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Pesiome. OcTpuTe a0pTHM CMHAPOMM Ca rpyna KMBOTO3acTpaLLABaLLM CbCTOSHMS, XapaKTepuaupaLLy ce ¢ HapyLUeHne B LenocTTa
Ha aopTHaTa CTeHa W BICOK PUCK OT pynTypa 1 neTaneH naxod. Kbm Tsix ce 0THacAT aopTHaTa Ancekauus, HTpamypanHusT
XeMaToM M NeHeTpupalyata aTepockepoTMYHa S3Ba, KOUTO CMIOAENST CXO4HM NaTou3noNorMyHu MexaHnamin. Tpaema-
TYHaTa aopTHa yBpeda e OTAeNHa KIMHMYHA eanHuLa, Bb3HUKBALLA BCMIEACTBME HA BUCOKOEHEPrUHa 3akpuTa rpbaHa
TpaBMa 1 € CBbP3aHa CbC 3HauMTeNHa paHHa CMbPTHOCT. 3akpuTaTta TpaBMaTyHa yBpeaa Ha rpbaHata aopTa Hail-4ecTo e
pesynTar OT BHe3anH1 Curvi Ha AeLienepawms npy MbTHOTPAHCNOPTHW NPOW3LLECTBUS UMK NadaHe OT BUCOYMHA. Halt-4ecTo
3aCerHaTusiT CETMEHT € aOpTHUST UCTMYC Mopaay aHaTOMUYHWTE 1 B1OMEXaHYHW OCOBEHOCTI Ha NMpexoda Mexay noa-
BUXKHATa a0pTHa [bra M chiykcupaHaTa H3XoAsilia TopakanHa aopTa. 3HauMTeNHa YacT OT NaUMeHTUTe 3ar1BaT Ha MACTOTO
Ha MHUMAEHTa, a Npy NPEXVUBEenuTe MbPBUTE YacoBE PUCKBLT OT MOCrNeaBalla pynTypa ocTaBa BUCOK. KOMMIOTbPHOTOMO-
rpadhckata aHruorpacus € MeToz Ha u3bop 3a AnarHocTuka 1 TepaneBTUYHO NiaH1paHe Npy TpaBMaTUYHa aopTHa yBpesa,
kaTo No3BONsiBa NpeLy3Ha OLeHKa Ha Nokanuaauusita 1 cTeneHTa Ha aopTHOTO 3acaraHe. Knacudukauusita Ha Society for
Vascular Surgery (SVS) ocurypsiea ctaHaapT3vpaH NoaxoA nNpu onpesensHe Ha MHAUKaLMATE 1 BPEMETO 3a MHTEPBEHLS.
Mpe3 nocnegHUTE TOAMHW EHAOBACKYNAPHOTO NEYEHWE C UMNMaHTUpaHe Ha rpbaeH cTeHT-rpadt (TEVAR) ce yTBbpay
KaTo MpeanoynTaH TepaneBTMYEH METOA NPW NALUMEHTU C NOAXOAALA aHaTOMKS. [JaHHWTE OT KIMHWYHW PETUCTPU U Me-
TaaHanM3n nokaseat Mo-HUCKa paHHa CMBPTHOCT U MO-Manka YecToTa Ha TEXKM YCIOKHEHNS B CPABHEHWE C OTBOPEHOTO
XMPYPIMYHO NeYeHmne, 0cobeHo npm nauueHTy ¢ nonutpaema. Len: LienTta Ha HacTOALLOTO u3cregsaHe e NpeacTaBsHeTo
Ha COOCTBEHWS HW OMWT MpU EHAOBACKYNAPHOTO JleYeHNe HA TPaBMaTUYHA aOpTHa YBPeAa Npu NaUMEHTW, NeKyBaHu B
nepvoga 2014-2021r., » Aa ce aHanM3npaT paHHUTE KIMHUYHK pe3ynTaTy 1 6e3onacHocTTa Ha MeToaa. Matepuman n meto-
Au: Hactosiwara ctats AemMOoHCTpupa 7 nauueHTy ¢ TpaBMaTuyHa aopTHa yBpeaa, NekyeaHu upe3 TEVAR. B nekysaHata
rpyna ca BKIio4YeH 6 Mbxe 1 1 keHa, Ha BbapacT mexay 30 1 71 roguHu. [lnarHosata e nocTaBeHa Ypes KOMMITbPHA TOMO-
rpachcka aHrorpacusi. AopTHUTE yBpeau ca knacuduumpaqi cbrnacHo knacudukaunsta Ha Society for Vascular Surgery
(SVS). AHanusupaHm ca HaMKaLUMTE 33 UHTEPBEHLIMS 1 TEXHUYeckusT ycnex. PesynTtatu: TEVAR e oCbLLecTBEH yCrewHo
NpY BCUYKW NALMEHTH, C MbREH TEXHUYECkW ycnex 1 6e3 nHTpaonepaTBHa CMbPTHOCT. He ca HabniogaBaHu cnyyan Ha
napanservsi, UICXemusi Ha rpbOHaYHUS MO3BK UMW TEXKM CbAOBW YCMOXHEHUs. B paHHMS cnefonepaTuBeH nepuog He ca
perucTpupaHy pynTypu Ha aoptata. HeobxoanMocT 0T NOBTOpHA MHTEPBEHLMA M U3BBPLUBaHE Ha 6anoHHa nocTaunaTaums
nopagw eQHONMIAK TUN | ce Hanara Npu eavH naumeHT. NpoleaypaTta No3sonsBa CTabunnanpaHe Ha NaLumeHTuTe 1 neyeHne
Ha CbTbTCTBALLMTE TPaBMaTUYHN YBPEOM.

Kniouosm pymm: TpaBMaTU4YHa aopTHa yBpena, OCTPY aOpTHI CUHAPOMM, EHLOBACKYNAPHO NeYeHNe/MMNNaHTUpaHe Ha rPbOeH CTEHT-
rpacT, KOMMIOTbPHOTOMOrpadcka aHrvorpadms, rpbaHa aopTa
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Abstract. Acute aortic syndromes represent a group of life-threatening conditions characterized by disruption of the integrity of
the aortic wall and a high risk of rupture and fatal outcome. These include aortic dissection, intramural hematoma, and
penetrating atherosclerotic ulcer, which share similar pathophysiological mechanisms. Traumatic aortic injury represents
a distinct clinical entity resulting from high-energy blunt chest trauma and is associated with significant early mortality.
Blunt traumatic injury of the thoracic aorta most commonly occurs as a result of sudden deceleration forces during road
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traffic accidents or falls from height. The most frequently affected segment is the aortic isthmus, due to the anatomical
and biomechanical characteristics of the transition between the mobile aortic arch and the fixed descending thoracic
aorta. A substantial proportion of patients die at the scene of the incident, and among those who survive the first hours,
the risk of subsequent rupture remains high. Computed tomography angiography is the method of choice for diagnosis
and therapeutic planning in traumatic aortic injury, allowing precise assessment of the location and severity of aortic
involvement. The Society for Vascular Surgery (SVS) classification provides a standardized approach for determining
indications and timing of intervention. In recent years, endovascular treatment with implantation of a thoracic stent-
graft (TEVAR) has been established as the preferred therapeutic method in patients with suitable anatomy. Data from
clinical registries and meta-analyses demonstrate lower early mortality and a reduced incidence of severe complications
compared with open surgical treatment, particularly in polytrauma patients. Objective: The aim of the study is to present
the own authors’ experience with endovascular treatment of traumatic aortic injury in patients treated during the period
2014-2021 and to analyze the early clinical outcomes and safety of the method. Materials and Methods: The present
article demonstrates 7 patients with traumatic aortic injury treated by TEVAR. The treated group included 6 men and 1
woman, aged between 30 and 71 years. The diagnosis was established by computed tomography angiography. Aortic
injuries were classified according to the Society for Vascular Surgery (SVS) classification. Indications for intervention and
technical success were analyzed. Results: TEVAR was successfully performed in all patients, with complete technical
success and no intraoperative mortality. No cases of paraplegia, spinal cord ischemia, or severe vascular complications
were observed. In the early postoperative period, no aortic ruptures were registered. The need for reintervention and
balloon post-dilatation due to type | endoleak occurred in one patient. The procedure allowed stabilization of the patients
and treatment of associated traumatic injuries.

traumatic aortic injury, acute aortic syndromes, endovascular treatment/implantation of a thoracic stent-graft, computed
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BbBEAQEHME

OcCTpu aOPTHU CUHOPOMMU

Octpute aoptHu cuHgpomu (AAS) ca xumBOTO3a-
CcTpalwaBaly CbCTOSHMSA, MPU KOUTO MMa HapyLUeHune
B LleNIOCTTa Ha aopTHaTa cTeHa. Han-yectute AAS ca
aopTHa gucekauus, uHTpamypaneH xematom (IMH) n
neHeTpupalia atepocknepotuyHa si3ea (PAU), Bcekm
OT KOUTO MOXE [a A0oBefaT 4O pa3KbCBaHe Ha aopTaTa
n oo netaneH uaxop, (cwur. 1).

