3onvpaHe Ha fedekTa B aop-
Tata. Te ce MmnnaHTMpaT nocregoBaTenHo, Han-4yec-
TO CbC 3acTbnBaHe. [py MMNNaHTaumaTa Ha Moy THU
YCTPOWCTBA, CbCTOSALLM Ce OT 2 1 NoBeYe YacTu, MbpPBO
Ce VIMMMaHTMpa OCHOBHOTO TAMO, crieq KOeTo ce UM-
nnaHTMpaT nocrefoBaTenHo AOMbIHUTENHUTE Tena,
KaTo ce crnassa NpUHUMMBT, Y€ NPOKCUMAanHusT anave-
Tbp Ha MbPBOTO MMMMAHTMPAHO TANo TpsAbea aa 6bae
C OuameTbp No-MasbK OT NPOKCMMAITHUS QUaMeTbp Ha
cneaBaLloTo, € Len no-nibTHO NpunensaHe.

Han-yecto ToBa ce npunara npu ALl Tun b, korato
mMmame gedekT, KONTo aHraxnpa abgommHanHara aop-
Ta 1 ce pasnpocTpaHsiBa B UnvavyHuTe cbaoBe. Toraea
obuyainHo ce nsnonaea GugypkauMoHeH CTeHT-rpadrT,
KOWTO Ce MMMMaHTMpa MNof HMBOTO Ha peHarHuTe Cb-
J0Be, KoraTo ce Kacae 3a loKCTapeHanHa aHeBpusma,
a fgBara “kpavona” ce MnnaHTupaT B OTBOpUTE Ha Ou-
PypKaLMOHHMS CTEHT, KbM UIMAYHUTE apTepUN.

BnarogapeHue Ha Hanpeabka B yCTpoWcTBaTa 3a
3aTBapsiHe Ha cbaoBus doctbn (closure devices) u
NPOrpecnBHO HamansBallMTe pasmMepu Ha CUCTEMUTE
3a MMNaHTauust Npes NocnegHUTe roauHn TeHAEHUM-
ATa e 3a U3LANOo NepKyTaHHaTa MMnnaHTaums.

Korato ALl aHraxupa u BucLepanHu cbaose, obu-
YanHO Ce Hamnara npunaraHeTo Ha MNO-KOMMMEKCHN Tex-
HWKK 3a MMNNaHTauus. Takmea ca HanpyMMep MMMNaH-
TauMsa no KoMuHHata TexHuka — Chimney technique
(CHEVAR), kakTO 1 umnnaHTauudata Ha cdeHecTpupa-
HW cTeHT-rpadTose (FEVAR).

LEn

Llenta Ha TOBa M3crnegBaHe e da Ce YCTaHOBU
edeKTUBHOCTTa Ha eHAOBACKyNapHOTO JledyeHue npu
7N A n Tun b gncekaums Ha aopTaTa.

3a nocTturaHe Ha Tasu Uen e Heobxoaumo Aa ce
M3NBIHAT cnegHuTe 3aga4du:

1. [a ce n3ebpLumn o6pasHo nacnegsaHe (KT ¢ KOH-
TpacT Ha aopTaTta) U MHBA3WBHA OUArHOCTUKa Ha TO3n
TUN ancekauns

2. [la ce n3BbpLUN €HO0BACKYNapHO fiedeHne npum
nauneHTuTe, NPeLEHEHN KaTo MHAMKUPAHN 3a TakoBa
nevyeHue.

3. [la ce oT4eTe paHHUS U KbCHUS TepaneBTUYeEH
edekT.

4. [la ce yCTaHOBST YCNOXHEHUATA 1 a Ce aHanu-
3upar NpUYnHNUTE 3a TAX.

5. la ce npocnegsaTt KIMHUYHO N 4pe3 obpasHa
ONarHOCTMKa BCUYKM WHTEPBEHMPaAHM MaLMEeHTU Ha
1-Bus, 3-T1q, 6-1a 1 12-nsg meceL, KaTo ce Kankynupart
KbCHW nokasaTtenu, KaTo:

Endovascular treatment of AD can be carried out
under local, general anesthesia or as is the preferred
method and by our team — awake anesthesia — ,con-
scious sedation®. The most common place for basic
access is the femoral arteries. First the main body
is implanted and then the additional bodies are im-
planted sequentially, observing the principle that the
first implanted body distal diameter should be less
than the proximal diameter of the next in order to fit
more tightly.

Most often this applies to AD type B when we have
a defect that engages the abdominal aorta and spreads
to the ilical vessels. Then a bifurcation stent-graft is
usually used, which is implanted below the level of the
renal vessels when it comes to juxtarenal aneurysm,
and the two ,legs” are implanted into the openings of
the bifurcationan stent, to the ilical arteries.

Thanks to advances in ,closure devices® and the
progressively decreasing size of implantation systems,
all-percutaneous procedures have become a trend in
recent years.

When AD also engages visceral vessels, it is usual-
ly necessary to apply more complex implantation tech-
niques. Such are, for example, implantation of chimney
technique (CHEVAR), as well as implantation of fenes-
trated stent grafts (FEVAR).

PURPOSE OF THE STUDY

The purpose of this study is to establish the effec-
tiveness of endovascular treatment in type A and type
B aorta dissection.

In order to achieve this objective, it is necessary to
carry out the following tasks:

1. Perform imaging (CT-aortography) and invasive
diagnosis of this type of dissection

2. Endovascular treatment should be performed in
patients considered to be in indicated for such

3. Follow and analyze the early and late treatment
result

4. To identify complications and analyze the causes
of them.

5. Tofollow clinically and with imaging all intervened
patients at 1, 3, 6" and 12" month and to be assessed
late indicators such as:
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a) cMbpPTHOCT (0obLLa 1 cBbp3aHa ¢ aopTara);

b) eBontouMsa Ha UCTUHCKUSI (Hak-Manbk pasmep B
AvHamuka) u danwmenus (Han-ronsiM pasmep B AWHa-
MMKa) NTyMEH;

C) PEUHTEPBEHLMM U NPUYNHA;

6. [a ce nspabotu guarHoCTU4eH 1 TepaneBTUYeH
MOZEN Ha fleYeHne Ha NaumeHTuTe ¢ aucekaumus Tun A
n Tun b.

MATEPUAN U METOOMU

YyacTtHuum

OOWwunaT Gpont Ha BKMOYEHUTE B aHanms3a nauu-
eHTn e 70, KaTo Te ca pasnpegeneHu B 2 rpynu, Cb-
OTBETHO 14 B rpynata ¢ aopTHa gucekauus Tun A no
CrtaHdopag 1 56 B rpynata ¢ aopTHa guvcekauus Tun
B no CtaHdopa. YCNoBHO Ha MecTa Te ca O3HadyeHu
CbOTBETHO KkaTo rpyna 1 v rpyna 2 (tabn. 1).

CpegHaTta Bb3pacT Ha MauMeHTWTe B Hawarta Ko-
xopTa e 54,5 roguHun, Kato cboTBETHO 51,8 I. B rpynata ¢
aopTHa ancekauusa Tmn A u 55,6 1. B rpynara ¢ aopTHa au-
cekaumsa Tun B. MakcumanHaTta n CbOTBETHO MUHUMaT-
HaTa Bb3pacT ca 28 n 80 r., kKaTo 1 ABamara nauueHTu ca
B rpyna 2. He cbluecTByBa cUrHudmKaHTHa pasnvka BbB
Bb3pacTTa Ha naumeHTuTe B rpyna 1 u 2 (tabn. 2).

a) Mortality (total and aorta-related)

b) Evolution of the real (smallest size in dynamics)
and false (largest size in dynamics) lumen

¢) Reinterventions and causes of it

6. To design a diagnostic and therapeutic model
of treatment of patients with type A and type B
dissection

MATERIALS AND METHODS

Participants

The total number of patients enrolled in the study
was 70, and they were divided into 2 groups, 14 in the
Stanford type A aortic dissection group and 56 in the
Stanford type B aortic dissection group, respectively.
They are marked as group 1 and group 2 respectively
(Table 1).

The average age of patients in our cohort was 54.5
years, with 51.8 years in the aortic dissection type A
group and 55.6 in the group with aortic dissection type
B, respectively. There is no significant age difference
between patients in group 1 and 2. (Table 2)

Ta6bnuua 1. llemorpadycku xapakrepuctuka Ha nauymeHTuTte / Table 1. Demographic characteristics of patients

NapameTsp Tun A/ Type A Tun B/ type B p-value
Parameters (n=14) (n = 56)
Mbxe
10 51
Mon Men
p =0.071
Sex YKeHu
4 5
Women
ApTepuanHa xunepToHusi
) . 12 55 p =0,100
Arterial hypertension
Pe3vcTeHTHa XMNepToHUs
. ) 6 29 p =0,766
Resistant hypertension
nennuaemms
A . ﬂ_ 6 36 p =0,222
Dyslipidemia
Tabaknabm
. 5 25 p =0,764
Smoking
PamunHa obpemeHeHoCT
- 3 9 p =0,695
Family history
Ouabet
) 6 23 p =0,883
Diabetes
XB3 IlIA vnn eGFR < 60
10 34 p =0,901
CKD IllA or eGFR < 60
neC
. . 0 5 p=0,575
Ischemic heart disease
MpeanwHn PTA _
Previous PTA ! 12 p=0.441
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Tabnuua 2. Bb3pacT Ha nauneHTuTe B rpyna 1 u 2 / Table 2. Age of patients in group 1 and 2

MokasaTten / Parameters N Mean Median SD Min Max p-value
Tun / Type A 14 51,86 51,50 10,32 33,00 70,00

Bwb3pact / Ages 0,191
Tun / Type B 56 55,59 57,00 11,56 28,00 80,00

Ot 06w 70 naumeHTn 61 (87,1%) ca mbxe n 9 (12,9)
—eHun. CbluecTByBa 3Ha4YMTENHA NO-ronsiMa YecToTa Ha
aopTHa gucekaumst Tun b npu mbxete. Nopaan mankus
©Opol Ha nauneHTUTE B rpynarta c aopTHa AuceKaums Tun
A, HEe MOXe [ja ce JOKaxe CTaTUCTUYECKN 3HaYMma no-ro-
nsiMa 4yectoTa Ha 3abonsiBaHETO Mpw eduHWUst OT ABaTa
nona BbNpekn no-ronemmnsi 6pori Mbxe B NPOy4YBaHETO.

ApTepuanHa xunepToHus ce cpewa npu 67 ot 70
nauneHTn, T.e. npn 95,7% ot Bcuukn. AptepranHara xu-
NepToHMS € JAoKa3aH pUCKOB (DaKTop 3a aOpTHa Anceka-
umns. Habntogaea ce, 4e npu 35 OT BCUMYKKM NALMEHTHU ce
Kacae 3a pesucTeHTHa xuneptonus. C apyrm gymm 35
OT 67 NauMeHTU C XMNEPTOHWUSI UMAT PE3UCTEHTHA XU-
neptoHus, unu Hag 50% oT XMnepToHULMTE B KOXOpTa-
Ta. B npoyyBaHeTO Kato AeduHMLMATa 3a apTepuanHa
xuneptoHua (AX) e npueta onpegeneHarta ot EBponei-
CKOTO KapauonoruyHo apyxectso npes3 2018 r. — ,ocuc-
HW CTOMHOCTU Ha CUCTOSHO KPBbBHO HansraHe = 140 mm
Hg w/unmn cToMHOCTM Ha AMacTONHOTO KPbBHO HansiraHe
= 90 mm Hg“. JedvHnumsaTa 3a peamcTeHTHa XMnepTo-
HWS e 3aMCTBaHa OT CbLLOTO KITMHWYHO PBHKOBOACTBO.

Oucnunugemunsa ce cpewa npu 42-ma (60%) naum-
€HTK, KaTo He ce OTKpMBa CUrHU(MKaHTHa pasnuka B
yecToTarta Ha avcrnunuaemunst mexay rpyna 1 v rpyna 2.

TabakmabvMm ce cpetwa npu 30 (43%) oT nauueH-
TUTE, KaTO He Ce OTKpPMBA CUTHU(UKAHTHA pasnuka B
YyecToTaTa Ha TIOTIOHOMYLLEeHeTOo Npu rpyna 1 u rpyna 2.

damunHa aHamHe3a 3a aopTHa gucekalms ce cpe-
wa npu 12 (17%) gywn, Kato He ce OTKpPUBA CUTHU-
dunKaHTHa pasnuka BbB hamunHaTa obpemeHeHocTTa
npv NaumMeHTUTe ¢ aopTHa gucekaums Tmn A n tun b.

