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XPOHIYHA TPOMBOEMBONNYHA
[YIMOHANHA XWIEPTOHUA

E. Mekos, . CnaBoBa, P. [leTkoB

CBAJ1bb,CB. Copua” EALl, Codua

Pesiome

XpoHuyHaTa TpoMmboembonmMYHa NynMoHanHa xunepToHus (XTEMX) e Texko 3abonsiBaHe C yec-
ToTa okono 5/1 000 000. CbBpeMeHHaTa KoHuenuua 3a pa3sButre Ha XTEMX cbueTaBa nepcuctupalla
TpoM60eMOONNYHA OOCTPYKUMA Ha rofiemun MysMOHANIHA apTEPUN C apTepuonaThs Ha MaskuTe
nynMOHanHU cbaoBe. KnMHUYHaTa KapTiHa e HecrneundryHa uam npoTMya aCUMITOMHO B HavyanoTo,
KOeTo yAbJixKaBa BpeMeTo OT nofABaTa Ha CMMMATOMY A0 NOCTaBAHETO Ha AnarHosa (cpegHo 14 meceua).
3naTteH cTaHZapT Npu cbMHeHue 3a XTEMNX e BeHTMNaunoHHo-nepdy3mMoHHaTa cUuHTUrpadus, a 3a
nocTaBsAHe Ha AuarHo3aTta 1 oLeHKa Ha ornepabunHoCTTa — cenleKTBHaTa NysJMOHasHa aHrmorpadus.
MynmoHanHata eHgapTepekToMus (MEA) e mbpBY 1360p 3a NeYeHne — TPUTOAULLHA MPEXUBAEMOCT NpY
onepupaHu 6onHn 89.3% cpeuy 70.5% npwu HeoneprpaHu. banoHHaTa aHrMonnacTMKa e anTepHaTMBa
npv HeomnepabunHu naumeHTn. KoHcepBaTVMBHaTa Tepanus BKIOUYBA aHTUKOArynaHTvi, Auypetuum u
KMCSI0pOod, HO € C HUCKA epeKTUBHOCT. HAKoM NekapcTBa 3a JieueHVe Ha My/IMOHaNHa apTepuanHa
XVNepToHMA MoraT fa 6baaT M3non3BaHU NpU HeonepabunHU NaumeHTn, NauMeHTy C NnepcucTrpaLla
nynMoHanHa xuneptoHus cneg MNEA nnmn npy He6NaronpUATHO OTHOLLEHME NMON3a/PUCK 3a NPOBEXaHe
Ha [EA.

KnouoBu gymu: XTENX, 6enogpobeH Tpombemb0nr3bm, MySIMOHanHa X1nepToHua
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Abstract

Chronic thromboembolic pulmonary hypertension (CTEPH) is a severe disease with a
prevalence of about 5/1 000 000. The current concept for the development of CTEPH combines persistent
thromboembolic obstruction of large pulmonary arteries with arteriopathy of small pulmonary vessels.
The symptoms are nonspecific or the patients are asymptomatic at the beginning, which extends the
time from onset of symptoms to diagnosis (mean 14 months). Gold standard in suspected CTEPH is
ventilation-perfusion scintigraphy, and for the diagnosis and evaluation of operability - selective
pulmonary angiography. Pulmonary endarterectomy (PEA) is a first choice for treatment - a three-year
survival rate for operated patients 89.3% v/s 70.5% in nonoperated. Balloon angioplasty is an alternative
forinoperable patients. Conservative therapy include anticoagulants, diuretics and oxygen, but it is with
low efficacy. Certain drugs for treatment of pulmonary arterial hypertension could be used in inoperable
patients, patients with persistent pulmonary hypertension after PEA or unfavorable benefit/risk ratio for
performing PEA.