Mpu aopTHa AnMcekaumns paskbCcBaHe Ha MHTUMaTa
Ha aopTaTta nos3BorsiBa Ha KpbBTa Aa NPOHWKHE B Me-
AvsiTa Ha aopTaTa, u3byTBanku ANCEKLMOHHOTO flambo
B cpefaTta Ha aopTaTta, pa3gensnkm UCTUHCKUS OT HO-
BOCopMUpaHns anwmne niyMmeH. MNpu nHTpamypaneH
XeMaToM KpbBTa U3Tnya B aopTHaTa Meausi Npu HUCKO
HansaraHe, obpasyBanky TpOMO, KOWTO M30yTBa BbHLU-
HaTa CTeHa Ha aopTaTa HaBbH, OCTABANKMA CPaBHUTEN-
HO HOpMaIHO mM3rnexagaly, aopTeH nymeH. lNMeHeTpupa-
LaTa aTepocKnepoTMyHa si3Ba MO3BOSIsIBa KpbBTa Aa
HaBnese B MeausTa Ha aopTarta, HO aTepOCKIepoTUY-
HUTE NPOMEHM Ha aopTaTta OOMKHOBEHO OrpaHuvaBaT
cbbMpaHeTo Ha KpbB, KOETO YECTO BOAM A0 foKanmau-
paHa gucekaums nnv ncesBgoaHeBpu3Ma.

TpaBmMaTu4Ha aopTHa yBpeaa —
XapaKTepPUCTUKA U TepaneBTUYHO NoBeaeHue

3akpuTaTta rpbaHa TpaBMa C TpaBMaTUyHa aopTHa
yBpeaa (TAY) (blunt traumatic aortic injury, BTAI), ma-

INTRODUCTION

Acute Aortic Syndromes

Acute aortic syndromes (AAS) are life-threatening
conditions characterized by disruption of the integrity
of the aortic wall. The most common AAS include aortic
dissection, intramural hematoma (IMH), and penetrat-
ing atherosclerotic ulcer (PAU), all of which may lead to
aortic rupture and fatal outcome.

In aortic dissection, a tear in the aortic intima allows
blood to enter the media, displacing the dissection flap
toward the center of the aorta and separating the true
lumen from the newly formed false lumen. In intramural
hematoma, blood leaks into the aortic media under low
pressure, forming a thrombus that displaces the out-
er aortic wall outward, while the aortic lumen remains
relatively normal in appearance. A penetrating athero-
sclerotic ulcer allows blood to enter the aortic media;
however, the atherosclerotic changes of the aortic wall
usually limit blood accumulation, often resulting in lo-
calized dissection or pseudoaneurysm formation.

Traumatic Aortic Injury — Characteristics
and Therapeutic Management

Blunt thoracic trauma with traumatic aortic injury
(BTAI), although rare, represents the second most
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Kap n psigka, e BTopaTa Hanl-4ecTta npuymMHa 3a CMbpT
npu nNauneHTn ¢ TpaBma. Ta e pesynTtar OT rornemu
cUnNn Ha feuenepauusi, Han-4eCTo NPU BUCOKOCKO-
POCTHU WHUMOEHTM U MNajaHusi, U 4YeCcTo ecBbp3aHa
CbC CbMbTCTBAWM HapaHsBaHus. B HauwnoHanHaTa
6a3a gaHHM 3a TpaBmu Ha ACS(American College of
Surgeons National Trauma Databank) gwnarHosarta
BTAI ce e yeenuumnna cbec 196,8% ot 2003 go 2013
I., KOETO BEPOSATHO CE ObJPKM Ha MO-4yBCTBUTENHUTE
06pasHu nscnegsaHus. (2) CMbpTHOCTTa Ha NauueH-
TnTe ¢ BTAI, kouTo ca nekyBaHW B CMELUHOTO OTAe-
nexnue, e ~19% [3, 4], 30% OT BCUYKM CMBPTOHOCHMU,
TpaBMaTU4YHU WMHUMAOEHTU ca MNPUYMHEHU OT 3aKPUTO
HapaHsiBaHe Ha rpbaHaTa aopta. o gaHHM oT ayTon-
cnm 0o 40% OT BCMYKM (haTarnHu MHUMAEHTM paskpusaT
HapaHsiBaHe Ha rpbAHaTa aopTa KaTo YCroXHeHWe Ha
3akpuTa rpbgHa Tpasma. bnmso 70-80% ot xepTBuTe,
ctpagawm ot BTAI, ymupat Ha mAcTo. B pamkuTte Ha
nbpBuTe 24 yaca gonbrHutTenHu 30% OT ouenenute
LLie 3arvHaT nopaam paskbCBaHe Ha aopTaTta uUnu apy-
M >KMBOTO3acTpallaBallM HapaHsBaHusA. YecToTtata
Ha TpaBMaTU4YHOTO HapaHsiBaHe Ha aopTaTta ce ole-
HaBa mexay 1,5 n 2% oT nauueHTuTe, CTpagawm ot
3aKkputa rpbaHa Tpasma [5]. dpyxecTBOTO NO CbaoBa
xupyprus (SVS-Society for Vascular Surgery) cb3gane
KnacudukaumoHHa cMcTema 3a 3akpuTu HapaHsiBaHUs
Ha rpbaHaTa aopTa, B 3aBUCMMOCT OT CTEMNeHTa Ha Ha-
paHsABaHe Ha cTeHaTa Ha aopTaTta [1]. HapaHsiBaHe oT
cTeneH | ce xapakTepuaumpa ¢ pa3kbCBaHe Ha MHTUMa-
Ta, HapaHaBaHe oT cteneH Il ce onpenensa or xema-
TOM Ha CTeHaTa Ha aopTaTa, a HapaHsiBaHe OT CTemneH
lll ce onpegensa oT nceBgoaHeBpM3Ma Ha CTeHaTa Ha
aoptarta. CteneH IV HapaHsiBaHe noka3Ba cBOOGOOHO
paskbCBaHe Ha rpbaHaTta aopTa (dwur. 2). Tasm kna-
cndmrkaumsa ce ocHoBaBa Ha HaxOAKM OT KOMMIOTbPHO
Tomorpadcko (CT) nnu sgpeHo-marHUTHO pe30HaHCHO
(MRI) nscnensane.

Han-yecto cpewaHoto msacto Ha BTAI e aopTHu-
AT UCTMYC, NMOpaan HEroBOTO MSICTO KaTo mnpexod OT
HedumKcupaHata aopTHa Abra KbM uKcMpaHaTa HU3-
XOAsila TopakanHa aopTa 1 OTHOCUTENHO No-MarnkaTa
SIKOCT Ha OMbH Ha Ta3u obnacTt. [Jpyrn cermeHTn, KouTo
morat ga Obaart 3acerHaTtu, BKYBaT NpoKcMManHara
Bb3xoasla aopTa (8-27%), aoptHaTa gbra (8-18%) u
AucranHarta HmMsxogswa TopakanHa aopta (11-21%).
BuabT Ha aopTHOTO yBpexaaHe e KpuTuyeH chaktop,
onpegensiy, BpeMeTo 3a UHTepBeHUus. MNauneHTn cbe
cBobofHa aopTHa pynTypa UInu ronsm nepuaopTeH xe-
mMaToM TpsibBa [a ce nekyBaT KaTo CMeLHU cry4vau.
Mpn BCMYKM OCTaHanNn CbLCTOSAHUA WHTEpPBEHUUNATA
Moxe fa 6bae otnoxeHa 0o 24 vaca, 3a fa ce gage
Bb3MOXHOCT 3a cTabunuaupaHe Ha naumeHTa 1 Bb3-
MOXHO Haun- [obpuTe ycnoBusi 3a aopTHa MHTEpPBEH-
umns. MNpeanoxeHo e MbpBOHAYaNIHO KOHCEPBATUBHO
NleYeHne CbC CEPUNHO M300passiBaHe Npu NauMeHTU

common cause of death among trauma patients. It
results from high deceleration forces, most frequent-
ly during high-speed accidents and falls from height,
and is often associated with concomitant injuries.
According to the American College of Surgeons Na-
tional Trauma Databank (ACS), the diagnosis of BTAI
increased by 196.8% from 2003 to 2013, most likely
due to the use of more sensitive imaging modalities
[2]. The mortality rate of patients with BTAI treated in
the emergency department is approximately ~19%
[3, 4]. Thirty percent of all fatal traumatic incidents
are caused by blunt injury to the thoracic aorta. Au-
topsy data reveal that up to 40% of all fatal incidents
demonstrate thoracic aortic injury as a complication
of blunt thoracic trauma. Nearly 70-80% of victims
suffering from BTAI die at the scene. Within the first
24 hours, an additional 30% of survivors will die due
to aortic rupture or other life-threatening injuries. The
incidence of traumatic aortic injury is estimated to be
between 1.5 and 2% among patients suffering blunt
thoracic trauma [5].

The Society for Vascular Surgery (SVS — Society
for Vascular Surgery) developed a classification sys-
tem for blunt thoracic aortic injuries based on the de-
gree of aortic wall damage [1]. Grade | injury is char-
acterized by an intimal tear, Grade Il injury is defined
by an intramural aortic wall hematoma, and Grade llI
injury is defined by an aortic wall pseudoaneurysm.
Grade IV injury represents free rupture of the thorac-
ic aorta. This classification is based on findings from
computed tomography (CT) or magnetic resonance
imaging (MRI).