3axapeH avabeT, XpoHNYHO 6bOpeYHO 3abonsBaHe =
XB3 A dyHKkumoHaneH knac no KDIGO, nnm eGFR <
45, n ncxemmyHa 6GoMeCT Ha CbpLETO Ce OTKpMBAT MpU
CbOTBETHO 29 (41%), 50 (71%) 1 5 (7%) OT BCUYKM naum-
eHTU. He ce ycTtaHoBsIBa cCUrHndmKaHTHa pasnvka B 4ec-
ToTaTa Ha Te3un 3abonsiBaHWs B ABETE rPynv NaUMEHTH.

MpeouwHn nepkyTaHHU NepudepHN CbO0BU UHTEP-
BeHUwmu ce cpelart npu 13 (18,6%) ot naumeHTuTe. Hama
3Ha4MMa pasnvika B YectoTata Mexay ABeTe rpynu.

Kato ob6obLieHne MOXeM Aa KaxeM, Yye Haur-yec-
TO CpellaHnTe pPUCKOBM hakTOpX MpU HalmMTe nauu-
€HTU ca apTepuanHa XunepTtoHus, AUCIUNUOEMUS,
TIOTIOHONyweHe. CnpsiMo gaHHMTe obuyariHo ToBa e
MBX Ha cpedHa Bb3pacT, KaTo aopTHaTa gucekaums e
nbpBa npeseHTauus Ha CbpAevyHO-CbAOBO 3abonsBsa-
He (nuncea aHamHe3sa 3a IBC w/unu npeguiuHm nepu-
depHM CbOOBU NHTEPBEHLIN).

Out of a total of 70 patients, 61 (87.1%) were male
and 9 (12.9) were women, there was a significantly
higher incidence of type B aortic dissection in men.
Due to the small number of patients in the aortic dis-
section group type A, a statistically significant higher
incidence of the disease in one of the two sexes could
not be demonstrated, despite the higher number of
men in the study.

Arterial hypertension occurs in 67 out of 70 pa-
tients, that is, in 95.7% of all. Arterial hypertension is
a proven risk factor for aortic dissection. It is observed
that in 35 of all patients it is resistant hypertension,
that is, 35 out of 67 patients with hypertension have
resistant hypertension, that is, over 50% of hyperten-
sive patients in the cohort. In the study, the definition of
arterial hypertension (AH) was the definition adopted
by the European Society of Cardiology in 2018 — ,office
values of systolic blood pressure = 140 mmHg and/or
diastolic blood pressure values = 90 mmHg“. The defi-
nition of resistant hypertension is borrowed from the
same clinical guidance.

Dyslipidaemia occurred in 42 (60%) of patients,
with no significant difference in the incidence of dyslip-
idaemia in group 1 and group 2.

Smoking occurred in 30 (43%) of patients, with no
significant difference in the incidence of smoking in
group 1 and group 2.

A family history of aortic dissection occurred in 12
(17%) of patients, and no significant difference in famil-
ial encumbrivity was found in patients with aortic dis-
section type A and type B.

Diabetes mellitus, chronic kidney disease = CHD
[1IA functional class of KDIGO or eGFR < 45, ischemic
heart disease was detected in 29 (41%), 50 (71%), 5
(7%) of all patients, respectively. No significant differ-
ence in the incidence of these diseases was found in
both groups of patients.

Previous percutaneous peripheral vascular interven-
tions occurred in 13 (18.6%) of patients. There was no sig-
nificant difference in frequency between the two groups.

In summary, we can say that the most common risk
factors in our patients are arterial hypertension, dyslip-
idemia, smoking. According to the data, this is usually a
middle-aged man, with aortic dissection being the first
presentation of cardiovascular disease (no history of
ischemic heart disease and/or previous peripheral vas-
cular interventions).
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OcHO8HU cmBrKU Mpu eHO08aCKynapHO 1e4YeHUe

Ha A mun A umunb

EHooBacKkynapHOTO JieYeHue BbMPEeKM CrneLHoTO
CbCTOsIHME M3NCKBaA OOCTOMHO M MPaBUITHO MiaHUpaHe
Ha npoueayparta oT MynTUANCUMMIMHAPEH EKWUM, KONTO
€ BKIIOYEH B AMArHOCTULMPAHETO M NeYeHneTo Ha na-
uneHTa. [laHHuTe oT 06pas3HOTO n3cneaBaHe (Ham-yec-
To KT aopTtorpadus) gaBat Bb3MOXHOCT 3a Karnkynupa-
He Ha MoTeHuManHus pasmep Ha CTeHT-rpadTa, u3ync-
neH cnopen pedepeHTHUS AnaMeTbp Ha Han-GnmMsko
cTosillaTa MpoKCcMMarnHa 30Ha Ha 3gpaBa aopTa, OT-
CTOSIHMETO Ha Ha4vanoTto Ha doiena OT CynpaaopTHUTE
CbOBe, KOETO MO3BOMNsBa MraHupaHe Ha obema Ha
npouenypara (ganu e HeobXogumo NpeaBapuUTENHO
ocurypsieaHe Ha KpbBOTOK KbM CyrnpaaopTHUTE CbAOBE
c Garnac wnu penosvums — T.Hap. aedpaHuuHr). MNog
oblWa unu nokanHa aHecTesusi C XUPYpruyeH CbaoB
[OCTbN UNn NepkyTaHeH doemoparneH cb4oB AOCTbM U
N$B pagvarneH nepKkyTaHeH A0CTbN cned npeasapuTen-
HO MriaHvpaHe Ha npouedyparta ce UMNaHTupa CTEHT-
rpadT (MOKPUT CTEHT) 3a M30NMpaHe Ha danwmeus ny-
MeH. C uen onTMMarnHa m3onaumsi Ha pasKbCBaHETO U
e eKTVMBHO LieHTpanM3npaHe Ha KpbBOTOKa 6e3 puck oT
npokcumarneH ,endoleak® e Heobxoaumo ga ce ocury-
pv NpoKcUMmarHa 30Ha 3a no3vuusi Ha cteHTa (landing
zone) Harn-Marnko 2 cm npeay BXOOHOTO OTBbPCTUE.

Han-4ecto 3a u3nbIHEHME Ha Ta3w Lien ce Hanara
[a ce nokpue oCTUymMa Ha nsiBata NnoAknynyHa apre-
pus. [Npu orpoMHaTa 4acT OT cnyyamte To3M MaHbOBbP
MOXe Oa ce M3Bbpln 6e3 CbLUEeCTBEH PUCK OT UCXe-
MUS Ha NeBus ropeH kpanHuk. C Luen Bepudukaums Ha
puUcKa OT MCXEMUYHO YCIOXHEHME € 3a4bIDKUTENHO Ha
npeoxogHata KT aHrnorpadgmsa aa ce yctaHoOBM pasme-
pbT Ha ABeTe BepTebpanHu apTepun 1 HagexagHocTTa
Ha TAXHaTa KOMyHVKauus Ha HMBO GasunapHa aptepus
KaTo noTeHumaneH MexaHnsbm (steal syndrome) 3a ko-
naTteparneH KpbBOTOK KbM MOKpUTaTa NOAKMYMYHa ap-
Tepus. lNpenBaputeneH Garnac kbM MoOAKMOYMYHATA
apTepusi ce Hanara eguMHCTBEHO B CriyqauTe Ha ycTa-
HOBEH Manbk Kanubbp Ha BepTebpanHuTe apTepum u/
UIn nunca Ha KOMyHUKaUms Mexay Tax Ha HMBO 6a3u-
napHa aptepusi. AnTepHaTMBEH HeonepaTtMBeH MeToq
MOXe Aa 6bae MMNNaHTMPAHETO Ha CTEHT B MOAKMHOY-
HaTa apTepus Ypes “‘chimney” TexHuka.

Cnen KoOHTpomHa aHrvorpadumss 1 eBeHTyarHo
YCTaHOBEH MPOKCMMAaneH NUKaX npu HeobxoanmocT
Ce u3BbpLLUBa NocTannarTaums cbe cneynaneH 6anoH B
npoKcMMarnHaTta 30Ha Ha CTeHT-rpadpta 3a ocurypsisa-
He Ha no-gobpa anosuuusa. PvHanHaTa aHruorpadcums
3agbImKMTENHO TpsibBa Aa obxBaHe usanarta aopTa, 3a
[a ce npocrnefu nNpoxoaMMocTTa Ha BCUYKM cynpaa-
OPTHW, BUCLIEpariH1, peHanHu U unuavyHu aptepumn u
ha ce noTebpau (Bepuduumpa) LeHTpanuM3mpaHeTo
Ha KpbBOTOKA B UCTUHCKUS MYMEH U NU30MMpaHeTo Ha
danwwmems. Mpu npoab/kasalla KOMNpecus nopaau

Basic steps in endovascular treatment of AD

type A and type B

Endovascular treatment despite being emergen-
cy condition requires thorough and correct planning
of the procedure by a multidisciplinary team, which is
involved in the diagnosis and treatment of the patient.
Data from the imaging study (most often CT-aortogra-
phy) makes it possible to calculate the potential size
of the stent-graft calculated according to the reference
diameter of the nearest standing proximal zone of a
healthy aorta, the distance of the onset of the flap from
the supraaortic vessels, allowing planning of the vol-
ume of the procedure (whether pre-provision of blood
flow to the supraaortic vessels with bypass or repo-
sitioning is necessary). Under general or local anes-
thesia with surgical vascular access or percutaneous
femoral vascular access and left radial percutaneous
access after preliminary planning of the procedure, a
stent-graft (covered stent) is implanted to isolate the
false lumen. In order to optimally isolate the rupture
and effectively centralize blood flow without the risk of
proximal ,endoleak” it is necessary to provide a proxi-
mal area for the position of the stent (landing zone) at
least 2 cm before the entry.

Most often, to achieve this goal, it is necessary
to cover the ostium of the left subclavian artery. In
the vast majority of cases, this maneuver can be car-
ried out without a significant risk of ischemia of the
left upper limb. In order to verify the risk of ischemic
complication, it is imperative to establish on the pre-
vious CT angiography the size of the two vertebral
arteries and the reliability of their communication at
the level of basilar artery as a potential mechanism
(steal syndrome) for collateral blood flow to the cov-
ered subclavian artery. Preliminary bypass to the
subclavian artery is required only in cases of estab-
lished small caliber of the vertebral arteries and/or
lack of communication between them at the level of
basilar artery, an alternative non-operative method
can be the implantation of a stent in the subclavian
artery by ,chimney* technique.

After control angiography and possibly established
proximal leakage, post dilation with a special balloon
in the proximal zone of the stent-graft is performed to
provide a better position. Final angiography must nec-
essarily cover the entire aorta in order to trace the pa-
tency of all supraaortic, visceral, renal and iliac arteries
and to confirm the centralization of blood flow in the
true lumen and the isolation of the false one. In case of

continued compression due to additional ruptures with
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OOMbITHUTENHN pasKbCBaHUS C ,eHTpUTa” OgucTarHo
OT CTeHT-rpadpTa € yMecTHO MMMNIaHTMpaHe Ha OTKPUT
CTEHT (UM CTEHTOBE) 3a AEKOMMPECUS HA UCTUHCKUS
NYMEH U LeHTpanuanpaHe Ha KpbBOTOKa B HEFO U Ha-
MassiBaHe Ha HansraHeTo BbB danmnBust NymeH, koe-
TO UHAyuMpa obpaTHaTa My eBONIOLKSI.

PE3YNTATH

EnpoBackynapHO neveHve Ha aopTHa Aucekauus
Tmn A n Tun b no CtaHdops e npoBeaeHo npu obLLo
70 naumeHTn, cboTBETHO 14 N 56 BLB BCsIKa edHa OT
rpynute. NHTepBeHuusiTa 6e npoBegeHa ycneLuHo npu
68 ot 70 nauuneHTmn (97.14% ), kato ca onucanu 2 (2.8%)
cry4ast Ha MHTpanpoLeaypHa CMbPTHOCT (Mo 1 BbB BCS-
ka egHa ot rpynute). NMpoBeae ce nogpobeH aHanua
Ha naumeHTuTe, pUCKOBUS UM NPOodns, aHaTOMUYHUTE
0cobBeHOCTM Ha aopTHaTa amcekaums 1 MHOXeCTBO MNpo-
LeaypH/ 1 nepunpouenypHu ocobeHocTn. AHanm3bT e
pasgerneH NbpBO MO rPpynu cnopes Tvna aopTHa guce-
Kaumsi, KaTo crnej ToBa € NpoBedeHO CpaBHEHME MexXay
ABETe rpynu 1 pasnuyHUTEe METOAM Ha NeveHme.