Keywords: CTEPH, pulmonary thromboembolism, pulmonary hypertension
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OnpepeneHune

XpoHuyHaTa TpomboembonyHa nynMoHan-
Ha xunepToHua (XTEMX) ce gnarHoctnumpa cneq,
Han-manko 3 mecela edeKTUBHa aHTMKOaAryna-
UuA NPY N3NbJIHEHWE Ha CNefHNTE ANarHoCTnY-
HU KpUTepuun:

1. CpegHO nynmoHanHo HanaraHe (Ppa)
>25mmHg 1 NyIMOHaNHO KanuaapHO HanAraHe
(Pcwp) <15mmHg;

2. Hannumne Ha egnH vnu noBeye CErmeHTHU
unu no-ronemm nepdy3noHHN gepeKTn ycTaHo-
BEHW MOCPeACTBOM BeHTUNaUUOHHO/mepdy-
3noHHa (V/Q) cumHTUrpadusa, nam KommnioTbp-
Tomorpadcka nynmoHanHa aHruorpadus (KTMA)
(41,55).

Enunpemunonorus

XpoHnyHaTa TPOMO6OEMOONNYHA MYIMOHaI-
Ha xunepTtoHua (XTEMX) e Texko 3abonABaHe ¢
yecToTa oKkono 5/1 000000 (61). Cnopep nocneg-
HOTO PbKOBOACTBO NO MY/IMOHAsIHA XMNEePTOHMUA
(MX) o1 2009r. (27) n 06HOBeHAaTa KNnacudpukayma
(76), XTEMX e obocobeHa B camocToATesHA
rpyna (rpynalV).

XTEMNX e AbAroCpOYHO YCNIOXKHEHMe Ha
6enoapobHua Tpombembonnsbm (BTE) cbe
3abonaemoct 0.4-9.1 % (cpeaHa yectoTa 2.3%,
n=3312) B nbpBUTE 2 rOAMHU Crief CUMNTOMATK-
yeH BTE (43) (Tabn. 1). lonamaTa BapnabunHocT
Ha YecToTaTa Ce AbJIXM Ha CNabocTu B MpoyyBa-
HUWATA, IMNCA Ha PaHHU CUMMTOMM, TPYAHOCTN B
pasrpaHnyaBaHeTo mexay octbp BTE n cbuect-
ByBawa Beye XTEMX. Bsemankn nog BHMMaHue
yectoTaTta Ha BTE - 2/1000 yoBeKa, 0O4aKBaHaTa
yectoTa Ha XTENX e okono 46/1 000 000, koeTo e
noseye oT 9 NbTK Hag onnceaHarta (61). NMocoue-
HaTa passinKa MoXe fia ce 06ACHM C FpeLLKy nNpu
noabopa Ha NauyueHTW, pasNyHM MeToaM Ha
AVarHo3a u cMbpTHOCTTa. TpsibBa Aa ce oTbene-
KW, Ye roniama vacT oT naumeHtTute ¢ XTEMNX Ha-
MaT npegLlecTBal} enn3og Ha CUMNTOMaTUYEeH
BTE (34, 88).

Ta6n. 1. Yectota Ha XTENX cnep octvp BTE (43).

Definition

Chronic thromboembolic pulmonary hyper-
tension (CTEPH) is diagnosed after at least 3
months effective anticoagulant therapy when
the following diagnostic criteria are present:

1. Mean pulmonary arterial pressure (Ppa)
>25mmHg with pulmonary capillary wedge
pressure (Pcwp) <15mmHg;

2. At least one (segment or larger) perfusion
defect in ventilation/perfusion V/Q scintigraphy
(V/Q scan) or obstruction of the pulmonary
arteryin CT angiography (41,55).

Epidemiology

Chronic thromboembolic pulmonary hyper-
tension (CTEPH) is a severe disease with preva-
lence about 5/1 000 000 (61). According to the
latest guideline on pulmonary hypertension (PH)
from 2009 (27) and the revised classification (76),
CTEPH is classified into separate group (group
V).

CTEPH is a long-term complication of pulmo-
nary embolism (PE) with incidence 0.4-9.1 %
(mean 2.3%, n=3 312) in the first 2 years after
symptomatic PE (43) (table 1). The large
variability in incidence rate is due to limitations
in existing studies, lack of early symptoms,
difficulties in distinguishing between acute PE
and already existing CTEPH. Taking into account
theincidence of PE-2/1 000, expected incidence
of CTEPH is about 46/1 000 000, which is more
than 9 times above the reported incidence (61).
That difference could be attributed to inconsis-
tencies with the selection of patients, methods
of diagnosis and mortality. It should be noted
that the majority of patients with CTEPH did not
have prior episode of symptomatic PE (34, 88).

