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Pesiome. BbBepeHue: [pes nocnegHuTe rognHm ¢ yBenuyaBaHeTo Ha YectoTaTa Ha 6enogpobHata Tpomboembonus (BTE) B ceeToBeH
Mawab v GypHOTO pasBuTWE Ha WHTEpPBEHLMOHaNHaTa kapauonoris ce HabriofaBa TeHOAEHUMS KbM paslumpsiBaHe Ha
MHOMKaLMMTE 32 eHO0BACcKyNapHOTO neyeHie Ha octpata bTE. CuctemHaTa TpomMb0nm3a 3HaumTenHo Hamansisa CMbpTHOCTTa
npy nauueHTy 6e3 NPOTUBOMOKa3aHWS 3a NPOBEXAAHETO U, HO C LieHaTa Ha MOBYLLIEH PUCK OT KbpBeHe. BucokaTa cMbpTHOCT
Mpy KOHCEPBATUBEH MOAXOZ MpY MaLMEHTU C BUCOKO puckoa BTE 1 KoHTpanHamkaLmm 3a hmbprHONN3a, KakTo 1 yMEpeHo
PUCKOBM NALMEHTY C NUNCa Ha KIMHUYEH OTTOBOP NPM ONTUMArHa aHTUKOarynaHTHa Tepanisi, Hanara no-CenekT1aeH nevedeH
NOAXOA, KOWTO @ OCUrYpU HEMHYEM MO3UTUBEH XEMOAMHaMIYEH 0TroBop. KateTbp-6asupanarta Tepanus (KBT), Bkntoysala
MexaHuyHa TpoMBdparMeHTaLms 1 CenekTMBHa TPOMO0NK3a, € KOMOUHWPaH NOLXOL, C MOTEHLIMAHO NOBULLEHA eDEKTUBHOCT
1 6e30MacHOCT CrpsMo cucTemMHata Tpombonuaa. B nuTepatypata nunceat JOCTATbYHO AaHHW 33 NMPUIOXKEHUETO Ha Tasn
TepaneBTUYHa CTpaTerus Kato Mxpea NMHNS Ha neyveHure Ha BTE. Heobxoaumm ca ronemn paHaoMuaupaHin npoyysaHus, 3a
Aa ce yTBbPAN 3HaummocTTa Ha KBT npu Tean rpynu naumeHT! 1 ja ce YCTaHOBST MPEL3HN KpUTEPUM 3a NPUNOXEHNETO
W MPEMnopbKMA 33 MHULMAMHO M MOCNeABaLlo MOHUTOpUpaHe B xoda Ha neveHuweto.len: [a ce ouexu 6e3onacHocTtTa 1
edmkacHocTTa Ha KBT npu BUCOKO 1 yMEPEHO pUCKOBM NaumeHTu ¢ octpa BTE kato mbpBOHavanHa cTpatervst Ha neveHne
npu egHoroauLWwHO npocnegssaqe. Matepuan n metogu: 3a neproga man 2021-2024 r. B HalwaTa KuHWKa ca NeKyBaHu
0610 35 naupeHTn ¢ octpa BTE. B ToBa peTpoCnekTUBHO NpoyYBaHe ca BKIKUYEHM 23-Ma NaLMeHTU, Mpu KOUTO € B3eTO
pelueHne 3a nposexaaHe Ha KBT kato mbpBuYHa CTpaTervs (Mpy eauH Hama JOCTaTbYHO ObAr0 NpocneAsBaHe Ha To3u
etan). OctaHanuTe 8 oT TsX ca nekyBaHn koHcepsaTueHO ¢ HMX, a npu Tpuma e npurnoxeHa cuctemHa Tpombonusa. Mpu
nauueHTUTe ca perucTpupanu gemorpadocku nokasarenu, aHamHesa 3a [1BT, xeMoanHammnyeH CTaTyc npu NoCTLINBAHETO,
HeVHBa3WBHW W WHBa3MBHW NapameTpu Ha K obpemeHsiBaHe, KOHTpanHavKaLmm 3a tnbpyrHonu3a, datanHm n Hedatanyu
MOCTMPOLIeAYPHU YCrOoXHeHus. MpocneasBaHeTo € BbB BbTPEOONHNYHN YCMOBNS, Ha 6-19 1 12-st Mecel, No OTHOLLEHWE
Ha CMBPTHOCT, MPOSIBI Ha CbpAeYHa HEAOCTaTbYHOCT, KbPBEHE W XOCTMTanu3aums 3a peuuaus Ha BTE. Beudku naupenTtu
B W3crieaBaHara rpyna ca noAnoxeHn Ha AsCHa CbpaeyHa katetepuaauys no craHgapTuanpad npotokon. KBT Bkntoysa
chparmMeHTaLys Ha TPOMBOTUYHATa MaTepust ¢ NomoLuTa Ha Pigtail kateTbp 1 cenekTBHa hmbprHONN3a ¢ pekoMONHaHTEH
TbKaHeH nnasmuHoreHeH aktueatop (FTPA, alteplase) cbe fosa 0,3 mg/kg. Pesyntaru: 3a oueHka Ha pucka € u13nonasaH
PESI score, koiTo oueHsisa 30-aHeBHa CMbPTHOCT NpK MawueHTy ¢ ocTpa benogpobHa Tpomboembonus Bb3 ocHoBa Ha 11
KNUHWYHM KpuTEpUS. B 13cneasaHaTta koxopTa ca BKITOYEHW NaLMeHTU C MHOTO BMCOK M YMEPEHO BUCOK puCK 1 oLeHeH PESI
score B ananasoHa lll-V ct. KBT e texHudecku yenewwHa npu 100% (n = 23) ot naupentute. OBLUMST KIIMHUYEH yCnex Ha
npoleaypata, AeduHrpaH Kkato cTabunuaupaHe Ha xemoauHaMmukaTa, 06paTHO pasBUTME Ha XMMOKCUSATa, HamansBaHe Ha
AvxaTenHata Yectota v nopobpsisaHe Ha nepudepHata nepdysus 6ewe nocturHat npu 90,4% ot nauuenTtuTe. o Bpeme
Ha 6OMHNYHMS NPECTOi ce perucTpupaxa 2 cMbPTHY cryyas (8,69%), kaTo chaTanHusT kpail ce Obmkelle Ha peppakTepeH
Ha NPOBEAEHOTO NeYeHe KapaMoreHeH LLOK B MbPBIS Clyyal (MauueHTkata noYnBa Ha 24-Tis Yac OT XocnuTanusaumsTta)
(4.35%) n xemoparyeH MHCYNT BbB BTOpUS (4.35%). [pn ocTaHanuTe MauueHT! He Ce YCTAHOBM HUTO euH TEeXbK
XeMoparuyeH MHUMOEHT, Hamaraly XemoTpaHC(y3us WnM fokanHa XWMpyprudHa Xemoctasa, Kakto W [pyr Cepuo3HM
nepunpoLeaypH komnankaumn. CpaBHUTENHUAT aHann3 mexay exokapamorpadms (ExoKl) u uHeaaweHo oueHeruTe Pre- 1
Post-PAPs nokassa, Ye HamanssaHeTo Ha PAPM crieq neyeHneTo e CTatucTuieckn 3Haummo — cpegHo 10 mm Hg, koeto
npeanornara, NoNoXuTeneH eqekT ot nevenneTo. Mpu npocneasBaHeTo Ha 6-us MeceL, Ce perncTprpaxa Bama nodnHan
naumeHTV — eHa Ha 81 r. ¢ npeaxoxaalya MeneHa npeau nevenneto 3a BTE, ¢ peumans Ha MeneHa W 3HauuM cnag Ha
XemornobuHa, u3npareHa 3a NeyeHe B OTAENEHEe N0 raCTPOEHTEPONONAS W BTOPW MaLMEHT C HesiCHa MpUyMHa 3a CMbPT
- BeposiTHa BCC. (CmbpTHOCT Ha 6-ust Mecel, — 8.6%). [lo 12-us meceL, npu ocTaHanute 60nHM He ce Habnogasaxa apyru
HeXernaHu Cbpae4HO-CbaoBN ChbuTUS. 3aknoyeHue: HalwmaT onuT B enpoBackynapHaTa Tepanus Ha octpata BTE nokasa,
Ye MeToamKaTa e eHOBPEMEHHO TepaneBTUYHO W MPOTHOCTUYHO ePEKTUBHA, HO ChLLO TaKa 1 HUCKOPUCKOBA 3a NaLMeHTUTE.
Heobxoaumo e fa ce nposeze ronsMo paHAOMU3VpaHo NpoyYBaHe, Npeaym MeToaukata Aa Moxe Aa Obae npenopbyaHa kato
MbpBa NMHISA Ha NeYeHue.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Abstract. Introduction: In recent years with the increase in the incidence of pulmonary embolism (PE) worldwide and the rapid devel-
opment of new devices in interventional cardiology, there has been a tendency to expand the indications for the endovas-
cular treatment of acute PE. Systemic thrombolysis significantly reduces mortality in patients without contraindications for
the procedure but at the cost of an increased risk of bleeding. High mortality with a conservative approach in patients with
high-risk PE and contraindications for fibrinolysis, as well as moderate-risk patients with a lack of clinical response to optimal
anticoagulant therapy, requires a more selective treatment approach to ensure an inevitable positive hemodynamic response.
Catheter-based therapy (CBT), including mechanical thrombus fragmentation and selective thrombolysis, is a combined ap-
proach with potentially increased efficacy and safety over systemic thrombolysis. In the published literature there is a lack
of sufficient data on the application of this therapeutic strategy as a first-line treatment for PE. Large, randomized trials are
needed to confirm the value of CBT in these patient groups and to establish precise criteria and recommendations for the
initial and follow-up monitoring during treatment. Aim: To evaluate the safety and efficacy of CBT in high- and moderate-risk
patients with acute PE as an initial treatment strategy at one-year follow-up. Material and methods: For the period of May
2021- 2024, a total of 35 patients with acute PE were treated in our clinic. In this retrospective study, 23 patients were included,
in which a decision was made to conduct CBT as a primary strategy, (in one case there is not a long enough follow-up at this
stage). The remaining 8 patients were treated conservatively with low-molecular-weight heprain (LMWH), and the systemic
thrombolysis in three of patients was administered. Demographic indicators, history of deep venous thrombosis (DVT), he-
modynamic status on admission, non-invasive and invasive parameters of right ventricular burden, contraindications for fibri-
nolysis, fatal and non-fatal post-procedural complications were recorded. The clinical follow-up is in-hospital conditions, at 6
and 12 months in terms of mortality, manifestations of heart failure, bleeding and hospitalization for PE relapse. All patients in
the study group underwent right heart catheterization according to a standardized protocol. CBT includes defragmentation of
the thrombi using a Pigtail catheter and selective fibrinolysis with recombinant tissue plasminogen activator /r-TPA, alteplase/
with a dosage of 0.3 mg/kg. Results: The PESI score, which evaluates 30-day mortality in patients with acute pulmonary
thromboembolism based on 11 clinical criteria, was used for risk assessment The studied cohort included patients with very
high and moderately high risk and an estimated PESI score in the Ill-V range. CBT was technically successful in 100% (n =
23) of patients. The overall clinical success of the procedure, defined as haemodynamic stability, reversal of hypoxia, reduc-
tion of respiratory rate and improvement of peripheral perfusion was achieved in 90.4% of patients. During the hospital stay,
2 deaths were registered (8.69%), the fatal outcome being due to treatment-refractory cardiogenic shock in the first case (the
patient died 24 hours after admission) (4.35%) and haemorrhagic stroke in the second (4.35%). In the remaining patients, not
a single haemorrhagic incident as well as serious periprocedural complications, were detected. The comparative analysis
between echocardiography and invasively assessed pulmonary artery pressure (PAP) before and after the CBT shows that
the decrease in the mean PAP (m-PAP) after the treatment is statistically significant - on average 10 mm Hg, which suggests
a positive effect of the treatment. During the 6-month follow-up, two more deceased patients were registered — an 81-year-
old woman with previous melena before treatment for PE, and with a new episode and a large drop in haemoglobin, sent for
treatment to a gastroenterology department, and a second patient with an unclear cause of death - probable sudden cardiac
death (SCD). (Mortality at 6 months is 8.6%). Up to 12 months, no other adverse cardiovascular events were observed in the
remaining patients. Conclusion: Our experience in endovascular therapy of acute PE showed that the methodology is both
therapeutically and prognostically effective, but also low-risk for the patient. A large, randomized trial is needed before the
technique can be recommended as a first-line treatment.
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BbBEQEHMUE INTRODUCTION
BenoapobHara TpombGoembonus (BTE), ycnopen- Pulmonary thromboembolism (PE), along with
HO ¢ abnbokaTta BeHo3Ha Tpomboaa (OBT) npuHaane- deep vein thrombosis (DVT), belongs to the group