EHdosackynapHo neveHue npu AL mun A

B HawaTa KoxopTa nauneHTn uma 14 ¢ aoptHa au-
cekauusa Tmun A no CraHdopa, UHTEepBEHMPAHN Ypes3
€H0BacKynapHu TeXHUKK, kato npu 11 oT TAX e npose-
OEHO MbPBUYHO XMPYPrUYHO NEYEeHMe Ha acueHOEeHT-
HaTa aopTa 1 eHO40BaCKyNapHOTO fevyeHne e npoeeae-
HO nopagu NepcucTMpaHe Ha KOMMPEecusi Ha UCTUHCKUS
nymeH n mannepdy3MoHEeH CUHOPOM WM Mporpecus
Ha gmameTbpa Ha danwmeua nymeH. Npu equH naum-
€HT € M3BbPLUEHO M3LAN0 eHOO0BACKyrnapHO fevyeHune
nopagn 3abpaHuWTENnHO BMCOK PUCK OT MBbPBUYHO XU-
PYPrMYHO feYeHue.

MauneHTUTE C apTepuanHa XunepToHus ca 12
(87,5%), kaTo HAMa pa3nuka B YecToTaTta Ha ToBa 3a-
fonsiBaHe cnpsiMO nona Wiy Bb3pacTTa Ha NauueHTu-
Te. [1pn nonoBuHaTta OoT NauUUeHTUTE ¢ apTepuanHa xu-
NepToHUSA TS € Pe3UCTEHTHa, T.e. Npu 6 oT Tax (42,9%
OT usnarta koxopTa naumeHTn ¢ Al Tmn A).

O606LeHo pesyntatute npu ALl Tn A moxem ga
rpynupame B Tpu Tabnuum, gemorpadckm nokasartenu,
aHaTOMU4YHU OCOBEHOCTU U MpoueaypHU 0coBeHoCTU
(tabn. 3-5).

CobliecTByBaT MHOXECTBO aHaTOMU4YHM ocobe-
HocTu Ha A[l, KOUTO MmaT 3HayYeHne 3a NeYeHneTo 1
ycrnexa Ha TOBa >XMBOTO3acTpaljasallo 3abonsiBaHe.
3a uenuTe Ha HacTosdwaTa cTaTus e onMcaHa nogpoot-
HO YecToTaTa Ha aHraxupaHe Ha Al Ha peauua Ba-
XHW apTepuanHu cbgoBe (truncus brachiocephalicus,
a. carotis communis sin, a. subclavia sin, BucuepanHu
cbaose, a. renalis, a iliaca communis), kakTo 1 ToBa
Aanv rpyna cbAoBe M3nNuM3aT OT WUCTUHCKUSA WUnu OT
danwmema NyMeH Ha aucekaumara (truncus celiacus,
a. mesenterica superior, a. renalis dex, a. renalis sin).

entries distal from the stent-graft, it is appropriate to im-
plant an open stent (or stents) to decompress the real
lumen and centralize the blood flow in it and reduce the
pressure in the false lumen, which induces its reverse
evolution.

RESULTS

Endovascular treatment of aortic dissection type
A and type B by Stanford was conducted in a total
of 70 patients, respectively 14 and 56 in each of the
groups. The intervention was successfully conducted
in 68 out of 70 patients (97.14%), with 2 (2.8%) cas-
es of intra-procedural mortality described (1 in each of
the groups). A detailed analysis of patients, their risk
profile, anatomical features of aortic dissection and
numerous procedural and periprocedural features was
carried out. The analysis was divided first by group by
type of aortic dissection, and then a comparison was
conducted between the two groups and the different
methods of treatment.

Endovascular treatment in AD type A

In our cohort of patients, there were 14 with Stan-
ford type A aortic dissection, treated by endovascular
techniques, and in 11 of them, primary surgical treat-
ment of the ascending aorta was conducted, and endo-
vascular treatment was performed due to persistence
of compression of the true lumen and malperfusion
syndrome or progression of the diameter of the false
lumen. In one patient, full endovascular treatment was
conducted due to a prohibitively high risk of primary
surgical treatment.

Patients with arterial hypertension were 12 (87.5%),
and there was no difference in the incidence of this dis-
ease relative to the sex or age of patients. In half of pa-
tients with arterial hypertension, resistant hypertension
was observed, that is, in 6 of them, 42.9% of the entire
cohort with patients with AD type A.

In summary, the results in AD type A can be grouped
into three tables, demographic, anatomical and proce-
dural parameters (Table 3-5).

There are numerous anatomical features of AD
that are relevant for the treatment and success of this
life-threatening disease. For the purposes of this scientific
work, the frequency of engagement of AD on a number of
important arterial vessels are described in detail (truncus
brachicephalicus, a. carotis communis sin., a. subclavia
sin., visceral vessels, a. renalis, a iliaca communis), as
well as whether a group of vessels emerge from the real
or false lumen of dissection (truncus celiacus, a. mesen-
terica superior, a. renalis dex., a. renalis sin.).
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Ta6bnuua 3. Jlemorpad)cku nokasartenu B rpynara
cAQ in A

Tabnuua 4. AHaTOMM4YHM NoKa3aTenu B rpynaTta c Al tun A
Table 4. Anatomical indicators in the group with AD type A

Table 3. Demographic indicators in the group -
with AD type A AHaToMuuHa oco6eHocT // Anatomical feature | n=14 poueHT
Percent
_ MpoueHT . .
MapameTsbp / Parameter n=14 Percent AHraxwupaHe Ha: // Engagement of:
. . o
o Musxe / Male 10 71.40% truncus brachiocephalicus 10 71,40%
Sex a. carotis sin. 11 78,60%
3 XKenu / Female 4 28,60%
a. subclavia sin. 10 71,40%
ApTepuanHa xunepToHusi
Arterial Hypertension 12 87,50% BuCLiepaniv aptepuu // visceral arteries 8 57,10%
Pe3ancTeHTHa XuUnepToHus 6 42 90°% aa. renalis 9 64,30%
. . y (]
Resistant Hypertension a. iliaca com. dex. 3 21,40%
Oucnunnoemus / Dyslipidemia | 6 42,90% a. iliaca com. sin. 5 35,70%
Tabakusbm / Smoking 5 35,70% Waxop ot cpanwmeus nymeH // Exit from the false lumen
1 0,
?:xﬁl;:i:fnrzte)xj?yemm 3 21.40% truncus celiacus 2 14,30%
. teri . 1 7,109
[ua6et / Diabetes 6 42,90% 2 Meseneriea st 10%
a. ren. dex. 2 14,30%
XB3 / CKD 10 71,40%
a. ren. sin. 9 64,30%
MBC / Ischemic heart disease 0 0%
MoBeye OT 1 pa3kbCBaHWS Ha aopTaTta 1 78.60%
Mpeguwxn PTA / Previous PTA | 1 7,10% More than 1 dissection entry ’

Ta6bnuua 5. MpoueaypHu ocobeHocTu B rpynarta ¢ Al Tun A / Table 5. Procedural features in the group with AD type A

MapameTtpu / Parameters n=14 MpoueHT / Percent
WHuunanna xmpyprus / Initial surgery 11 78,60%
XubpuaHa nHtepeeHumns / Hybrid intervention 4 28,60%
EnHoBpemeHHo ¢ PTA / Co-administered with PTA 6 42,8,%
MpouenypeH ycnex / Procedural success 13 92,90%
MepuonepatneHa cmbpT / Perioperative death 0 0%
30-gHeBHa cmbpTHOCT / 30-day mortality 2 14,30%
HonbnHuTenHa 6anoHHa aunataums / Additional balloon dilation 4 28,60%
Jlnkaxx noctamnarauunoHer / Endoleak after postdilation 1 7,10%
DonbnHuTenHa aopTtHa npotesa / Additional aortic prosthesis 10 71,40%
[onsima kpbBO3aryba / Major blood loss 0%
PeunHtepBeHuus / Re-intervention 4 31%
Peonepauus / Re-operation 1 7,10%
O6ua aHecTe3uns / General anesthesia 6 42,90%
IlokanHa aHecTe3ns / Local anesthesia 8 57,10%

Bcuukv naumeHTM B HawaTta koxopTa ca rekyBa-
HW 4pe3 eHpoBacKynapHu Metogu. [Npu naumeHTUTe
Cc aopTHa gucekaumsa tun A no CrtaHdopn B Halums
crny4yan, ce kacae 3a aopTHa Aucekauusi, aHraxupaiia
KaKTO acueHAOeHTHaTa, Taka U AecueHdeHTHaTa aopTa.
ToBa ce obmku Ha hakTa, Ye naumeHTUTe C aopTHa au-
cekauus, 3acaralla n3onupaHo acueHOeHTHaTa aopTa,
npenMMyLLecTBeHO GMBaT NEeKyBaHWU MeEOMKaMEHTO3HO
U KapgaunoxmpyprmyHo. MNpu no-ronsiMaTa 4acTt oT na-
umeHTuTe ¢ ALl TMin A, onucaHu Tyk, € NPoBeAeHO NHU-
LmarHoO XMpYprmyHo fnevYeHne Ha acleHaeHTHaTa aopTa.

As the title of current scientific work suggests, all
patients in our cohort are treated by endovascular
methods. In patients with Stanford type A aortic dis-
section in our study, it is aortic dissection that engag-
es both the aorta ascending and the descending aor-
ta. This is due to the fact that patients with aortic dis-
section, affecting the ascending aorta in isolation, are
primarily treated medically or cardiosurgically. In the
majority of patients with AD type A described in this
work, an initiated surgical treatment of the ascending
aorta was conducted.
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KntoyoBa aHaToMM4yHa ocobeHocT Ha Al e ToBa
[anuv BUTanHu apTepuarnHu cbAoBe Ca aHraxupaHu B
obemMa Ha aucekauusita M ganu Te uanuaaTt oT doarn-
WMBNS NyMEH Ha AucekauusaTa. ToBa € OT 3Haye-
HMe 3a MpeXuBsieMocTTa, obeMa Ha MHTepBeHuusTa,
CMEeLHOCTTa Ha NPOBEXAAHETO M, KAaKTO U 3a Xxoda Ha
npoueaypara.

B Hawata rpyna ot 14 naunentu c A[] Tun A ce Habnto-
[aBalle n3xod ot dpanmeug nyMmeH Ha truncus celiacus
npu 2-ma nauueHtn (14,3%), ot aptepus mesenterica
superior — npu 1 naumeHT (7,1%), ot a. renalis dextra —
npu 2-ma (14,3%), n ot a. renalis sinistra — npu 9 gywm
(64,3%). MNpy NpakTUYECKMN BCUYKM NaLMEHTU C apTepun,
n3nusawy ot cpanwmems iyMeH Ha aopTHata Auceka-
ums, a. renalis sinistra e nanmaana ot Hero (cpur. 2).

ChbluecTByBaT MHOXECTBO MPOLEAYPHM 1 Nepunpo-
LeoYPHM XapaKTEPUCTUKN, KOUTO Ca KITHOYOBU MPU eH-
JoBackynapHoTo neyeHue Ha ALl Tun A. Ha nbpBo msic-
TO pas3bupa ce TpAbea fa ce orbenexun npoueaypHus
ycrnex v onepatuBHaTa CMbPTHOCT, a Clief, ToBa BCUYKM
ocTaHanm xapakTepUCTUKN, KOUTO ca CBbP3aHu C UHTEp-
BeHUusaTa. KaTo ycneluHa ce onpeaens npoueaypa, npu
KOATO OT (huHanHata aopTorpadums ce Bu3yanuaupa
NpPaBUITHO NO3ULIMOHMPAH CTEHT, a4eKBaTHO KPbBOCHA0-
OsiBaHe Ha MarucTpanHuTe CbOoBe Ype3 AEKOMMPECUst
Ha UCTUHCKMS NyMEH MW UMMaHTUPaH CTEHT Npu nep-
CUCTMpaHe Ha AMHaMMYHa CTeHo3a. 3naTHUAT cTaHaapT
3a fnedeHne Ha naumeHTtn ¢ AL Tmn A e 4pes kapamo-
XUPYpPrusi, KOETO 0BSICHSABA U ronemusi 6pon naumeHTHn,
neKkyBaHW UHMLMANHO Ypes3 Tasn MeToauka, a B nocnes-
CTBME OOMbIHUTENHO eHO0BaCKYNapHO.