The most common site of BTAI is the aortic isth-
mus, due to its location as a transition zone between
the mobile aortic arch and the fixed descending thorac-
ic aorta, as well as the relatively lower tensile strength
of this region. Other segments that may be affected in-
clude the proximal ascending aorta (8-27%), the aortic
arch (8-18%), and the distal descending thoracic aorta
(11-21%). The type of aortic injury is a critical factor de-
termining the timing of intervention. Patients with free
aortic rupture or a large periaortic hematoma should be
treated as emergencies. In all other conditions, inter-
vention may be delayed for up to 24 hours to allow pa-
tient stabilization and to provide optimal conditions for
aortic repair. Initial conservative management with seri-
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®ur. 1. OcTpu aoptHu cuHgpomuun // Fig. 1. Acute aortic

syndromes
CreneH | Crenen Il Crenex I Crenen IV
MHTUMaAHO pa3KkbCBaHe WUHTpamypaAeH XxemaTom AopTHa nceBpOaHEBpU3MA Ceo6oaHa pynTypa
Grade | Grade Il Gradel lll Grade IV
Intimal tear IMH Pseudoaneurysm Rupture

®ur. 2. CTeneHn Ha TpaBmaTuyHa aopTHa yBpesa [1, 6] // Fig. 2. Grades of traumatic aortic injury [1, 6]

C MVHUMAaInHW yBpexaaHus Ha aopTaTta (paskbCBaHe
Ha MHTUMaTa/cTeneH Tvn |), Tbil KaTo NOBEYETO NEe3nn
ocTaBaTt cTabunHu unm otT3sy4asart [7]. 3a Bcuykn oc-
TaHanm CTeneHn ce NpenopbyBa TepaneBTUYHa MHTEp-
BeHUust [1], ocobBeHo ako ca Hanu4HU BUCOKOPUCKOBU
XapakTepUCTUKN OT obpasHuTe nuacnensanus [12].

OT1 2007 r. go 2015 r. HMBaTa Ha OTKPUTO onepa-
TUBHO feyeHune ca Hamanenu ot 7,5 Ha 1,9%, goka-
TO npoueHTuTe ¢ TEVAR ca ce ysenuumnnum ot 12,1 Ha
25,7% [8]. He ca npoBexgaHn paHAOMMU3MpaHu npoyy-
BaHWsi 3@ OTBOPEHO CNPSIMO €HAO0BACKYapHO rfieyeHne
[9]. Mo-ckopo AaHHMTE OT perucTbpa Ha TpaBMUTE U
MeTaaHanu3uTe nokaseart, 4Ye Npv NaumMeHTV ¢ Noaxo-
psawa aHatomus TEVAR npegnara npeBb3xogHu H1Ba
Ha 30-gHeBHa CMBPTHOCT U MO-HUCKN HUBA Ha yBpeX-
AaHe Ha rpbbHavHusa ctenb (SCI) n octpo 6bO6pPeYHO

al imaging has been proposed for patients with minimal
aortic injuries (intimal tear/Grade 1), as most lesions re-
main stable or resolve [7]. Therapeutic intervention is
recommended for all other grades [1], particularly when
high-risk imaging features are present [12].

From 2007 to 2015, the rates of open surgical
repair decreased from 7.5% to 1.9%, while the pro-
portion of patients treated with TEVAR increased from
12.1% to 25.7%. (8) No randomized trials comparing
open versus endovascular treatment have been con-
ducted [9]. Instead, data from trauma registries and
meta-analyses demonstrate that, in patients with suit-
able anatomy, TEVAR provides superior 30-day mor-
tality outcomes and lower rates of spinal cord injury
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yBpexaaHe [4]. B meTaaHanu3 Ha 17 peTpocnekTus-
HU npoy4yBaHua TEVAR ce cBbp3Ba € NO-HUCKM HUBA
Ha CMBPTHOCT cneg npouenypa 1 30 gHKM (CbOTBETHO
OR - 0,31 n 0,44) n cneponepaTtvMBHa napanneruns
(OR - 0,32) [10]. Murad et al nokaseat nogo6HN Ha-
MareHus Ha CMBbpTHOCT (oTHocuTeneH puck — 0,61)
n SCI (otHocuteneH puck — 0,34) B 139 npoy4yBaHus,
obxpallawm 7768 naumenTtn [11]. Mpu naumeHTn C
BTAI, KouTo oTroBapaT Ha MHAWKALUWK 3a UHTEPBEHLNSA
M ca ¢ nogxogsawa aHatomus, TEVAR ce npenopbusa
BMECTO OTBOPEHO XWUPYpPruyHo nedenHue [12, 10, 11].
3akpuTata TpaBmMatuyHa yBpeda Ha abgomwuHanHarta
aopta (BAAI) e psigko TpaBMaTU4YHO CbOUTUE, CpeLla-
wo ce npu < 1% OT NauMeHTUTe CbC 3aKkpuTa TpaBma.
MaumeHtute ¢ BAAI yecTo nmat cbnbTCTBALLM Hapa-
HsIBaHMSA KaTo pakTypu Ha pebpaTa, KOPeMHO BUCLIe-
panHo HapaHsiBaHe U CbPAEYHWU YCIOXHEHMUS, KOUTO
LLIe NOBMNUSAAT Ha peLleHusiTa 3a nedexHue. NogobHo Ha
BTAI yBpexgaHuaTa Ha KOpemMHaTa aopTa ce Knacu-
dvumpat Bb3 OCHOBa Ha AedEKTN Ha KOHTYypa Ha aop-
Tata u ToBa KnacuduvumpaHe mMoxe ga ce M3nonsea
3a ocurypsiBaHe Ha pamka 3a fie4eHue 1 onpegernsiHe
Ha pucka OT ronsima 3abonsemMocT U CMbPT OT Hapa-
HaBaHuA. Tbi kato BAAI e psabk n cumntomuTe ca
LUMPOKKM, NaumeHTUTe TpsbBa ga ce nekysBaT MHOWBU-
ayanHo. KaTto usno naumMeHTn ¢ aopTHO yBpexXaaHe OT
cteneH 1 BepoATHO moraT ga 6baaT nekyBaHu C aH-
TUXUNepTeH3nBHa Tepanus, b6eTa-6nokaga, ako He e
NPOTMBOMOKa3aHo, C MOBTOPHO CKaHMpaHe Ha 24 o 48
yaca. YBpexgaHuata OT cTeneH 2 morart no nogobeH
Ha4YMH Oa ce OBragesaT KOHCepBaTMBHO, HO MoraT Aa
nporpecupaT 4o Tpombo3a Unm paskbCBaHe Ha CbAo-
BE Ha KpaeH opraH. HapaHsiBaHusi oT cTeneH 3 morat
4a “MaT nornsa oT eHOO0BAacKynapHO fevyeHne, ako ca
aHaTOMU4YHO MoAXOAsLN. YBpexaaHusiTa oT cTeneH 4
ca No-CKIOHHM Ja ce NPOosBAT C pedhpakTepHa XmMnoTo-
HUS1, KOETO M3uckea 6bp3 KOHTPOM Ha KpbBOU3NMBA B
CMELUHOTO OTAeNeHre Unun onepaunoHHaTa 3ana. danm
OTBOpEHa XMPYprust UNn eHOoBacKynapH1 CpeacTea ce
M3Mnon3BeaT 3a Bb3CTaHOBsABaHe Ha BAAI we 3aBucu ot
KIMHUYHMSA CTaTyC Ha naumeHTa, BONHUYHMUTE pecypcu
1 onnTa Ha NPaKTUKyBaLLMs fiekap.

KnuHnyHaTta ussisa e BapmabunHa n 4ecto Hexa-
pakTtepHa. CuMnToMuTE BapupaT OT HecneumuyHmn
OnnakBaHus 00 M3paseHa MeavacTuHanmHa u gopsan-
Ha 6onka. KnuHnyHaTta KapTuHa 4ecto ce Mackupa ot
CbNbTCTBALLNTE YBPEXOAHUS B KOHTEKCTa Ha Mnonu-
TpaBMa. [pegukTopu 3a TpaBMaTU4Ha aopTHa yBpeaa
ca paslwmnpeH MeanacTuHyM, XUNOoTOHUS, opakTypu Ha
abnrute koctu, 6enogpobHa KOHTY3us, pakTypu Ha
nonartkaTa, XeMoTopakc 1 opakTypu Ha Tasa [13].

[MauveHTUTE C TpaBMaTM4yHa aopTHa yBpeda ca
NPeaMMHO Mnagu unu B CpeaHa Bb3pacT MbXe, Kato
HaN-4eCTUAT MExXaHM3bM Ha yBpeda ca MbTHOTPAHC-
nopTHUTEe npounswectsuns [16]. AHaMHes3aTa 3a rpbaHa

(SCI) and acute kidney injury [4]. In a meta-analysis of
17 retrospective studies, TEVAR was associated with
lower post-procedural and 30-day mortality (OR, 0.31
and 0.44, respectively) and a reduced incidence of
postoperative paraplegia (OR, 0.32) [10]. Murad et al.
reported similar reductions in mortality (relative risk,
0.61) and SCI (relative risk, 0.34) across 139 stud-
ies involving 7768 patients [11]. In patients with BTAI
who meet criteria for intervention and have favourable
anatomy, TEVAR is recommended over open surgical
repair [12, 10, 11].

Blunt traumatic injury of the abdominal aorta (BAAI)
represents a rare traumatic event, occurring in <1% of
patients with blunt trauma. Patients with BAAI frequent-
ly present with associated injuries such as rib fractures,
abdominal visceral injuries, and cardiac complications,
which influence therapeutic decision-making. Similar
to BTAI, injuries of the abdominal aorta are classified
based on defects of the aortic contour, and this classi-
fication may be used to provide a treatment framework
and to estimate the risk of major morbidity and mortality
related to the injury. Given the rarity of BAAI and the
broad spectrum of clinical presentation, patients should
be managed on an individual basis. In general, patients
with Grade 1 aortic injury can likely be treated with anti-
hypertensive therapy and beta-blockade, if not contra-
indicated, with repeat imaging at 24 to 48 hours. Grade
2 injuries may similarly be managed conservatively but
may progress to thrombosis or rupture of end-organ
vessels. Grade 3 injuries may benefit from endovascu-
lar treatment if anatomically suitable. Grade 4 injuries
are more likely to present with refractory hypotension,
requiring rapid hemorrhage control in the emergency
department or operating room. The choice between
open surgical or endovascular repair for BAAI depends
on the patient’s clinical status, institutional resources,
and the treating physician’s experience.