XM KbM rpynaTa Ha BeHo3HaTa Tpomboembonus (BTE).
M3uncnenata rogmiiHa 4vectota Ha BTE B cBeToBeH
Mawab e npubnusmtenHo 1 Ha 1000 gywwn [1]. BTE, . . .
Bkn. BTE, ca Tpetara Hai-4ecta npuuMHa 3a Cbpaey- in 1,000 people [1] VTE incl. PEs are the third most
HO-CbZI0Ba CMBbPT Crefd OCTPUA MUOKapAeH MHGapKT common cause of cardiovascular death after acute
W MHCYNT [2]. CMBPTHOCTTa NpU AuMarHocTULMpaHa U1 myocardial infarction and stroke [2]. Mortality in diag-
nekysaHa BTE Bapupa ot 3 0o 8%, HO HapacTsa [0 nosed and treated PTE ranges from 3 to 8% but in-

of venous thromboembolisms (VTE). The estimated
annual incidence of PE worldwide is approximately 1
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okono 30% 6e3 nedenue [3]. MNpegnwHM NpoyyYBaHNs
OEeMOHCTpupaT BapuveTeT B MEPUOABLT OT HaYaroTo Ha
cMMnTOMaTtukata [0 KMHU4YHaTa u3sfBa M MoCTaBs-
HeTo Ha gwarHos3aTa npu octpa BTE [4]. B obwunpeH
MeTaaHanus, npoeedeH npe3 2021 r. u obxsalualy
BCUYKM CbLLECTBYBaLLM MpoyyBaHMs 3a 3abaBsiHe Ha
aunarHoctuumpaHeto Ha BTE (10 933), cpegHoTo aun-
arHoctu4Ho 3abaBsHe € MoyvTKM egHa ceamuua, a npu
25% ot naumeHTUTE — N NO-AbNrO [4]. B TO3n cMnchN
OT KITHOYOBO 3HaveHue 3a nogobpsiBaHe Ha NporHosarta
Ha nauMeHTa e HaBpeMeHHaTa OeTeKUMS U NleYeHne Ha
BTE. lNpe3 2022 r. e nybGnukyBaH KOHCEHCYCEH AOKY-
MEHT, KOWTO CINYXXM KaTo OTnpaBHa Todka npu nsbopa
Ha Ham-noaxogsuiata TepaneBTUYHa cTpaTerus npu
Tasu rpyna nauyneHTu [5]. XemoguHammyumat (X) cra-
TYyC Ha naumeHTa e BogeLl npu usbopa Ha fneveHue,
KaTo kaTeTbp-6asnpaHara tepanusa (KBT) e meToa Ha
n3bop npu BUCoko puckoBute BTE ¢ HeycnewHa du-
OpuHonNUTUYHa cTpaTerus, kakto n X[ ctabunHm c He-
ycrnewHa aHTukoarynaHTHa Tepanus, passusawm X[
HecTabunuTter [5].

KnuHnyHata kaptuHa Ha BTE vma ronam Bapuetet
— OT acUMMTOMHa, CryYyalHO yCTaHOBEHa KaTo cTpa-
HWYHa HaxodKa B xo4a Ha ApYro OCHOBHO 3abonsiBaHe
[0 OBCTPYKTUBEH LUOK C NMOMMOPraHHa HegoCTaTbYyHOCT
UNK BHE3anHa cbpaeyHa cMbpT [6], KOETOo e B OcHoBaTa
Ha OTNnoXeHaTa BbB BPEMETO AuarHosa. EBponencko-
TO APY)XeCTBO no kapguonorus npes 2019 r. nybnukyea
pBbKOBOACTBA 3a feveHune Ha octpa BE 1 n3bop Ha pe-
nepdys3noHHa Tepanusi, KaTto cucteMHarta Tpombonmaa
€ u3BefeHa Kato nbpBa NuHUS npu X HecTabunHm
nauneHT — MHULMAIHO UK NpU Heycnex Ha Mmeguka-
MeHTO3HaTa Tepanus. KBT e antepHatuBa Ha Xupyp-
rmyHa emboneKkToMusi MpU NOBULLIEH PUCK OT KbpPBEHE,
Korato cuctemHaTa Tpombornu3a e npoTuBOMoOKasaHa
[6]. EkcnepTHM MynTUOMCUUNIIMHAPHW pearnpaLim
oenogpobeH embonuabm eknnu (PERT) ce cb3naBaT
NMOBCEMECTHO 3a CTaHgapTM3npaHe 1 nogobpsiBaHe Ha
rpwkute 3a naumeHTn ¢ bTE [7]. CbcTaBbT Ha PERT
Bapupa B pasnuyHuTe ueHTpoBe. [1o npyHuun ekunbT
crnepBa fa BKIOYBA CNELManmcTu ¢ NpakTU4eckn onut
B ne4vyeHneTo Ha octpu BTE: cnewHn meguumn, peHT-
reHonosun, exokapguorpaductv Kapaumornosu, UHTep-
BEHLMOHANHN KapAuomnosu, aHrnmonosu, XemMartonoswu,
Kapanoxunpypsu, aHecTe3nonosu, nynvonosu, B 3aBu-
CMMOCT OT fOKaInHUTE Bb3MOXHOCTH [5].