Mpn 11 (78,6%) ot Bcuukm naumeHTtn ¢ A tvn A
B HalleTo npoyysBaHe e OMno NpoBedeHO MHULMArHo
KapOmoxmpyprimiyHo rederuve. MNpu octaHanute Tpuma
(11,4%) TakoBa He e Buno npoBedeHo, Nnopaan 3abpa-
HUTESTHO BMCOKUS OMNepaTBEH PUCK M eHO0BACKYNapHO-
TO ne4veHune e 6uno 0edMHUTUBHO paavKanHo neyeHmne.
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A key anatomical feature of AD is whether viscer-
al arterial vessels are engaged in the dissection and
whether they emerge from the false lumen of it. This
is relevant for survival, the volume of intervention, the
urgency of the intervention and, as well as the course
of the procedure.

In our group of 14 patients with AD type A, there
was an exit from the false lumen of truncus celiacus
in 2 patients (14.3%), a. mesenterica superior — 1
patient (7.1%), a. renalis dextra — 2 (14.3%) and a.
renalis sin — 9 patients (64.3%). In practically all pa-
tients with arteries coming out of the false lumen of
aortic dissection, a. renalis left came out of it (Fig-
ure 2).

There are numerous procedural and periprocedur-
al characteristics that are key in the endovascular treat-
ment of AD type A. First of all, of course it should be
noted the procedural success and operational mortali-
ty, and then all the other characteristics that are related
to the intervention. As a successful procedure is deter-
mined, in which from the final aortography a properly
positioned stent is visualized, adequate blood supply to
the major arterial vessels by decompression of the real
lumen or implanted stent when persisting dynamic ste-
nosis. The gold standard for the treatment of patients
with AD type A is through cardiac surgery, which also
explains the large number of patients treated initiated
by this methodology and then additionally by endovas-
cular means.

In 11 (78.6%) of all patients with Type A AD in our
study, an initial surgical treatment was conducted. In
the other three (11.4%) such was not conducted due
to prohibitively high operational risk and endovascular
treatment was a definitive radical treatment.

Ees cevaoee o1
A nUHENR
nyreH

®dur. 2. ApTepuanHu cbaose, n3nusalum ot danwmema nymeH npu A tmn A

Fig. 2. Arterial vessels emerging from the false lumen at AD type A
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Mpwn 4 (28,6%) OT naumeHTUTE € NpoBedeHa xmbpu-
[OHa WHTEPBEHUMS, CbCTOsILLA Ce OT eHOonpoTesnpaHe
Ha aopTaTta cref CbA0OBa XMpypruiecka MHTEpPBEHLMSA
no debranching Ha apTepusa cybknaBusa CMHUCTPa n/unu
apTepus KapoTUC KOMYHMC CMHUCTPa. ToBa ce e Harnara-
1o Npuv NauneHTKn, Npy KOUTO EHTPUTO Ha AMceKaumndaTa
e B obracTTa Ha ropenocoYyeHnTe apTepumn U UMNaH-
TauudaTa Ha aopTeH CTeHT-rpaddT B Ta3n obnact 6u KoM-
npoMmeTnpana TAXHOTO KpbBOCHabasBaHe npwu nwunca
Ha KonarteparnHo Takosa. [bpBOHaYanHo ce nposexaa
debranching Ha onucaHuTe apTepuu, crieg Koeto ce
UMMAaHTUpa CTEHT-rpadT, KOMTO 3aTBapsi eHTPUTO Ha
avcekaumaTa. ANTEpHaTVBHO M3USANO eHO0BacKynapHo
rneveHvie Ha NogobHa NaTonorvs € Bb3MOXHO Ypes ns-
nonaesaHeTo Ha Chimney TexHMKa Ha HMBO aopTHa Abra
WA N3MNON3BAHETO Ha OTKPUTK CTEHTOBE 3a AeKOMMpe-
CVS1 HA UCTUHCKMS NMYMEH W LIeHTpanma3npaHe Ha KpbBo-
TOKa, KakBOTO € NpoBedeHo Npu 3-Ma NaumneHTu.

Hsma HUTO eguH cnyyanm Ha npoueaypHa CMbpT-
HocT B rpynata ¢ ALl Tun A. lMNpwu asama (14,3%) ot
nauMeHTuTe ce YCTaHOBU CMbPT B pamkuTe Ha 30 AHu
cnep npouenypara.

EnpoBackynapHo nedeHue npu Al Tun b

B Hawara koxopTa nauMeHTn 56 ca ¢ aopTHa guce-
kaums Tvn b no CtaHdopa, MHTEPBEHNPAHa Ype3 eHOo-
BackynapHu TexHuku. CpegHaTa nm Bb3pact e 55,6 ro-
OWHK, KaTo Han-MNaguaT € Ha 28 1., a Han-Bb3pacTHUAT
—Ha 80 . O6o6LeHo pesynTatuTe npu Al Tun b moxxem
Oa rpynupame B Tpu Tabnuum, gemorpadcku nokasare-
N1, aHaTOMUYHKM 1 NpouedypHn ocobeHocTu (Tabn. 6-8).

MaumveHTUTE C apTepuanHa XxuneptoHna ca 55
(98,21%), kaTo HAMa pa3nuka B 4ectoTaTa Ha ToBa
3abonsiBaHe cnpsiMO Mona unu Bb3pacTTa Ha nauu-
eHTuTe. [Npn NoBeye OT NonoBMHaTa OT NaLMEHTUTE C
apTepuarnHa XMnepToHusi, TS € pe3ncTeHTHa — 29 oy
(51,79%) ot usanarta koxopTa naumeHT ¢ Al Tun bB.

In 4 (28.6%) of patients, hybrid intervention was
conducted, including endoprosthesis implantation
in the aorta after surgical debranching of a. sub-
clavia sin and/or LCCA. This was necessary in pa-
tients whose dissection entry was in the area of the
aforementioned arteries and the implantation of aor-
tic stent-graft in this area would have affected their
blood supply in the absence of collaterals. Alterna-
tively, full endovascular treatment of such pathology
is possible by using Chimney technique at the aortic
arc level or using open stents to decompress the real
lumen and centralize blood flow, as was carried out
in 3 patients.

There is not a single case of procedural mortality
in the group with AD type A. In two (14.3%) of pa-
tients, death was detected within 30 days after the
procedure.

Endovascular treatment in AD type B

In our cohort of patients, there are 56 with Stan-
ford type B aortic dissection, treated by endovascu-
lar techniques. The average age of patients is 55.6
years, with the youngest patient being 28 years old
and the oldest being 80. In summary, the results in AD
type A can be grouped into three tables, demographic
indicators, anatomical features and procedural fea-
tures (Table 6-8).

Patients with arterial hypertension were 55 (98.21%),
and there was no difference in the incidence of this dis-
ease relative to the sex or age of patients. In more than
half of patients with arterial hypertension, resistant hy-
pertension was observed, in 29 of them, 51.79% of the
entire cohort with patients with AD type B.

Ta6nuua 6. flemorpachcku nokasatenu B rpynata c Al Tun B / Table 6. Demographic indicators in the group with AD type B

MNapameTtbp // Parameter n =56 MpoueHT /Percent

Mbxe / Male 51 91,07%
Mon / Sex

XKenn / Female 5 8,93%
AptepuanHa xunepTonus / Arterial Hypertension 55 98,21%
PesucteHTHa xvneptoHus / Resistant Hypertension 29 51,79%
Oucnunugemus / Dyslipidemia 36 64,29%
Tabakuabm / Smoking 25 44 .64%
damunHa obpemereHocT / Family encumbrivity 9 16,07%
[OnabeT / Diabetes 23 41,07%
XB3 / CKD 40 71,43%
MNBC / Ischemic heart disease 5 8,93%
Mpeanwnn PTA / Previous PTA 12 21,43%
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Ta6nuua 7. AHaTOMU4HM ocob6eHocTu B rpynaTta c All Tun b
Table 7. Anatomical features in the group with AD type A

Tabnuua 8. MpoueaypHu ocobeHocTn B rpynata c ALl Tun b
Table 8. Procedural features in the group with AD type A

AHaTOMMUYHa ocobeHoCT MpoueHT _ MpoueHT
= Mapame /I Parameter n =56
Anatomical feature n =56 Percent pamer-p Percent
AHraxvipaHe Ha XnbpuaHa uHTEpBEHS 7 12,50%
Engagement of: hybrid intervention '
truncus brachiocephalicus 3 5,36% E”HOBp,eMeHHO ¢ P_TA 9 16.07%
Co-administered with PTA ’
. tis sin. 3 5,36%
a. carotis sin ° MpouenypeH ycnex / Procedural success 55 98,21%
a. subclavia sin. 28 50,00% n
epviornepaTuBHa CMbpPT 2 357%
BUCLIeparnin aptepum 39 69,64% Perioperative death ’
aa. renalis 32 57,14% 30-gHeBHa cmbpTHOCT / 30-day mortality 8 14,29%
a. iliaca com. dex. 25 44.64% HonbnHutenHa 6anoHHa gunataums o
’ . o 13 23,21%
- - Additional balloon dilation
a. iliaca com. sin. 20 35,71%
Jlukax noctaMnaTaumoHeH 7 12 50%
V3xop ot paniumsms nymeH Leakage after postdilation o
Exit from the false lumen
JonbnHuTenHa aopTHa npoTtesa 26 46.439%
truncus celiacus 14 25,00% Additional aortic prosthesis e
a. mesenterica sup. 7 12,50% lonsma kpbBo3aryba / Major blood loss 9 16,07%
a. ren. dex. 19 33,93% PeunHtepBeHuus / Re-intervention 14 25,00%
a. ren. sin. 23 41,07% Peonepauus / Re-operation 5 8,93%
MoBeve oT 1 paskbCBaHMA Ha aopTata O6wwa aHecTe3uns / General anesthesia 32 57,14%
; . 45 80,36% -
More than 1 dissection entry ° JlokanHa aHecTe3ns / Local anesthesia 24 42,86%

Kakto no-paHo u 3a ALl Tun A, nogpobHo e onu-
caHa YecToTaTa Ha aHraxupaHe ot ALl Ha pegvua Ba-
XHWU apTepuanHu cbaoBe (truncus brachicephalicus,
a. carotis communis sin, a. subclavia sin, Bucuepan-
HW cbOoBe, aa. renalis, aa iliaca communis), KakTo 1
TOBa Janv rpyna CbAoBe U3nm3aTt OT UCTUHCKUS U OT
Ganwmema NymeH Ha aucekaumdara (truncus celiacus,
a. mesenterica superior, a. renalis dex, a. renalis sin).
Makap 1 B manbk npoueHT B rpynata ¢ A tun b ce
cpewat nauweHtn ¢ All, koAaTO aHraxupa truncus
brachiocephalicus, HO He 1 acueHAeHTHaTa aopTa.

KntoyoBa aHaTtoMmyHa ocobeHocT Ha ALl e ToBa
[anv BUTanHW apTepuarnHi CbAOBE Ca aHraXxvpaHu B
obema Ha gucekaumsTa U ganu Te u3nusat ot canwm-
BWS NYMEH Ha Aucekauusita. ToBa Mma 3Ha4YeHue 3a rnpe-
XuBsiemocTTa, obeMa Ha MHTEpBEHLMATA, CNELHOCTTa
Ha NpPoBeXaaHeTO 1, KaKTo 1 Xo4a Ha npoueaypara.

B Hawara rpyna ot 56 naumeHtn ¢ A tvn B
ce HabnopaBalle M3xon OT panwumBUAT NYMEH Ha
truncus celiacus npyu 14 nauneHTn (25%), aptepus
mesenterica superior — 7 naumentn (12,5%), a. renalis
dextra — 19 (33,93%) u a. renalis sinistra — 23-ma na-
uneHTn (41,07%) (dur. 3).

Kakto u npu Al Tvn A, B HacToswwmsa Tpya ca onu-
CaHM MHOXECTBO NPOLEAYPHM Y NEPUNPOLIEAYPHUN Xapak-
TEPUCTMKM, KOUTO ca KIMOYOBU MpPU eHO0BACKYNapHOTO
neveHve Ha Al Tun b. 3naTHWAT cTaHOApT 3a neveHve
Ha naumeHTn ¢ ycnoxHenn ALl Tun b e eHgoBackynap-
HOTO neyeHue. MNpy YacT OT nauMeHTVM nopagu aHaTo-
MUYHN OCOBEHOCTN € BUNO HEBBH3MOXKHO MPOBEXAAHETO

As previously for AD type A, the frequency of en-
gagement by AD of a number of important arterial ves-
sels is described in detail, as well as whether a group
of vessels emerge from the real or false lumen of dis-
section (truncus celiacus, a. mesenterica superior, a.
renalis dex, a. renalis sin). Although in a small percent-
age, the group with AD type B includes patients with
AD, which engages truncus brachiocephalicus, but not
the ascending aorta.

