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XpoHnyHaTa TpoM60eMbOonMYHa MyNIMOHaHa XUNepToHMS € psaKo 3abonsiBaHe, KOETO Hall-4eCTo Ce pa3BuBa crnej
npexuBsiH ocTbp 6enogpobeH Tpomboembonuabm. TS ce MpuYnHSBA OT nmepcucTupalla obCTpykums Ha Genoa-
pobHWTE apTepumn OT OpraHM3upaHn TPoMBY, KOSTO BOAW 40 NpepasnpeseneHne Ha KpbBOTOKa U BTOPUYHO PeEMO-
AenupaHe Ha 6enofpobHOTO MUKpOBackynapHo pycno. B pesynTat ce ctura go yenuyaBaHe Ha 6enogpobHoTo
CbI0BO CbMPOTMBIEHNE W HansiraHeTo B GenoppobHaTta apTepust ¢ NOCneABallo TEH3MOHHO 0bpeMeHsiBaHe Ha
AsicHaTa kamepa, pa3BMTME Ha AECHOCTPaHHA CbpAeYHa HeJoCTaTbYHOCT WM CMbPT. Mpn NOAXOAAWM MaLNUeHTM
,3MaTeH CTaHOapT" B IeYeHUETO NPEACTaBNABA NyIMOHANHATa eHAAPTEPEKTOMMS, KOSITO MOXE Aa [A0Befe A0 Mbll-
HO HOpManuaupaHe Ha XeMoanHamukaTa u gecHokamepHata mopdonorus u yHkuus. MpeacTaBame cnyyam Ha na-
LMEHT C XpOHMYHa TpomboembonnyHa nynMoHanHa XMNepToHNS C TeXKa AeCHOKaMepHa aunatauuns 1 aucdyHKLms
1 pedhpakTepHa cbpaeyHa HefocTaTbyHOCT. Cnef NpoBefeHa yenellHa NyIMOHanHa eHaapTePeKTOMUS OTYETOXME
MOYTU MbITHO HOPManM3npaHe Ha XeMOAMHaMMKaTa U JECHOKAMEPHNUTE pasmMepy N YHKLMS, KaKTO U 3HAYUMO KIu-
HWYHO nopobpeHue.

XPOHUYHa TpomboembonnyHa GenogpobHa/nynMoHanHa XMnepToHus, NyMoHanHa (Tpomb)eraapTepekTomus, HanoHHa
NyNMOHaIHa aHrmonnacTuka, MegukamMmeHTo3Ha Tepanust
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Chronic thromboembolic pulmonary hypertension is a rare condition that is usually a consequence of prior acute
pulmonary embolism. It is caused by persistent obstruction of pulmonary arteries by organized thrombi resulting
in redistribution of blood flow and secondary pulmonary microvascular remodelling. Thus, pulmonary vascular
resistance and pulmonary artery pressure are increased leading to right ventricle pressure overload, development
of right heart failure and death. In eligible patients pulmonary endarterectomy is the standard of care and it can
result in complete normalization of haemodynamics and right ventricular morphology and function. We present the
case of a patient with chronic thromboembolic pulmonary hypertension with severe right ventricular dilation and
dysfunction and refractory heart failure. After successful pulmonary endarterectomy we observed almost complete
normalization of hemodynamics and restoration of right ventricular dimensions and function, as well as significant
clinical improvement.
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BbBEOQEHMUE

XpoHMYyHaTa TpomMboeMOonMyHa nynmoHanHa/
oenogpobHa xuneptoHus (XTBEX, CTEPH) e psigko
3abonsiBaHe, KOETO Ce MpU4YMHSABa OT NepcucTvpalla
obCcTpyKuma Ha 6enogpobHUTE apTepum OT OpraHu-
3upaHu Tpombu, KOATO BOAWM OO MnpepasnpenerneHve
Ha KpbBOTOKA U BTOPMYHO pemMopenvpaHe Ha Genoa-
pobHOTO MUKpoBackyrnapHo pycno [1]. Tean npouecu
BOASAT A0 yBenuyaBaHe Ha 6enogpobHOTO CbO0BO Chb-
npotuenerHve (BCC) n HandraHeTo B 6enogpobHara
aptepus (BA) ¢ nocnenBallo TEH3MOHHO 0bpemeHsBa-
He Ha gscHaTta kamepa (OK), a B kpanHute ctagum —
pasBuUTME Ha AeCHOKamepHa HeJOCTaTbYHOCT U CMBbPT.
Bbnpekun 4e ToyHaTa natoreHesa Ha 3abonsgBaHeTo He
€ HanbrHO n3scHeHa, XTBX ce pasrnexaa KaTo KbCHO
cneacTeue OT npexuBsiH benogpobeH TpombGoemMobornu-
3bM (BTE), gbmxallo ce Ha KOMOMHauus oT gedekTHa
aHrnoreHesa, HapyleHa dunbpuHonMsa n eHpoTenHa
aucdyHkuma [2]. XTBX npencraensaBa eavHCTBeHaTa
noTeHumanHo nednma cgpopma Ha 6enoapobHa xunep-
ToHUA (BX), kKaTo Npu NOAXOAALM NauMeHTn ,3naTeH
CTaHOapT" e onepaTtMBHOTO NeyeHne — nyrMoHanHa
TpombeHgaptepektomusa (MEA), a npn HenogxoasLm
3a orepaTMBHO fiedeHne Unu npu nepcucTupallal/pe-
KypeHTHa BX crnieg MNEA Bnusat B cbobpaxeHne mean-
KamMeHTO3Ha Tepanusi U MHTEPBEHLMOHAIHO JeyeHne
(6anoHHa nyrnMoHanHa aHruonnacTuka, briA).

KnUHUYEH cnyyAn

MpencraBsamMe MbXK Ha 63 rogMHK C NPEXMBSAH npe-
an 4 roaMHn macuBeH 6enoapobeH TpoMboeMOoNM3bLM,
nekyBaH KOHCepBaTMBHO. BnocneacTeue ca yctaHOBEHU
nporpecupaLiyn nposiBn Ha AeCHOCTPaHHA CbpAeYHa He-
poctatbyHocT (CH) Ha ¢hoHa Ha XpOHUYHA aHTUKoary-
naHTHa Tepanus ¢ puapokcabaH 15 mg. B gonbnHeHne
NauMeHTbT € C aHaMHe3a 3a XPOHUYHO 6LOpeyYHO 3abo-
nsiBaHe Npu XMCTOMOMMYHO AMarHocTuuMpaHa membpa-
Ho3Ha HedoponaTus lI-1ll ctaguin ¢ HedPOTUHEH CUHOPOM
1 NpPOBELEHO UMYHOCYNPECMBHO JIEYEHME B MUHAIOTO,
fTbyeneyeHre No NoBog Ha TyMopHa dopmaLusi Ha Hoca
n npexmesHa COVID-19 mHTepcTMUmManHa NHEBMOHMS.
MocTtbnea B OTaeneHve no kapauonorus Ha HKB no no-
BOZ NPOsiBM Ha H1ckopebuTHa 1 3actoriHa CH go cteneH
Ha aHasapka. [py NnpMemaHeTo NauMeHTHLT € Neko Lma-
HOTUYEH, TaXMANCNHONYEH CbC caTypaumsi Ha aTmocde-
peH Bb3ayx okorno 90%, puTMMYHa CbpaeyHa AerHOCT
85 ya./min, aptepunanHo HansraHe 90/60 mm Hg, ¢ n3pa-
3eH OTOYEH CMHAPOM. EnekTpokapanorpamara e ¢ AaHHu
3a CMHYCOB pWTBbM, ASCHa enekTpuyecka oc, geceH be-
OpeH Brok ¢ BTOPUYHM PEnonspr3aLmoHHN HapyLLEHUSI.
BeHoseH gonnep Ha JOnHM KparHMLM NokasBa YacTuyHa
pekaHanu3aumsi Ha nsBa emopanHa v nonnureanHa
BEHM KaKTO cried npexuBaHa dneborpombosa. Exo-
Kapavorpadcku ce YCTaHOBM KOMOWHMPAHO TEH3WOH-
HO (BogeLlo) n obeMHO obpemeHeHa AsicHa Kamepa C

INTRODUCTION

Chronic thromboembolic pulmonary hyperten-
sion (CTEPH) is a rare disease caused by per-
sistent obstruction of pulmonary arteries by orga-
nized thrombi resulting in redistribution of blood
flow and secondary pulmonary microvascular
remodelling [1]. Thus, pulmonary vascular resis-
tance (PVR) and pulmonary artery (PA) pressure
are increased leading to right ventricle (RV) pres-
sure overload and in the end stages development
of right heart failure (HF) and death. Although the
exact pathogenesis of the disease has not been
fully elucidated, CTEPH is considered a late se-
quela of prior acute pulmonary embolism (PE) re-
sulting from a combination of defective angiogen-
esis, impaired fibrinolysis and endothelial dysfunc-
tion [2]. CTEPH is the only potentially curable form
of pulmonary hypertension (PH) and in eligible pa-
tients surgical treatment — pulmonary thromboend-
arterectomy (PEA), remains the standard of care.
In patients who are not eligible for surgery or have
persistent/recurrent PH after PEA drug therapy
and interventional treatment (balloon pulmonary
angioplasty, BPA) should be considered.