Kputepuute 3a BucokopuckoBa BTE Bkntousar
KOMOMHaums OT egHa OT TPUTE OCHOBHW KIMHUYHK Npe-
3eHTauuu:

1. CbpaedeH apecT (Hanaraly KapavonynmMoHanHa
pecycumTaums).

2. OBCTPYKTUBEH LLOK (CUCTOMHO apTepuariHo Ha-
nsiraHe (CAH) < 90 mm Hg nnu HeobxoamMmMocT oT npu-
noXxeHne Ha Basonpecopu 3a nogavpxaHe Ha CAH =
90 mm Hg Bbnpekn agekBatHaTa ThkaHHa nepdy3und

creases to about 30% without treatment [3].Previous
studies have demonstrated variation in the time from
onset of symptoms to clinical presentation and diag-
nosis of acute PTE [4]. In an extensive meta-analysis
conducted in 2021 and covering all existing studies
on the delay in diagnosis of PE (10,933), the av-
erage diagnostic delay is almost one week, and in
25% of patients — longer [4]. Accordingly, the key of
improving the patient’s prognosis is timely detection
and treatment of PE. In 2022 a consensus document
has been published that serves as a starting point for
choosing the most appropriate therapeutic strategy
in this group of patients [5]. The hemodynamic (HD)
status of the patient guides the choice of treatment,
with catheter-based therapy (CBT) being the method
of treatment in high-risk PTE with failed fibrinolytic
strategy, as well as HD stable with failed anticoagu-
lant therapy developing HD instability [5].

The clinical presentation of PE has a wide vari-
ety — from asymptomatic incidentally detected in the
course of another underlying disease, to obstructive
shock with multiple organ failure or sudden cardiac
death [6], which explains the difficulty of detecting
the PE and the delay of the diagnosis. In 2019, the
European Society of Cardiology published guide-
lines for the treatment of acute PE and the choice of
reperfusion therapy, with systemic thrombolysis as
the first line in HD unstable patients - initially or af-
ter failure of medical therapy. CBT is an alternative
to surgical embolectomy at increased bleeding risk
when systemic thrombolysis is contraindicated [6].
Expert multidisciplinary Pulmonary Embolism Re-
sponse Teams (PERTSs) are being established uni-
versally to standardize and improve care for patients
with PE [7]. PERT teams vary between different cen-
tres. In principle, the team should include specialists
with expertise in the treatment of acute PE: emer-
gency physicians; radiologists; echocardiographers
cardiologists; interventional cardiologists, angiolo-
gists, haematologists, cardiac surgeons, anaesthe-
siologists; pulmonologists, depending on local capa-
bilities [5].

Criteria for high-risk PTE include a combina-
tion of one of three major clinical presentations:

1. Cardiac arrest (requiring cardiopulmonary re-
suscitation);

2. Obstructive shock (systolic arterial pressure
(SBP) < 90 mm Hg or need for vasopressor admin-
istration to maintain SBP = 90 mm Hg despite ade-
quate tissue perfusion or end-organ hypoperfusion
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unm xumnonepdysns Ha KparHUTE OpraHn (HapyLleHO
NCUXUYHO CBbCTOSIHWNE; CTYAEHA, NenkaBa KoXa; Onmro-
YpVSi; aHypust; NOBULLEH CEPYMEH NakTarT).

3. Mepcuctmnpawa xmnotonnst (CAH < 90 mm Hg,
unu cnag Ha CAH = 40 mm Hg ¢ npogbmkuTenHocT
noseyve oT 15 MUHYTU UNKU HENPUYMHEHU OT HOBOMOS-
BUNW Ce apUTMUS, XUMOBONEMNSA UM CEMNCUC) U AECHO-
kamepHa (JK) ancdyHKumMs, ycTaHOBEHaA C TpaHCTopa-
KanHa exokapguorpadus unu KOMnTbpeH ToMmorpad
[6]. YmMepeHO BMCOK pUCK € Hanuue npy nauueHTn ¢
npusHaum Ha 0K gucyHKuma Ha exokapguorpadus
UM KOMMNITbpP-TOMorpadcka 6enogpobHa aHrmorpa-
dusa (CTPA), B kOMOMHaLMS C NOBULLEHN HMBA Ha TPO-
MOHWH, MOKa3BaLy MUOKapAHO YBpeXaaHe.

MpenBua gaHHMTE B HAKOWM KOXOPTHM MPOYYBaHuMs
3a yectoTa Hag 15% Ha paHHaTa CMbPT, CBbp3aHa C
BTE npu BucokopuckoBaTta rpyna ¢ noBuLleHa 4YecTo-
Ta Ha CMbPTHUTE Criyvyau nNpe3 MbpBUTE YacoBe creq
xocnutanumsauusTa, CnellHa cucteMHa Tpombornuaa
e neveHune no mnsdop [6, 8, 9]. Camo TepaneBTU4HaTa
aHTukoarynaums 6e3 penepdys3noHHO fneyeHne e goc-
TaTb4yHa NPV NaUMEHTU C YMEPEHO BMCOK puck 6e3 X[
HecTabunHoct. [lpoyusaHeto PEITHO (Pulmonary-
Embolism International THrOmbolysis) nokasea, 4e B
nbpeuTe 72 h oT xocnutanuaauusita 5% oT aHTMKoary-
nvpaHnTe NauneHTn B Tasu rpyna passusat X[ gekom-
neHcaums n/vinv 3aarmeart, KOETO Hanara crneLuHa penep-
dy3us [10]. KoxopTHM AaHHW npeanonarar, Ye paHHaTa
CMBPTHOCT MOXe fa pocturHe 5-10% npu nbpBOHa-
YanHo HOPMOTEH3MBHM NauneHTn ¢ OK ancdyHkums mn
MuoKapaHo yepexaaHe [11].

OcHOBHM KNUHWYHYK (1), 06pasHu (2) n nabopaTop-
HM (3) nokasaTenu Ha TexecTTa Ha GenogpobHaTta em-
©0n1sa npu HOPMOTEH3MBHU HEBUCOKOPMCKOBM NaLMeH-
v ¢ BTE BKntouBaT CbOTBETHO:

1. cbpaeyHa yectota > 100 bpm; apTepuanHo Hang-
raHe 90-100 mm Hg; anxatenHa Yectota > 20 BavLIBaHWS
B MuHyTa; Sa0, < 90%; cbnbTcTBaLLM 3a60MsBaHMA: Xpo-
HWYHa CbpOeYHa HEOOCTaTbYHOCT, aKTMBHA HEOMNA3Ma;

2. exokapguorpadms (noHe 1): OK/JIK > 1,0; TAPSE
< 16 mm; gunatupaHa gonHa npasHa BeHa; CTPA: [OK/
JIK>1,0;

3. NOBMLUEHN HMBA Ha CbPAEYEH TPOMOHWUH WU
NT-proBNP > 600 pg/ml, nnu cepymeH nakrat 2 mmol/l
[6, 12-14].

MoHacTtosiwem KBT He e neyeHne Ha Mbpeu U360p
npu HUTO efHa kateropus BTE. Cnopep HacToawmTe
pbkoBoacTea KBET Tpabea aa ce uma npeasva npuv na-
LMeHTn ¢ BUcokopuckoBa BTE, npn KouTo cuctemHaTa
Tpombonm3a e NpoTMBOMNOKa3aHa uUnmn HeycnewHa [15,
16]. KBT TpsibBa Aa ce cumTa 3a CnacuUTeNHO fievyeHne
3a NaLMeHTU C YMEPEHO BUCOK PUCK, KOUTO pasBuBaT
X[ BrowaBaHe BbLMNPEKW afgekBaTHa MbpBOHaYarHa
0032 aHTMKoaryrnawms 1 npyM KOMToO CUCTEMHATa TPOM-
6onusa e NnpoTuBonokasaHa unu HeycnelHa [6].

(impaired mental status; cold, clammy skin; oliguria);
anuria ; elevated serum lactate);

3. Persistent hypotension (SBP < 90 mm Hg
or drop in SBP = 40 mm Hg lasting more than 15
minutes or not caused by new-onset arrhythmia,
hypovolemia, or sepsis) and right ventricular (RV)
dysfunction detected by transthoracic echocardiog-
raphy or computed tomography [6]. Moderate-high
risk is present in patients with evidence of RV dys-
function on echocardiography or computed tomog-
raphy pulmonary angiography (CTPA), in combi-
nation with elevated troponin levels indicative of
myocardial damage.

Given the data in some cohort studies of an inci-
dence of over 15% of early PE-related death in the
high-risk group with a predominance of deaths in the
first hours after admission, urgent systemic throm-
bolysis is the treatment of choice [6, 8, 9]. Thera-
peutic anticoagulation alone, without reperfusion
treatment, is sufficient in moderate-high risk patients
without haemodynamic instability. The study PEITHO
(Pulmonary-Embolism International THrOmbolysis)
shows that in the first 72 hours of hospitalization,
5.0% of anticoagulated patients in this group devel-
oped HD decompensation and or died, necessitating
emergency reperfusion [10]. Cohort data suggest
that early mortality may reach 5-10% in initially nor-
motensive patients with RV dysfunction and myocar-
dial injury [11].