Table 1. Incidence of CTEPH after acute PE (43).

AsTop - Yecrora (%) Author - Incidence (%)
Marti et al. (48) 110 9.1 Marti et al. (48) 110 9.1
Dentalietal. (23) 91 8.8 Dentalietal. (23) 91 8.8
Ribeiro et al. (67) 78 5 Ribeiro et al. (67) 78 5
Guerin et al. (29) 146 4.8 Guerin etal. (29) 146 4.8
Sanchez etal. (72) 254 47 Sanchezetal. (72) 254 47
Pengo etal. (59) 314 3.8 Pengo et al. (59) 314 3.8
Surieetal. (82) 110 2.7 Surie et al. (82) 110 2.7
Miniati etal. (51) 834 13 Miniati et al. (51) 834 13
Becattini et al. (5) 259 1.0 Becattini et al. (5) 259 1.0
Klok et al. (40) 877 0.57 Klok et al. (40) 877 0.57
Poli et al. (62) 239 0.4 Polietal. (62) 239 0.4




Matodusmonorua

OcHoBHaTa npuyunHa 3a XTEMNX e BTE. MNpega-
WecTBall, NPUCTBN Ha BeHO3eH Tpombembonu-
3bM ce cpeLa npu 80% oT naumeHTute ¢ XTEMX
(45). Apyru cbpeyHo-cbaoBu nnu 6enoapobHm
3abonfABaHUA, KIMHWYHO HanogobABawy
XTENX, ce cpewat B 21% OT nayneHTNTE N HE
n3KnYBaT gnarHosara (60) (tabn.2).

Ta6n. 2. lpunpyxasay 3a60naBaHMA, Bb3MoXHa npuunHa 3a XTEMX.
[TpnunHa Yectota (%)

X0bb 9.5

Pathophysiology

The main reason for CTEPH is PE. Previous
attack of venous thromboembolism occurs in
80% of patients with CTEPH (45). Other cardio-
vascular or pulmonary diseases, clinically re-
sembling CTEPH, occur in 21% of patients, and
does not exclude the diagnosis of CTEPH (60)
(table2).

Table 2. Other diseases possible cause of CTEPH.

Reason Incidence (%)

opD 9.5

HapyLueHna Ha CbHa 3.1

Sleep disorders

JleBoKamepHa AnacTonHa AnchyHKumA 1.9

Left ventricular diastolic dysfunction

JleBoCTpaHHO KnanHo 3abonAgate 1.6

Leftsided valvular heart disease

JlekapcTBa 1.5

Drugs

WnTepcTuumanta benogpobHa bonect 13

Interstitial lung disease

Kbm puckosute daktopu 3a XTEMX cnapat
HaNMYMeTo Ha aHTMHOCHONUMUAHN aHTUTENA ©
yBenuueHn HuBa Ha ¢daktop VI (13, 89). MNpnu
HAKou NauveHTn BTE moxke ga nosege fo pemo-
nenvipaHe Ha 6enoapobHNTE CbAoBe nocpes-
cTBOM MHOeKuma (10), Bb3naneHune (64), Hanu-
yne Ha NPOreHUTOPHU KNeTKn (24, 91), Tupeosa-
MecTBala Tepanua unu tymop (13). MoBuweHa-
Ta CbCUPBAEMOCT, TPOMOOLINTO3aTa, 0COHBEHOC-
T B CTPYKTYypaTa Ha eputpouuntute n GprbpurHo-
reHa AOMPUHACAT 3a OKJy3usTa Ha 6enofapob-
HuTe apTepun npu XTEMX (9, 54). B gonbnHeHue,
HernjasmMaTUyHN PUCKOBU GaKTopu KaTo crije-
HEKTOMUA, BEHTPUKYNO-aTpuaneH WbHT (npu
neyeHue Ha xupgpouedanua), Bb3NanUTENHU
ypeBHU 3a60N1ABAHNA U XPOHUYEH OCTEOMUENUT
Ca CBbpP3aHU C MO-BMCOKA YecToTa, U No-foLa
nporHosa (12, 13). Puckosute daktopu, gonpu-
HacAaww 3a nosasata Ha XTEIX, ca 0606LeHn BbB

our. 1.

Our. 1. Matodusnonorusa Ha XTEMX.