CLINICAL CASE

This is the case of a 63-year-old man with a histo-
ry of medically treated massive pulmonary embolism 4
years ago on chronic anticoagulant treatment with ri-
varoxaban 15 mg with subsequent hospitalisations for
progressive right-sided heart failure (HF). A few years
before the event the patient was diagnosed with mem-
branous nephropathy grade II-1ll complicated by ne-
phrotic syndrome and administered immunosuppres-
sive treatment. He also underwent radiation therapy for
nasal tumour and had a COVID-19 interstitial pneumo-
nia. He was admitted to the Cardiology department of
National Heart Hospital due to severe cardiac decom-
pensation with signs of malperfusion and congestion
(anasarca). Upon presentation he was mildly cyanotic,
tachydyspnoic with oxygen saturation of 90% on room
air, with blood pressure 90/60 mmHg, heart rate of 85/
min and generalised oedema. The ECG demonstrated
sinus rhythm with right-axis deviation and right bundle
branch block. The venous Doppler sonography of the
lower limbs was significant for partial recanalisation of
the left femoral and popliteal veins with characteristics
of old phlebothrombosis. The echocardiographic exam-
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TeXKa CUCTonHa ancdyHkums (6asaneH pasmep 64 mm,
TAPSE/S’ 6/4) B ycrnoBusita Ha cuctemHa 6enogpobHa
XWUNEpPTOHUS — CUCTONHO HansraHe B 6enogpobHarta ap-
Tepys 100 mm Hg ot pxeTa Ha MacvBHa TpuKycnuaanHa
NHCYMLMEHLIMS NPU NPUETO AECHONPEACHPAHO Hansra-
He 20 mm Hg, n3paseHa gecHonpeacbpaHa gunaraums,
WHTaKTHWU NEBU KyXWUHW, MaTbK XEMOAUHAMUYHO HE3Ha-
yuMm nepukapgeH nsnuse (cur. 1) (https://10.3897/bgcar-
dio.30.e120323.suppl.1, https://10.3897/10.3897/bg-
cardio.30.e120323.suppl.2). B gonbnHeHue ce Bu3ya-
nv3vipaxa roneMu OByCTpaHHW MreBpasnHv U3nueu n ac-
UMT. Ha dooHa Ha HMCKOAO30BO MogaBaHe Ha Kucropos,
ABYKPaTHW NAeBpanHu NyHKUUW, ABONHA KaTeEXONTMUHOBA
NHY3Usi ¢ 4oByTaMWH 1 JONaMUH, BUCOKOA030Ba NHTpa-
BEHO3Ha AUypeTnyHa Tepanusi ¢ hypo3emuma v eMnmpmy-
Ha aHTMBMOTUYHA Tepanust C LedTPMAKCOH B paMKUTE Ha
14 gHM ce NOCTUrHa KoMMeHcaums n ctabunuampaHe Ha
CbCTOSIHMETO. B andepeHUmanHognarHocTMyeH acnekT
ce obcbam BeposTHa XTEX npu nognexaly HecbpoTuyeH
CVHOPOM KaTo NOoTeHUManeH Tpurep 3a xunepkoarynabu-
nuteT. Bnocneacreue 6sixa gokasaHn aHTudocdonmnu-
OEH CMHOPOM MPU NO3UTUBHU JTyNYyCEH aHTUKOArynaHT u
AHTUKaPANONUMUHOBU aHTUTENAa U XETEPO3UTOTHO HOCK-
TencTteo 3a MTHFR myTaums, aHraxupaHa B metabonu-
3Ma Ha XOMOLMCTENHa (HEBMCOK pUCK 3a TpOMOBOounnns)
NPV OTXBBbPIIEHN CUCTEMEH FynyC epuTemMaTo3yc 1 Apyru
Nno-4eCcT! aBTOMMYHHU 3abonsBaHus. Crieq KOMMeHcu-
paHe Ha cbCTosiHMETO ce nposefoxa KT (dwr. 2) n gec-
HOCTpaHHa cbpaevHa kateTepusaums (OCK) ¢ koHBeH-
LUuMoHanHa nynvoaHruorpadcus. NocnegHute noTBbpau-
Xa HanMuMeTo Ha ABYCTPaHHO NobapHO 1 AECHOCTPaHHO
CErMeHTHO aHraxupaHe Ha 6enogpobHUTe apTepun CbC
60% cTeHo3a Ha OscHa rmaBHa HenogpobHa apTepus,
HaMbIHO OKNyAMpaH AEeCeH CpedeH KMOH M pasKroHe-
HWS, OBYCTPAHHO OKIyAMpaHu OOrHonobapHy KoHoBe
M TO3n KkbM nuHrynarta. lNokasarenute ot JCK ce uH-
TepripeTnpaxa kato npekanunsipHa BX cbc cmuctonHo/
cpenHo HansraHe B BA 103/62 mm Hg npu HenoBuLeHO
BKITMHEHO MyrnMokanunsapHo HansraHe 10 mm Hg, cun-
HO noBwLLeHO 6enoapobHO cbaOBO CbNpoTUBIEHME 18,8
WU (1504 dyn-s-cm5) 1 noHwxeH cbpaeyeH nHiaekc 2,1 1/
min/m2. Ha pasLumpeH Konermym ¢ y4acTmeTo Ha Kapamo-
XUpYpr ce NpeLeHn, Ye nauneHTsT e noaxoasiy 3a NEA
KaTo 3raTeH CTaHAaapT 3a NedeHue. [1ga meceLia Nno-Kbc-
HO B eKCrepTeH UueHTbp B MTanusa nog pbKkoBOACTBOTO
Ha prof. Andrea Maria D’Armini ce ocbLiecTBn Gunare-
panHa MNEA npu HeycrnoxHeH noctonepatmMBeH nepuos,
KaTo XUPYPrUYHUAT CrecMEH e npenctaBeH Ha dour. 3.
MpegonepaTMBHO € MUMMaHTMpPaH BeHa kaBa (punTbp
npes OfAcHa toryrnapHa BeHa BbB Bpb3ka C OCHOBHOTO
3abonsiBaHe 1 nognexatia Tpomoocdunus. KoHTpomnHu-
Te KT n ACK gemMoHcTpupaxa OTNIMYHM NoCcTonepaTMBHU
pe3ynTatv — HaMbfIHO PeKaHanuanpaHu OscHa rMaBHa,
ABYCTPaHHM NobapHM M CEerMeHTU KITOHOBE C OCTaTb4-
HW CTEHO3M Ha cybCcerMeHTHO HMBO M HOBa TakaBa Ha

ination depicted right ventricular strain with combined
tension (prevailing) and volume overload with severe
systolic failure (RV basal diameter 64 mm, TAPSE/S’
6/4) and evidence of systemic pulmonary hypertension
— systolic pressure in the pulmonary artery (SPAP)
100 mmHg (given RA pressure 20 mm Hg) based on
massive tricuspid regurgitation jet, intact left heart,
hemodynamically insignificant pericardial effusion
(Figure 1) (https://10.3897/bgcardio.30.e120323.sup-
pl.1, https://10.3897/10.3897/bgcardio.30.e120323.
suppl.2). Large bilateral pleural eff usions and ascites
were also documented. In a period of two weeks the
patient was treated with low-dose oxygen, two pleu-
ral drainage procedures, catecholamines infusion with
dobutamine and dopamine, high-dose intravenous fu-
rosemide and empiric antibiotic therapy with ceftriax-
one, as a result his condition improved, and clinical
decongestion was achieved. In differential diagnostic
aspect CTEPH was considered given the concomitant
nephrotic syndrome as a prerequisite for hypercoagu-
lable state. Later on, the patient was found positive for
antiphospholipid syndrome (lupus anticoagulant and
anticardiolipin antibodies) as well as a heterozygous for
MTHFR mutation (homocysteine metabolism), which it-
self appeared a low- risk factor for thrombophilia. There
were no features of systemic lupus erythematosus or
any other more commonly observed autoimmune dis-
ease. The subsequent diagnostic algorithm consisted
of CT (Figure 2) and right heart catheterization (RHC).
The former confirmed the presence of bilateral lobar
and right-sided segmental PE with 60% stenosis of the
right pulmonary artery, total occlusion of the right mid-
dle lobar artery and its branches, bilateral occlusion of
lower lobar arteries as well as the lingular branch. The
RHC showed precapillary pulmonary hypertension with
systolic/mean pressure in the PA 103/62 mm Hg, nor-
mal pulmonary capillary wedge pressure of 10 mm Hg,
significantly elevated PVR 18,8 WU (1504 dyn-s-cm™)
and reduced cardiac index 2.1 I/min/m2. Given the
above evidence it was decided by the heart team that
the patient was indicated for PEA as the “gold stan-
dard” approach. Two months later in an expert centre
in Italy prof. Andrea Maria D’Armini and colleagues
performed a successful bilateral PEA followed by an
uncomplicated postoperative period — the surgical
specimen is shown in Figure 3. A vena cava filter was
inserted preoperatively through the right internal jugu-
lar vein considering the patient’s hypercoaguable state.
The postoperative CT and RHC demonstrated remark-
able results with full recanalization of the right pulmo-
nary artery, bilateral lobar and segmental branches
and remaining stenosis at the subsegmental level as
well as a newly developed one in a branch of the left
upper lobar artery. RHC parameters indicated almost
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NeBOCTpPaHeH ropHonobapeH KoH. XeMoAMHaMUYHUTE
nokasatenu ot [ICK otyeToxa noytu mbHO HOPManuau-
paHe Ha xemoauHaMyKaTa CbC CpeqHo HansraHe B 6ero-
ApobHara aptepus 25 mm Hg (cnag 60%) n BCC 2,5 WU
(200 dyn-s-cm™) (cnag > 85%) npu NOBULLEH CbpaeYeH
nHaekc Ao 5,1 I/min/m?. Exokapavorpadockm Ha MbpBust
MeceL, ce ycTaHoBU 0b6paTHO passuTune Ha [IK obpemeHs-
BaHe C pedykuus B 6aszanHusi pasmep go 46 mm, cnag B
CUCTOIHOTO HansraHeTo B 6enoapobHaTta aptepus o 50
mm Hg npu nogobpeHa K cuctonHa cyHkums (TAPSE
IS’ 12/8.7) (dowr. 4) (https://10.3897/bgcardio.30.e120323.
suppl.3, https://10.3897/10.3897/bgcardio.30.e120323.
suppl.4). KnMHNMYHO nNauueHTbT € CbC caTypaumsi Ha at-
MocdepeH Bb3ayx 95%, nogobpeH hyHKUMOHAnNeH ka-
nauuTet (u3xogeH 6-mMuHyTeH TecT ¢ xodeHe 90 meTpa
cnpsimo 160 MeTpa Npv M3NMCBAHETO) U C KOMMEHCHPaHa
CH Ha dboHa Ha Hucka fosa pyposemunz 20 mg. Npensua
aHTMOCHONUNUAOHNS CUHAPOM MOAMNEXN HA JOXKMBOTHA
Tepanus ¢ ButamuH K-aHtaroHuct (BKA).