Key clinical (1), imaging (2), and laboratory (3)
indicators of pulmonary embolism severity in nor-
motensive non-high-risk patients with PE include,
respectively:

1. heart rate > 100 bpm; BP 90-100 mm Hg; re-
spiratory rate > 20 breaths per minute; SaO, < 90%;
concomitant diseases: chronic heart failure, active
neoplasm,;

2. echocardiography (at least 1): RV/LV > 1.0;
TAPSE < 16 mm; dilated IVC; CTPA: RV/LV > 1.0;

3. elevated levels of cardiac troponin or
NT-proBNP > 600 pg/ml, or serum lactate 2 mmol/I
[6, 12-14].

CBT is not currently the treatment of first choice in
any category of PE. According to current guidelines,
CBT should be considered in patients with high-risk
PE in whom systemic thrombolysis is contraindicated
or unsuccessful [15, 16]. The CBT should be consid-
ered as a bail out treatment for moderate-high-risk
patients who develop haemodynamic worsening de-
spite adequate initial dose of anticoagulation and in
whom systemic thrombolysis is contraindicated or
unsuccessful [6].
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A6conromHume npomueornoka3aHusi 3a ¢hubpu-
HOJIU3a eKJIroYeam: VICTOpWS 3a MpeLecTBall, XeMo-
parvyeH WHCYNT WU WHCYNT C HEW3BECTEH MPOWU3XOL,;
NCXEMUWYEH MHCYNT B MMHanoTo (6 mecela); Heonnasma
B LiEHTpanHa HepBHa CUCTEMA; rornsiMa TpaBma, XUpyp-
rMs Ny TpaBMa Ha rnaea npes npegxogHute 3 ceamu-
uM; xemoparMdHa guartesa; akTMBHO KbpBeHe. OmHo-
cumesilHUMe rnpPomMueornoKa3aHusi Ca:. TPaH3UTOpHa
MCXeMUYHa aTtaka B nocregHute 6 mMeceua; nepoparsnHu
aHTUKoarynaHTn; 6peMeHHOCT Mnn NbpBa nocTnapTan-
Ha cegMuua; NMyHKUMS C HEKOMMPECUBHA TOKanu3aums;
TpaBMatTM4yHa peaHumauusi; npuroxeHne Ha ECMO;
HanpegHano 4YepHoapobHo 3abonsiBaHe; MHAEKLMO3EH
€HOOKapauT; akTMBHA NeNTUYHA A3Ba; pedopakTepHa Xu-
neptoHusi (CAH > 180 mm Hg) [6].

TekyLMTe HAaCOKM NpenopbYBaT NaUMeHTH C NpusHa-
umn Ha OK gucdyHkums ot exokapguorpadua unm CTPA,
NPUOPY>KEHN OT MONOXUTENEH TPOMOHWH, Aa 6baaT Mo-
HUTOpMpaHU Npe3 MbpBUTE 2-3 AHW NOPaay pycka paHHa
X[ oekoMmneHcaums n LmpKynaTtopeH konanc. dakropu-
Te, KOMTO nognexar Ha npocnegssaHe M OBMKHOBEHO
npeaxoxgat X[ konanc, BKNOYBaT nepcucTupaita umm
BrioLLIABALLA Ce TaxvKapausi, cnag, B CUCTONHOTO KPbBHO
HansraHe, NoBuLLaBaHe Ha AuxaTternHara JYectorta v npu-
3HauM Ha opraHHa xunonepdysus (Hanp. HamansBaHe
Ha guypesata, yBenMyeHn HMBa Ha nakrar) [6].

EnHa oT paspaboTeHnTe TOYKOBM CUCTEMW 3a Ha-
bniogeHve Ha nauMeHTUTe No Bpeme Ha GOonMHUYHUS
UM NPECTON N naeHTUdULMPaHE BEPOSITHOCTTA OT BIO-
LaBaHe Ha >XM3HeHus UM cTaTtyc e T.Hap. NEWS2 (the
National Early Warning Score 2). Toi BkntouBa 6 ousu-
OfIOrMYHN NapamMeTbpa: AMxaTernHa 4YecTora, KUCnopoga-
Ha catypauwus, Temnepatypa, CAH, cbpgeyHa vyectota
M HMBO Ha Cb3HaHWe, pe3ynTaT OT 5 unm NoBeYve TOYKU
€ VHOVKaums 3a CneLuHOo feYeHne, MOBTOpPHA OLEHKa U
OelncTBue, a pesynTar 7 Unu no-B1coka — 3a cnacurert-
Ho neveHue [17]. C ornepn Ha oLeHKa Ha TepaneBTUYHUSA
OTIOBOpP HSAKOW aBTOpM Mmpeanarar Tpy Bb3MOXHU CLie-
Hapusi — TepaneBTUYEH yCnex, TepaneBTUYHO HEMOBMNN-
siIBaHe UNn TepaneBTUYeH Heycrnex, KOUTo npegonpeae-
naT nocneasalymsa nedeber nogxon [5].

KBT ocHOBHO HamarnsiBaT TpoMboembonmyHaTa obc-
TPYKUMSI HA NpoKCUManHute 6enogpobHu apTepum, Bba-
CTaHOBsBalkvn ©enogpobHust KPbBOTOK M nogobpsiBaHe
Ha OK dyHkums. Te BKOUBaT KaTeTbp-HacodeHa ppar-
MEHTaUMs Ha CbCMpeKa, MexaHn4Ha eMbonekToMus, fo-
KarnHa Tpombonusa 1 KoMOUHMpaHM hapmMako-MexaHU4YHU
nooxoan [5]. MNo-ronsiMa YacT oT gaHHUTe ca GasupaHu
NPeayMHO Ha CepuM KIMMHUYHK crydaun, a single-arm knu-
HWYHM MPOYYBaHMS U3MOM3BaT acnMpaums ¢ MexaHuyHa
dparmeHTaums — Indigo system (Penumbra acnupauusi
CcbC unn 6e3 mMexaHudHa cparmeHTaums — FlowTriever
System — Inari); TpomBonuTyHa MHAY3Us C ynTpassy-
koBa gucnepcusi (EkoSonic — Boston Scientific), kakto n
camocTosATenHa TpombonutuiHa uHoy3us (UniFuse —
Angiodynamics; Cragg-McNamara — Medtronic).

Absolute contraindications for fibrinolysis
include: history of previous haemorrhagic stroke
or stroke of unknown origin; ischemic stroke in the
past 6 months; neoplasm in the central nervous sys-
tem; major trauma, surgery, or head trauma in the
previous 3 weeks; blood diathesis; active bleeding.
Relative contraindications are: transient ischemic
attack in the last 6 months; oral anticoagulants;
pregnancy or first postpartum week; puncture with
non-compressive localization; trauma resuscitation;
extracorporal membrane oxygenation (ECMO) ad-
ministration, advanced liver disease; infective en-
docarditis; active peptic ulcer; refractory hyperten-
sion (SBP >180 mm Hg) [6].

Current guidelines recommend that patients with
signs of RV dysfunction detected by echocardiogra-
phy or computed tomography pulmonary angiogram
(CTPA) and accompanied by a positive troponin should
be monitored for the first 2-3 days because of the risk
of early RV decompensation and circulatory collapse.
Factors that usually precede haemodynamic collapse
include persistent or worsening tachycardia, a fall in
systolic blood pressure, an increase in respiratory rate,
and signs of organ hypoperfusion (e.g., decreased di-
uresis, increased lactate levels).

One of the developed point systems for monitor-
ing patients during their hospital stay and identifying
the probability of deterioration of their vital status is
the NEWS2 (the National Early Warning Score 2). It
includes 6 physiological parameters: respiratory rate,
oxygen saturation, temperature, SBP, heart rate and
level of consciousness, a score of 5 or more points is
indication for emergency treatment, re-evaluation and
action, and a score of 7 or higher for rescue treatment
[17]. In order to evaluate the therapeutic response,
some authors propose three possible scenarios —
therapeutic success, therapeutic inaction or therapeu-
tic failure, which predetermine the subsequent treat-
ment approach [5].

CBTs primarily reduce thromboembolic obstruction
of the proximal pulmonary arteries, restoring pulmonary
blood flow and improving RV function. These procedures
include catheter-directed clot fragmentation, mechanical
embolectomy, local thrombolysis, and combined phar-
maco-mechanical approaches [5]. Most of the data are
based primarily on clinical case series, and single-arm
clinical studies, a single-arm clinical trials use aspiration
with mechanical fragmentation — Indigo system (Penum-
bra aspiration with/without mechanical fragmentation —
FlowTriever System — Inari); thrombolytic infusion with
ultrasound dispersion (EkoSonic — Boston Scientific); as
well as standalone thrombolytic infusion (UniFuse — An-
giodynamics; Cragg-McNamara — Medtronic).
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Penykumsa Ha OK/JIK oTHoLEHWE npu neyveHne ¢ Ka-
TeTbp-Haco4yeHa Tpombonuza (KHT) ce yctaHoBsiBa OT
cnegHvTE MO-rorieMn KMHWYHKM npoydsaHus: FLARE
[18], EXTRACT-PE [19], SUNSET sPE [20], nybnukysa-
HY npe3 nocnegHute 5 roguHu. Mo oTHoLeHne Ha 6e30-
NacHOCT MeTaaHanu3 Ha 16 npoy4sanus (860 nauneHTn)
peructpypa BbTpebOnHNUYHA CMBPTHOCT MpU NevYeHune
¢ KHT Ha naumeHTn ¢ Bucokopuckosa BE v npu cpen-
HOPWCKOBW, KOATO BKItouBa cbOTBETHO 0,74% 1 12,9%,
N 4YecToTa Ha xemoparnyeH MosbueH MHeynt e 0,35%
[21]. JonbnHutenHa pegykuusi Ha YCIOXHEHMSTa Ha
MYHKLMOHHOTO MSICTO Ce OCUrypsiBa Ypes3 M3nomn3saHe Ha
YNTPa3ByKOB KOHTPOI MpU M3BbPLUBAHE Ha BEHO3HaTa
NyHKUMS Npy MHBa3vBHaTa npoueaypa [22].