A key anatomical feature of AD is whether major
arterial vessels are engaged in the volume of dissec-
tion and whether they emerge from the false lumen of
dissection. This is relevant for survival, the volume of
intervention, the urgency of the procedure and, as well
as its course.

In our group of 56 patients with AD type B, there
was an exit from the false lumen of truncus celiacus in
14 patients (25%), a. mesenterica superior — 7 patients
(12.5%), a. renalis dextra — 19 (33.93%) and a. renalis
left — 23 patients (41.07%), (Figure 3).

As with AD type A, this work describes numerous
procedural and periprocedural characteristics that
are key in the endovascular treatment of AD type B.
The gold standard for the treatment of patients with
complicated AD type B is endovascular treatment. In
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Fig. 3. Arterial vessels emerging from the false lumen at AD type B

Ha U3LANO eHOOBAaCKyrnapHO feYeHne N € U3BbpLUeHa
XvbpvgHa npouenypa, Kato XMPYPrMYHO € U3BbPLUEH
debranching unu 6annacy Kbm HSIKOW OT MarucTpanHiTe
CbAoBe, a crepj ToBa e NPOBEAEHO eHAoNpoTe3npaHe.

Mpwn 7 (12,5%) ot naumeHTUTE € NpoBedeHa xnbpuaHa
WHTEPBEHLUSI, CbCTOSILLIA Ce OT eHAOMNPOTE3NPaHe Ha aop-
Tarta u cboBa UHTepBeHLUus no debranching Ha apTepus
CyOKMaBusi CUMHUCTPa WUnu apTepust KapoTUC KOMYHWC
cuHMCTpa. MNpu HAKOM OT NaumeHTuTe xmbpuaHarta onepa-
uMs e BKIoYBana bannac Xvpyprsi KbM HSIKOW OT BUCLIE-
panHuTe cbaoBe. ToBa ce e Hanarasno npuv NaumeHTy, npu
KOUTO EHTPUTO Ha Aucekauusta e B obnactra Ha ropeno-
COYEHVTE apTepuM U UMMMNaHTauusTa Ha CTEeHT-rpadT B
Ta3n obnact 6u kKoMnpomMeTnpana TAXHOTO KpbBOCHabAS-
BaHe Npu fu1rca Ha KkonarteparnHo Takosa. [TbpBoHayanHo
ce nposexaa debranching Ha onucaHute aptepuu, crneq
KOETO Ce MMMIaHTMpa CTEHT-IrpadT, KOMTO 3aTBaps eHTpU-
TO Ha AucekauusTa. ANTEpHaTMBHO M3LANO eHOOBacKy-
nNapHOo rieveHvie Ha nogobHa naTonornst € Bb3MOXHO Ype3
n3nonssaHeTo Ha Chimney TexHrKa Ha HMBO aopTHa Abra.

OcHoBeH nokasaTen 3a HyxgaTta OT UMMNaHTu-
paHe Ha OONBbIIHUTENHN AaOPTHU CTeHToBe Oe nepu-
npouenypHaTa AEKOMMNPEecUs Ha UCTUHCKUSA TyMeH
cnepn 3aTBapsHe Ha MbPBUYHOTO eHTpu. [TbpBOHa-
yanHuTe BNeYyaTrneHns ca, 4Ye MOACUIypsiBAaHETO Ha
[obpa gekomMnpecusi Ha UCTUHCKMA JTYMEH No usAno-
TO NpOTEXEeHNe Ha OUCEKMPaHUs CETMEHT Ha aopTa
BOASAT OO MHOrMO no-gobpu AbMAroCpoyHU pesynrtaTtu
N 3HAYUTENHO HamanseaT HyxgaTta OT pe-UHTEePBEH-
umsa . MNopaan Tasyn NpuyMHa BbB BPEMETO MaLUEH-
TUTE TPETMPAHU C UMMNNAHTUPAHE Ha OCHOBEH CTEHT
rpadT M OOMBAHUTENHU OTKPUTU CTEHTOBE NpU Hac
HapacTBalle, KOeTO e MOAKPENEeHO C AaHHUTE OT KIun-
HUYHUTE N3NUTBAHUS.

some patients due to anatomical features, it was im-
possible to conduct entirely endovascular treatment
and a hybrid procedure was performed, surgically
performed debraching or bypasses to one of the ma-
jor vessels, and then implantation of endoprosthesis
were performed.

In 7 (12.5%) of patients, hybrid intervention was
conducted, in one of the patients, the hybrid surgery
involved bypass surgery to one of the visceral ves-
sels. Their blood supply in the absence of a co-es-
sential supply. Initially, debranching of the described
arteries is carried out, after which a stent-graft is im-
planted, which closes the dissection entritis. Alterna-
tively, full endovascular treatment of such pathology is
possible through the use of Chimney technique at the
aortic arc level.

The main indicator of the need to implant addition-
al aortic stents was the periprocedural decompression
of the real lumen after closing the primary entry. Initial
impressions are that ensuring good decompression
of the real lumen along the dissected segment of the
aorta lead to much better long-term results and sig-
nificantly reduces the need for re-intervention. For this
reason, over time, patients treated with the implanta-
tion of a main stent graft and additional open stents in
our study progressive grew, supported by data from
clinical trials.
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OBCBHXAOAHE

Oemorpaccka xapaktepuctuka

B Hawara koxopTta oT obwo 70 nauueHTn, 14 ¢
aopTHa gucekaums Tmn A n 56 ¢ aopTHa gucekauumsi
Tmn b no CtaHdopa, HAMa crtaTucTudecka 3Haudnma
pasnuka no pasrnegaHnte OT Hac Aemorpaddcku Kpu-
Tepun. TunnYHMAT naumeHt ¢ ALl e MbX Ha cpegHa
Bb3pacT, nyLlady ¢ AUCNUNUAEMUS U C ronsiMa BEposiT-
HOCT HealeKBaTHO NeKyBaHa apTepmanHa XmnepToHust
1 3axapeH guabet Tvn |l (Tabn. 9).

Bce nak no-nogpobHo LWwe ce crnpem Ha eauH oT
Han-BaXXHUTE NnokasaTenu, a MMEHHO YecToTaTa Ha ap-
TepuanHa xunepTtoHus. Noseye oT 90% OT naumeHTUTe
B HaLLETO MpoyyYBaHe MMaT apTepuarnHa XUnepToHus,
KaTo TOo3Mn npoueHT 0e Hag 98 npu nauneHTute ¢ AL
Tvn B. B npoyyBaHusiTa TO31 NPOLEHT 00MYanHO € Hapg,
80%. ApTepuanHarta XMnepToHusi € KaTeropu4HO CBbP-
3aHa C yBenu4YeH puck oT HacTbneaHe Ha ALl. B obwa-
Ta nonynaums Ta gonpuHacs 3a 54% o1 obLwmsa puck 3a
AL. MNaymeHTUTE C NO-BMCOKO apTepuariHo HansaraHe
5 rogvHn Npean HacTbnNBaHe Ha aopTHaTa Aucekaums,
no-4yecTo ymupaTt npegu ga gocturHat 6onHuua, oT-
KOIMKOTO Te3un ¢ Aobpe KOHTponupaHa XMnepToHUst Unu
6e3 xuneptoHus [10, 13-18].

Hawwnat ekun Hanpasu no-nogpobeH aHanu3 Ha
naumeHTuTe C apTepmanHa XMnepToHnsa U oT Hero ce
oTkpu, 4e 50% ot BcuukM nauueHTn ¢ Al B HaleTo
npoyysaHe cTpagaTr OT pPe3NCTEHTHa XUNEPTOHUS.
ToecT Te ca Ha 3 WU NoBeYe aHTUXUNEPTEH3UBHU
MeaMKaMeHTU U HAMAT onTUMarieH KOHTPON Ha KpbB-
HOTO HansraHe. Te npeacTaBnsBaT WU3KHOYUTENHO
BUCOKOPMCKOBA rpyna 3a BCSIKakbB TUM CbPAEYHO-Cb-
OoBu 3abonsiBaHe, a KakTO Moka3BaT JaHHUTE U 3a
A. MNMauneHTUTe Cc pe3ncTeHTHa XUNEepTOHUS WU3UC-
KBaT CTPUKTHO npocnegsBaHe OT Kapguoror ¢ OnuT B
nevYeHneTo u.

ToBa 3a nopegeH MbT Joka3a HeobxogmmocTTa
OT pPedoBHO M afeKBaTHO MpocrnegsBaHe Ha ToBa 06-
LLIeCTBEHO 3Ha4YMMOo 3abonsBaHe. ANOHCKO NpoyyBaHe,
BkntouBawo Hag 500 000 naumeHTU n nyobrnvkyBaHO
npes 2021 r., gokasea, 4Ye puckbT 3a ALl e gos3osa-
BMCUM, OOpPW MNPV HOpMAarnHO apTepuanHoO HansiraHe,
KOETO OOMbITHUTENHO 3aTBbpXKAaBa HeobxooMMocCTTa
OT afeKBaTEH KOHTPOJ Ha apTepuanHoTO HansaraHe B
nonynauunaTta [16].

Hsmalle pasnuka mexay vyectorata Ha apTepuan-
Ha xuneptoHusa B rpynata ¢ Al Tun A v tmn b, kakTo 1
yecTtoTaTa 1 Npu MbXe 1 xeHn. PasnuyHu npoyyBaHus
noco4sat fno-rofisMa 4YecTtoTa Ha apTepuanHa xunep-
TOHUS MPU XXEHM N CbLLO Taka No-4o0bp MeankaMeH-
TO3€H KOHTPON npu T4X, HO TOBa He ce HabnogasBalle
B HallaTta KoxopTa.

DiscussION

Demographic characteristics

In our cohort of 70 patients, 14 with aortic type A
dissection and 56 with Stanford type B aortic dissec-
tion, there was no statistically significant difference ac-
cording to the demographic criteria we examined. The
typical patient with AD is a middle-aged man, a smoker
with dyslipidemia and with a high probability of inade-
quately treated arterial hypertension and type Il diabe-
tes mellitus (Table 9).

However, in more detail we will focus on one of the
most important indicators, namely the frequency of ar-
terial hypertension. More than 90% of the patients in
our study had arterial hypertension, and this percent-
age was above 98 in patients with AD type B. In the
literature this percentage is usually above 80%. Arterial
hypertension is strongly associated with an increased
risk of occurrence of AD. In the general population it
contributes to 54% of the total risk to AD. Patients with
higher blood pressure 5 years before the onset of aortic
dissection, more often die before reaching a hospital
than those with well-controlled hypertension or without
hypertension [10, 13-18].

Our team did a more detailed analysis of patients
with arterial hypertension, and it found that 50% of
all patients with AD in our study suffer from resistant
hypertension. That means that they are on 3 or more
antihypertensive medications and do not have optimal
control of blood pressure. They are an extremely high-
risk group for any type of cardiovascular disease, and
as the data show, for AD. Patients with resistant hyper-
tension require strict monitoring by a cardiologist expe-
rienced in its treatment.

This once again demonstrated the need for regu-
lar and adequate monitoring of this socially significant
disease. A Japanese study involving over 500,000 pa-
tients and published in 2021 proves that the risk for AD
is dose dependent, even at normal arterial pressure,
which further reinforces the need for adequate control
of blood pressure in the population [16].

There was no difference between the incidence
of arterial hypertension in the group with AD type A
and type B, as well as the frequency in both men
and women. Various studies indicated a higher in-
cidence of arterial hypertension in women and also
better drug control in them, but this was not observed
in our cohort.
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Tabnuua 9. CpaBHeHMe Ha gemorpadckuTe nokasarenu Ha nauymeHTute ¢ Al Tun Aum tvn b
Table 9. Comparison of the demographics of patients with AD type A and type B

MapameTbp / Parameter T""(:i ':)‘I‘I;'e A Tun(:i?g);e B p-value

Mbxe / Male 10 51 0.071
Mon / Sex

XKenn / Female 4 5 -
ApTepuanHa xunepTonus / Arterial hypertension 12 55 0,100
PesucterTtHa xvneptoHus / Resistant hypertension 6 29 0,766
Oucnunugemus / Dyslipidemia 6 36 0,222
Tabakuabm / Smoking 5 25 0,764
damunHa obpemeneHocT / Family history 3 9 0,695
OunabeT / Diabetes 6 23 0,883
XB3 unun eGFR < 60 / CKD or eGFR < 60 10 34 0,901
MBC / Ischemic heart disease 0 5 0,575
MpeanwHn PTA / Previous PTA 1 12 0,441

AHaTOMUYHU XapaKTEePUCTUKU

B Hawara koxopTta ot 06wo 70 nauneHtn — 14 ¢
aopTHa gucekaumsa Tun A n 56¢ aopTHa gncekaums Tmn
b no CtaHdopg, MMa cTatucTMyecka 3HauymMma pasnmka
Mo 4acT OT aHaToOMU4HMUTe ocobeHocTn Ha All. TakaBa
€ pasnukaTa B YecToTaTa Ha 3acsiraHe Ha TPyHKyc bpa-
xvouedanukyc 1 aptTepus KapoOTUC KOMYHUC CUHUCTPA.
Tasn pasnvka e nNpsko CBbp3aHa C knacudukaumsTa
Ha aopTHWUTE AMCeKauum n HaAmMa ocobeHa mpakTuye-
Cka CToMHOCT. [Mpn noBeye OT NMonoBuMHaTa NauueHTn
ce HabnwogaBa aHraxupaHe Ha noHe 1 ocHoBeH apTe-
punaneH cbg ot A[l, a npu 1/3 oT nauneHTUTEe Uma 3a-
caraHe Ha nosede o1 1, kato npu 1/3 oT nauneHTuTe
nMame nposiBu Ha mannepgys3noHeH CUHAPOM, KOETO
Han-yecTo e 6unNo BcrneacTBMe Ha 3acdaraHe Ha O6bO-
peyHuTe aptepun (Tabn. 10).