complete normalization of heamodynamics — mean PA
pressure 25 mmHg (60% reduction) and PVR 2.5 WU
(200 dyn-s-cm™®) (> 85% reduction) and increased
cardiac index of 5.1 I/min/m2. The echo exam after
the first month demonstrated reversal of the RV strain
pattern with RV size reduction (46 mm), reduced
SPAP 50 mmHg and enhanced RV systolic function
(TAPSE /S’ 12/8.7) (Figure 4) (https://10.3897/bgcar-
dio.30.e120323.suppl.3, https://10.3897/10.3897/bg-
cardio.30.e120323.suppl.4).. The patient’s overall sta-
tus was also improved with oxygen saturation of 95%
on room air, increased functional capacity (6-minute
walk distance 90 m compared to 160 m after surgery)
and no evidence of right-sided HF on a low dose fu-
rosemide 20 mg. Considering the antiphospholipid
syndrome the patient was prescribed life-long antico-
agulation with vitamin K antagonist (VKA).

®wur. 1. Exokapavorpadmsa npeam MNEA (napactepHaneH cpes no AbfArata oc 1 anvkaneH 4-KyxvHeH cpes) — n3paseHa gunartauns Ha gecHuTe
CbPAEYHN KYXMHU

Fig. 1. Echocardiography before PEA (parasternal long-axis view and apical 4 chamber view) — marked right ventricular and right atrial dilation

®u. 2. KT Haxoaka npefonepaTtiBHO — Hanmuve Ha NpoKCUMarnHmu TpomGemGonmyHn o6eTpykumy, s3Haunuma K gunartaumus u aBycTpaHHu
nnespanHn Nanueu

Fig. 2. CT-scan before PEA — presence of proximal thromboembolic obstructions, severe RV dilation and bilateral pleural effusions
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®ur. 3. XupyprudeH cnecumeH ot nposegeHata MNEA (nny-
Ha kopecnoHaeHums c prof. Andrea Maria D’Armini)

Fig. 3. Surgical specimen excised during PEA (personal
correspondence with prof. Andrea Maria D’Armini)

MI077 TIS09 AP:90% 44 FPS

®ur. 4. Exokapavorpadus Ha nbpBus Mecel cneq yenelHa MNEA (napactepHaneH cpes no gbnrata oc 1 anvkaneH 4-KyxvHeH cpes) —
Hopmanusupanu pasmepu Ha K

Fig. 4. Echocardiography one month after successful PEA (parasternal long-axis view and apical 4-chamber view) — normalized RV dimensions

OBCBXAAHE

B natoreHesata Ha XTBEX kato Bogella ce pas-
rmexga ,embonunyHata xunotesa“. lNpuema ce, 4e
crnep HacTbNU BEHO3eH TpomboeMbonnabM no Bce
Ole He HaMbJIHO M3ACHEHW MPUYMHM HacTbMBa He-
NMblHa Pe3onounsl 1 opraHM3aumsi Ha Tpomba, Boae-
La oo cboBa OKMy3ns u obnutepaums. iMeHHo Tasu
unbpoTMyHaTa TpaHcdopMaunsa Ha Tpomba, KOWTo,
OT eHa cTpaHa, Npeau3BukBa huKcupaHa MexaHuu-
Ha obCTpyKLMs Ha BenogpobHn apTepun, a oT Apyra,
BOOWM 00 yBelnn4YaBaHe Ha KpbBOTOKaA KbM He3acCerHa-
TUTE YacTu Ha 6enogpobHOTO CbAOBO PYCno, CTOM B
OCHOBaTa Ha eBonuusTa Ha 3abonsBaHeTo. 3aegHo
C KonaTeparnHoTO KpbBOCHabasBaHe OT cMCTeMHaTa
LMpKynauus, yBenMyeHuaT KPpbBOTOK M shear-ctpec
B He3acerHaTtute y4yacTbUM AOMNPUHACAT 3a MUKPO-

DiscussION

Regarding the pathogenesis of CTEPH the “em-
bolic hypothesis” is the most widely held. It suggests
that after an episode of acute venous thromboembo-
lism there is incomplete resolution and organization
of thrombus leading to vascular occlusion and oblit-
eration due to mechanisms which have not been fully
elucidated. The hallmark of CTEPH is fibrotic trans-
formation of arterial thrombus causing fixed mechan-
ical obstruction of pulmonary arteries and leading to
overflow of the open pulmonary arterial bed. Together
with collateral supply from systemic arteries, the in-
creased blood flow and shear stress in the unaffect-
ed areas lead to microvascular remodelling causing a
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BaCKynapHO peMofgenupaHe C MNpOrpecuMBHO MOKaY-
BaHe Ha BCC. MukpoBackynapHOTO pemogenvpaHe
BKIOYBA Ba3ocnas3bM, rMagKkoMycKynHa nponudepa-
umMs, eHgoTenHa AMcdyHKUMS u nponudepauus, in-
situ Tpombo3a — npouecu, KOUTO BOAST 4O NPOrpecust
Ha 3abonsBaHeTo U ca NogobHM Ha Te3un npu Genoa-
poGHa apTepuanHa xuneptoHus [4, 5].

Mo paHHM OT perncTpm 3abonsemocTTa 1 yectora-
Ta Ha XTBX ca cboTBeTHO 2-6 cny4vasi/MnH. n 26-38
cny4yasi/mMmnH. HaceneHue [3]. Cneg NpexuBsaH CMMMTO-
MatuyeH octbp BTE goknagsaHata yectoTta Ha XTBX,
noTBbpAEHa C AsiCHa CbpaeyHa katetepusauus, e 0,4-
6,2% [2]. MHOrO CBbCTOSIHWMS MpeacTaBnsiBaT PUCKOBU
daktopu 3a XTEX — Hanu4ne Ha aHTUKap4UONUMINHO-
BW aHTUTEnNa, noBulieHn HMBa Ha dakTop Vllla, Bb3-
nanuTenHu YpesBHu 3abonsBaHus, myuenonponudepa-
TMBHM 3abonsBaHus (eceHuuanHa TpombounTemMus,
nonuuuTeEMnst Bepa), 3rnoKavyecTBEHU 3abonsBaHus,
CMMEHEKTOMUSA, XUMNOTMPEOUON3bM Ha BUCOKM [03U
XOPMOH-3aMeCTUTeNHa Tepanusi, NePMaHEHTHU Bb-
TPeCcb4OBU YCTPOWCTBA KaTo KapguocTumynartopw,
LEeHTpanH/ BEHO3HU MbTULLA, BEHTPUKYMO-aTpuanHu
wbHTOoBe [3]. OT ronaAmMo npakTU4YecKo 3HaveHue e
BbMPOCHT 3a PYTUHHOTO CKPUHMPaHe Ha nauueHTuTe
c npexusH BTE. Cnopen akTyanHuTe npenopbku Ha
ESC npu naumeHTn ¢ gokasaH octbp BTE ce npeno-
pbyBa npocneasisaHe cnep 3-6 mecela aHTukoaryna-
LUMS 32 OLIEHKA HaNMM4YMeTo U TeXecTTa Ha AucnHedATa
U orpaHuyveHns cuaundeckn kanaumutet. Mpu nunca
Ha cumnToMu u/mnun puckosu daktopu 3a XTBX He ce
npenopbYBaT AOMbAHUTENHN U3CneaBaHus, a BTOPUY-
Ha NpoduakT1kKa 1 HoBa OLeHKa Mpu eBeHTyanHa no-
s1Ba Ha cumnTomMu. Mpu Hanuume Ha gucnHesa unu orpa-
HU4YeH PUINYECKM KanaumuTeT KaTo crneaBalia CTbhka
Cce npenopbyYBa MNpPOBEXAaHe Ha TpaHcTopakanHa
exokapauorpadus. lNpu yctaHoBaBaHe Ha BX unu no-
BULLEHA exorpadcka BeposaTHOCT 3a bX Tpsibea aa ce
0OMUCNAT AOMbITHUTENHM 00pa3Hn nacneasaHus [1].

Cnopen HoBaTa xemognHaMu4Ha geduHnums, 3a-
nerHana B akTyanuavpaHuTe npenopbku Ha European
Society of Cardiology (ESC) ot 2022 r., 3a BX ce npu-
€emMa Hanmyme Ha cpefHo HansraHe B BA Hag 20 mm
Hg. XTBX npuvHagnexun kbM rpyna 4 OT KnMHU4YHaTa
knacudpukauma Ha BX — BX, gbnxalla ce Ha 6enoa-
pobHa apTepuanHa obcTpykumus. B npoueca Ha nocTa-
BsSIHE Ha AuarHosarta TpsibBa ga ObaaT OTXBbpreHu
no-4ecTuTe NPMYNHK 3a NOBMLUABAHE HAa HanNsAraHeTo B
BA (neBocTpaHHO cbpaeyHo 3abonsiBaHe u nynmona-
Tus, cboTBeTHO rpyna 2 u 3 bX), 6enoapobHa apTepu-
anHa xuneptoHus (rpyna 1), KakTo U HSKOW MO-peaku
3abonsBaHus, Bogdelwm oo GenogpobHa apTepuanHa
OOCTPYKLMS, KaTo 310OKaYeCTBEHM N HE3INOKAYEeCTBEHMN
TYMOpPM, apTepuUT, BPOAEHM UK NpuaobuTn nynmo-
HarnHW CTEHO3M, NapasuT 1 embonu3aunst Ha YyXxau
Tena [3]. Tasu wnpoka gudepeHumanHa gnarHosa ce

progressive increase in PVR. Microvascular remodel-
ling includes vasospasm, smooth muscle cell prolifer-
ation, endothelial dysfunction and proliferation, in-situ
thrombosis — processes resulting in disease progres-
sion and resembling the ones involved in pulmonary
arterial hypertension [4, 5].