Clinical presentation is variable and often non-
specific. Symptoms range from vague complaints to
pronounced mediastinal and dorsal pain. The clinical
picture is frequently masked by associated injuries in
the setting of polytrauma. Predictors of traumatic aor-
tic injury include a widened mediastinum, hypotension,
long bone fractures, pulmonary contusion, scapular
fractures, haemothorax, and pelvic fractures [13].

Patients with blunt traumatic aortic injury (BTAI)
are predominantly young or middle-aged men, with
road traffic accidents being the most common mecha-
nism of injury [16]. A history of thoracic trauma should
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TpaBMa TpsibBa BUHArn fa ce U3siCHsABa npu naumeHTw,
NoCTbMBALLM B CMELHO OTAerneHne cnep karactpoda
C MOTOPHO MPEBO3HO CPEACTBO UMW NagaHe OT BUCO-
YnHa. B 4acTHOCT, HanMume Ha oTneyaTbk OT BONaH
UNW NpeanaseH KomnaH no KoXHaTa NOBbPXHOCT crnea-
Ba Ja HacouuM KbM rpbAaHa TpaBma, CBbp3aHa C BHe-
3anHa geuenepauus. 198 cybknaBukynapeH xemaTomM
N HOBOOTKPUT CbpAEYEH LYM CbLLIO MoraT ga ovaar
acoumupaHu ¢ TpaBMaTuyHa aopTHa yBpeda, Ho He ca
TUMWYHW HaXOZKM.

Mpu dusmkanHus nperneq nauveHtTuTe moraT ga
npeacTaBAT M ABYCTpaHHO oTcrnabeHn demopanHm
nyncaumu, CbyeTaHa C MOBULIEHO apTepuanHo Ha-
ngraHe B ropHUTe KpavHuuuM. Hanuune Ha aputmus,
XUNOTOHUSA, Taxmvkapgous 1 npusHaum Ha nepudepHa
CbA0Ba HEAOCTATbYHOCT MOraT ja Haco4aT KbM TEXKO
XUMNOTEH3NBHO CHCTOSAHME.

Mpu nauneHTMTE C TpaBma YecTo ce Habniogasar
M OpyrM CbNbTCTBALUM yBpexXaaHus B 3aBUCUMOCT OT
MexaHn3ma Ha HapaHsiBaHe. Haln-4ecTo acouumnpaHu-
Te TpaBMM BKNIOYBAT KOHTY3MW Ha rnaeata, benute
OpoboBe 1 CbpLETO, UHTpaabaoMMHaNEH KPbBOU3MMUB,
KOCTHU cppakTypu (Har-4ecTo Ta3oBu 1 BepTedpanHu),
KakTo 1 pynTypa Ha gnadparmarta [18, 19]. Scalea u
cbTp. [17], aHanuaupankmn aaHHu ot National Trauma
Databank (okono 3774 naumeHTn 3a nepuog ot 11 ro-
OWHW), YCTaHOBSIBAT, Y€ HaM-4eCTO CbNbTCTBALLUTE
TpaBMaTUYHN YBPEXAaHUS 3acaraT AONMHUTE KpanHUum
(36%), rmaeata (32,5%) n kopema (28%). Hannuue-
TO Ha acoumvpaHu yBpexaaHus Moxe Aa gosede do
no-n3paseHa xemogmHaMmyHa HecTabumnHOCT M CboT-
BETHO [a MOBWLUN pUCKa OT feTaneH u3xon, HesaBu-
CUMO OT aopTHaTa yBpeaa [16]. Bade-Boon n cbTp. B
cBos1 0630p cbobuwaear, Ye naumeHTuTe ¢ BTAI yecTo
nmar Injury Severity Score B gnanasoHa 31-54 [16].

JlTaBopatopHuTe n3cnegBaHust He ca cneunduyHn
3a AvarHoctuumpaHe Ha TpaBMaTu4Ha aopTHa yBpeaa,
HO OTpassaBaT obLuaTa TexecT Ha TpaBmarta — Hanpu-
Mep HanuuMe Ha ocTpa KpbBo3aryba mnm octpo 6b6-
PeYHO yBpeXaaHe.

lMpn cTaHgapTHa aHTepomnoCcTepuopHa PEHTreHo-
rpacoms Ha rpbAeH KOw MoraT Aa Ce YCTAHOBAT WH-
OVPEKTHW MpU3Hauu Kato paswupeH MeguacTUHyM,
abHOpMeH KOHTYp Ha aopTHaTa Abra, AeBuauus Ha
Tpaxesita U KOCTHM opakTypu. Tesm Haxogku obadye
He ca cneundUyHKM 3a TpaBMaTM4yHa aopTHa yBpeaa u
HanaraTt npoBexgaHe Ha OOMbIHUTENHM 00pa3Hn 13-
cnepBaHus. Crapps v CbTp. aHanuaupart pesynrtatuTe
oT 708 naumeHTn ¢ NoTBbpAEHa TpaBMaTU4Ha aopTHa
yBpeda v yCTaHOBSIBAT, Ye Har-yecTaTa eQuHnYHa Ha-
XO[Ka Mnpu CTaHOapTHa peHTreHorpadmst Ha rpbaeH
KOLL € paslnpeHnsaT MeamacTMHyM, KOUTO ce Habmto-
Aasa npu 27,7% OT BCUYKN NOTBBPAEHN Criydam 1 npu
NPMONN3NTENHO MNONOBMHATA OT NaLUMEeHTUTE C BUCOKO-
CTeneHHn aopTHK yBpeam [19].

always be assessed in patients presenting to the
emergency department after a motor vehicle collision
or a fall from height. In particular, the presence of
steering wheel or seatbelt marks on the skin surface
should raise suspicion of thoracic trauma associated
with sudden deceleration. A left subclavian hemato-
ma and a newly detected cardiac murmur may also
be associated with traumatic aortic injury but are not
typical findings.

On physical examination, patients may also pres-
ent with bilaterally diminished femoral pulses com-
bined with elevated arterial blood pressure in the
upper extremities. The presence of arrhythmia, hypo-
tension, tachycardia, and signs of peripheral vascular
insufficiency may indicate severe hemodynamic com-
promise.

Trauma patients frequently exhibit additional asso-
ciated injuries depending on the mechanism of trauma.
The most commonly associated injuries include con-
tusions of the head, lungs, and heart, intra-abdominal
hemorrhage, skeletal fractures (most commonly pelvic
and vertebral), as well as diaphragmatic rupture. [18,
19]. Scalea et al. [17], analyzing data from the National
Trauma Databank (approximately 3774 patients over
an 11-year period), found that the most frequently as-
sociated traumatic injuries involved the lower extremi-
ties (36%), the head (32.5%), and the abdomen (28%).
The presence of associated injuries may lead to more
pronounced hemodynamic instability and consequently
increase the risk of mortality, regardless of the pres-
ence of aortic injury [16]. Bade-Boon et al. reported in
their review that patients with BTAI often have an Injury
Severity Score in the range of 31-54 [16].

Laboratory investigations are not specific for the di-
agnosis of traumatic aortic injury but reflect the overall
severity of trauma, such as the presence of acute blood
loss or acute kidney injury.

On standard anteroposterior chest radiography, in-
direct signs such as a widened mediastinum, abnormal
contour of the aortic arch, tracheal deviation, and skele-
tal fractures may be identified. However, these findings
are not specific for traumatic aortic injury and necessi-
tate further imaging studies. Crapps et al. analyzed the
results of 708 patients with confirmed traumatic aortic
injury and found that the most common single finding
on standard chest radiography was a widened medias-
tinum, observed in 27.7% of all confirmed cases and
in approximately half of patients with high-grade aortic
injuries [19].
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KT HaxogkuTe npu 3akpuTu TpaBMaTU4HU yBpeau
Ha aopTtaTa Morat ga 6baart pasgeneHu Ha AVPEeKTHU
N UHAWPEKTHM npusHauy [14]. OupekTHUTe Haxonku 3a
AOpPTHO yBpEeXAdaHe BKIYBAT WHTpaMyparneH Xxema-
TOM, MHTMManHo nambo u ncesgoaHespuama. Ham-
PEKTHUTE MpU3HALUWM BKIOYBAT MEPUAOPTEH XEMATOM,
NPOMEHN B Kanmbbpa Ha aopTata M HEMpaBUITEeH KOH-
Typ Ha aopTHata cTeHa [14]. XpoHMYHKU nceBaOaHeEBPU-
3MM MoOraT fa ce pa3BusT Ha MecTaTa Ha HeguarHocTu-
LUMpaHn n/unu HenekyBaHu aopTHU YBPEOU, KaTo YecTo
Ce xapakTepuaupar c nspaseHa nepudepHa kanundu-
Kauusi n Hanu4dme Ha Tpomb B nymeHa [14, 15].

TpaHcTopakanHaTa exokapamorpadus nma orpaHu-
YeHa pond B AMarHocTMKata Ha aopTHuUTe yBpeau. [1o
nogobeH HaunH TpaHcesodareanHaTa exokapguorpa-
dua pasnonara ¢ orpaHUYEHO 3pUTENHO NOMe U MOXe
Aa He BM3yanuanpa BCUYKM CErMEHTM Ha aopTara, 0Co-
6GeHOo aopTHaTa Abra 1 HM3XodslaTa TopakanHa aopTa,
CbC CbLyaTa gmarHoctuyHa To4HocT. OcBeH ToBa KaTo
MoNyMHBa3nBEH METOA TS HE MOXe Aa Obae npunoxeHa
npyv NauyMeHTn ¢ TpaBMK Ha NULETO 1 wusita. Bbnpekn
TOBa TpaHce3odhareanHaTa exokapauorpadus Moxe aa
€ 0cobeHo noresHa npy oLeHKa Ha yBpeay Ha aopTHUS
KOpEH 1 pynTypa Ha KnanHu nnaTHa.