BpemeBuTe nHTEepBanu 3a ctaptTupaHe Ha nevyeHve
¢ KBT 3a naumeHTn, KOUTO BeYe ca npueTn B cneuma-
n3npaH LEHTbP Ca B paMKUTe Ha MakcuMmym oT 60 mu-
HYTW OT MOMEHTa Ha YCTaHOBSIBAHE Ha MHAMKauuaTa
KBT (He Ha noctaBsHe Ha AnarHosa BTE), a 3a Tesn,
KouTto npeacton ga 6baat npexsbprieHy B KBT ueH-
Tbp — 3a npegnovMTaHe B pamkuTe Ha makcumym 90
min, JOKaToO TPETUPAHUAT XeMOLMHaAMUYEH Konanc e
nHavkaumsa 3a cnewHa KBT [5]. Mpu naumeHTn ¢ MHOro
BMCOK PUCK aHTMKOarynauusata e nocrnegsaHa oT CUC-
TeMHa punbpuHonmsa n/vwnm KBT, a npu ymepeHo BUCOK
puck TpsibBa ga ce m3nonsea nepuopg ot 24-48 vaca
Ha HayanHa aHTuKoarynaumsi, KONTO CIyM He camo 3a
oueHKa Ha nokasaHuaTa 3a CDT, HO 1 3a noarotoBka
3a noTeHumMarnHa nHeasmeHa Tepanus [5].

MpenopbyBa ce npeaun KBET ga ce oueHn nokanusa-
LUunsa 1 ToBapa Ha TPOMOOTUYHM Macu B 6enogpobHOTO
pycrio, Tbii KaTo iobapHa 1 NpoKcMMarnHa nokanuaaumsi
Ha TpoMOMWTE e MOo-OOCTbMNHA 3a fiedeHne C NepKyTaH-
HUTE TEXHWKN U OBpaTHO, CerMeHTHa U cybcermeHTHa
nokanmsaumsa ca no-Henogatnmeu Ha nedenmne ¢ KbBT, a
CbLLEBPEMEHHO M MO-YECTO Ce AbKaT Ha anTepHaTuB-
HU Npn4YmHK 3a K HeQoCTaTbyYHOCT, KaTo OCTPO AEKOM-
neHcuparna nynmoHanHa apTepuanHa xuneptoHus [5].
X[ HecTabunHu w/wnu naumMeHTn creg ronsMa xvpyp-
Msi C BUCOKA KINMHWYHa BeposiTHocT oT BTE, npu kouto
€ Hanve BUCOK PUCK OT KbpBEHE 1 exokapauorpadust
Ha MsicTo ycTaHoBsBa [K ancdyHKUmMS, MoraT AUPEKTHO
Aa 6baat TpaHcnopTupaHu OO0 KateTepusalMoHHa na-
bopatopus 3a KBT, npeglectsaHa oT npegnpouenypHa
cTaHgapTHa 6enogpobHa aHrnorpadus [5].

Pruszczyk n cbvaBT. [5] npegnarat cnegHuaT Tepa-
nesTn4yeH anroputbm 3a bBTE:

e MeavkameHTO3Ha Tepanus — aHTMKoarynaums w/
unm Tpombonuaa.

e OueHKa Ha nokasaHusiTa U NPoTMBOMOKa3aHWs 3a
KBT 1 nokanHa Hucka gosa TpoMbonmnaa — npu Bb3MOX-
HOCT ce npegnoymta cbTpyaHudecTBo ¢ PERT; TexHu-
Yyecka oueHka 3a KBT — xeMogMHaMUYHO CbCTOSAHME U
pUCK OT KbpBeHe, nokanuanpaHe Ha BTE no Bb3MOX-
HocT 4pe3 CTPA.

A reduction in the RV/LV ratio with catheter-di-
rected thrombolysis (CDT) treatment has been
established by the following larger clinical trials:
FLARE [18], EXTRACT-PE [19], SUNSET sPE [20],
published in the last 5 years. In terms of safety, a
meta-analysis of 16 studies (860 patients) recorded
in-hospital mortality with CDT treatment in patients
with high-risk PE and in intermediate-risk patients
included, respectively, 0.74% and 12.9%, and the in-
cidence of haemorrhagic stroke was 0.35% [21]. Fur-
ther reduction of puncture site complications is pro-
vided by using ultrasound guidance when performing
the venipuncture in the invasive procedure [22].

The time intervals for starting treatment with
CBT for patients already admitted to a specialized
centre are within a maximum of 60 minutes from the
moment of establishing the CBT indication (not the
diagnosis of PE); and for those about to be trans-
ferred to a CBT centre, preferably within a maximum
of 90 minutes, while a haemodynamic collapse is
an indication for urgent CBT [5]. In very high-risk
patients, anticoagulation is followed by systemic fi-
brinolysis and or CBT, and in moderate-high risk, a
24-48 hours period of initial anticoagulation should
be used, which serves not only to assess the indi-
cation for CBT, but to prepare for potential invasive
therapy [5].

It is recommended before performing CBT to
evaluate the location and burden of thrombotic
masses in the pulmonary bed, since lobar and prox-
imal localizations of the thrombi are more accessi-
ble to treatment with percutaneous techniques and,
conversely, segmental and subsegmental localiza-
tion are less amenable to treatment with CBT. At the
same time the dyspnoea in the latter group is caused
more often of alternative causes of RV failure, such
as acutely decompensated pulmonary arterial hyper-
tension [5]. Haemodynamic unstable and/or post-ma-
jor surgery patients with a high clinical probability of
PE, in whom there is a high risk of bleeding and on-
site echocardiography reveals RV dysfunction, may
be directly transported to a CBT catheter laboratory
preceded by preprocedural standard pulmonary an-
giography [5].

Pruszczyk et al. [5] suggest the following therapeu-
tic algorithm for PTE:

e Drug therapy — anticoagulation and/or throm-
bolysis;

e Evaluation of indications and contraindications
for CBT and local low-dose thrombolysis — coopera-
tion with PERT is preferred if possible; technical as-
sessment for CBT — haemodynamic status and risk of
bleeding, localization of PTE, if possible, by CTPA,;
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o CTaHOoapTHa NOAroToBKa 3a MHBA3VBHA UHTEPBEH-
ums (MHOpMMpPaHo cbrmacue).

o MonuTopuHr Ha CAH, CH, SaO, n 14 npeau v cnea
npolenypara 4o noHe 2-4 yaca cneg X[ nocturHaro cra-
oununsmpate.

e Ocurypete cbA0OB AOCTbI MNpe3 BbTpeLlHaTa tory-
napHa vnu obwa gemoparnHa BeHa C yrnTpasBYyKOB KOH-
TpoOr.

e VI3amepete nHBa3nBHO HansraHe u Sa0, ot 6enoa-
pobHaTa apTepus.

o /I3BbpLUETE CEMNEKTMBHA KOHBEHLMOHAmNHa aHrvi-
orpadoms, kato npunoxute 10 ml koHTpacT npu 5 mi/s, 3a
npegnoyntaHe B 20° nsiBa npegHa koca (LAO) nosuums
3a BM3yanuaunpaHe Ha nsisata 6enogpobHa aptepusi 1 3a
npeanodmtaHe 20° asicHa npegHa koca (RAO) nosmums
3a BU3yanuavpaHe Ha gsacHata OenogpobHa aptepus.
KpaHnanHa RAO cblio Moxe ga 6bae ot nonsa.

e [locTaBeTe M3BPaHOTO YCTPOWCTBO U U3MbLIHETE
KBT, cneqeariku cneumuyHnUTE NPenopbKi.

o [punoxeTe napeHTepanHa aHTMKoarynauus no
BpeMe Ha WHBa3uBHaTa npoleaypa (OCBEH ako ca Hanu-
ue abconoTHU NPOTMBOMNOKa3aHws) n obMucnete nado-
paTopeH MOHUTOPUHI ¢ aHTu-Xa, ACT unm aPTT. lNopa-
OV nuncata Ha HayyHa [4oKasaTencrsa, OcTaBa CrMOpHO
0anu MHTEH3VBHOCTTA Ha aHTUKOarynaHTbT 1 Mo-crneuu-
anHo gosara HedpakUMOHUPaH xenapuH Tpsbea ga ce
Hamanu no BpeMe Ha JflokanHa TpoMbonmaHa MHQY3MS.
OcobeHO BHUMaHWE U3MCKBAT NaLMeHTU, KOUTO ca Bunm
npegsapuTenHo nekysaHn ¢ LMWH vnu ¢ gnpektHn ne-
popanHy aHTUKoaryrnaHTu.