In registries the reported incidence and preva-
lence of CTEPH are 2-6 cases per million and 26-38
cases per million respectively [3]. After prior symp-
tomatic acute PE, the reported prevalence of CTEPH,
confirmed by right heart catheterization, is 0,4-6,2%
[2]. Medical conditions that are associated with an in-
creased risk of CTEPH include presence of anti- car-
diolipin antibodies, increased levels of factor Vllla,
inflammatory bowel disease, myeloproliferative disor-
ders (essential thrombocythemia, polycythemia vera),
cancer, splenectomy, hypothyroidism with high-dose
replacement therapy, permanent intravascular devic-
es such as pacemakers, central venous lines and ven-
triculo-atrial shunts [3]. The issue of routine screening
of patients with prior acute PE is of great practical
importance. According to the recent ESC guidelines
patients with confirmed acute PE should be evaluated
after 3-6 months of anticoagulation for presence and
severity of dyspnoea and functional limitation. In the
absence of symptoms and/or risk factors for CTEPH
no further diagnostic evaluation is recommended but
rather secondary prophylaxis and new evaluation in
case of symptom recurrence. In patients with persist-
ing dyspnoea and poor physical performance trans-
thoracic echocardiography is recommended as the
next step. In case of confirmed PH or high echocar-
diographic probability of PH further imaging should be
considered [1].

According to the updated haemodynamic defini-
tion supported by the current ESC guidelines from
2022 PH is defined as mean pulmonary artery pres-
sure above 20 mm Hg. CTEPH belongs to group 4
according to the clinical classification of PH — PH
due to pulmonary artery obstruction. In the diagnos-
tic process some more frequent causes for increased
pulmonary artery pressure should be excluded (left
heart disease or lung disease, group 2 or 3 respec-
tively), pulmonary arterial hypertension (group 1), as
well as some rare conditions leading to pulmonary
artery obstruction such as malignant and non-malig-
nant tumours, arteritis, congenital or acquired pul-
monary arterial stenoses, parasites and foreign body
embolism [3]. This broad differential diagnosis is re-
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Hanara nopaguv CbLUECTBEHUTE Pa3nNnyng B natoreHe-
3ata u Tepanunata Ha XTBX B cpaBHeHue C gpyrute
dopmu Ha BX.

KnuHuyHata kaptuHa Ha XTBEX e HecneuudunyHa,
CBbp3aHa € OCHOBHO C AUC(YHKUMATA Ha AscHaTa Ka-
Mepa 1 B paHHWUTE CTaauu Ha 3abonsiBaHETO CUMMTOMMU-
Te ce nosiBsaBaTt camo npu dusmyecko ycunue [3]. ETo
3aLLl0 NOCTaBSAHETO Ha AuarHo3arta paHo npeacTaensisa
Npeau3BMKaTENCTBO U AOPU B EKCMEPTHUTE LIEHTPOBE
OoTHeMa cpegHo 14 meceua, CYMTaHO OT Ha4anoTo Ha
cumntomuTe [6]. Korato ca Hanvue cumnTomMu, Te morat
Aa Hanopobsaeat Te3un Ha ocTbp BTE nnn Ha 6enogpob-
Ha aptepuanHa xunepToHus [1]. OCHOBHUST CUMMNTOM
€ nporpecupawmaT 3agyx npu Bce MNo-Manku ousu-
yeckn ycunus. Opyry Bb3MOXHM CUMMITOMWU Ca FfecHa
ymMopa npv HaTOBapBaHe, MannuTauum, XemonTuaa,
3agpbXKa Ha TedHocTu, cuHkon [3]. MNo-peaku cumnTo-
MU, ObMXallm ce Ha gunartauusata Ha cTBona Ha BA, ca
rpbaHa Gonka npu ycunue B pesynTtaT Ha AuHaMuyHa
KOMMpecus Ha CTBOMa Ha NngaBaTta KOpoHapHa apTepus,
AncoHnaA B pesynTar Ha KOMMpecus Ha NeBust nervus
laryngeus reccurens (KapavoBOKaneH CUHOPOM, CUHA-
pom Ha Ortner), HeQOCTUr Ha Bb3AyX, Kawnuua, MHek-
LW Ha JONHWTE OUXaTenHy MbTULLA U aTenekTasmn B pe-
3ynTar Ha Komnpecus Ha 6poHxu. PusmkanHuTe Genesm
npu XTEX morat ga BKnoYBaT LMaHo3a, akLeHTympaHa
nyriMoHariHa KOMMOHEHTa Ha BTOPUS TOH, AeCHOKame-
PEH TPETU TOH, CUCTONEH LUYM Ha TpUKycrnvaanHa pe-
ryprutauusi  AMacTosieH WyM Ha nyrnMOoHarnHa perypru-
Taums. MNpu HanpefBaHe Ha 3abonsBaHeTo ce NpnbasaT
W NpU3HaLM Ha pasrbpHaTa HUCKogebuTHa u 3acTonHa
aecHoctpanHa CH [3]. BaxHo e ga ce uma npeasug,
Yye npu XTBX ca Bb3MOXHM [iBa OCHOBHW CLEeHapus no
OTHOLLUEHME Pa3BMTUETO Ha CUMMTOMATMKaTa 1 aHaMHe-
3aTa Ha npexunBsH cumntomatmyeH BTE cbBcem He e
3agbkuTenHa. OBMKHOBEHO Meceun U roguHun cneq
NPEXMBSH OCTbP MHUMAEHT Ce pasBmMBaT nporpecvpary,
3agyx, necHa ymopa un 6enesn Ha gecHoctpaHHa CH.
Mpu HAKOM NauneHTn obade nuncea aHamHesa 3a BTE u
KNVHUYHATa KapTHa He ce pa3nuyasa oT Tasu Npu gpy-
m BugoBe BX, KOeTo JOMbAHWUTENHO MOXe Aa 3abaBu
NOCTaBSIHETO Ha AuarHosara.

[OunarHozata XTBX ce noctaea 4pe3 pasnuyHu
obpasHu, nabopatopHu U (YHKUMOHANHW MeToau-
KW, TpynvMpaHn B ABe HanpaeneHus — NnpeaBapuTeneH
CKPUHUWHI U Mnocrefsalio aHaTOMUYHO YTOYHSIBaHE C
Aoka3BaHe Ha onepabunHocT. PyTUHHM n3cnegsaHus
KaTo peHTreHorpacdusita Ha rpbAeH KOLW W enekTpo-
KapguorpamaTta MoraTt [a Mokas3BaT OTKIOHEHUS, Ha-
COYBaLLM KbM AMarHo3arta, HO KaTo Lo MmaT HuUcka
YyBCTBUTENHOCT U cneumdunyHocT. KpbBHOrasoBuAT
aHanu3 1 (OyHKUMOHANHOTO U3cneaBaHe Ha AuvllaHe-
TO moraTt ga 6baat HopMarnHu Unu ga MMaT U3BECTHU
OTKINOHEHWSI, HO Ca MonesHu No-cKopo 3a yCTaHOBSBa-
He Ha eBeHTyarnHo npuapyxasatllo 6enogpobHo 3abo-

quired due to the substantial differences in patho-
genesis and treatment of CTEPH as compared to
other types of PH.

The symptoms of CTEPH are non-specific, relat-
ed to progressive right ventricular dysfunction and
in the early stages they are induced by exercise [3].
That is why early diagnosis remains a challenge and
even in expert centres the median time from symp-
tom onset to diagnosis is 14 months [6]. When pres-
ent, the clinical symptoms of CTEPH may resemble
those of acute PE or of pulmonary arterial hyperten-
sion [1]. The main symptom is progressive dyspnoea
on exertion. Other symptoms include fatigue, palpita-
tions, haemoptysis, fluid retention, syncope [3]. Rare
symptoms caused by pulmonary artery dilation in-
clude exertional chest pain due to dynamic compres-
sion of the left main coronary artery, dysphonia due
to compression of the left laryngeal recurrent nerve
(cardiovocal or Ortner’s syndrome), shortness of
breath, cough, lower inspiratory tract infections and
atelectasis due to compression of bronchi. Clinical
signs of CTEPH include cyanosis, accentuated pul-
monary component of the second heart sound, right
ventricular third heart sound, systolic murmur of tri-
cuspid regurgitation and diastolic murmur of pulmo-
nary regurgitation. With disease progression signs of
overt RV forward and backward failure appear [3]. It
is important to keep in mind that regarding symptoms
of CTEPH there are two possible clinical scenarios,
and a history of prior symptomatic PE is not manda-
tory. Patients usually present with progressive dys-
pnoea, fatigue and signs of right HF months or years
after an acute PE. Some patients however have no
documented history of PE and their clinical presen-
tation is the same as in other types of PH, which may
additionally delay the diagnosis.