[Mpy NaumMeHTn CbC CbMHEHME 3a aopTHa yBpeaa
KOMMNIOTbpHaTa ToMorpadus e npeanoynTaHuaT mbp-
BOHayaneH guarHocTuyeH meton. Psgkata yectoTta
Ha TpaBMaTU4YHUTE AOPTHU YBPEAU, B CbYETaAHNE C BU-
cokaTa UM CMBbPTHOCT, Hanara peHTreHono3unTe ga ca
nobpe 3ano3HaTy ¢ TUNUYHUTE 06pa3HM HaXOOKW.

AopTHu yBpeau cteneH I, lll u IV

XeMoAMHAMUYHO HeCcTabWUINIHM  nauueHTwu.
CbrnacHo npuHuunute Ha Advanced Trauma Life
Support (ATLS), xemoguMHaMW4yHO HecTabumHU-
Te mauueHTu c¢ TpaBMma (Hanp. Npu aopTHU yBpeau
cteneH IV) Tpabea ga 6baaT NOANOXEHW Ha cneL-
Ha XMpypruyHa ekcnmopauusi ¢ uen yctaHoBsiBaHe
M KOHTPON Ha M3TOYHMKA Ha XMBOTO3acTpallaBall
KpbBOM3NMB. [Npu HanMuyme Ha TpaBMaTU4Ha yBpeaa
Ha rpbAHaTa aopTa M3Non3BaHeTo Ha pecycunTaTme-
Ha eHpoBackynapHa 6amnoHHa Okny3us Ha aopTtaTta
(resuscitative endovascular balloon occlusion of the
aorta — REBOA) e npoT1MBOMnokasaHo.

XemMoguHamMmu4yHo ctabunHu naumeHTu. Cornac-
HO MPENOPBKUTE Ha BOAELLUTE TPAaBMATONOIMYHN aco-
unauun [21] xeMoAMHaMUYHO CTabUITHM NauueHTn C
aopTHa yBpepa cteneH Il unu Il n 6e3 gaHHM 3a 3a-
nnawBsalla pynTypa Ha rpbgHaTa aopTa, 3Ha4ymMMm aop-
TeH TPOMO, MacuBEH MHEBMOTOPAKC MUITN CTECHEHWE Ha
aopTHUA NyMeH, MoraT Aa 6baaT nekyBaHu C OTNoXe-
Ha aopTHa PEKOHCTPYKLMSA Cned arpecuBeH KOHTPON
Ha cbpAeyHaTa YecToTa M apTepuarnHoTo HansiraHe
[40, 41], ocobGeHO Npu HanU4uMe Ha TEXKU CbMbTCTBA-
WM yBpexaaHus. B Tean cnyvyaun HezabaBHaTa aopTHa

CT findings in blunt traumatic aortic injuries can be
divided into direct and indirect signs [14]. Direct find-
ings of aortic injury include intramural hematoma, inti-
mal flap, and pseudoaneurysm. Indirect signs include
periaortic hematoma, changes in aortic caliber, and an
irregular contour of the aortic wall [14]. Chronic pseudo-
aneurysms may develop at sites of undiagnosed and/
or untreated aortic injuries and are often characterized
by marked peripheral calcification and the presence of
intraluminal thrombus [14, 15].

Transthoracic echocardiography has a limited role
in the diagnosis of aortic injuries. Similarly, transesoph-
ageal echocardiography has a restricted field of view
and may not visualize all segments of the aorta, partic-
ularly the aortic arch and the descending thoracic aor-
ta, with the same diagnostic accuracy. In addition, as a
semi-invasive modality, it cannot be applied in patients
with facial and neck trauma. Nevertheless, transesoph-
ageal echocardiography may be particularly useful in
the assessment of aortic root injuries and valvular leaf-
let rupture.

In patients with suspected aortic injury, comput-
ed tomography is the preferred initial diagnostic mo-
dality. The low incidence of traumatic aortic injuries,
combined with their high mortality, necessitates that
radiologists be well acquainted with the characteristic
imaging findings.

Aortic injuries Grade I, lll, and IV

Hemodynamically unstable patients. Accord-
ing to the principles of Advanced Trauma Life Support
(ATLS), hemodynamically unstable trauma patients
(e.g., those with Grade IV aortic injuries) should under-
go emergent surgical exploration to identify and control
the source of life-threatening hemorrhage. In the pres-
ence of traumatic injury to the thoracic aorta, the use
of resuscitative endovascular balloon occlusion of the
aorta (REBOA) is contraindicated.

Hemodynamically stable patients. According
to the recommendations of leading trauma associ-
ations [21], hemodynamically stable patients with
Grade Il or lll aortic injury and no evidence of im-
pending thoracic aortic rupture, significant aortic
thrombus, massive pneumothorax, or significant lu-
minal encroachment may be managed with delayed
aortic repair following aggressive control of heart
rate and arterial blood pressure [40, 41], particular-
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WHTEPBEHLINS YeCTO € TPYAHO OCbLLECTBUMa U MOXe
Oa 6bae cebp3aHa € No-nown pesyntaTu, BKIYUTEN-
HO MO-BMCOK PUCK OT crnegonepaTtMBHa CMBbPTHOCT U
napannerus [21].

MMauneHTn ¢ BUCOK pUCK 1 BnaronpusaTHa aHaTo-
MUsi MOraT Ja umart no-rofisiMa nornsa OT eHO0BacKy-
NapHO B CPaBHEHWE C OTKPUTO XUPYPIUYHO JeveHune
[21, 22]. N B Te3un cniydam oTnoxeHata MHTepBeHUNA
cnegesa ga 6bae npegnodmMTaHa, Korato TOBa € Bb3-
MOXHO. Romijn 1 cbTp. B propensity-score aHanus Ha
548 cbnocTaBeHM naumeHTUn, NoasioxXeHu Ha thoracic
endovascular aortic repair (TEVAR) no nosog Tpas-
MaTM4yHa aopTHa yBpeda, yCTaHOBsBaT, Ye He3abaBs-
HaTa uHTepBeHUMA (< 24 yaca) e cBbp3aHa C AByKpaT-
HO MO-BMCOKA CMBbPTHOCT B CPaBHEHWNE C OTIIOXEHOTO
neyeHve (> 24 vaca), gopu creq Kopekuusa crnpsmo
cTeneHTa Ha yBpepaara [41].

AOpTHa PeKOHCTPYKLMS

Mpe3 nocnegHute 30 rogvHM nNpeanoYuTaHuaT
nogxon npu fievYeHneTo Ha 3abonsaBaHuATa Ha rPbAa-
HaTa aopTa ce U3MEeCTBa OT OTKpuUTaTa XMpPYprus KbMm
no-crnabo MHBa3NBHOTO EHAOBACKYAPHO NleYEHNE CbC
cteHT-rpadToBe [20]. Tasn KoHuenums ce npunara u
npu TpaBMaTMyHaTa aopTHa yBpeaa, KbAeTo Npu Bb3-
MOXHOCT Ce npeanoynta eHAOBaCKyNapHUAT Moaxon
[17]. Bbnpeku TOoBa oOTKpUTaTa XUPYPrMyHa PEKOH-
CTPYKLMS 3ana3Ba CBOETO MSCTO NP NauuMeHTn C He-
GnaronpusaTHa aHaToMUS 3a eHAO0BACKYNapHO feveHne
U Mpu HEOBXOAMMOCT OT OTKpUTa rpbAHa XMpyprus
Mo NOBOZA APYrv CbMbTCTBALLM YBPEXAAHUS.

EHnpoBackynapHo neyeHue

EnpoBackynapHaTa npouegypa npu TpaBMaTuyHa
aopTHa yBpeda e cxofHa € Tasu npu gpyru 3abons-
BaHMS Ha rpbAHaTa aopTa, KaTo AOKnafBaHuTe HMBa
Ha TexHu4yeckun ycnex Bapupat mexay 80 n 100% [23].
MopobHO Ha eHOoBaCKyNapHOTO fIeYEHNEe Ha aopTHU
ancekaumm n TopakanHu aHeBpu3MM MMMfaHTupa-
HETO Ha CTeHT-rpadpTa mMoxe Aa Obde nogmnomorHa-
TO Ype3 U3NOon3BaHe Ha UHTpaBacKynapeH ynTpasByk
n/vnn TpaHcesodareanHa exokapguorpadgpus [24].
Mo-cneunanHo, TpaHce3odareanHaTta exokapaunorpa-
dusa Moxe Oa e nonesHa npy HaBuUrauusi Ha Bogada
npes guceknpaHaTa aopTa, OLeHKa 3a eHOONUNK U OT-
KpMBaHe Ha KaHlMaunoHHM yBpeau, kaTo nonsara v B
Te3n cutyauumn e nobpe noakpeneHa ot nuTepaTypHU
AaHHu [25].

MogobHo Ha neveHneTo Ha aHeBpm3MarHa bonecr,
OPEHaXbT Ha LepebpocnnHanHaTta Te4HOCT MoXe Aa
ce 13nornaea 3a npodunakTMka Ha ucxemus Ha rpbo-
Ha4YHMS MO3bK MPWU ObIrO MOKPUTUE CbC CTEHT-rpadT
(> 20 cm), npu npegxogHa abgoMuHanHa aopTHa Xu-
pyprusi nu Npu Bb3MOXHO 3acsiraHe Ha apTepusiTa Ha
Adamkiewicz.

ly in the presence of severe associated injuries. In
these cases, immediate aortic intervention is often
difficult to perform and may be associated with worse
outcomes, including a higher risk of postoperative
mortality and paraplegia [21].