Mpu 80% OT naumMeHTUTE C aopTHa AuceKkaums T1n
B eHTpuTO 3anouyBa crieq nsAeBarta apTepusi cybknaBus
[10, 19]. B 40% ot cny4aute eHTpUTO € B Bnn3ocT 4o
apTepusi cyOknaBusi CUHUCTPa, KOETO OT CBOSI CTpaHa
aHraxupa aptepuaTa npu nposexaaHe Ha TEVAR [20].
B Te3n cnyyan obuyaiHo CTeHT-rpadpThbT ce no3nLmo-
HWpa Hapg, apTepusita, KOETO BOAM 4O HEWHaTa OKIy3us.
Hskown onepatopu npoexaat debranching npeanpoue-
OYPHO, Apyrn — eHaoBacKynapHa peBackynapmsauus, a
TpeTU oknygupat apTepusita 6e3 nnaHvpaHa peBacky-
napusauusi. Benpekn ronemus npoueHT nauneHTu, 3a-
cerHaTu ot To3u npobrem, BCe OLLe He CbLUECTBYBAT Ka-
TEropyyHM AaHHW 32 NPaBUIHUS TepaneBTUYEH NOAXO0M.

Wma kaTeropum naumeHTu, npu KouTo TpsibBa fa ce
06bpHEe 0COBEHO BHUMAaHWE Ha Hy)XaaTa OT peBacKyna-
pu3auust Ha nsieata aptepusi cybknaeusa. Toea ca nuua
cnen cbpgedHa bavinac xupyprusa u LIMA rpadt, neso-
pbKkUTE NauMeHTW, NauueHTUTe Ha XpoHuoamanusa c

Anatomical characteristics

In our cohort of 70 patients, 14 with type A aortic
dissection and 56 with Stanford type B aortic dissec-
tion, there is a statistically significant difference in part
of the anatomical features of AD. Such is the difference
in the frequency of involvement of truncus brachioce-
phalicus and artery carotis communis sinistra. This dif-
ference is directly related to the classification of aortic
dissections and has no particular practical value. In
more than half of patients there is an engagement of at
least 1 major arterial vessel from AD, with in 1/3 of the
patients there is engagement of more than 1, and in 1/3
of the patients we have manifestations of malperfusion
syndrome, most often this was due to affecting the re-
nal arteries (Table 10).

In 80% of patients with aortic dissection type B,
the entry begins after the left subclavian artery [10,
19]. In 40% of cases, the entry is near a. subclavia
sinistra, which in turn engages the artery when con-
ducting TEVAR [20]. In these cases, the stent-graft
is usually placed above the left subclavian artery,
resulting in its occlusion. Some operators perform
surgical debranching before implantation, other per-
form endovascular revascularization and other leave
it without intervention. Despite the big number of pa-
tients affected by this, there is still no definite treat-
ment algorithm.

There are categories of patients in which particular
attention should be paid to the need for revasculariza-
tion of the left artery subclavia. These are patients af-
ter cardiac bypass surgery and LIMA-graft, left-handed
patients, patients on chroniodialysis with arterio-ve-
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apTepuo-BeHo3Ha (hucTyrna Ha nsBaTta pbka, KakTo 1 na-
LUMEHTUTE C aHAaTOMUYHN OCOBEHOCTUN KaTo 0OLL OCTMYM
Ha nsBarta apTepusi cybknaeus 1 obLiata kapotugHa ap-
Tepusi, KaKTO 1 KapoTUOHW 1 BepTebpanHu cteHosun [21].

Mpu HawuTe naumMeHTn cme oTbensizanu nsearta
aptepusi cybknasusa B A[l, korato MMame Aucekauusi
Ha camaTa apTepus BCreaCcTBME pas3KbCBAHETO Ha
aopTara WUnm Korato eHTPUTO Ha aopTHaTa Aucekauus
e B Onu3ocCT 00 apTepusita U eHO0oNPOTE3NPAHETO Ha
aopTarta u3uckBa Ta ga Obae oknygupaHa. ToBa ca
ABarta cnydasi, npyu KouTo nsiBaTa apTepusi cybknasus
e otbensisBaHa KaTo ,aHraxupaHa“ B A[l. TakbB e cny-
yasi npu 54% OT NnaumMeHTUTE B HallaTa KoxopTa, KaTo
He CblLeCTBYBa CUrHUMKaHTHa pasnvka Mexay ABe-
Te rpynu.

Mannepdy3moHHUAT CUHOPOM Ce cpella npu
25-30% ot naumeHtTMte ¢ Al n mMoxe 3Ha4YUTENHO
Ja Hamanu npexueseMocTTa, nopagn npuyMHeHaTa
OT Hero HeobpaTuMa opraHHa yBpeAda B CreacTBue
Ha npogbrkutenHa mncexemusa [22, 23]. lNMpoyysaHe,
BkntouBawo 1809 nauneHTtn ot IRAD ¢ Al Tvn A no-
KasBa, Ye B YaCTHOCT Me3eHTepuariHa ucxemusi ce e
Habnogasana npu 3,7% OT TAX, KaTo € 6Mno cBbP3aHo
¢ noytn 40% no-ronsiMa CMbPTHOCT CAPSAMO MauneH-
TUTE 6e3 MeseHTepuanHa ucxemus [24]. MNpoyyBaHe,
pasrnexgailo nauneHtute ¢ Al Tun b n meseHTepu-
anHa ncxemusi, goknagea 30,8% un 9,1% cMbpTHOCT
3a CbOTBETHO NaUNEHTUTE CbC U 6e3 Me3eHTepuanHa
nexemus [25].

Bbnpekn 4ye Hanpeabka B neveHvero Ha AL no-
nobpsiBa CMBbPTHOCTTA, BUCLiepanHaTa ucxemusi Bce
owe e cepuoseH npobnem, nopagu nuncara Ha Ka-
TErOPUYHU ONArHOCTUYHU KPUTEPUN U YHUBEPCANHU
MeToan 3a neyeHue. Hskom npenopbyBaT chnellHa
peBackynapusaumns Ha UCXeMUYHUTE opraHu buno To
XVPYPrMYHO UIM eHAO0BacKynapHo 3a cMeTKa Ha 3aba-
BEHO NledeHne Ha gucekaumara [26, 27]. Mpn AL tun
A BBpekKun, Ye ca acoummpaHu B ABYKpaTHO yBenunye-
HMe Ha OonHMYHaTa CMbPTHOCT, XUPYPIMYHOTO U EH-
AOBACKynapHO fledeHne Ha Me3eHTepuanHara ucxe-
MMS 3@ CBbP3aHU € No-400pK AbNTOCPOYHUN pe3ynTaTu
[24]. Mpu AL 1N B XMpypruyHOTO M eHaoBackKynap-
HOTO NneyvyeHue Ha BucUepanHaTa Ucxemus ca nmanu
e[HaKBWN pe3ynTaTv N0 OTHOLUEHNE Ha CMbPTHOCTTA,
KaTo MeaMkameHTo3HaTa Tepanusa e 6una B No-BMco-
Ka CMbpPTHOCT [25].

B Hawarta koxopTa OT MauMeHTW aHraxkupaHe Ha
BUCLEpanHnTe cbaose e umano npu 57,1% ot nauu-
eHtute c Al Tn An tun b. ToBa e goseno Jo mannep-
dy3usi npu cboTBeTHO 14,3% (2-Ma) OT NaumeHTuTe C
Al tvn A v npu 30% (17) ot naumeHtute ¢ Al Tvn bB.
Mpu BCcuukM naumeHTn B rpynata ¢ AQ tun A u A Tun
b e npoBegeHa eHOoBackynapHO reyeHue Ha 3acer-
HaTUTe CTPaHWYHW KITOHOBE B Chy4Yan Ha yCTaHOBeHa
mMarnnepdy3ans.

nous fistula of the left hand, as well as patients with
anatomical features such as general ostium of the left
artery subclavia and general carotid artery, as well as
carotid and vertebral stenosis [21].

In our patients, we have noted the left artery
subclavia as engaged in the AD, when we have dis-
section of the artery itself as a result of rupture of
the aorta, or when the aortic dissection entry is near
the artery and the endoprothesization of the aorta
requires it to be occluded. These are the two cases
in which the left artery subclavia was marked as ,en-
gaged” in AD. This was the case in 54% of patients
in our cohort, and there was no significant difference
between the two groups.

Malperfusion syndrome occurs in 25-30% of pa-
tients with AD and can significantly reduce survival due
to its irreversible organ damage due to prolonged isch-
emia [22, 23]. A study involving 1,809 IRAD patients
with type AAD showed that mesenteric ischemia in par-
ticular was observed in 3.7% of them, with almost 40%
higher mortality compared to patients without mesen-
teric ischemia [24]. A study looking at patients with AD
type B and mesenteric ischemia reported a 30.8% and
9.1% mortality rate for patients with and without mes-
enteric ischemia, respectively [25].

Although progress in the treatment of AD im-
proves mortality, visceral ischemia is still a serious
problem due to the lack of definitive diagnostic cri-
teria and universal methods of treatment. Some
recommend urgent revascularization of ischemic or-
gans, either surgical or endovascular at the expense
of delayed dissection treatment [26, 27]. In type A
AD, although associated with a double increase in
hospital mortality, surgical and endovascular treat-
ment of mesenteric ischemia are associated with
better long-term results [24]. In type B AD, surgical
and endovascular treatment of visceral ischemia had
the same mortality outcomes, with drug therapy be-
ing in higher mortality [25].

In our cohort of patients, there were 57.1% of pa-
tients with AD type A and type B. This resulted in malp-
erfusion in 14.3% (2th) of patients with AD type A and
in 30% (17) of patients with AD type B. In all patients in
the group with AD type A and AD type B, endovascular
treatment of the affected side branches was carried out
in case of established malperfusion.
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Ta6bnuua 10. CpaBHeHMe Ha aHaTOMUYHUTE Noka3atenu Ha ALl npu naumeHTuTe ¢ ALl Tn A n Tun
Table 10. Comparison of the anatomical indicators of AD in patients with AD type A and type

AHaToMunyHa ocob6eHocT / Anatomical feature Tun :i ':')‘(‘pe A Tun Ei?épe B p-value
AHraxupaHe Ha: / Engage:

truncus brachicephalicus 10 3 < 0,001
a. carotis sin 11 3 < 0,001
a. subclavia sin 10 28 0,231
BUCLIEpanHu apTepun 8 32 1,000
aa. renalis 9 39 0,752
a. iliaca com dex 3 25 0,138
a. iliaca com sin 5 20 1
M3xop oT chanwwmeus nymeH / Exit from the false lumen

truncus celiacus 2 14 0,497
a. mesenterica sup 1 7 1

a. ren dex 2 19 0,202
a. ren sin 9 23 0,143
[MoBeye oT 1 paskbCBaHUS Ha aopTaTta 1 45 1
More than 1 aorta ruptures

MpoueaypHU XapakTepUCTUKK

B Hawara koxopTta ot obwo 70 nauueHTn, 14 ¢
aopTHa gucekaums TMn A n 56 ¢ aopTHa gucekaumsi
Tmn b no CtaHdopa, Ma cTaTucTuyecka aHavymMma pas-
nvka no camo 1 oT npouenypHuMTe ocobeHocTn Ha All.
ToBa e vecToTata Ha MHULMArHa XUPYprus, Kato 79 e
3Ha4YUTENHO No-BMcoka npu nauueHTute ¢ AL tnn A,
KOETO € OYaKBaHO C Orfes Ha 3rnaTHUA CTaH4apT 3a ne-
YEeHMETO Ha ToBa CbCTOsIHME (Tabn. 13).