To ensure accurate diagnosis in patients with
CTEPH, a standardized evaluation, including var-
ious imaging, laboratory, and functional tests, is
recommended. These tests are grouped in two
main directions - preliminary screening and subse-
quent anatomical clarification with proof of opera-
bility. Routine tests such as chest X-ray and elec-
trocardiogram may show abnormalities suggestive
of the diagnosis, but generally, they have a low
sensitivity and specificity. Blood gas analysis and
pulmonary function tests may be normal or have
some abnormalities, but they are more useful for
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napaHe. TpaHcTopakanHaTta exokapauorpadpua e 3a-
ObIDKUTENEH eNeMEHT OT AMarHOCTUYHUSA NPoLeC, Thbi
KaTo JaBa Bb3MOXXHOCT 3a UHAMPEKTHO M3MepBaHE Ha
HansaraHeto B [IK n BA n yctaHoBsIBaHe HannumMeTo Ha
BX. Knacnyeckarta exorpadcka Haxogka He e cneuu-
duyHa 3a XTBX 1 BkMoYBa xapaktepHuTe benesun 3a
[EeCHOCTPaHHO CbpaeyHo obpeMeHsBaHe — XUnepTpo-
dusa n gunatauua Ha K, 3Haunma TprkycnnaanHa pe-
ryprutaumsi, UamectsaHe Ha MexaykamepHara nperpa-
[a KbM ngBa Kamepa U pyru, a Kato AOMbIIHUTENHU
Haxodku npwu HanpegHana bX noHskora moraT ga ce
BM3yanuavpaTt 1 nepvkapaeH U3nus Unm oTBopeH o-
pameH OBare B pe3ynTaT Ha NOBULLEHOTO AeCHonpea-
CbpAHo HansraHe [7]. MNpu exorpadckoTo nscneasaHe
3a0bIDKMTENHO Ce OLEHABAT CbLUO MoMneHaTta yHK-
UMS Ha NEeBUTE CbPAEYHU KYXWMHM, KAKTO WM KNanHUSaT
anapat. BeHTunaunoHHo-nepdysmoHHaTa cLuMHTUrpa-
dusa € OCHOBHUAT CKPpUHUHIOB MeTop, 3a XTEX. MeTo-
OukaTta nma BMCOKa YyBCTBUTEMHOCT N cneunuguyHocT
N HOPMAnHUAT CUMHTUrpadpCckm obpas NpakTN4eckn us-
kntoyBa auarHosata [8-10]. ACK e sagbmxuTtenHa 3a
nocTtaBsHe Ha amarHo3ata BX n gaBa Bb3MOXHOCT 3a
npeLm3Ha oueHKa Ha xemoguHamukata ¢ usMepBaHe
Ha HansraHusTa B OECHUTE CbPAEYHU KyxuHU n BA,
BCC, cbpaeveH £ebuT, nynMoKanumisipHO HansraHe.
EQHOMOMEHTHO MOXe [a ce OCbLLECTBM KOHBEHLIMO-
HanHa nynmMoaHrmorpadus 3a n3obpassiBaHe Ha Kro-
HoBeTe Ha BA. JlsBaTa cbpaevHa katetepmsauuns u
CenekTMBHaTa KOpOHapHa aHrvorpadus ca nokasaHu
npyv BCUYKM NaumeHTn Hag 40-roguwHa Bb3pacT unum
Npv Hanu4Me Ha pUCKOoBY (DaKTOPK, 3a Aa Ce U3KITHYM
npyapyxaBalla KopoHapHa apTepuanHa 6onect. [Mpu
Hy>X[a OT peBacKynapusaums unm cenbTcTBaLla knan-
Ha ne3us, HAMKMPpaHa 3a XMpypruyHa Kopekums, Tpsb-
Ba fa ce 06Ccbau TAXHOTO paspellaBaHe eqHOBPEMEH-
Ho c MNEA. B onnTHM LEeHTPOBE YCNOXHEHMSTA MO Bpe-
Me Ha [OCK ca MHOro peakm — 4ectoTa Ha HexenaHu
cbbutua 1,1% mn cBbp3aHa ¢ npoueaypata CMbPTHOCT
0,55% [3]. KoHBeHUmOHanHaTa nynmoaHruorpadus 1
mynTucpesoaTa KT ¢ KOHTpacTHO ycurnBaHe ca ,3nat-
HUAT" cTaHAApPT Npu agnarHoctmukaTa Ha XTBX 1 nsbopa
Ha MeTog 3a nedyeHue. [lynmoaHrmorpadusta nokas-
Ba cneumdunyHn 3a XTBX npoMeHn — opraHusnpaHu
TPpOoMDBO3M KaTO XapakKTepHW NEHTOBUOHWU OedEKTU B
N3MbIIBAHETO U Mpexu, 3agebensiBaHe HaA UHTMMATA,
HaMbMHO OKMyAMPaHM CbAOBE, KaKTO 1 6bP30 U3THHS-
BaHe WM n34yepnBaHe Ha AucTtanHute 6enoapobHu Cb-
pose. Han-yectute KT-Haxoakm npu XTBX ca Hann4vne
Ha TpoMbGoembonMyHM Macu, 3aroBEHN 3a CTeHaTa Ha
CbAOBETE, NEHTOBUAHN AedeKkTun, Aunataumsi Ha LeH-
TpanHuTe 6enogpobHK apTepun, Bapnaumm B pasnpe-
OeneHneTo 1 pasmMepa Ha nepudepHute 6enogpobHu
KIOHOBE, HEXOoMoreHHaTa nepdysms Ha Oenusi opob
(mo3aedHa nepdysmns), Kakto 1 gedeKkTn B napeHxu-
Ma OT npeawecTtBawm 6enogpobHn nHpapktn. Kato
camocTtodaTeneH nHctpymeHT KT nma Brucoka 4yBCTBU-

the identification of possible concomitant lung dis-
ease. Transthoracic echocardiography is mandato-
ry in the diagnostic process, as it enables indirect
measurement of RV pressure and demonstrates
the presence of PH at rest. The typical echocar-
diographic features of CTEPH are not specific and
include the classic signs of right ventricular strain
— RV hypertrophy and dilation, severe tricuspid re-
gurgitation, and a leftward shift of the interventric-
ular septum. A pericardial effusion may be seen,
and in many instances, high right atrial pressures
may reopen a previously closed foramen ovale
[7]. Left ventricular contractility, as well as valvu-
lar function may also be assessed. The ventila-
tion-perfusion lung scan is the essential screening
test for CTEPH. This method has high sensitivity
and specificity, and a normal lung scan excludes
the diagnosis [8-10]. RHC is mandatory for estab-
lishing the diagnosis PH and must include mea-
surement of right-sided pressures, PVR, cardiac
output, and pulmonary capillary wedge pressure.
Simultaneously a conventional pulmonary angi-
ography can be performed to image the branches
of the pulmonary artery. Left heart catheterization
and selective coronary angiography are indicated
if the patient is more than 40 years old or in the
presence of risk factors to rule out concomitant
coronary artery disease. These invasive evalua-
tion tests also provide evidence of valvular heart
disease and indicate whether concomitant surgery
at the time of pulmonary endarterectomy will be re-
quired. In high-volume centres the rate of compli-
cations related to RHC is very low — 1,1% adverse
events and 0,55% procedure-realted mortality [3].
Conventional pulmonary angiography and multi-
slice CT scan with contrast enhancement remain
the “gold standard” for imaging of the pulmonary
arteries and choice of treatment method. Pulmo-
nary angiography shows CTEPH- specific changes
— organized thrombi forming bands and webs, in-
timal thickening, fully occluded vessels as well as
pruning of distal pulmonary arteries [11-12]. The
typical CT-findings in CTEPH are thromboembol-
ic masses attached to the vessel wall, bands, en-
larged central pulmonary arteries, variations in the
distribution and dimensions of peripheral vessels,
heterogenenous lung perfusion (mosaic perfusion)
as well as parenchymal scars from prior pulmonary
infarctions. CT has high sensitivity and specificity
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TENHOCT U CneuudUYHOCT, HO crieg CEerMEeHTHO HMBO
n3scrieqBaHeTo e no-manko npeuusHo [11-12]. besy-
npevyHoTo msobpassiBaHe Ha 6enogpobHOTO CbOOBO
pycrno v npeumsHaTa oueHKka Ha XemoamHamukaTta ca
3a4bJDKUTENHM 3a BCMYKM nauneHTn ¢ XTBX npu nsbdo-
pa Ha TepaneBTU4YHa cTpaTerus.

Cnen noctaBsiHETO Ha AnarHosata XTEX n3bopsT Ha
Tepanusi ce OCHOBaBa NPEeAM BCUYKO Ha OLIeHKaTa 3a one-
pPabUWITHOCT OT eKCMEepPTEH €KUM, KaTo AOMbITHATENHO BIK-
3aT B CbOOpaXkeHne TexxecTTa Ha CUMMTOMUTE, 0bLOTO
CbCTOsIHME Ha NauMeHTa U Bb3MOXXHOCTUTE Ha LiEHTbpa.
KakTo Beye Belue cnomeHaTo, neveHre Ha Nbpeu 13bop
npu noaxoaswm nauneHtn e NEA. Ta moxe ga gosene
[0 MbIHO HopManuavpaHe Ha XxemogvHamvkaTa n yHK-
LMoHanHus kanaumtet. Makap 1 TeXHUYECKU CITOXKHO, XU-
PYPrMYHOTO NeveHne ce npakTvkysa Bede nosede ot 30
roguHu 1 e pobpe ctaHgapTusmpaHo. Oule B HaYanHuTe
rogvHM Ha ONUTUTE 3a XMPYPIr1YHO NneveHne Moser et al.
noco4BaT TPUTE MYy OCHOBHM LIENN:

1) xemognHammyHa — otbpemeHsBaHe Ha OK ypes
penykumsa Ha NoBULLIEHOTO HansraHe B BA;

2) pecnupaTtopHa — nogobpsiBaHe Ha guxartenHara
byHKUMS Ype3 Bb3CTaHOBsIBaHE Nepdpy3nsita Ha BEHTU-
nnpaHus, Ho HenepdyaupaH 6enogpobeH NapeHxmm;

3) npodunakTnyHa — NpeaoTBpaTsaBaHe NPorpecu-
aTta Ha K gunataums n gucdyHkums [13].