e 3a oueHKa Ha edbekTa OT NeYeHMETO MOBTOpPETE
WHBAa3UBHO MU3MepBaHe Ha HansraHeTo B 6enoapobHata
aptepus (PA) n cmeceHa BeHosHa Sa0, npeam oTcTpaHs-
BaHe Ha kaTeTbpa.

o YnpasneHue n MoHuTopuHr cneg KBT: oo noctura-
He Ha X[] ctabununsmpaHe.

e [lpogbimkeTe MapeHTepanHara adTvKoarynaums
C MbflHa [o3a cred NpUKIoYBaHe Ha npoueaypara, oc-
BEH aKko He ca Hanvue abCcontoTHM NPOTUBOMOKA3aHUS.
HedpakumoHnpaHuaT xenapuH TpsidBa Aa ce 1M3non3ea
npu naumeHTn, kouto octasat X[ HectabunHu no Bpe-
Me Ha OTCTpaHsiBaHe Ha kaTeTbpa. [oBe4eTo naumeHTu
MoraTt QUpeKTHO Aa npemuHat kbM LMWH unuv ampekTHm
nepoparHy aHTMKoarynaHTu, Korato MHQy3msiTa Ha xe-
napviH NpuknoyK. [No-HaTaTbLHOTO ynpasneHve Tpsbea
[a crnepgpa HacToswwmTe pbkoBoacTBa Ha ESC, Bk, npo-
ObIDKMTENHOCTTA Ha aHTuKoarynaumsra.

MATEPMAN N METOAMU

3a nepuoga man 2021-2024 r. B HawlaTta KnvHKKa
ca nekyBaHu obwwo 35 nauneHTn c octpa BTE. B ToBa
PETPOCMNEKTUBHO MPOYYBaHe ca BKMNOYEHU 23-Ma na-
LMeHTN , KouTo ca nognoxeHn Ha KBT kaTo nbpBUYHa
ctpaterus. lNpu octaHanute 60MnHM e NpoBeaeHa cuc-

e Standard preparation for invasive intervention
(informed consent);

e Monitoring of SBP, SBP, SaO, and SBP before
and after the procedure until at least 2-4 hours after
haemodynamic stabilization;

e Provide vascular access through the internal
jugular or common femoral vein with ultrasound
guidance;

e Measure invasive pressure and SaO, from the
pulmonary artery;

e Perform selective conventional angiography,
delivering 10 ml of contrast at 5 ml/s, preferably in
a 20° left anterior oblique (LAO) position to visual-
ize the left pulmonary artery and preferably a 20°
right anterior oblique (RAO) position to visualize the
right pulmonary artery. Cranial RAO may also be
beneficial;

e Insert the selected device and run the CBT fol-
lowing the specific recommendations;

e Administer parenteral anticoagulation during
the invasive procedure (unless absolute contrain-
dications exist) and consider laboratory monitoring
with anti-Xa, ACT, or aPTT. Due to the lack of scien-
tific evidence, it remains controversial whether the
intensity of the anticoagulant and in particular the
dose of unfractionated heparin should be reduced
during local thrombolytic infusion. Particular atten-
tion is required in patients who have been previ-
ously treated with LMWH or with direct oral antico-
agulants;

e To assess treatment effect, repeat invasive
measurement of PAP and mixed venous SaO, be-
fore catheter removal;

e Management and monitoring after CBT: until
achieving haemodynamic stabilization;

e Continue full-dose parenteral anticoagula-
tion after completion of the procedure unless abso-
lute contraindications exist. Unfractionated heparin
should be used in patients who remain haemody-
namic unstable during catheter removal. Most pa-
tients can be directly switched to LMWH or direct oral
anticoagulants when the heparin infusion is finished.
Further management should follow current ESC
guidelines, including duration of anticoagulation.

MATERIAL AND METHODS

For the period May 2021-2024, a total of 35 pa-
tients with acute PE were treated in our cardiology
department. This retrospective study included 23 pa-
tients who underwent CBT as a primary strategy. In
the remaining patients, systemic thrombolysis was per-
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TeMHa Tpombonu3a npu 3-ma naumeHTn, a 8 ca neky-
BaHN KOHCEPBATMBHO C aHTMKOArymnaHT.

B rpynata ¢ eHgoBackynapHo rieyeHue npu 8 6o-
nHK e nposefeHo npeanpouenypHo KT nscnensane, a
npu octaHanute 15 e npoBexgaHa OUWPEKTHO Cenek-
TMBHa nynmoaHruorpadus (dur. 1 n 2) Benykm naum-
€HTW ca C HanuuMe Ha TPoOMBOTMYHM MaTepun B egHa
n /vnn B oBete 6enogpobHu apTepun 1 B nobapHute
apTepun, NOAXOAALLM 3a doparMeHTauus.

formed in 3 patients, and 8 were treated conservatively
with LMWH anticoagulants.

In the group with endovascular treatment, 8 pa-
tients underwent a pre-procedural scan, and the re-
maining 15 underwent direct selective pulmonary an-
giography (Figure 1 and Figure 2). All treated patients
have the presence of thrombi in one and/or both white
arteries and in the lobar arteries, suitable for fragmen-
tation with catheter.

®ur. 1. CenektnBHa nynmoaHrnorpacdus Ha naumeHTka ¢ MacvuBHa
BTE — Bu3yanusupar ce oTNMBbYHN TPOMOOTUYHW MaTepun BASACHO
Ha HMBO N0BapHM 1 CerMeHTHU apTepun
Fig. 1. Selective pulmonary angiography of a patient with a massive
PE — thrombi are visualized on the right at the level of the lobar and
segmental arteries

LlenTa Ha n3cnegBaHeToO BKIoYBa npocregsiBaHe
Ha: KNNMHWYHKSA Xopg, edoekTa OT TIe4eHNEeTO 1 NporHosa-
Ta Npv BUCOKO N YMEPEHO PUCKOBM NaUMEHTH, NeKyBa-
Hu 3a ocTpa BTE ¢ KBT.

Mpn naumeHTUTE Cca u3cnegBaHW CriegHUTe Mpo-
MEHIMBM B pamMKuMTe Ha GOMHUYHWUSI npecTon: 1) nom;
2) Bb3pacT; 3) aHamHes3a 3a [BT; 4) Bpeme OT Haua-
N0TO Ha cMmnToMaTtukaTta Jo npoeexaaHe Ha KBT; 5)
XemMoavHaMmM4eH cTaTyc npu nocrbneade; 6) SaO, npu
noctbneaHe; 7) PESI score; 8) nabopaTtopHa oLgeHka
(TponoHun); 9) OK/JIK oTHoweHwne; 10) MHOAMPEKTHO 13-
MepeHo HansiraHe B GenogpobHaTa apTepusi npean 1
cnep npouenypata (cboTrBeTHO Pre-PAPs Echo n Post-
PAPs) upes exokapguorpadus; 11) nHBasnBHO u3Me-
peHo HansraHe B GenogpobHaTta apTepust (CUCTOSHO,
OMacTornHO 1 CpedHo) npeau 1 cnep npoueaypara; 12)
KOHTpanHamkaummn 3a umbprHonmaa (abcontoTHM 1 oT-
HocuTenHu); 13) nocTnpoueaypHO XeMoparmyHo cbou-
THE — BKJ1. XeMOparnyeH MHCynT; 14) cMbpT.

@dur. 2. CenekTuBHa 6enoapo6Ha aHrmorpadus Ha naumeHT ¢
TpomGu B nsaBaTa AonHa nobapHa apTepus

Fig. 2. Selective pulmonary angiography of a patient with thrombi in
the left inferior lobar artery

The aim of the study is to define the clinical
course, efficacy effect and prognosis in high and mod-
erate-risk patients treated for acute PE with CBT.

The following variables were examined in patients
during the hospital stay: 1) gender; 2) age; 3) history
of DVT; 4) time from the onset of symptoms to the
conduct of CBT; 5) haemodynamic status upon ad-
mission; 6) Sa0, on admission; 7) PESI score; 8) lab-
oratory assessment (troponin); 9) RV/LV relationship;
10) PAPs, estimated by echocardiography before and
after the procedure (respectively Pre-PAPs Echo and
Post-PAPs); 11) invasively measured PAP (systolic,
diastolic and mean) before and after the procedure;
12) contraindications for fibrinolysis (absolute and
relative); 13) post-procedural haemorrhagic event —
including haemorrhagic stroke; 14) death.
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Bcuykm maumeHTy ca nogsioxkeHn Ha KateTepmsaumst
Ha 6enogpobHaTa apTepusi CbC CTaHOAPTU3NPaH NPOTO-
korn. KBT BkntouBa pparmeHTauus Ha Tpomba ¢ nomoLta
Ha Pigtail katetbp (dour. 3) n cenekTnBHa rbpUHONMU3a
C PEKOMOWHAHTEH TbKaHEH MMa3MMHOrEHEH aKTMBATOP
(rTPA, alteplase) B gosa 0.3 mg/kg, kato nosara ce pas-
[Jensi Ha NnoroBMHa BbB Bcsika OT 6enogpobHuTe apTe-
pyK 1 ce nHoy3npa 3a no 15-MnHyTeH MHTEpBan Ha nep-
dy30op, ¢ 10-MmHyTEH CBOBOAEH MHTEPBAN MeXay ABETe
nHy3nn. CpeaHa NPOABbIMKMTENHOCT Ha npoueayparta —
75 min. MianonssannTe gocTbnm ca v. cubitti dex (52%), v.
femoralis dextra (43%) v v. jugularis interna dextra (5%).