MoBuweHa cbcupBaemocr (9)

Henoctatbuna dubpuHonusa (53)

Bb3nanenue (9, 64, 90)

AKTMBMPaHE Ha EHAOTENHN
11 TNAAKOMYCKYNH KneTku (65, 90)

HepoctaTbuHa aHruorexesa (1)
[eHeTnuHm GakTopy (80)

NLOIWI MHUYHOWLAL WMYdnLINIdIL

Presence of antiphospholipid antibodies and
increased levels of factor VIl are also risk factors
for CTEPH (13, 89). In some patients, PE may lead
to remodeling of the pulmonary vasculature
through an infection (10), inflammation (64),
presence of progenitor cells (24, 91), thyreostatic
therapy or tumor (13). Increased coagulation,
thrombocytosis, characteristics in the structure
of red blood cells and fibrinogen contribute to
occlusion of the pulmonary arteries in CTEPH (9,
54). In addition, non-plasmatic risk factors such
as splenectomy, ventriculoatrial shunt (in
treatment of hydrocephalus), inflammatory
bowel diseases and chronic osteomyelitis are
associated with a higher incidence of CTEPH and
poor prognosis (12, 13). Risk factors contributing
to the development of CTEPH are summarized in
figure 1.

Fig. 1. Pathophysiology of CTEPH.

Increased coagulation (9)

Insufficient fibrinolysis (53)
Inflammation (9, 64, 90)
Infection (9, 10)
Splenectomy (9, 26)

Activation of endothelial
and smooth muscle cells (65, 90)

Progenitor cells (24, 91)

Insufficient angiogenesis (1)

1T109W3 AYYNOWTNd LN3LSISY3d

Genetic factors (80)

Tumor processes (13)
Thyroid replacing therapy (13)
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HeapekBaTHaTa aHTMKOarynauusa, ronam
TPOMO, NepcrcTUpaLL TPOMOM 1 peunanBupaly
BEHO3eH TPoMbemMb0on13bM JONPUHACAT 3a pas-
BuTMEeTO Ha XTEMX (dur. 2). OcTaTbUHMTE TPOMOU
BOAAT [O MMKpoOapTepuonatisa nocpencTBOM
yBenMyaBaHe Ha HanAraHeTo, MOTOKa 1 Ba3oak-
TMBHU pakTopu (56).

Our. 2. NMatoduznonorna Ha XTEMNX
([1BT — abn6oka BeHo3Ha Tpomb03a) (11).

» HenbnHa pe3opbuna / ¢ Insitu
opraHu3auus HaTpom6a NI Tpom6o3a

A 4

Jndekuns
Bb3naneHiie

JmyHHn
HapylLeHns

[eHeTHYHa
npeauano3nLys

Jlunca Ha aHruorexesa
B Tpomba
A 4

Pa3BuTve Ha GrbpoTMYHK
OKITy3WM 1 CTEHO3!

ApantueHo pemopenupaHe
Ha pe3nCTeHTHUTE CbAOBE

VHUT01 1 U3

Mpwn XTENX ce HabntopgaBa cbyeTaHO Hanu-
yve Ha iBa TVMa CbAOBM HapyLeHus: 1. Tpombo-
eM60/IMUHO, CbAOBOOOCTPYKTMBHO pemonenu-
paHe Ha ronemuTe CboBe; 1 2. ApTepuonatnsa
Ha MasnKuTe NysIMOHANIHN CbOBE, KOATO XMCTO-
NOTUYHO € HepPa3nYMMma OT Ta3u Npwu NysIMOHaJ-
Ha apTepuanHa xunepTtoHus (MAX) (56). B nog-
Kpena Ha NocsielHOTO, He ce YCTaHOBABA Kope-
nauus MeXay TeXXeCTTa Ha TPoMOoeMbonMyHaTa
nysMOHasiHa Cbf0Ba O6CTPYKLUUA 1 NyIMOHan-
HOTO cboBO cbnpoTtusneHue (MCC) (3).

O6cTpYyKUMATa Ha ManKnTe CboBe (22) MoXe
[a BNOLM NPOrHo3aTta cfief, eHAapTePEKTOMUSA
(47). CopoBata yBpeaa Boau o nponudepauus
Ha eHAOTENHW MafKOMYCKYTHN KneTkn (42,78) ¢
nocnepBalla opraHM3auma Ha Tpomba BbB Gpurb-
|PO3Ha TbKaH, CbOBO pemoaesivipaHe 1 3annya-
BaHe Ha UHTMMaTa (21, 63).