CbBpEeMEHHUAT ONUT pasKpuBa olle egHa npodu-
nakTU4YHa uen — npegoTepaTsBaHe Ha BTOPUYHM MpO-
Lecu Ha CbOoBO pemogenvpaHe B HesacerHatute oT
TpoMmboembonnyHusa npouec cbaose [14]. LatenHarta
npegonepaTuBHa cenekums e rapaHums 3a goobp Xxu-
pypruyeH pesyntat. CbLlecTByBaT TPU OCHOBHU KpUTe-
pusi, KOUTO ca 3a4bIMKUTENHN 3a HacoyBaHe KbM EA.
MbpBuAT e ctorHocT Ha BCC B nokol HagBuwaBalla
300 dyn-s-cm™ [15-18]. BTOpUsIT KpUTEPUI € XUpyp-
rmyHaTa OOCTBLMHOCT Ha nesuuTe. AKO Te aHraxupar
rMaBHO LieHTpanHuTe 6enoapobHn cbaoBe 6e3 nepu-
doepHa eKCTEH3Ms ca Hanuue nHaMKauumn 3a onepauus,
Tbil KaTO B TO3M Cry4al O4aKBaHOTO HamarsiBaHe Ha
0enogpobHOTO CbAOBO CLMNPOTUBIIEHNE € Hal-3Ha4u-
TEIHO, a ONepaTUBHUAT U NEPUONEPATUBHUST PUCK ca
Hal-HUCKN. PUCKBT M LWIAHCBT 3a Heycnex HapacTear
€KCMOoHeHUnanHo npu no-nepudpepHa nokanusauus
Ha oBCTpyKUMMTE 1 OLLe noBeye nNpu KOMOMHUPaHETO
MM C abnroroguiiHa nporpecus Ha bX ¢ nsaeseHa gec-
HocTpaHHa CH. TakvMBa GonHM ca OoT KOMMNeTeHuusiTa
camo Ha crneuuanuavMpaHn LeHTPoBe C ronsiM onuT u
TOBa € TPETUAT KpUTEPUIA 3a NpeanpueMaHe Ha Xupyp-
rMMYHO feyeHne. B KpanHa cmeTKa pelleHneTo 3a Ha-
couBaHe 3a [NEA ce ocHoBaBa Ha MHAMBKUAyarHa oueH-
Ka, KaTo ce B3emMart npensua n3bpoeHnte gaktopu.

[Hesobnutepauusita Ha 6enogpobHuTe apTepun Npu
XTBX npeactaensiBa UCTUHCKA TPOMOEHOapTEpPEKTO-
Mus. IHTpanyMmMHanHute TpoMOOTUYHN OBCTpyKUMK ce
OTCTpaHsBaT en block 3aeqHO ¢ NaTOMNOrMYHO NU3MEHe-
HaTa uHTUMa. OpurnHanHata onepaTuMBHa TeXHWKa e

but beyond segmental level the examination is less
accurate [11-12].

When the diagnosis of CTEPH has been firm-
ly established, the decision for treatment is based
on assessment of operability by an expert team
with additional consideration of symptom severity,
general condition of the patient and facilities of the
center. As already mentioned, surgical PEA is the
treatment of choice in eligible patients. It can lead
to complete normalization of hemodynamics and
functional capacity. Although technically complex,
surgical treatment has been practiced for more than
30 years and is well-standardized. Early in the pul-
monary endarterectomy experience, Moser et al.
pointed out the three major goals of thromboend-
arterectomy:

1) hemodynamic — amelioration of RV compro-
mise caused by pulmonary hypertension;

2) respiratory — improvement of respiratory func-
tion by the removal of a large ventilated but unper-
fused physiologic dead space;

3) prophylactic — prevention of progressive RV
dilation and dysfunction [13]. Subsequent experi-
ence has added another prophylactic goal — preven-
tion of secondary vascular remodelling in the un-
affected areas [14]. Careful preoperative selection
is a guarantee of a good surgical result. There are
three main criteria that are mandatory for referral to
PEA. The first one is a value of PVR at rest exceed-
ing 300 dyn-s-cm™ [15-18]. The second criterion is
surgical accessibility of the lesions. If they mainly
involve the central pulmonary vessels without pe-
ripheral extension, there are indications for surgery.
In these patients, the expected reduction of PVR
is most significant, and the operative and periop-
erative risks are the lowest. The risk and chance
of failure increase exponentially with more periph-
eral localization of the obstructions and even more
when combined with long progression of CTEPH
with pronounced right-sided HF. Such patients are
in the competence of specialized high-volume cen-
ters, and this is the third criterion for undertaking
surgical treatment. Ultimately, the decision for PEA
referral is based on an individual assessment taking
into account the listed factors.

The desobliteration of pulmonary arteries in CTEPH
is a true endarterectomy different from the techniques
applied during embolectomy for acute pulmonary em-
bolism. The pathological intima must be extracted
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paspaboteHa ot Pat O. Daily [20] npe3 ceaempaeceTTe
roguHn Ha XX Bek B CaH [unero, Kanudophwus, n B crnea-
BaLLUTE roavHM MMa CbBCEM Nekn mogudmkaumm. MNMEA
Ce U3BbpLLBa Npe3 CTaHaapTHa cpeanHHa CTEPHOTOMUS
B yCrnoBusiTa Ha KapauonyrnmMoHarneH bannac cbe cne-
UMUYEH MHCTPYMEHTaApUYM, KaTo 3a OCbLLECTBABaHE
Ha camarta eHOapTepeKkTOMUs € 3a0bIDKUTENEH LMPKY-
naTopeH apecTt npu gbnboka xunotepmus. B Tabnmua
1 e npegcrtaBeHa knacudukaumaTa Ha XMPYPrudHUTE
HMBa, NpeanoxeHa oT Jamieson, cnopes aHaTOMUYHa-
Ta nokanusaumsi Ha obCTPyKTMBHUTE TpomMbaembonuny-
HW N3MEHEHNS 1 NMPOLEHTHOTO UM pasnpeaeneHue [19].

OCBEH YCNOXHEHMATA, KOMTO MOraT Aa Bb3HUKHAT
npu Bcsika onepauus Ha OTBOPEHO CbpLe KaTo aput-
MUM, aTenekTasun, MHPEeKUNs Ha paHaTta, MHEBMOHUS,
Me[MacTMHANHO KbpBEHe, nocTonepaTuBeH Aenup 1
Opyru, CbLUECTBYBAT M HAKOIKO HanMbMHO crneumduny-
Hu 3a MNMEA ycnoxHeHusi. TakoBa yCrnoXHeHue e nep-
cuctupawata bX noctonepatvBHO M ako onepauus-
Ta e M3BbpLUEHa KOPEKTHO, TO3N Heycnex ce ObIKu
Ha 3abonsaBaHe Tvn |V, KoeTo He e BMno AocTaTb4yHO
nobpe oueHeHO npegonepaTuBHO. ToBa € M Hal-4yec-
TaTa NpuyYnHa 3a neTaneH M3xo4 nNpu yCrnewHo U3Bbp-
weHa MNEA. NMpn npaBUHO NHOUKMPaHa U U3BbpLUEHA
onepauus crnagaHeto Ha BCC n HopmanusmpaHeTo
Ha XeMofuHamukaTa € noyTy HeszabaBHO, a ycrnopea-
HO C Hero ce yBenuyaBa W CbpaeqHuaT nebut. EgHo
npoyysaHe Ha lversen et al., nscnegsawo Hamane-
Hueto Ha BCC, otumTa HeroBoTo cnagaHe ¢ Hag 80%
OT M3XOAHOTO A0 LWeCTus cnegonepatmBeH Mecel, (OT
cpenHo 1045 Ha 194 dyn.s.cm™) [21]. O6GnekyaBaHeTO
Ha cnegHaToBapBaHeTo Ha [K moxe ga ce noTBbpan
ypes exokapavorpadus, KaTto ce oT4MTaT perpecust Ha
[OK xunepTpodus, HopmanuampaHe Ha pasmepuTe Ha
0K, HamansiBaHe Ha TpuKycnuganHaTta peryprutaums
[22]. OkoHuatenHuaT pesyntaTt ot [EA moxe ga ce
oueHn 6-12 meceua cneg onepauuaTta. [loknagsaHata
NPEXNBAEMOCT NPY ObITOCPOYHO MpocreasBaHe e >

along with the intraluminal obstructions. The operative
technique was developed by Pat O. Daily in San Diego,
California and has been only slightly modified over the
next years [20]. PEAis performed via a median sternot-
omy with the use of extracorporeal circulation in deep
hypothermia and periods of circulatory arrest. A classi-
fication proposed by Jamieson according to the ana-
tomical localization of the obstructive thromboembolic
changes and their percentage distribution is presented
in Table 1 [19].