PE3YNnTATH

[pynata e npeacraBseHa oT 10 Mbxe 1 13 XeHu Ha
cpeaHa Bb3pacT 64,9 rognHu. AHamMHe3a 3a Npeaxox-
pawa OBT ca nmanu 33,3% ot nauueHTute, a 26% (6
nauneHTn) ot rpynata ca 6unu X[ HectabunHu npu
XocnutanusauusTa.

[MaumeHTnTE ca cTpaTMdULMpPaHn cnopen MHOEeKCHLT
Ha TexecTTa Ha 6enogpobHata embonus (PESI) (cwur.
4): PESIV - 39% (9), IV—-4,5% (1), n 1l 56.5% (13).

OK/MK oTHoweHne Hag 1 e ycTaHoBeHo npu 56,5%.
OcpenHerara cronHocT Ha Sa0, e ua4mncneHa 87,73%.
[MoBMLLIEHN CTOMHOCTM Ha TPOMOHWHA ce Habniogaear
npu 33,3% (7 nauneHTn), Kato Npyu NauueHTUTe c neta-
neH u3xop ToBa yBenuyeHve e cbotBeTHO 31 1 3,9 NbTH
Hag 'MH. CpenHoTo BpeMe OT Ha4anoTo Ha CMMMTOMaTK-
kaTa o nposexaaHe Ha KbT e 4 gHu.

A6conmomHu KOHmpauHOUKayuu 3a CUCTEMHA
mbprHonusa nma npu 2 (8.7%) ot GonHuTe: MbpBU-
AT NaUMEHT — C aHaMHECTUYHU JaHHM 3a MeneHa eaHa
cegMuua npeau Xocnurtanu3aumsita, HO Mpe3eHTUpalLL
ce C HopMareH XemornobuH npu xocnuTanu3auusTta, a
BTOPUAT — 4 aHu cneg M. OmHocumenHu KoHmpa-
UHOUKauuu 3a cucTeMHa mbprHonmnsa ca Hanumue npu
17,4% (4 naumeHTV — TpMMa Ha Bb3pacT Hag 75 rognHn n
e[ViH crep onepauys Mo noBof Ha XepHUs).

All patients underwent pulmonary artery catheter-
ization with a standardized protocol. CBT includes frag-
mentation of the clot using a Pigtail catheter (Figure
3), and selective fibrinolysis with recombinant tissue
plasminogen activator (r-TPA, alteplase) in a dose of
0.3 mg/kg, with the dose divided in half in each of the
pulmonary arteries and infused for 15 minutes perfu-
sion interval, with a 10-minute free interval between the
two infusions. Average duration of the procedure was
75 minutes. Vascular access used is v. cubiti dextra
(52%), v. femoralis dextra (43%) and v. jugularis interna
dextra (5%).

®ur. 3. CenekTnBHa nynMmoHanHa aHruorpadus Ha 45-roguieH
nauMeHT C LUOK, AbfKally ce Ha MacuBHa ABycTpaHHa BTE —
TPOMOBLT Cce BM3yanuavMpa B YCTMETO Ha nasaTta 6enogpobHa
apTepusi, KOETO BOAM A0 NOYTM MbnHata wm oknysus. CBT ce
npeacTaesa Ypes pparMeHTMpaHe Ha TpoMbBoTMyHaTa Matepus ¢
rnomMoLyTa Ha KaTeTbp C MUITENn 1 cenektusHa cubpuHonusa c
PEKOMOUHAHTEH TbKaHeH NnasMMHOreHeH akTMBaTop

Fig. 3. Selective pulmonary angiography of a 45-year-old pa-
tient presenting with shock, due to a massive bilateral PTE — the
thrombus is visualized on the left pulmonary artery ostium, leading
to almost its complete occlusion. CBT is presented by fragmenta-
tion of the thrombotic matter using a Pigtail catheter and selective
fibrinolysis with recombinant tissue plasminogen activator

RESuULTS

The group is represented by 10 men and 13 wom-
en with an average age of 64.9 years. About a third
(33.3%) of the patients had a history of previous DVT,
and 26% (6 patients) were haemodynamic unstable on
admission at the hospital.

Patients were stratified according to the pulmonary
embolism severity index (PESI) (Figure 4): PESI V —
39% (9), IV —-4.5% (1) and Ill 56.5% (13).

RV/LV ratio above 1 was found in half of the pa-
tients (56.5%). The average value of SaO, was cal-
culated to be 87.73%. Elevated troponin values were
observed in 33.3% (7 patients), and in the patients
with a fatal outcome, this increase was 31 and 3.9
times above ULN, respectively. The average time
from the onset of symptoms to CBT is 4 days.

There were absolute contraindications for sys-
temic fibrinolysis in (8.7%) of the patients — a female-pa-
tients with a history of melena one week before hos-
pitalization, but presenting with normal haemoglobin,
and the second patient was after a stroke 4 days before
the PE. Relative contraindications were observed —
in 17.4% (4 patients — three over 75 years of age and
one after a hernia operation).
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Bcuukm naumeHTn ca nekyBanu ¢ KBT (dur. 3 u 5).
[MpoBeneH e cpaBHUTEneH aHanua mexagy ExoKl™ oue-
HeHuTe Pre- n Post-PAPs (cpegHy CTOMHOCTU CbOTBET-
Ho 54,63 mm Hg n 27,08 mm Hg) 4ype3 caBoeH t-TecT.
MHBa3nBHO nsuncneHoto cpegHo PAPs e ¢ TeHaeHUnsa
3a pegykums — ¢ 14,28 mm Hg (ot 63,28 mm Hg npegn-
npoueaypHo go 40 mm Hg noctnpoueaypHo), anacton-
HoTo ¢ 8,9 mm Hg (o1 28,5 mm Hg npegnpouenypHo Ao
19,6 mm Hg noctnpouenypHo), a cpegHoTo — ¢ 10,94
mm Hg (ot 42,24 mm Hg npegnpoueaypHo o 31,30
mm Hg noctnpouenypHo) (tabn. 1).

14
12
10

PESI 4 PESI 5

O N B OO

PESI 3

@dur. 4. Knacudukaums Ha uHaekca Ha TexecT Ha 6enogpobHarta
embonus (PESI)
Fig. 4. Pulmonary embolism severity index (PESI) classification

MocturHata e He3abaBHa peayKuMsi Ha cpenHo
BAH 10 mm Hg, koeTo e 4oCTaTbyHO 3a HAaBPEMEHHO
cTabununsmpaHe Ha nauueHTuTe.

YCrnoxXHeHuATa ca npeactaBeHn ot 1 xemoparmyeH
nHeynT (4.4%), KoWTO ce pa3suBa Ha 48 vac cneg npo-
ueaypaTa, cneg usnvsaHe oT LOKOBaTa CUMNToMaTuka
1 3HAYUTESHO KIMHUYHO CTabununsmpaHe (NaumMeHTsT e
Ha neveHune ¢ puBapokcabaH 2 x 15 mg npu pa3BuTue-
TO Ha HeBposfiorMyHaTa cumnTomartvka). Peructpupa
netaneH usxog cneq 10 gHu npecton B OAUIN.

All patients were treated with CBT (Figure 3 and
Figure 5). A comparative analysis was performed be-
tween echocardiogram-estimated Pre- and Post-PAPs
(mean values 54.63 mm Hg and 27.08 mm Hg, respec-
tively) by paired t-test. Invasively calculated systolic
PAPs were reduced by 14.28 mm Hg (from 63.28 mm
Hg pre-procedure to 40 mm Hg post-procedure), dia-
stolic by 8.9 mm Hg (from 28.5 mm Hg pre-procedure
to 19.6 mm Hg post-procedure), and mean by 10.94
mm Hg (from 42.24 mm Hg pre-procedure to 31.30 mm
Hg post-procedure) (Table 1).

Ta6nuua 1. MUHBa3MBHa xeMoAUHaMUYHa OLIEHKa, u3paseHa
ype3 CUCTOSTHO, AnacTornHo 1 cpeaHo PAPs npeav u cnep
KBT

Table 1. Invasively estimated hemodynamics, expressed
by systolic, diastolic and mean PAPs before and after

CBT
MpeanpoueaypHoO MocTnpoueaypHo
(mm Hg) (mm Hg)
Before CBT (mm Hg) After CBT (mm Hg)
sPAP 63.2 40
dPAP 28.5 19.6
Mean PAP 42.24 31.30

®wr. 5. CenektBHa benogpobHa aHrnorpadusi — pesynrar BegHara cneg KbT

Fig. 5. Selective pulmonary angiography — the result immediately after CBT

An immediate reduction of the average PAP of
above 10 mm Hg was achieved, which is sufficient for
timely stabilization of the patients.