MNMoseyeTto ot nayveHTute ¢ XTEMX ce gnar-
HOCTULMPAT B MbPBUTE 2 FTOAVHU CNef NPeXu-
BAH BTE (59), BbnpeKkn ye npu HAKOW NauueHTn
MoraT Aa ce nosABAT CUMMTOMU Crief, MHOFO ro-
AnHK (51, 57). Ta3n BaprabunHOCT ce 06ACHABa C
nporpecrBHa Ba3onaTtuhA, KOATO 3acAra AucTan-
HUTEe NyAMOHanHu aptepun (55).

KnnHnuHa KapTuHan gnarHosa

CpepHaTa Bb3pacT Ha NayyeHTMTe npu noc-
TaBAHEe Ha AmarHosata e 63 roguHu. Pagko ce
cpelya B AeTCKa Bb3pacT (6, 7). 3abonAaBaHeTo 3a-
csAra egHakBo W aBata nona (60). KnuHnyHata
KapTWHa e HecrneunduyHa nnm NpoTnya acumn-
TOMHO B HAyasoTO U BKJOYBA [AECHOCTPAHHA
CbpAeYHa He[OCTaTbUYHOCT, KOATO NMporpecupa.
1o 50% oT naumneHTNTE MOraT LOPW Aa HAMAT J0o-
KyMeHTupaH enusop Ha bTE (69), a B egHO npoyu-
BaHe 63% OT nNauueHTUTe HAMAT PerncTpupaH
€nn30[ Ha OCTbP BEHO3eH TPOMOHEMOONN3BM
(60). CpegHOTO Bpeme OT nosABaTa Ha CUMMTOMM
Jl10 MOCTaBAHETO Ha AinarHo3aTta e 14 meceua (60).
B Tabn. 3 e fapeHa yecToTaTta Ha HAKOW NpPUAPY-
»KaBalyu 3a6onsABaHUA 1 CbCTOSHMA NPU NOCTa-
BSIHETO Ha AnarHo3ara.

Insufficient anticoagulation, large thrombus,
persistent thrombi and recurrent venous throm-
boembolism contribute to the development of
CTEPH (fig. 2). The residual thrombi lead to
microarteriopathy by increasing the pressure,
flow and vasoactive factors (56).

Fig. 2. Pathophysiology of CTEPH
(DVT — deep vein thrombosis) (11).

DVT

Lo |

Infection and

inflammation
> Incomplete resolution and «
Immunity organisation of thrombus

h 4
Genesis ¥

Lack of thrombus
angiogenesis

Development of fibrotic
stenoses/occlusions

S3PLIIP 01 SYIUOY

Adaptive vascular remodelling
of resistance vessels

In CTEPH combined presence of two types of
vascular disorders is observed: 1. Thrombo-
embolic, obstructive remodeling of large vessels;
and 2. Arteriopathy of small pulmonary vessels,
which is histologically indistinguishable from
that of pulmonary arterial hypertension (PAH)
(56). In support of the latter, there is no correla-
tion between the severity of thromboembolic
pulmonary vascular obstruction and pulmonary
vascular resistance (PVR) (3).

Obstruction of small vessels (22) could
worsen the prognosis after endarterectomy (47).
Vascular damage leads to the proliferation of
endothelial smooth muscle cells (78, 42) with the
subsequent organization of the thrombus in the
fibrous tissue, vascular remodeling and disap-
pearance oftheintima (21, 63).

The majority of patients with CTEPH are
diagnosed in the first 2 years after PE (59),
although some patients may experience symp-
toms after many years (51, 57). This variability
could be explained by progressive vasopathy
which affects the distal pulmonary arteries (55).

Clinical presentation and diagnosis

The mean age of patients at diagnosis is 63
years. In rare cases CTEPH can also occur in
childhood (6, 7). The disease affects both sexes
equally (60). The patients are asymptomatic at
the beginning or symptoms are nonspecific and
include right heart failure which develops. Up to
50% of patients could not have a recorded
episode of PE (69) and in one study 63% of the
patients don't have a recorded episode of acute
venous thromboembolism (60). The mean time
from onset of symptoms to diagnosis is 14
months (60). Table 3 summarizes the prevalence
of some associated medical conditions at
diagnosis.