Performing surgical PEA is associated with a
few typical complications that can be superimposed
on the complications occurring in any open-heart
surgery (arrhythmias, atelectasis, wound infection,
pneumonia, mediastinal bleeding, postoperative de-
lirium, etc). One such complication is persistent PH.
If the operation was performed correctly, this failure
is due to type IV disease that was not sufficiently
well evaluated preoperatively. This is also the most
common cause of death after PEA. Correct diagno-
sis, followed by successful PEA, leads to an almost
immediate reduction of PVR and normalization of
hemodynamics along with an increase in cardiac
output. A study by lversen et al. investigated the re-
duction of PVR and reported a more than 80% reduc-
tion to the sixth postoperative month (from a mean
of 1045 to 194 dyn.s.cm™®) [21]. The decrease of
RV afterload can be confirmed by echocardiography
through regression of RV hypertrophy, normalization
of RV dimensions, and reduction of tricuspid regurgi-
tation [22]. The final result of PEA can be assessed a
minimum of 6-12 months after surgery. The reported
survival at long-term follow-up is > 75% in the sixth

Ta6bnuua 1. XupypruiHu HMBa Ha fiokanusauuma Ha TpoMmboeMbonuyHuTe ne3um no Jamieson 1 NpPoLIEHTHO pa3npeaene-

HUe cnpsmMo obwwmsa 6pon Ha guarHoctuuympaHute ¢ XTBX

Table 1. Jamieson’s operative classification of CTEPH and percentage distribution

Hueo 0 Hama gaHHu 3a TPOMG0eMBONMYHN CTECHEHNS 1 MOPaXEHUS MO CbAoBaTa CTeHa

Level 0 No evidence of thromboembolic stenosis and vascular wall lesions

Hueo | TpomboeMBOonMYHUTE N3MEHEHUS 3aMoYBaT OT MMaBHUTE MyNIMOHANHN apTepumn

(Hueo IC) [MbnHa okny3us Ha egHaTa NynMoHanHa apTepus 159%

. . . . N 0

Level | Obstructive material in the main pulmonary arteries

(Level IC) Complete occlusion of one main pulmonary artery

Hwuso Il TpomboembonuyHNTE N3MEHEHMS 3anoYBaT OT HMBOTO Ha fobapHuTe apTepumn 559%
. 0

Level Il The disease starts at the lobar branches

Hueo Il TpomboeMBonMYHUTE 3MEHEHUSI 3anoYBaT OT HUBOTO Ha CEerMEHTHUTE apTepumn o
. 30%

Level llI The disease starts at the segmental branches

Hueo IV TpomboeMBonMYHUTE N3MEHEHUS 3anoYBaT OT HUBOTO Ha CyOCerMmeHTHUTE apTepum
. <1%

Level IV The disease starts at the subsegmental branches
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75% Ha wecTaTta roguHa, Kato no-rofigmaTa 4yacTt OT
onepupaHnTe ca ¢ fobbp uandeckn kanauymtet — |
unu Il pyHkumoHaneH knac no NYHA/C30 [23, 24]. B
Crny4yauTe C HEeMbITHO XUPYPIMYHO OTCTPaHsiBaHE WU
ocTaTbYyHU nepudbepHn obBCTpyKUMM ce Habntopgasa
octaTbyHa BX, nepcuctnpaHe Ha cumnToMaTukara u
BroLleHa ObNrocpoyHa nporHo3sa. NepuonepatmsHaTta
CMBPTHOCT Bapupa B LLUMPOKN rpaHnumn — mexay 4,5 n
23,5% [25, 26], a cnopen MexayHapoOoHUS PerncTbp
— 4,7% [27]. To3n WMpOK guanasoH € M3pas He camo
Ha onuTa Ha pasnMyHWTE LEHTPOBE, HO U Ha pasnuy-
HUTe KpuTepumn npu m3bopa Ha nauueHTn. Bvapactta
Ha NauueHTa, TeXecTTa N NpoabSiKMTENHOCTTa Ha bX
Ca OCHOBHWTE HE3aBUCUMWU PUCKOBM hakTopu 3a ne-
puonepaTtuBHa CMbPTHOCT. CbLLEeCcTBYBa NOYTU NMUHEN-
Ha Bpb3ka Mexagy npegonepatneHoto BCC (> 1500
dyn.s.cm™) n BbTpebonHMYHa cMbPTHOCT [27].
MeavkameHTO3HaTa Tepanusi €  3agbiDKUTENEeH
KOMMOHEHT OT TepanuaTa npu nauneHtute ¢ XTEX, He-
3aBMCMMO OT M30paHUst NOAXOA (XMPYPruyeH, WHTep-
BEHUMOHamNeH Unu KoHcepBaTuBeH). Ta 3agbimKUTENHO
BKITIOYBA AOXKMBOTHA TeparneBTUYHa aHTuKoarynaums,
KaTo HanocneabK B MpakTMkara 3Ha4YnTenHo ce yBenuya-
Ba ynotpebarta Ha OVPEKTHUTE OpasiHN aHTUKOAryrnaHTu
(OOAK) Bbnpekn nuncarta Ha gaHHU OT paHAOMU3NpPaHA
npoyysaHus. pu naumeHTUTEe C aHTUdochoNMNMaeH
CMHAPOM, kouTo ca okoro 10% OT BCUYKM MaLUEHTU C
XTBX, ce npenopbyBa Tepanus ¢ BKA — TakbB e 1 npea-
CTaBEHUAT OT Hac crydan. ETo 3alo npu nocraesHe Ha
avarHosata XTbX TpsioBa Aa ce HanpaBu CKPUHUHE 3a
aHTudocconmnuaeH cuHapom [3]. Makap NEA pa octa-
Ba ,3MNaTeH ctaHgapT” B riedyeHneTo Ha XTBX, no gaHHM
oT peructpy 8o 40% OT naumeHTuTe ca nHonepabunHm
nopagu Hannume Ha TEXHNYECKN HeQOCTbIMHN Ne3nn, He-
npornopumoHarnHa Ha MopgonorndHuTe nesun bX n Tex-
ka komopbugHocT [28]. B Te3n cnyyaun, kakto 1 npu pe-
KypeHTHa/nepcuctupawa bX cnea NEA B cbobpaxeHne
BNM3a cneundmnyHa Tepanua 3a bX. Ta ce npunara 3a
NOBMUSIBAHE Ha MMKPOBACKyrnapHaTa KOMMOHEHTa, KOSATO
€ Hanuue 3aegHo C TpomMOoeMOONMYHUTE OBCTPYKLMM
N Moxe gda Obge pasnuyHo mapaseHa. Jlunceat gaHHU
obave 3a edekTa Ha TepanuaTa Npv MauMeHTU, KOUTO
nMaTt MeauLIMHCKU NPOTUBOMOKa3aHUs 3a XUPYprus nnu
otkassart NEA. Pvouuryat € eAUHCTBEHUAT MeguKkameHT
C npenopbka krnac | 3a nauneHTn ¢ nHonepadbunHa XTbX
unu nepcuctupatua/pekypeHtHa BX cnep MNEA Ha 6asa-
Ta Ha npoyyBaHuaTa CHEST [3]. Ton npeactaesnsaea ctu-
MyraTop Ha pasTBopuMarta ryaHunart-umknasa (sGC) u
BMUsie BbPXY €4UH OT OCHOBHUTE NaToM3NONOTrMYHN Mb-
TULLAa Ha 3abonsBaHeTo, a meHHo NO-sGC-cGMP, kato
B KpariHa CMeTka yBenuyaBa npogykuusita Ha cGMP,
KOETO BOAM A0 Basogunataums U aHTunponudepaTvBHmU
edektn. B npoyusaHeto CHEST-1 16-ceamnyHa Tepa-
nnsi ¢ pyouuryaTt Boau A0 yBenMyaBaHe Ha pa3CTosHUETO
B 6-MUHYTHWSI TECT C XoAeHe ¢ 46 meTpa 1 peaykums Ha

year with the majority of operated patients being in
NYHA/WHO functional class | or Il [23,24]. In cas-
es with incomplete surgical removal or residual pe-
ripheral obstructions, there is residual PH, persisting
symptoms and worse long-term prognosis. Periop-
erative mortality varies widely — between 4.5 and
23.5% [25,26], according to the international registry
— 4.7% [27]. This wide range is an expression not
only of the experience of different centers but also
of different criteria for patient selection. Patient age,
severity, and duration of PH are the main indepen-
dent risk factors for perioperative mortality. There is
an almost linear relationship between preoperative
pulmonary vascular resistance (> 1500 dyn.s.cm™®)
and in-hospital mortality [27].

Drug therapy is mandatory in all patients with
CTEPH regardless of the chosen approach (sur-
gical, interventional or conservative). All patients
must receive lifelong therapeutic anticoagulation
with increasing use of direct oral anticoagulants
(DOAQC) in clinical practice despite the lack of data
from randomized trials. In patients with antiphos-
pholipid syndrome (about 10% of CTEPH patients)
anticoagulation with vitamin K antagonists (VKA) is
recommended. That is why screening for antiphos-
pholipid syndrome should be performed at CTEPH
diagnosis [3]. Although PEA remains the current
“gold standard” for CTEPH treatment registry data
show that up to 40% of patients are inoperable due
to inaccessible lesions, out- of-proportion PH and
severe comorbidity [28]. In these cases, and in pa-
tients with persistent/recurrent PH after PEA spe-
cific PH therapy should be considered. It is used
to manage the microvascular component which is
present together with the thromboembolic obstruc-
tions. However, no data exist on the effect of treat-
ment in patients with contraindications for surgery or
those refusing PEA. Riociguat is the only drug with
class | recommendation for patients with inoperable
CTEPH or persistent/recurrent PH after PEA based
on the results from CHEST trials [3]. Riociguat is an
oral stimulator of soluble guanylate cyclase (sGC)
and affects one of the main pathways in PH patho-
genesis — NO-sGC-cGMP, eventually leading to in-
creased production of cGMP, which results in vaso-
dilation and antiproliferation. In CHEST-1 riociguat
after 16 weeks of therapy increased 6-minute walk
distance with 46 meters and reduced pulmonary
vascular resistance by 31% versus placebo [29].
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BenogpobHoTO cbAOBO CcbMpoTMBreHne ¢ 31% cnpsmo
nnaue6o [29]. OTBOPEHOTO NPOAbIHKEHNE Ha MpPOyYBa-
HeTo (CHEST-2) gemoHcTpupa gbnrocpoyHata egmkac-
HOCT 1 6e3onacHocT Ha TepanusaTta [30]. TpenpocTuHUN,
KOWTO crafa KbM rpynarta Ha NpoCTauMKIMHOBUTE aHa-
no3u, NPUNOXeH NOLKOXHO, ChLLO € NPoyYeH BbB hasza 3
pPaH4OMU3MPAHO KIMHUYHO NPOyYBaHe nNpu nHonepadun-
Ha XTBX unu nepcuctnpaiya/pekypeHtHa bX cnen MNEA
— Ha 24-TaTta cegmMumua e OTYETEHO 3HAYMMO NogobpeHve
B 6-MMHYTHUSA TECT C XO4EHE B rpynara, nofnyyasalla Bu-
COKa [03a B CpaBHEHUE C Hucka gosa [31]. OctaHanuTe
MeaukameHTun, ogobpeHn 3a neyveHne Ha bX ot rpyna 1,
kaTo chocdoanectepasH MHXMOUTOPU U eHOOTENNH-pe-
LIeNTOPHMN aHTaroHUCTK ce manonaear off-label, Tl kato
edomkacHocTTa MM npu MHonepabunHa XTBX He e goka-
3aHa ybeguTenHo B paHOOMM3VpPaHU MpOyYBaHWUs Unv
peructpm [3].