OTBOpeHaTa KapgouoxupypruiHa onepaumsi ocTa-
Ba 3naTHWA CTaHZapT 3a nedyeHue Ha ALl Tun A, kaTto
cnegBa fda ce oTbenexu, vye pesyntatute npoabinka-
BaT ga ce nogobpsear. 3a cwxanenune okono 20% ot
nauneHTUTE ce OLieHsIBaT KaTo TBbpAe BUCOKOPUCKOBM
3a NpoBeXaaHeTo Ha onepauust. UMeHHo npu TSX, Kak-
TO 1 NpU TE3UN, KOUTO KaTErOpMYHO OTKa3BaT OTBOpEHa
onepaunda, TEVAR npencraBnsiBa TepaneBTU4Ha On-
ums gopu u npu AL tTmun A. CteHT-rpadToBeTe, AoC-
TbIMHM Ha Na3apa, KakTo N TEXHUKUTE 3a UMNaHTaums,
NOCTOAHHO ce nogobpsasat, koeTto obycnasa u nepc-
NekTMBHOTO BbAelle Ha MmeToamkaTa [28].

TEVAR obuyaiHo ce Tonepupa no-gobpe npu
No-Bb3PaACTHN U NO-60MHN NaUMEHTU, KOETO Ce ObITKM
Ha MMHMMAaITHO MHBa3UBHUSA XapaKTep Ha npoueayparta.
MMpn mMeToaMKkaTa nunceBa HeOOXOOAMMOCT OT TOPaKOTO-
Musi, obLLa aHecTe3unsi, eKCTpakoprnoparnHo KpbBoobpa-
WeHune, xunotepmusa n apyrn. Lenta Ha TEVAR e ga
ce nokpue eHTpuTo Ha All, KaTo Mo TO3M Ha4uMH ce npe-
KpaTu MbIIHEHETO Ha dhanLmBKA NyMEH, Aa ce Hamarnu
HangraHeTo B HEro 1 [ja ce Hamarnu pUcKbT OT pynTypa.

Procedural characteristics

In our cohort of 70 patients, 14 with type A aor-
tic dissection and 56 with Stanford aortic dissection,
there is a statistically significant difference in only 1
of the procedural features of AD. This is the frequen-
cy of initiative surgery, and it is significantly higher in
patients with AD type A, which is expected in view of
the gold standard for the treatment of this condition
(Table 13).

Open cardiosurgical surgery remains the gold stan-
dard for the treatment of AD type A and it should be not-
ed that the results continue to improve. Unfortunately,
about 20% of patients are judged to be too high risk
for surgery. It is with them, as with those who categori-
cally refuse open surgery, that TEVAR is a therapeutic
option even with AD type A. Stent-grafts available on
the market, as well as implantation techniques are con-
stantly improving, which also determines the future of
the methodology [28].

TEVAR is usually better tolerated in older and
sicker patients due to the minimally invasive nature
of the procedure. In most of the patients in our type
A dissection cohort, primary cardiosurgical treatment
was carried out, and endovascular was followed due
to persistent type A dissection, with a new entry im-
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Mpy noBeYeTO NAUMEHTM B HalLaTa KoxopTa ¢ Tun A
avncekauus e 6uno NpoBeAeHO MHULMANHO Kapanoxu-
PYPrMYHO feveHne, a eHgoBacKynapHoTo e nocneasa-
L0 TakoBa Mopagun nepcuctupaila gucekaumsa tun A,
C HOBO €HTPW HEMOCPEACTBEHO CNeA AucTanHus kpam
Ha XUPYpruyHusA rpadpT B acueHAeHTHaTa aopTa unu
npoAabIKaBallia KpaiHa opraHHa MCXeMusi, KOSITO € KO-
purMpaHa Han-4ecTto ¢ KoOMBUHaLmMsa OT UMNNaHTUpaHe
Ha ,a0pTHU" N ,HeaopTHU“ cTeHToBe. lNpu YyacT oT na-
LMEHTUTE MEXaHU3MbT Ha KOMMpecuaTa e nepcucTu-
paHe Ha gncekauusaTa n akTMBHa KOMYyHMKaUNUs Mexagy
danwmnBmsa 1 NCTUHCKUS NMYMEH Ha aopTaTta AMCTanHo
OT ,paspeLleHoTo” NPOoKCMMarHo ,eHTpKU®, a nNpu opy-
M e nopaav pegncekauus, Bb3HVKHaMNa no-paHo umnm
No-KbCHO Crnea MHULMANHOTO XMPYPrMYHO feveHune.

MpouenypeH ycnex 6e gedrHupaH KaTo ycnewHa
UMNaHTauusi Ha CTeHT-rpadT, 3aTBapsiHe HA OCHOBHO-
TO OUCEKALMOHHO EHTPU, CUTHUMUKAHTHA peayKuus B
HansraHeTo BbB haniumMBuA NiyMEH, KakTo 1 U3nbrBa-
HETO My C KOHTpacTHa MaTepus, BOAELLN OO CbXpaHs-
BaHe Ha XMBOTA Ha naumeHTta. TexHuyecku ycriex be
nocturHat npu 93% ot naumeHtute ¢ ALl Tn A n 98%
npu nauueHtute ¢ AL TMn B. Hama cratuctudecku
3HauYMMa pasnvika mexagy OBeTe rpynu.

Llenta Ha eHgonpoTe3mpaHeTo Ha aopTaTta npu ALl
€ [a ce 3aTBOPU pasKkbCBaHETO Ha aopTaTa, Aa ce 3a-
TBOPM KOMYHMKaUUSTA MEXAY MCTUHCKMSA U hanumneus
NyMeH, Ja ce Hamanu KoMrnpecusaTa BbpXy UCTUHCKUS
NymeH, fa ce Bb3CTaHOBW KPbBOCHaAOASBaHETO KbM
NCXeMUYHUTE 30HM 1 B pe3ynTaT Ha BCUYKO TOBa Aa ce
Hamanu CMbPTHOCTTA.

OT egHa cTpaHa, nepcucTnpamnaT daniume nymeH
ce acouumpa ¢ no-roLla NporHo3a u Tpombo3npaHeTo
My € CBbp3aHO C pefyLmpaHa CMbpTHOCT. MHOXeCTBO
nybrvkaLum nokasear, Ye yCrneLwHoTO eHg0BacKynapHO
neyenue npu ALl e cBbp3aHO C HaMansiBaHe Ha pasme-
pute Ha anwmBms NyMeH, yBenuyaBaHe Ha pasMmepu-
T€ Ha UCTUHCKNA 1 3HaYMTENHO nogobpeHa npexmese-
MOCT CMpsSIMO eCTECTBEHUS X044 Ha 3abonsiBaHeTo [29-
32]. MNopagn CUrHUUKAHTHUTE Pa3fnuKn B METOAUTE,
n3nonaesaHn 3a nedyernve Ha Al Tvn A n Tnn b, kakTo
N MHOXECTBOTO PasnMYHN KOMOMHaALMN Mexay M3usno
€HO0BACKyapHO, MHULMAMNHO KapOuoXMPYPruvHo, Xu-
OpunaHO NeveHve, Hanm4me UnNn nunca Ha mannepgysu-
OHEH CMHOPOM He MOXeM [a AafleM KOHKPETHU pesyri-
TaTMTe 3a NpoMsiHaTa B AMamMeTbpa Ha [BaTta fiyMeHa,
KaKTO M cTeneHTa Ha Tpombo3a Ha anwmeusi nymeH
BbB BCsika rpyna. BmecTto ToBa cme 0600Lmnu pesynTa-
TUTE, KaTo CMe CPaBHWUIM MUHUMAarHWS pasmep Ha uc-
TUHCKMUSI U1 MaKCUMarnHusa pasmep Ha hanwmems nymeH
Ha aopTaTa B CermMeHTa C Hamn-rorisiMa Komnpecusi Ha
WCTUHCKMS NMYMEH NMPW BCEKW NALMEHT NPEAN NHTEPBEH-
unst M 6 meceua cnep npouegypata. Pesyntatute no-
Ka3BaT CTaTUCTUYECKM 3Ha4YMMa NpPoOMsiHa B pa3Mmepute
Ha UCTUHCKMS U hanmeusa nymMmeH B MOCOKa NO3UTUBHO
aopTHO MoaenupaHe (Tabnuua 11 1 12).

mediately after the distal end of the surgical graft in
the ascended aorta or ongoing final organ ischemia,
which was corrected most often with a combination
of implantation of ,aortic“ and ,non-aortic* stents. In
some patients, the mechanism of compression is the
persistence of dissection and active communication
between the false and true lumen of the aorta distal
from the ,allowed” proximal entry, and in others it is
due to re-dissection that occurred earlier or later after
the initial surgical treatment.

Procedural success was defined as successful im-
plantation of stent-graft, closure of the main dissection
entry, significant reduction in pressure in the false lu-
men, as well as its filling with contrast, leading to the
preservation of the patient's life. Technical success was
achieved in 93% of patients with AD type A and 98% in
patients with AD type B. There was no statistically sig-
nificant difference between the two groups.

The purpose of endoprosthesization of the aorta
at AD is to close the rupture of the aorta, to close the
communication between the true and the false lumen,
to reduce compression on the true one, to restore
blood supply to ischemic zones and, as a result, to
reduce mortality.

On one hand, the persistent false lumen is asso-
ciated with a worse prognosis, and its thrombosis is
associated with reduced mortality. Numerous publica-
tions show that successful endovascular treatment in
AD is associated with a decrease in the size of the
false lumen, an increase in the dimensions of the real
and significantly improved survival relative to the nat-
ural course of the disease [29-32]. Due to the signifi-
cant differences in the methods used for the treatment
of AD type A and type B, as well as the many different
combinations between totally endovascular, initially
cardiosurgical, hybrid treatment, presence or absence
of malperfusion syndrome, we cannot give specific re-
sults for the change in the diameter of the two lumens,
as well as the degree of thrombosis of the false lu-
men in each group. The maximum size of the false
lumen of the aorta in the segment with the greatest
compression of the real lumen in each patient before
intervention and 6 months after the procedure. The
results showed a statistically significant change in the
dimensions of the real and false lumen in the direction
of positive aortic modeling (Table 11-12).
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Ta6bnuua 11. Paamepu Ha UICTUHCKUA U chanlumBus NyMeH nNpeam v crniep eHgonpoTteaupaHe npyu A Tun Autun b
Table 11. Dimensions of the true and false lumen before and after endoprosthesis in AD type A and type B

OnameTbp (Mm) Ha: / Diameter (mm) of: Mean SD

WctuHekn nymeH (npeam) / true lumen (before) 10,55 8,2018
MctuHekn nymeH (cnegn) / true lumen (after) 27,38 7,854
danwwus nymeH (npeau) / False lumen (before) 27,84 13,600
danwwus nymeH (cnen) / False lumen (after) 10,65 10,523

Tabnuua 12. NpomMsaiHa B UICTUHCKMA U panwmMBua NyMeH npeau u cnep eHagonporesvupade npu ALl Tun A v tun b

Table 12. Change in the true and false lumen before and after endoprosthesis in AD type A and type B

MpomsaHa B gnameTbpa (mm)
Change in diameter (mm) t df p-value
Mean SD 95% ClI
Pasnvka NCTUHCKM NyMeH Npean 1 cnea uMnnaHTaums
. ] . 16,83 8,22 19,57 14,08 12,45 | 60 < 0,001
Difference true lumen before and after implantation
Pasnuka danwme nymMmeH npeam u cneq MnnaHTauus
. . . -17,19 12,45 -13,04 -21,34 8,40 | 60 < 0,001
Difference false lumen before and after implantation

Ta6bnuua 13. ®uHanHa Tabnuua, 0606LWweHo cpaBHeHWe Npy eHAOBacKynapHo nevyeHune Ha ALl tun Am tun b

Table 13. Final table, summary comparison in endovascular treatment of AD type A and type B

MapameTtbp // Parameter T"":=/ mpe A Tun :-’:/ t5y6pe B p-value
WHnumnanHa xupyprus / Initial surgery 11 15 0,001
XubpugHa nHtepseHuus / Hybrid intervention 4 0,212
EpHoBpemerHo ¢ PTA / Co-administered with PTA 4 0,277
MpouenypeH ycnex / Procedural success 13 55 0,362
MepuonepatmeHa cmbpT / Perioperative death 0 1
30-gHeBHa cMbpTHOCT / 30-day mortality 2 1
DonbnHuTenHa 6anoHHa gunartauus / Additional balloon dilation 4 13 0,732
JNukax noctamnataumoHeH / Leakage postdilational 1 1
Moseye ot 1 aopTHa npoTtesa / More than 1 aortic stent 10 26 0,136
lonsima kpbBo3ary6a / Major blood loss 0 9 0,188
PevnHTepBeHums / Re-intervention 4 14 1
Peonepauus / Re-operation 1 5 1
O6uwa aHecTe3ust / General anesthesia 6 32 0.381
JlokanHa aHecTtesus / Local anesthesia 8 24