High-risk patients with favourable anatomy may de-
rive greater benefit from endovascular treatment com-
pared with open surgical repair [21, 22]. In such cases,
delayed intervention should be preferred whenever
feasible. Romijn et al., in a propensity-score analysis
of 548 matched patients undergoing thoracic endovas-
cular aortic repair (TEVAR) for traumatic aortic injury,
found that early intervention (< 24 hours) was associ-
ated with a twofold increase in mortality compared with
delayed treatment (> 24 hours), even after adjustment
for injury severity [41].

Aortic reconstruction

Over the past 30 years, the preferred approach
to the treatment of thoracic aortic disease has shifted
from open surgery toward less invasive endovascular
treatment with stent-grafts [20]. This concept is also
applied in traumatic aortic injury, where an endovascu-
lar approach is preferred whenever feasible [17]. Nev-
ertheless, open surgical reconstruction retains an im-
portant role in patients with unfavourable anatomy for
endovascular treatment or when open thoracic surgery
is required for other associated injuries.

Endovascular treatment

The endovascular procedure for traumatic aortic
injury is similar to that used for other thoracic aortic dis-
eases, with reported technical success rates ranging
from 80% to 100% [23]. As with endovascular treat-
ment of aortic dissections and thoracic aneurysms,
stent-graft deployment may be facilitated by the use of
intravascular ultrasound and/or transesophageal echo-
cardiography [24].

In particular, transesophageal echocardiography
may be useful for guidewire navigation through the dis-
sected aorta, assessment for endoleak, and detection
of cannulation-related injuries, with its benefit in these
settings well supported by the literature [25].

Similar to the management of aneurysmal dis-
ease, cerebrospinal fluid drainage may be used for
the prevention of spinal cord ischemia in cases of long
stent-graft coverage (> 20 cm), prior abdominal aor-
tic surgery, or potential involvement of the artery of
Adamkiewicz.
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EHOoBackynapHOTO neyeHue Ha TpaBMaTu4vHa
aopTHa yBpega obaye msmcksa cneumduyHn cbobpa-
XEeHusl, CBbp3aHN OCHOBHO C u3bopa Ha pasmep Ha
CTeHT-rpadTa n MHTpaonepaTMBHaTa aHTMKoarynauus.
pbaHUTE CTeHT-rpadToBE MbpPBOHAYaANHO ca MpOekK-
TMPaHU 3a JeYeHne Ha aHeBpu3Mu K npu okomno 20-
30% OT nauneHTUTE HE ca ONTMMAariHO MPUrodeHn 3a
TSICHaTa M CTPbMHO M3BWTa aopTHa AObra, XapaKkTepHa
3a No-Mnaguv NauneHTn ¢ TpaBmaTtmMyHa aopTHa yBpeaa
[26]. OcBeH ToBa pa3MepbT Ha aopTata Moxe Aa 6bae
NOALEHEH MPU HUCKO CUCTOMHO HansiraHe, ocobeHo
npy¥ XeMOAMHAMUYHO HECTabMWITHU NauMeHTU, KOEeTo
MOXe fa foBefe A0 HENOAXOASLO opa3MmepsiBaHe Ha
cTeHT-rpadpTa M nocnefpaila mannosnums, UHEOn-
OVIHT UM KOMMNPECKs Ha YCTPONCTBOTO [27-29]. Hakon
aBTOpM MpenopbyBaT NpeanasnyMe Noagxon npu oyeBbp-
cansuHra, kato yeenuyeHue ¢ okono 10% ce cuuta 3a
noaxoadawo [30]. Neschis 1 cbTp. cbobLaBaT cpeaeH
anameTbp Ha aopTtarta okorio 23 mm (19-30 mm) npwu
43 nauneHTn CbC cpedHa Bb3pacT 44 roguHu, nekysa-
HW 3a TpaBMaTM4Ha aopTHa yBpeaa [31].

3a ocurypsiBaHe Ha agekBaTHa NpOKCMMariHa 30Ha
Ha duKcaumsa YecTo Ce Hanara MoKpvBaHe Ha nsieata
NOAKIIOYMYHA apTepusi, ocobeHO Mpu yBpean Ha Hu-
BOTO Ha aopTHMSA UCTMYyC. B Te3n cnyyam peBackyna-
pusauuaTa Ha nsBaTa MOAKMIoYMYHA apTepust ypes
eKkcTpaaHaTtoMuyeH Gavinac ce npenopbyBa C Uen
HamansiBaHe Ha pUCKa OT HEBPOMOrMYHN YCIOXHEHUS]
[32]. Bvnpeku ye no-paHHM NpoyYBaHWs npegnonarat
OTHOCMTEeNHa 6e30nacHOCT Ha MOKPMBAHETO Ha apTe-
pusita, NO-HOBU MYMTULEHTPOBM NPOCHEKTUBHN OAHHU
nokassaT 3Ha4YMMO MOBKMLUABAHE HA NCXEMUYHUTE Cb-
OuTusA Npu nunca Ha peBackynapmsaums [33].

Hsakon cneumdunyHn aHaTOMWYHW BapuaHTu, Kato
,bovine“ aopTHa Aabra, cb3gaBaT HebnaronpuaTHU
NMPOKCMMAIrHM 30HU 3a uKcauus M U3MCKBaT Moau-
duvkauma Ha nnaHupaHeto Ha TEVAR, BKno4MTENHO
ToTanHo AebpaHyMpaHe Ha CynpaaopTHUTE CbAOBeE
WIN N3NoM3BaHe Ha MHOUBWAYaNHO n3paboteHn bpaH-
LuMpaHu/deHecTprpaHu ycTporcTea [34].

AHTUKOarynaumsita no Bpeme Ha eHjoBacKynap-
HOTO feYeHne ocTaBa AMCKYCMOHHA. [Mpu mauneHTu
CbC CbMbTCTBALLM YBPEXAAHUSA KAaTO MHTpaKpaHuaneH
KPBbBOM3NMB UMW CME3KOBa TpaBma MPUOXKEHNETO Ha
HePpaKUMOHNPaH XenapuH MoXe Aa € MpOoTMBOMOKa-
3aHo, KaTo B TakmBa crydan TEVAR moxe ga ce ns3sbp-
L 6e3onacHo n 6e3 aHTukoarynaums [35]. Makaloski
N CbTp. MOKa3BaT, 4Ye Npuv XeMOAMHAMUYHO CTabWHK
naumMeHTn 6e3 TeXKN CbMbTCTBALLM TPABMU CUCTEMHA-
Ta aHTMKOoarynauusa Moxe ga ce npunoxu 6esonacHo
6e3 NOBULLIEH PUCK OT KPBbBOM3MMB UK TpoMBoembo-
NNYHN yenoxHeHus [36].

OTKPUTO XUPYPrU4HO nevyeHune

OTKPMTOTO XMPYPIMYHO feYeHne Ha TpaBMaTU4yHa
aopTHa yBpeda € CXOOHO C TOBa Npu aHeBpusma Ha

However, endovascular treatment of traumatic
aortic injury requires specific considerations, primarily
related to stent-graft sizing and intraoperative antico-
agulation. Thoracic stent-grafts were originally de-
signed for aneurysm treatment and, in approximate-
ly 20-30% of patients, are not optimally suited to the
narrow and sharply curved aortic arch characteristic
of younger patients with traumatic aortic injury [26].
In addition, aortic diameter may be underestimated in
the setting of low systolic blood pressure, particularly
in hemodynamically unstable patients, which may re-
sult in inappropriate stent-graft sizing and subsequent
malposition, infolding, or device compression [27-
29]. Some authors recommend a cautious approach
to oversizing, with an increase of approximately 10%
considered appropriate [30]. Neschis et al. reported a
mean aortic diameter of approximately 23 mm (19-30
mm) in 43 patients with a mean age of 44 years treat-
ed for traumatic aortic injury [31].

To ensure an adequate proximal landing zone,
coverage of the left subclavian artery is often required,
particularly in injuries at the level of the aortic isthmus.
In such cases, revascularization of the left subclavian
artery via an extra-anatomic bypass is recommended
to reduce the risk of neurological complications [32]. Al-
though earlier studies suggested relative safety of arte-
rial coverage, more recent multicenter prospective data
demonstrate a significant increase in ischemic events
in the absence of revascularization [33].

Certain anatomical variants, such as a “bovine”
aortic arch, create unfavourable proximal landing
zones and require modification of TEVAR planning,
including total debranching of the supra-aortic vessels
or the use of custom-made branched or fenestrated
devices [34].

Anticoagulation during endovascular treatment
remains controversial. In patients with associated in-
juries such as intracranial hemorrhage or splenic trau-
ma, the use of unfractionated heparin may be con-
traindicated, and in such cases TEVAR can be safely
performed without anticoagulation [35]. Makaloski et
al. demonstrated that in hemodynamically stable pa-
tients without severe associated injuries, systemic an-
ticoagulation can be safely administered without an
increased risk of bleeding or thromboembolic compli-
cations [36].

Open Surgical Treatment

Open surgical treatment of traumatic aortic injury
is similar to that used for thoracic aortic aneurysms
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rpbAHaTa aopTa, HO MMa HsiKou crneunduyHu ocobe-
HOCTU. MI3BOPBT Ha XMPYpruyeH OCTbN 3aBUCK OT f10-
Kanusaumsta Ha nesmsta U HeobxogumocTTa OT 6es-
onaceH NPOKCMMarneH aopTeH KOHTpon. M3onupaHute
yBpeau Ha HMBOTO Ha aOPTHUS MCTMYC OBWKHOBEHO
N3MCKBAT NABa TOPAKOTOMMUS B YETBBPTOTO Mexaype-
Opvie ¢ knamnupaHe Ha aopTaTta AMCTanHo OT nsBaTa
NOAKMIYNYHA apTepus unu mexay nasara obLla kapo-
TMAHa v naBaTta NoAKMIYNYHa apTepus.