MHTepBeHUMOHaNHoTo neveHne npu XTBX BKkrou-
Ba npoBexaaHe Ha GanoHHa gunarauus Ha onpegerne-
HWM cermeHTn OoT BA, KaTo ce npegnoynta ToBa Aa CTasa
MoeTanHo C Aunartauus Ha orpaHuyeH 6poit cermeHTu
B pamMKkuTe Ha edHa cecus. bpoat Heobxogumun cecum
n pesyntatute 3aBucat ot onuta. BIN1A Beye npegcTa-
BMsiBa YTBbpAEHa TepaneBTUYHa onumst 3a NauueHTn ¢
nHonepabunHa XTBX unu nepcuctupalla/pekypeHTHa
BX cnepn MEA v Bogn o 3HaumMma pegykumsi Ha BCC (c
49-66%), nogobpsiBaHe Ha [K dyHKUMS 1 dmandeckmst
kanauutet [32-35]. [bnrocpoyHuTe pesyntati ca obe-
LaeaLn, HO AaHHUTE Bce olle ca ockbaHu [36]. Tpsioea
Oa ce uma npeasua, Ye npu BINTA ca Bb3MOXHU Cepro3Hn
npoueaypHY 1 NOCTNPOLEAYPHN YCIOXHEHWUS KAaTO Cb0-
Ba yBpeda nopaau nepdopaums ot sogada, 6enogpobHa
yBpeaa ¢ XeMonTu3a U/wnm XUnoKcusl, Kakto 1 YCrioxHe-
HWS1, CBbpP3aHM CbC CbA0BMWS LOCTHLIM U NPUITOXEHNETO Ha
KOHTpacT [2, 3]. ETo 3awo Te3un npoueaypu Tpsabea aa ce
N3BbPLUBAT B EKCMEPTHU LIEHTPOBE C ronsm obem [3].

B npaktukata Han-4ecTo ce Hanara npunaraHe Ha
myntumoganeH nogxog c lMNEA, BIMNA n meankameH-
TO3Ha Tepanusi, CbIMacHO akTyarnHWTe NPenopbkn 3a
neyeHune Ha XTBX, nopagn eqHOBPEMEHHOTO HanM4me
Nnpy e4uH M Cbll NaUMEHT Ha PasfMyHM aHaTOMUYHU
nesuu — NPOKCUMAariH1 WU AUCTanHu ne3uun, Kakto U Mu-
KpocbaoBo 3acsraHe [3]. O606LeHNAT TepaneBTUYEH
anropuTbM € NpeacTaBeH Ha dur. 5 [2].

JonbnHUTENHO B NpeacTaBeHna criyyam npegone-
paTMBHO € UMMNIaHTUpaH BeHa kaBa uNTbp, YMATO
Len e MexaHN4YHO NpegoTBpaTsBaHe Ha embonusauuns-
Ta Ha BEeHO3HM Tpombu B GenogpobHaTa umpkynaums.
Mpn XTBEX 06MKHOBEHO TakbB Ce MOCTaBdA Npegonepa-
TMBHO WM aKo TOBa HE € M3BbPLLEHO, TOM MOXe Aa
Ce NOCTaBM 1 B paHHUSA criegonepaTtuBeH nepuog. Tosu
nogxop obaye He e gocTaTbYyHO JOOPE NPOyYeH U 3a-
TOBa BEYE He Ce NPaKTUKyBa B HAKOW OT BOAELLMUTE XM~
pypruyHu LeHTpose [2].

The open-label extension (CHEST-2) confirmed
the long-term efficacy and safety of riociguat [30].
Treprostinil, a prostacyclin analogue, as a subcuta-
neous infusion has been studied in a phase 3 ran-
domized controlled trial in patients with inoperable
CTEPH or persistent/recurrent PH after PEA — sig-
nificant improvement in 6-minute walk distance at
week 24 was achieved in patients receiving a high
dose compared to a low dose [31]. Other medical
therapies approved for group 1 PH (phosphodies-
terase 5 inhibitors and endothelin- receptor antag-
onists) have been used off-label as their efficacy in
inoperable CTEPH has not been proven by random-
ized controlled trials and registry data [3].

Interventional treatment for CTEPH consists of bal-
loon dilation of pulmonary artery segments. A staged
procedure with a limited number of dilated segments
per session is preferred. The number of sessions and
the results depend on experience. BPA has become
an established therapeutic option for inoperable or
persistent/recurrent PH after PEA reducing significant-
ly PVR (by 49-66%) and improving RV function and
exercise capacity [32-35]. Long-term outcomes are
promising but evidence is still scarce [36]. It must be
kept in mind that BPA is associated with serious pro-
cedural and post-procedural complications such as
vascular injury due to wire perforation, lung injury with
haemoptysis and/or hypoxia, as well as complications
related to vascular access and contrast administration
[2, 3]. Therefore, this procedure should be performed in
high-volume CTEPH centres [3].

Most patients in everyday practice require multi-
modal approach with PEA, BPA and medical therapy
according to current guidelines for the management
of CTEPH because of presence of mixed anatomical
lesions in a single patient — proximal and distal le-
sions combined with microvascular involvement [3].
The CTEPH treatment algorithm is provided in Fig-
ure 5 [2].

Additionally, an inferior vena cava filter was in-
serted preoperatively in the presented case. Its aim
is to prevent embolization of venous thrombi in the
pulmonary arteries. In patients with CTEPH such a
filter is usually inserted preoperatively or if not done
earlier, may be inserted early after surgery. This
routine however has not been formally studied and
has been abandoned at some of the leading surgical
centres [2].
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NuarHosa XTBX
JlovBOTHA aHTMKOarynayua

Oqeuua OT eKCNepTeH ekun no
XTEX 12

e e

l

L

MynmoHanHa eHaapTepeKTOMMUA CneundruHa MeUKaMeHTO3Ha
(neueHwme Ha nsbop) Tepanwua t EMA 23

N /

Mepcuctupawa/pekypeHTHa
cumnTomaTuHa GenoapobHa
XUNepToHUA

®ur. 5. TepaneBTnyeH anropntsbM nNpu notebpaeHa XTBX [2]. 1 My-
nTumaMcumMnnvHapeH ekun: xupypr ¢ onut B MEA/BIA, ekcrnepT no
BX, uHTepBeHuunoHaneH kapguonor ¢ onut B BIMA n pagwonor; 2
EkcnepTteH UeHTbp, AeduHupaH kato > 50 MNMEA/TpombekTomMun ro-
anwHo, > 100 BMA cecun roguwHo; 3 BIMTA 6e3 meavkaMmeHTo3Ha
Tepanusi Moxe [ia ce obcbxaa B M3bpaHu cnyyau

[MpeacraBeHUAT OT HAC KIUHUYEH CryyYan UinocTpu-
pa Kracuyeckus cLueHapuii Ha npexmssaH MacvseH BTE ¢
nocriefallo passuTve Ha XTBX 1 Texka gecHocTpaHHa
CbpAeyHa HegocTaTbyHOCT. Ha 6a3aTta Ha npoBefeHuTe
n3cnenBaHua creq obcwkaaHe OT MynTuaMcCUMnnHa-
PEH eKVN NauneHTLT BeLle NpeLeHeH KaTo onepabuneH
1 BeLe HaCcCOYeH KbM eKCMepPTEH LIEHTBP 3a OCbLLECTBS-
BaHe Ha [MEA. lMocTtonepatMBHO ce Habnogaea noyTv
MbJIHO HOpManM3MpaHe Ha XxemoguHamuKkaTa ¢ obpaTHo
pa3sutue Ha K gunataumsa v QUChYHKLUS, KaKkTo U 3Ha-
4YMMO nogobpsiBaHe Ha OyHKUMOHANHWA KanaumTer. MNpu
cbrmacue oT CTpaHa Ha nauMeHTa nNpeacTon U3BbpLUBa-
He Ha koHTponHa OCK n npeueHka 3a HeobxogumocTTa
OT BKIKOYBaHe Ha crieumndunyHa Tepanusi.

3AKNMIOYEHUE

MpencTaBeHUAT KIMHUYEH Crlyyan nokasBa OCHOB-
HUTE CTbMKNU B AMArHOCTUYHO-TEPANEBTUYHUS NMPOLIEC
npu naumeHtTn ¢ XTBX, KakTo 1 HENocpencTBeHNs pe-
3ynTaT OT NPOBEAEHOTO YCMELLHO XMPYPIMYHO NEYEHNE.

He e OeknapupaH KOH¢hnukm Ha uHmepecu
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