Ta6n. 3. lpuapyxasaLy 3a60naBaHNA U CbCTOAHNA

Mpy NOCTaBAHETO Ha AarHo3ara (60).
TpuapyasaLuy 3a60nABaHMA/CbCTOAHNA Yecrora (%)

Tpomb6odunHo 3abonasate 319

Table 3. Other Reported Cause for PH

at Diagnosis (60).
Associated conditions Prevalence (%)

Thrombophilic disorder 319

[Tpeawecrsalla onepauma 217

Previous major surgery 21.7

3aTnbCTABaHe 17.6

Obesity 17.6

XpoHnyHa BeHO3Ha HelOCTAaTbUYHOCT 15.5

Chronic venous insufficiency 15.5

AHamHe3a 3a Tymop 12.7

History of cancer 127

XopmoHo3amecTuTenHa Tepanus 8.4

Hormone replacement therapy 8.4

OamunHa obpemeHeHoCT
3a BEHO3eH TpoM6oemMboNM3bM 6.6

Family history
of deep venous thromboembolism or PE 6.6

3acToiiHa CbpfieYHa HeloCTaTbYHOCT 46

Congestive heart failure 4.6

CnneHeKkTOMUSA 34

Splenectomy 34

KamepHo-npeacbpaeH WbHT 0.9

Ventriculoatrial shunt 0.9

Bb3nanuTenHo 3a60nsBaHe Ha yepBata 0.7

Inflammatory bowel disease 0.7

CumntomnTe Hanopobasat ocTbp BTE mnn
nanonaTrMyHa nynMoHanHa apTeprasnHa xunep-
ToHua (UMAX), KoeTo cb3gaBa AMArHOCTUYHM
TpygHocT (29). benogpoOHUAT OTOK 1 KPbBO-
Xpak ce Habniogasat no-yecto npu XTEMX, goka-
TO CMHKOMBT e no-yecT npu UMAX. MauneHtuTe €
npexunsaH bTE nmaT HamaneH ¢r3nyeckn Kana-
LUTeT, leKa NysIMOHasIHa XMNepPTOHNA, JeCHOKa-
MepHa aucyHkuma n ysenuyeHn N-tepmuHan
NMPOXOPMOH Ha MO3bYHUA HATPUYPETMYEH nen-
g (NT-proBNP), 1 BUcokouyBCTBUTENEH TPOMO-
HUH T cnep cegeMrognwHo npocnegasaHe (15).
ToBa oT egHa cTpaHa cb3faBa TPYAHOCTMN B
otandepeHUMpaHeTO UM OT Hanmume Ha
XTEMNX, a ot apyra - npeacraBnsaBa npexop,
mexpy 3abonaBaHuATa.

MeTaaHanu3s nokasBa nepcuctmpam gedek-
™M B nepdy3mATa efHa roguHa cnep nNpexxmBaH
BTE npwv okono 50% ot naymeHtuTe (58), KOeTo e
CBbP3aHO C yBenMYeH 3afyX, HaManeHu pesynTa-
TN OT 6-MUHYTHUA TecT ¢ xoaeHe (6MWD) n no-
BMCOKO My/IMOHAaNHO HanAraHe (72). Jlunca Ha
nepdy3oHHN fedeKkTr Npy NauMeHTr, NPeXu-
BAnu BTE, ce Habnogasat camo B 31% npu npoc-
nepsaBaHe cnep 3 cegmuum (84) n 33-72 % npu
ObArocpoyHo npocnegasaHe (17,19, 51, 66, 72)
(Tabn.4).

Ta6n. 4. Hopmanna nepdy3wa npu npocneaaBane Ha nauyeTy, npexwsent bTE.