Complications were represented by one haemor-
rhagic stroke (4.4%), which developed 48 hours after the
procedure, after the shock symptoms had resolved and
significant clinical stabilization and improvement was
observed. (The patient was treated with rivaroxaban 2 x
15 mg at the time of the development of the neurological
symptoms). The patient died after 10 days in the ICU.



KombuHupaHaTa TpoMG-hparmeHTaums 1 KaTeTbp-HacodYeHa TpoMGonumaa... 69

BTopuaT cMbpTeH criyyar BbB BbTPEOOHUYHN YCIT0-
BWSl € Ha MaUMEHT, MOCTBMNWIT C TEXbK KapaMOreHEH LLIOK,
KOMTO BBIPEKU NIEYEHNETO He Be NPeofonsH U NovnHa
Ha 24-Tsi yac OT XocnuTanu3aumaTa (MHy3naTa Ha
TpoMbonuTrKa 6e npogbIrkeHa 4O MakcumarnHa gosa).

BonHuTe ca npocneaeHu No OTHOLLEHWE Ha CMbPT-
HOCT — BbTpebOonHu4Ha, paHHa (4o 6-ns mecel) U KbC-
Ha (12-usa meceL).

Ha 6-usa meceLl npu npocneasiBaHETo ce yCTaHOBU
CMBPT MpM Olle ABama MauMeHTn — xeHa Ha 81 . ¢
ronsiMo KbpBeHEe — MefneHa, 1 BTOPY NauUMEeHT C HesicHa
npu4yMHa 3a cMbpT, ¢ BepoaTHa BCC.

Mpu npocnegsBaHeTo Ao 12-na mecel, KbCHa CMbpPT-
HOCT He ce perctpupa. ObLlata perucTpupaHa CMbpT-
HOCT npm npocriefeHarta KoxopTa naumeHTn e 17.39% Ha
12-ns meceu.

OBCBXAOAHE

WNacnenBaHata rpyna obxsalya naunmeHTn Ha cpea-
Ha Bb3pacT 65 ., kaTo HabnogaBaHaTa CMbPTHOCT ce
perucTpmpa U3KnYmMTenHo npu nuua Hag 75 r. MNpea-
CTaBsHETO Ha [ABaTa nofa e MoYTU EeKBMBANEeHTHO.
BkrntoveHn ca naumeHT ¢ MHOro BUCOK U C YMEPEHO
BNCOK puck, ¢ oueHeH PESI score B amnanasoHa -V
CT. BeposaTHa eTnonornyHa npmynHa 3a Tpomboemobo-
nunyHua nHunaeHt npy 33% e OBT. CpegHoTto Bpeme
OT KMWHWYHA Npe3eHTaunsa 0O NOoCTaBsHE Ha AmarHo-
3a Mpu HawuTe NauueHT € 4 OHW, NoYTU ABYKpaTHO
Mo-paHHO CMPSIMO OTYETEHOTO MO NMTepaTypHa crnpas-
Ka cCpeaHOoTO AMarHOCTUYHO 3abaBsiHe C NOYTU 7 OHW.

B3 ocHoBa Ha ropemsnoXeHoTo MOXe Aa ce 3a-
KIToun:

1. Hemanka 4yacT oT nauneHTuTe ca C HarnM4Hn KOH-
TpanHaMKauum 3a cuctemHa Tpombonmaa — obLo 6 (2 ¢
abcomntoTHU, 4 C OTHOCUTENHW), HO Nopaau HanuyHaTa
ocTtpa BTE e npoeegeHo KBT ¢ nokanHa Tpombornusa,
KOETO He JoBede A0 XeMoparvyHu ycrnoxHenus. Mpu
naumeHTa, Npu KONTO ce Habnogasa NHTpauepebpanHa
Xemoparusi, nunceaxa abCcontoTHN NPOTMBOMNOKa3aHS.

2. CpaBHutennuuaT aHanua mexay ExoKI™ oueHe-
HuTe Pre- n Post-PAPs nokassa, 4ye HamanaBaHeTo
Ha PAPs cnen ne4yeHMeTo e CTaTUCTUYECKN 3HAYMMO,
KOEeTO npeanonara, nonoXxuteneH edekT oT nevyeHne-
To. ToBa ce NOTBbPXAABA U OT 3HAYMMa peayKuus Ha
WHBa3NBHO M3MEPEHOTO CUCTONHO, AMACTOITHO U cpea-
Ho PAP npeawn u cnep npoueaypata. Npu npocnegsisa-
HeTO Ha 12-us meceL Tasu pefykuus ce 3agbpxa 1 B
KoxopTaTa He ce HabntogasaT 6onHn ¢ CTEPH.

3. CMBbpTHUTE Cry4an BbB BbTPEOOMHUYHN YCOBUS
ce Habntogasat Npu ABama ot nauneHTute (8.7%) (cb-
OTBETHO XeMoparnyeH MO3bYeH WHCYNT U KapauoreHeH
WokK). MNMogobHa paHHa TeHOEHUMS 3a YCIOXHEHUS € YC-
TaHOBEHA M OT KOXOPTHU NPOYyYBaHUS Ha BUCOKOPUCKOBA

The second in-hospital death occurred in a patient
with severe cardiogenic shock, who, despite treatment,
did not recover and died within 24 hours (thrombolytic
infusion was continued up to the maximum dose).

All other patients were followed for 12 months in
terms of mortality — IN-hospital, early (up to 6 months)
and late (12 months).

At 6 months of follow-up, death was registered in
two more patients - an 81-year-old woman with major
bleeding- melena and a second patient with an unclear
cause of death, but probable SCD.

At follow-up up to 12 months, no late mortal-
ity was recorded. The total recorded mortality of
the patients treated with CBT was 17.39% at 12
months.

DiscussION

The study group included patients with an av-
erage age of 65 years, and the observed mortality
rate was recorded exclusively in patients over 75
years. The representation of both sexes is almost
equivalent. Patients with an estimated PESI score
in the IlI-V range were included. Probable etiolog-
ic cause of the thromboembolic event in 33% was
DVT. The average time from clinical presentation to
diagnosis in our patient was 4 days, almost twice as
early as the average diagnostic delay of almost 7
days reported in the literature.

Based on the finding of our study several conclu-
sions can be made:

1. A considerable number of patients experiencing
PE have some contraindications for systemic thrombol-
ysis —in our group a total of 6 (2 with absolute, 4 with
relative). Performing CBT with local thrombolysis did not
lead to high number of haemorrhagic complications. The
patient with intracerebral haemorrhage had no absolute
contraindications for systemic thrombolysis.

2. The comparative analysis between echocar-
diography assessed Pre- and Post-PAPs shows that
the reduction of PAPs after the treatment is statistical-
ly significant, suggesting an immediate positive effect
of the treatment. This is also confirmed by a significant
reduction in the invasively measured systolic, diastolic
and mean PAP before and after the procedure. At the
12-month follow-up, this reduction was maintained and
no patients with chronic thromboembolic pulmonary hy-
pertension (CTEPH) were observed in the cohort.

3. In-hospital deaths occurred in two of the pa-
tients (8.7%) (haemorrhagic stroke and cardiogenic
shock, respectively) A similar early trend for com-
plications was also found in cohort studies of high-
risk PE, where an early death rate of over 15% was
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BTE, kbaeTo e pernctpupaHa 4ectora Ha paHHa CMbPT
Hag 15% [6, 8, 9]. Ha dhoHa Ha HanuyHWUTE NUTEpPaTypHU
AaHHW CMBbPTHOCTTA B HalLaTta rpyna e no-Hucka crnpsiMo
HenekyBaHa octpa BTE (okono 30%) [3]. MNMpw npogbn-
XWUTEnHo npocneassaHe (12 mecela) He ce perucTpupa
pexocnuTanuaaLmm no noBoAd Ha peuname Ha BTE v cbp-
AevHa HeOCTaTbYHOCT.

3AKNIOYEHUE

Pesyntatte oT npoBeoeHOTO M3cnenBaHe YTBbpX-
AaBaT eHOoBacKyrnapHaTa Tepanus Ha ocTpata BTE
NPy BUCOKO M YMEPEHO PUCKOBM MALMEHTU KaTo Tepa-
NEBTUYHO N NPOTHOCTUYHO ehEKTUBHA, HO CBLLO Taka U
HMCKOpUCKOBa 3a NauuveHTa. [pensua HeaoCTaTbyYHUAT
3a NOCTUraHe Ha cTaTucTuyecka 3HaymmocT 6pon naum-
€HTW B rpynara v nuncara Ha paHgoMu3auusi, ca Heob-
XOOVMM ronemMy paHaoMU3UPaHK KITMHUYHW MPOYYBaHus,
KOVUTO [Ja CPaBHAT pasfUYHUTE MOAANHOCTM Ha eHAOo-
BaCKylapHO M CXeMW Ha MEOMKaMEHTO3HO IledeHve C
Len cb3gaBaHe Ha OBLLOMPUET OMPOCTEH TepaneBTUYEH
anropuTbM npu rpynute Ha octpa BTE ¢ Bucok puck ot
netaneH u3xop.

He e deknapupaH KOHGbrIuKm Ha uHmepecu
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