AkTvBHaTa nepdysus Ha guctanHata aopTta vpes
nesonpeacbpaHo-pemopaneH OGamnac wunu  demo-
po-demoparneH BeHO3HO-apTepuarneH Kapavonynmo-
HaneH Oavinac Moxe fa Hamanu 4yecToTata Ha nepu-
onepaTvBHaTa napannerus, 4opu Npun KpaTkM BpemeHa
Ha knamnupaHe (< 30 min) [37]. PemopanHuaT Be-
HO3HO-apTepuaneH Hannac uma OOMbAHWUTENHU Npe-
OVMCTBA, BKIIOYUTENHO Bb3MOXHOCT 3a OXnaxaaHe
Ha naumeHTa, Mo-HUMCKa HeoBXOAMMOCT OT CUCTEMHA
XenapuHusauus 1 HesaBucuma ot benusa apob okcure-
HaLus Ha KpbBTa, KOETO € 0COBEHO BaXHO MpW CbMbT-
cTBawm 6enoapodHm yepexaaHus [38].

OTkpuTata XUpypruyHa pPekoHCTPYKUMS Moxe Aa
O6bae 1 MbpBK eTan oT XMBpUAHO neyYeHne, Hanpumep
Mpu KOMMIEKCHN Ne3un Ha aopTHaTa Abra U HU3Xoas-
LaTa aopTa. B Tean cnyyan moxe fa ce U3nonssa Tex-
HukaTa ,Frozen Elephant Trunk® (FET) ¢ HanuyHuTe Ha
nasapa xmbpuaHu rpadToBe, KOUTO NO3BONSABAT PEUM-
nnaHTaums Ha CynpaaopTHUTE CbAOBE U aHTeporpag-
Ha gucTtanHa nepdyausd [25].

Mpn n3bpaHn KOMMMAEKCHU crnyvan xubpuaHa xu-
pyprusi, KOMOMHMpaLLa cnellHa pecycuutatMBHa To-
pakoToMMs, OMPEKTHO 3aluMBaHe Ha aopTHaTa nesus
M MocneaBallo eHOOBAacCKynapHO feveHve, Moxe Aa
6bae 6e3onacHa 1 eekTMBHA TepaneBTUYHa cTpaTe-
rms [39].

MATEPUARN U METOOU

Mpe3 nepuoga 2014-2021 r. B YMBAI1 ,,Ceeta Eka-
TepuHa“ — Codus, ca nekyBaHu 7 NaumeHTn c TpaBMa-
TMYHa aopTHa yBpeaa, OT KoUTo 6 MbXe U 1 XeHa Ha
Bb3pacT mexay 30-71 roguHn. [dnarHosata e nocta-
BEHa 4pe3 KOMMTbpHa ToMorpadcka aHrmorpadums.
AopTHUTE yBpeam ca knacuduumpaHn CbrnacHo Kna-
cudukauyuaTa Ha Society for Vascular Surgery (SVS).

PE3YNTATH

Mpn BCUYKMTE NeKkyBaHW 7 MauUMEHTN e U3nonaea-
Ha obLla aHecTe3ns C MexaHu4Ha BeHTunauus. lMpu
JBaMa OT nauueHTUTe e WU3Non3BaH NeBOCTPaHeH
TpaHcdemMoparneH CbA0OBOXMPYPrMieH OOCTbM, a npwu
neTumMa oT T9X — AecHocTpaHeH. [pu yeTupuma oT na-
UMEeHTUTE € UMNNaHTUpaH CTeHT rpadt Zenith alpha,
a npu Tpuma — Valiant Thoracic. CpegeH pasmep Ha

but has several specific features. The choice of sur-
gical approach depends on the location of the lesion
and the need for safe proximal aortic control. Isolated
injuries at the level of the aortic isthmus usually re-
quire a left thoracotomy through the fourth intercostal
space, with aortic clamping distal to the left subclavi-
an artery or between the left common carotid and the
left subclavian artery.

Active distal aortic perfusion via left atrial-femoral
bypass or femoro-femoral veno-arterial cardiopulmo-
nary bypass may reduce the incidence of perioper-
ative paraplegia, even with short clamp times (< 30
min) [37]. Femoral veno-arterial bypass offers addi-
tional advantages, including the ability to cool the pa-
tient, reduced need for systemic heparinization, and
lung-independent blood oxygenation, which is particu-
larly important in the presence of concomitant pulmo-
nary injuries [38].

Open surgical reconstruction may also represent
the first stage of a hybrid approach, for example in
complex lesions involving the aortic arch and de-
scending aorta. In such cases, the “Frozen Elephant
Trunk” (FET) technique may be used with commer-
cially available hybrid grafts, allowing reimplantation
of the supra-aortic vessels and antegrade distal per-
fusion [25].

In selected complex cases, hybrid surgery combin-
ing emergent resuscitative thoracotomy, direct suture
repair of the aortic lesion, and subsequent endovascu-
lar treatment may represent a safe and effective thera-
peutic strategy [39].

MATERIALS AND METHODS

During the period 2014-2021, a total of 7 patients
with traumatic aortic injury were treated at University
Hospital “Sveta Ekaterina”, Sofia, including 6 men and
1 woman aged between 30 and 71 years. The diagno-
sis was established using computed tomography angi-
ography. Aortic injuries were classified according to the
Society for Vascular Surgery (SVS) classification.

RESULTS

General anaesthesia with mechanical ventilation
was used in all 7 patients treated. In two patients a
left-sided transfemoral vascular surgical approach was
used, while in five patients a right-sided approach was
employed. In four patients, a Zenith Alpha stent-graft
was implanted, while in three patients a Valiant Thoracic
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eHgorpadTuTe — 3a gnameTbp ~31.4 mm; 3a obKMHA stent-graft was used. The mean endograft size was ap-

~168.3 mm. lMpu eguH naumMeHT NoCcTnpouedypHO ce proximately: ~31.4 mm in diameter and ~168.3 mm in

|, koeTo Hanoxu 6anoHHa length. In one patient, a postprocedural type | endoleak
was detected, which required balloon postdilatation.

peructpupa eHgonumnk Tun
noctaunaraums.

®wur. 3. MNMaumeHT Ha 71 roguHn
crnepn nNpoBedEeHO Kapamoxuyp-
rmyHo neyveHne — ACBx3 — LAD-
LIMA; RCA, RIM —s.v.g. n PL.V.
Mitralis cum ring Sovering 32.
[MpeseHTpa ce cbC 3akputa
rpbAHa TpaBMa pesynTar Ha u3-
BbpLUBAHE Ha CeNcKkocTonaHcka
OEVHOCT B XKMBOTHOBBACTBOTO.
M3BbpLueHo eHpoBackynap-
HO Jle4yeHne CbC CTEHT rpadT
Zenith alpha 32/140. EcbekTus-
HO M3onupaHe Ha aHeBpu3maTa
6e3 nukax

Fig. 3. A 71-year-old patient
after previous cardiac surgical
treatment — ACBx3 - LAD-
LIMA; RCA, RIM - s.v.g., and

PL.V. Mitralis cum ring Sovering 32. The patient presented with blunt chest trauma resulting from agricultural activity in livestock farming. Endo-
vascular treatment with a Zenith Alpha stent-graft 32/140 was performed. Effective exclusion of the aneurysm without leakage.

®wur. 4. lMaumeHT Ha 55 roauHu
crnen MPeTbpnsiHo  MbTHOTPaHC-
noptHo npowuswectsue (MTM) Us-
BbPLUEHO €HA0BaCcKynapHo neve-
HWe CbC CTEHT rpadT Zenith alpha
32/155. EdektmBHO un3onupaHe
Ha aHeBpu3maTa 6e3 nukax

Fig. 4. A 55-year-old patient after
a road traffic accident (RTA). En-
dovascular treatment with a Zenith
Alpha stent-graft 32/155 was per-
formed. Effective exclusion of the
aneurysm without leakage

®ur. 5. MaumeHT Ha 71 roaunun cned MNTI. M3BbpLUeHO eHA0BacKynapHO NeyYeHne cbe cTeHT rpadpT Zenith alpha 32/155. EcpekTBHO nsonupaHe
Ha aHeBpu3mara 6e3 nukax

Fig. 5. A 71-year-old patient after an RTA. Endovascular treatment with a Zenith Alpha stent-graft 32/155 was performed. Effective exclusion of

the aneurysm without leakage
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®ur. 6. MNauneHT Ha 30-roguwuHa Bb3pacT cneg MNTI ¢ MOTOpPHO NPEeBO3HO CPeACTBO C KOHTY3MOHHA yBpeaa Ha rpbaeH Kowl. 3BbpLueHo eHao-
BacKyrnapHo neveHue cbe CTeHT rpadpT Zenith alpha 32/178. EdpekTnBHO n3onupaHe Ha aHeBpuamata 6e3 nukax

Fig. 6. A 30-year-old patient after a motor vehicle RTA with blunt chest trauma. Endovascular treatment with a Zenith Alpha stent-graft 32/178
was performed. Effective exclusion of the aneurysm without leakage

®ur. 7. MNauneHT Ha 52 rognHn nauneHT cneg MTI ¢ TpaBma-
TUYHaA aopTHa yBpeda C pynTypa B MeauacutHym u esodar.
Cnen eHonpoTesupaHe cbC cTeHTrpadT aliant Thoracic
32/200, npu naumMeHTa € u3BbplLUeHa 1 pesekuust ¢ nnacTuka
Ha xpaHonpoBog. . EdpekTnBHO M3onvMpaHe Ha aHeBpuamara
6e3 nukax