YcnexbT npu TEVAR ce onpegensa He camo oOT
3aTBapSHETO Ha MaBHOTO E€HTPU, HO CbLLUO Taka u oT
Opos 1 ronemMmnHaTa Ha BTOPUYHUTE Pa3KbCBaHUSA Npu
HannyMe Ha TakmBa. PemogenupaHeTto Ha danwiu-
BUS JTYMEH YECTO € KOMMPOMETMPAHO MpU NaumeHTn
¢ nepcuctupau, danwme nymeH cneg TEVAR. EguH
OT MeToauTe 3a 3aTBapsHe Ha AUCTaNHUTE € Ypes Um-
nnaHTaumsi Ha BTopa aopTHa npoTte3a. ToBa € u egHa
OT OCHOBHUTE MPUYUHK 32 penHTepBeHuus. MNo-kbcaTa
ObMKnHa Ha CTeHT-rpadpTa ce acoummpa ¢ no-BMCOKa
YecToTa Ha NepcucTMpalLL anime IyMeH U CbOTBETHO
pevHTepBeHumMK. [No-ronamarta gbmknHa Ha rpadTa, ot

The success of TEVAR is determined not only by
the closure of the main but also by the number and
magnitude of secondary ruptures in the presence of
those. Remodeling of the false lumen frequently is
compromised when there is persistent flow in the false
lumen after TEVAR. One of the methods used to treat
this condition is the implantation of second stent-graft.
This is one of the main causes of re-interventions.
The shorter length of the stent is associated with high-
er frequency of persistent false lumen after the initial
intervention and higher frequency of re-intervention.
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Apyra cTpaHa, ce acouuupa c rno-ronsima 4yectota Ha
ncxemus Ha rpbOHavYHUA MO3bK M Mapanusa, 3aToBa
npegnpouenypHaTa MraHUpOBKA € BUHArn Kr4oBa
npu nauneHtute ¢ AL. Opyr metoa 3a embonusaums
Ha hanwmBusa NyMeH e MMNnaHTauus Ha embonusa-
LIMOHHWN KOWIOBEe WUNW OKnyaep-gusancyn B Hero. [Mpu
eHgonurk Tin Il n ngeHTurumMpaH KOHKpPETEH Cba C
Bb3MOXHOCT 3a AOCTbMN, METOA 3a NeYeHne Moxe fa
obae embonu3aumsaTa Ha  eHOoNMnK-acounMpaHns
cba. MNpuunHnTe 3a peonepauunsa moraTt ga 6vaar gu-
criokauusl Ha aopTHaTa npoTtesa, npevynsaHe Ha npo-
TesaTa, nepcuctmpall ganwme ymeH, mannepdysmo-
HEH CMHOPOM, peTporpagHa avcexkauusi.

EpnHoBpemeHHO ¢ PTA

Kopekuusata Ha mannepdy3noHHUSA CUHOPOM € Krlto-
YOB MOMEHT B NneyeHneTo Ha A[l. Bbnpekun ye 3naTHUaT
CcTaHgapT 3a TpeTupaHe Ha Al Tun A e kapamoxupyp-
rMYHOTO NeYeHne, CbLLECTBYBAT AaHHK, Ye NPW Hanudmne
Ha Mannepgyauns, HemHaTa eHgoBacKyrnapHa Kopekumsi
npegn xvpyprudHarta kopekums Ha Al gaea no-go6pu
pesynTtat ¢ orneq cmbpTHOcTTa [33]. MNpKn NaumneHTuTe,
neKyBaHW U3LAN0 eHJOoBacKynapHo, eaHoeTanHaTa Ko-
pekuma Ha mannepdysuaTa n ALl e npenopbynTENHa.

Mpy naumMeHTUTE C YCMOXHEHa aopTHa guceka-
unsa Tun b 1 nepcuctypallm gaHHM 3a Mannepgyaus,
€ MNpenopbvynTENHO Aa ce NpoBede efHOEeTanHo pe-
BacKkynapmsaumsi Ha UCXEMUYHUTE CbA0BU TEPUTOPUMN.

AopTHaTa ancekaunst € CbCTOsiHUE U3BECTHO C BU-
cokarta ¢ CMbPTHOCT, okono 1% Ha yac B nbpeu 48
Yyaca B ocTpaTa pasa. ToBa 0O3Ha4yaBa, 4Ye OKOSlo Mo-
noBMHaTa OT NaUMEHTUTE LLe eK3UTMpaT Npes3 NbpBUTe
2 OHu crniep HacTbnBaHeTo. [Npeasua dakra, Ye B Ha-
warta rpyna ¢ Al Tun A nmame camo 3-ma naumeHTy,
KOWTO He ca MpeMuHany MbpBOHAaYasnHO KapanoxXmpyp-
MYHO JeYeHne, He MOXEeM Aa I'M KOMEHTMpame KaTo
CMBPTHOCT B ocTpaTta ¢hasa Ha 3abonsiBaHe. B rpynata
KaTo LSAMO0 HAMa HUTO €4MH Cryyal Ha UHTpanpoueny-
pHa CMbPTHOCT. [laHHUTE OT Npoy4YBaHMsATa MOKa3Bar,
Ye npu Tesn c ycnelwuHa kopekuusa Ha ALl npexussie-
MocTTa e 96% Ha nbpBaTa rognHa n 91% Ha TpeTaTa
[33]. B HawwaTa koxopTa nma obLLo 2 crnyyas Ha CMbPT
B pamkuTe Ha 30 aHu cniep npoueayparta (2,8%).

n3eoau

1. EHOoBackynapHOTO fevYeHne Ha aopTHa auvce-
kaums Tmn A n Tun b no CtaHdopg e curypeH u edek-
TMBEH nedebeH MeTon, C HWCKa 4ecToTa Ha paHHU U
KbCHU YCITOXXHEHUS.

2. CbBpeMEHHOTO NeYeHre Ha gucekaums Ha aop-
Tata TMn A 1 B BKkntoYBa KakTo CaMOCTOATENHO eHAOo-
BaCKynapHo rieyeHue, Taka n Cb4eTaHO MbPBUYHO UMK
BTOPUYHO XMOPUOHO nevyeHne — KombrHupaHa Xmpyp-
r’myHa n eHgoBackynapHa Tepanusi.

The longer length of the graft, on the other hand, is
associated with a higher incidence of ischemia of the
spinal cord and paralysis, so pre-procedure planning
is always key in patients with AD. Another method of
embolization of the false lumen is implantation of em-
bolization coils or occluders in it. In endoleak type Il
and identified specific vessel with access, a method of
treatment can be the embolization of the endoleak-as-
sociated vessel.

Co-administered with PTA

Correction of malperfusion syndrome is a key point
in the treatment of AD. Although the gold standard for
the treatment of AD type Ais cardiosurgical, there is ev-
idence that in the presence of malperfusion, its endo-
vascular correction before the surgical correction of AD
gives a better result in view of mortality [33]. In patients
treated entirely endovascularly, single-stage correction
of malperfusion and AD is recommended.

Patients with complicated aortic dissection type B
and persistent symptoms of malperfusion, it is advis-
able to conduct one-stage revascularization of isch-
emic vascular territories.

Aortic dissection is a condition notorious for its
high mortality, about 1% per hour in the first 48 hours
in the acute phase. This means that approximately
half of the patients will be death in the first 2 days
after its onset. Given that in our group with Type A
we have only 3 patients who have not undergone ini-
tial cardiosurgical treatment, we cannot comment on
them as mortality in the acute phase of disease. In
the group as a whole, there is not a single case of
intra-procedural mortality. Survey data show that in
those with successful AD surgery, survival was 96%
of the first year and 91% of the third [33]. In our cohort
there were a total of 2 deaths within 30 days after the
procedure (2.8%).

CONCLUSIONS

1. Endovascular treatment of aortic dissection
type A and type B by Stanford is a safe and effective
treatment method, with a low incidence of early and
late complications.

2. Modern treatment of dissection of the aorta type
A and B includes both only endovascular treatment
and combined primary or secondary hybrid treatment —
combined surgical and endovascular therapy.



EnpoBackynapHo nevenune npu tvin A n tun ,b* ancekaumsa Ha aoprtarta 73

3. M3uano eHaoBacKynapHOTO fie4YeHme Ha aopTHa
ancekaums TMn A e antepHaTmMBa Ha XMPYPrm4yHOTO UIn
XMOPMAHOTO NpU NaLMEHTM C MHOTO BUCOK Nepuonepa-
TUBEH PUCK.

4. OucekaumsaTa Ha aopTtata NPUYMHSIBA HE Camo
TEXKO NaTONOrM4YHO MOpaxeHue Ha aopTaTta, BoAeLlo
[0 aHeBpM3Ma M pynTypa, HO M BUCOKA YecToTa Ha
Mannepdy3noHeH CUHAPOM, CreAcTBME OT CTeHo3w/
TpoMOO3M Ha CynpaaopTHUTE, BUCLepanHuTe, peHan-
HUTE 1 nepudepHnTe apTepun.

5. YcTaHoBU Ce BUCOK NPOLIEHT Ha OCTaTbyHU CbA0-
BW CTEHO3M Ha TPYHKYC Bpaxmouedanuvkyc (21,4%), nsea
obwa cbHHa aptepus (21,4%), a. cybknasus (35,7%),
BucuepanHu aptepun (57,1%) v peHanHm aptepum (64%)
npu NauMeHTn, onepypaHn oT gucekaums Tun A, KOeTto
Harara BTOpU4Ha eH0BacKyrapHa peBacKynapusaumsi.

6. YcrnewHoTo eHOoBacKynapHOTO JievyeHne npwu
AL Tvn A v TN b BOoAM A0 3HAYMTENHO yBEenuyaBaHe B
pasMepa Ha UCTUHCKUSI U pedyKums Ha danwwmseuns ny-
MEH, KOETO HamMarnsiBa pucka oT aHeBpu3ama 1 pynTtypa
n nogobpsiBa nepdyansTa.

7. Hannuneto Ha eHOoOnWiAK 1 nepcucTmpalya Ko-
MyHMKaUns Mexay danwmnBmsa N UCTUHCKNS NyMEH ca
Har-4ecTUTe NPUYNHU 3a PENHTEPBEHLMNS.

OrpaHuM4YeHus Ha HacToALWMSA Hay4YeH TPyA ca:

— NPOYYBaHETO HE € PaHAOMMU3UPAHO;

— HsIMa KOHTPOIHa rpyna, ¢ KosiTo Aa 6vaaTt cpas-
HEHW pe3ynTaTuTe;

— AaHHWTE ca cbOMpaHn NPOCMNEKTMBHO, a aHanmaa
€ nNpoBefeH PeETPOCNEKTUBHO;

— HEe MOXe [a Ce OTXBbpnu ponsiTa Ha KpmBaTa Ha
oby4eHune B NofobpsiBaHETO Ha pesynTaTuTe.

He e deknapupaH KOH¢hnukm Ha uHmepecu

3. All endovascular treatment of aortic dissection
type A is an alternative to surgical or hybrid in patients
with very high perioperative risk.

4. Dissection of the aorta causes not only severe
pathological defect of the aorta, leading to aneurysm
and rupture, but also a high incidence of malperfusion
syndrome, a consequence of stenosis/thrombosis of
supraaortic, visceral, renal and peripheral arteries.

5. A high percentage of residual vascular steno-
sis of truncus brachiocephalicus (21.4%), left gen-
eral carotid artery (21.4%), aa. subclavia (35,7 %),
visceral arteries (57.1%), and renal arteries (64%)
was found in patients operated on type A dissection,
which necessitates secondary endovascular revas-
cularization.

6. Successful endovascular treatment in AD type A
and type B leads to a significant increase in the size of
her true reduction of the false lumen, which reduces the
risk of aneurysm and rupture and improves perfusion.

7. The presence of endoleak and persistent com-
munication between the false and the real lumen are
the most common causes of reintervention.

Limitations of this scientific work are:

— the study was not a randomized;

— there is no control group with which to compare
the results;

—the data were collected prospectively and the
analysis was conducted retrospectively;

— cannot be ruled out the role of the learning curve
in improving the performance of.
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