Fig. 7. A 52-year-old patient after an RTA with traumatic aortic
injury and rupture into the mediastinum and esophagus.
Following endoprosthetic repair with an Aliant Thoracic stent-
graft 32/200, esophageal resection with reconstruction was also
performed. Effective exclusion of the aneurysm without leakage

®ur. 8. MNMauyeHTka Ha 38 roguHK ¢ TpaBMaTMYHa aopTHa yBpeaa cnes BUCo-
YMHHa nonuTpasma. V3BbpLUeHO eHaoBackynapHO NeYeHNe CbC CTEHT rpaddT
Valiant Thoracic 24/150. Nopagu eHgonuiik | Tun Npu naumeHTkaTa e U3Bbp-
LeHa 6anoHHa noctaunarauust Ha eHgonpoTesaTa ¢ OBiagsBaHe Ha NKaxa

Fig. 8. A 38-year-old female patient with traumatic aortic injury after high-
energy polytrauma from a fall from height. Endovascular treatment with a
Valiant Thoracic stent-graft 24/150 was performed. Due to a type | endoleak,
balloon post-dilatation of the endoprosthesis was carried out, achieving
successful control of the leakage
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®ur. 9. MNaumeHT Ha 49 r., cnea npeTbp-
nsHo TMTT1. N3BbpLlueHO eHaoBacKynapHoO
neyveHne cbe cTeHT rpadT Valiant Thoracic
36/200. EdekTuBHO m3onupaHe Ha aHe-
Bpusmara 6e3 nukax

Fig. 9. Patient 7. A 49-year-old patient
after an RTA. Endovascular treatment
with a Valiant Thoracic stent-graft 36/200
was performed. Effective exclusion of the
aneurysm without leakage

OBCBHXAOAHE

TpaBMaTn4yHaTa aopTHa yBpeAa e psifko, HO U3KMHo-
YUTENHO TEXKO KITMHUYHO CbCTOSIHME C BMCOKA paHHa
CMBPTHOCT, 0COBEHO MpX NaUMEHTU C MONUTpaBMa.
Mpe3 nocnegHWTe OBe LECEeTUNeTUs TepaneBTUYHUAT
noaxoq Npu ToBa CbCTOSIHUME MPETHLPNS CblUEeCTBEHA
€BOrouUs, KaTo eHAO0BacKyrapHOTO feYeHne ¢ UM-
nnaHTMpaHe Ha rpbaeH cteHT-rpadT (TEVAR) nocre-
MEHHO Ce HamnoXu KaTo NpeanoyYnTaH MeToa npw naum-
€HTW C NoaxoasiLia aHaToMus.

B npeacrtaBeHaTta cepua OT 7 naumMeHTU eHao-
BacKyrnapHoTo nedeHne 6e ocbliectBeHo cbe 100%
TEXHWYECKN ycnex u 06e3 MHTpaonepaTvBHa CMbPT-
HoCT. Jluncarta Ha TeXKu NepunpouenypHU YCrOXHe-
HUSI, BKIIOYUTENHO UCXEMUSI HA TPBbOHAYHUST MO3bBK U
napanserusi, € B CbOTBETCTBME C NyONuKyBaHUTE OaH-
HW OT rofIeMMN PErMcTpy U MeTaaHanman, KOUTo 4EMOH-
CTpUpaT 3Ha4YMMO MO-HUCKA YecToTa Ha HEBPOMOrMYHM
ycnoxHeHusi npu TEVAR B cpaBHEHUE C OTKPUTOTO XU-
PYPru4HoO neyeHune. Toea e oT 0COBEHO 3HaYeHMe Npu
NauMeHTN C MHOXECTBEHWN CbMbTCTBALLM TPaBMU, Npu
KOUTO MWHMMAarnHO WHBA3VBHUAT MOAXOL MO3BOsiBa
no-obp3a crabunusauus 1 nocrefpallo NevyeHne Ha
OpYyruTe XXMBOTO3acTpallaBally yBpeaw.

OcobeHo NpeanmcTBO Ha eHZoBaCKyrnapHUsa nog-
X0, B HacTosiLaTa cepusi € Bb3MOXHOCTTa 3a UHAW-
BYAyanuM3npaHe Ha BpemeTo 3a WHTepBeHuus. [pu
XEeMOAWHAMUYHO CTabunHU nauMeHTu npoueaypaTa
Oe n3BbplUEHa cred MbpBOHaYanHa crabunusaums u
KOHTPOM Ha apTepuarnHoOTO HamnsraHe, KOeTo CbOTBET-
CTBa Ha CbBPEMEHHUTE MPENOPBLKN N Ce acouunpa c
no-gobpu KNUHWYHKM pe3ynTtati. To3n NoAXO4 € OCOo-

DiscussION

Traumatic aortic injury is a rare but extremely se-
vere clinical condition associated with high early mor-
tality, particularly in patients with polytrauma. Over the
past two decades, the therapeutic approach to this
condition has evolved substantially, with endovascular
treatment using thoracic stent-graft implantation (TE-
VAR) gradually becoming the preferred method in pa-
tients with suitable anatomy.

In the presented series of 7 patients, endovascular
treatment was achieved with a 100% technical success
rate and no intraoperative mortality. The absence of
severe periprocedural complications, including spinal
cord ischemia and paraplegia, is consistent with data
from large registries and meta-analyses demonstrating
a significantly lower incidence of neurological compli-
cations with TEVAR compared with open surgical re-
pair. This is particularly important in patients with mul-
tiple associated injuries, in whom a minimally invasive
approach allows for faster stabilization and subsequent
treatment of other life-threatening conditions.

A key advantage of the endovascular approach in
the present series was the ability to individualize the tim-
ing of intervention. In hemodynamically stable patients,
the procedure was performed after initial stabilization
and blood pressure control, in accordance with current
recommendations and associated with improved clinical
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OeHO BaeH B KOHTEKCTa Ha MnonuTpaBmaTta, KbAeTo
He3abaBHaTa aopTHa MHTEPBEHLMS MOXe Aa yBenu4iu
pucka OT YCITOXXHEHUS.

Bbnpeku oTAnYHMUTE paHHU pe3ynTaTu, eHO0BaCKy-
NapHOTO fNeYeHne Ha TpaBMaTUYHa aopTHa yBpeaa no-
CcTaBs peguua crneumdnyHm npegussunkarencTea. Mna-
Jarta Bb3pacT Ha NaumMeHTUTe U OTHOCUTENHO MankuaT
AnameTbp Ha aopTaTa U3nckeaT NpeunsHo opasmepsi-
BaHe Ha CTeHT-rpadoTa, 3a ga ce nsberHar yCrnoXHeHus
KaTo MHAONAWUHT, MUTPaLIUS UM KOMIPECUS Ha YCTPOW-
cTBOTO. B npeacraseHaTa rpyna npu eouH naumeHT
0e HabnopgaBaH eHgonuiik Tvn |, ycnewwHo oBnagsH ¢
GanoHHa noctgunarauusi, KOeTo nogyepraBa HeobXo-
OMMOCTTa OT BHUMATEMHO WHTPa- U NOCTApoLenypHO
npocnensBsaHe.

OrpaHuyeHns Ha HacTOSALOTO NpoyyYBaHe ca Mar-
Kus Bpon naumMeHTV M PETPOCMNEKTUBHUS XapakTep.
Bbnpekn ToBa pesyntatute OTpassiBaT peanHus Knu-
HWYEH OMUT Ha BUCOKOCNeunanuanpaH LeHTbp U ca B
CbOTBETCTBUE C JaHHUTE OT MexayHapoaHarta nutepa-
Typa, nogkpenawm ponata Ha TEVAR kato meTtoq Ha
MbpBM M360op Npu TpaBmaTUYHa aopTHa yBpeaa.

3AKNIOYEHUE

EHOoBackynapHOTO fevyeHne Ha TpaBmartuyHa
aopTHa yBpeda C MMMMAHTMPaHEe Ha rPpbOeH CTEeHT-
rpadT e 6e3onaceH n ehekTUBEH TepaneBTUYEH METOS,
OCUrypsiBaLL, BUCOK TEXHUYECKN YCMEX M HMUCKa YecToTa
Ha paHHW yCcnoxHeHus. [NpeacTaBeHMAT onuT Nokasea,
Yye Npuv BHUMATENHa Cenekums Ha nauMeHTuTe 1 agek-
BaTHO npegonepaTtuBHo nnaHnpaHe TEVAR nossonsiBa
Obp3a cTabunusaumsa n GnaronpUAaTeH PaHeEH KIMMHUYEH
n3xop, 0cobeHo NMpw NaUMEHTU C NoNMTpaBmMa.

C ornepn Ha HaTpynBaluTe ce AokasaTerncraa 1 Jo-
OpuUTE KIMUHUYHW pe3ynTaTu, eHZOoBaCKyNapHUSAT nog-
XO4 crneaBa Aa ce pasrnexga kaTto MeTod Ha Mbpsu
n36op Npu TpaBMaTM4YHa aopTHa yBpeaa npu Hanuime
Ha nogxoasila aHaTomus. Heobxognumm ca no-ronemm
NPOCMNEKTUBHM MPOYYBaHMSA U OBITOCPOYHO Npocnens-
BaHe 3a OLEHKa Ha KbCHUTE pe3yntatv v U3OPbXv-
BOCTTa Ha M3Mon3BaHuTe eHgonpoTesn npy Tasum cne-
uncmryHa NaumeHTcKa nonynauyus.

He e OeknapupaH KOHGAUKmM Ha uHmepecu
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