AgTopu N |llepHonHanpocieasgaie| Hopmanna nepdy3us

Dalenetal. (19) 43 1-7 ropunmn 65%

Symptoms resemble acute PE or idiopathic
pulmonary arterial hypertension (IPAH), which
creates diagnostic challenges (29). Pulmonary
edema and hemoptysis are observed more
frequently in CTEPH while syncope is more
common in IPAH. Patients who survived PE have
reduced physical capacity, mild pulmonary
hypertension, right ventricular dysfunction and
increased N-terminal prohormone brain
natriuretic peptide (NT-proBNP) and high-
sensitivity troponin T after a seven-year follow-
up (15). On one hand these symptoms could
mask the presence of CTEPH, and on the
other, itcould be a transition between the two
diseases.

A meta-analysis showed persistent defects in
perfusion one year after PE in about 50% of the
patients (58), which is associated with increased
breathlessness, lower results of 6-minute walk
test (6MWD) and a higher pulmonary pressure
(72). Lack of perfusion defects in patients who
survived PEisonly observed in 31% after 3 weeks
(84) and 33-72 % in long-term follow-up (17, 19,
51,66,72) (table 4).

Table 4. Normal perfusion at follow-up in patients who survived PE.

Authors N |“Follow=up'periody Normal perfusion

Dalenetal. (19) 43 1-7 years 65%

Ribeiro etal. (66) | 64 1roauHa 33%

Ribeiro et al. (66) 64 1year 33%

Miniati etal. (51) | 235 1roauHa 65%

Miniati et al. (51) 1year 65%

Sanchezetal. (72) 1roauHa 71%

Sanchez et al. (72) 1year 71%

Cosmietal. (17) 93 9 meceua 72%

Cosmietal. (17) 93 9 months 72%

VanEsetal. (84) | 83 3 ceamum 31%

VanEsetal. (84) 83 3 weeks 31%

HansraHeto B a. pulmonalis n necHokamep-
HaTa QYHKUMA OCTaBaT HapyLeHW, BbNpeKu
afjleKkBaTHa aHTMKoarynaHTHa Tepanua B 10-30 %
OT NauueHTUTe 1 NpeAcTaBnABaT Hal-cepuos-
HOTO KbCHO yCnoxHeHne Ha octpua BTE. XTEMX
€ KpaeH eTan Ha MHOro no-yect ¢peHomMeH Ha

The pressure in the a. pulmonalis and right
ventricular function remains impaired despite
adequate anticoagulant therapy in 10-30 % of
the patients and represent the most serious late
complication of acute PE.CTEPH is the final stage
of a much more common phenomenon of
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LePUHUTUBHM NPOMEHM B MOTOKa npe3 a. pulmo-
nalis, andysnata Ha razoBe n/Mnu CcbppevHa
ancoyHkuma cnep npexmssaH BTE, Bogew fo 3a-
yX 1 HamasneH GU3NYeCcKn KanayuuteT, KOUTO HA-
Kou aBTopW Hapwuyat ,nocT-bTE cuHgpom” (39).
Hannumneto Ha octaTbyHa OOCTPYKLUS Ha My-
MOHanHnTe cbaose >35% npwu gexocnutannsa-
LMATa € CBbP3aHO C yBENIMYEHA YECTOTa Ha HeXe-
naHn cbbuTus Nnpu npocneassaHe (¢ur. 3) (50).

Our. 3. 3aBUCUMOCT MeX[y Hanue Ha 0CTaTbyYHA 06CTPyKLMA

definitive changes in flow through a. pulmonalis,
gasdiffusion and/or cardiac dysfunction after PE,
leading to shortness of breath and reduced
exercise capacity, which some authors call "post-
PE syndrome" (39). The presence of residual
obstruction of pulmonary vessels >35% at
hospital discharge is associated with an
increased incidence of adverse events at follow-
up (fig. 3) (50).

Ha MyNMOHaNH1Te CbA0BE N YeCTOTa Ha HEXeNaHu cbbutna

npu 6-meceyHo npocneaasare. RPVO — Residual Pulmonary Vascular Obstruction (50).
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Fig. 3. Relationship between the presence of residual obstruction
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of pulmonary vessels and incidence of adverse events

in six-months period follow-up. RPVO — Residual Pulmonary Vascular Obstruction (50).
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ANroputbMmbT 3a AMArHOCTUKA € MOKa3aH Ha
¢éur. 4. Jlo 2009 npenopbKnUTe 3a AMArHOCTMKa
onpepensaxa LEeHTPaNHO MACTO Ha nepdy3noH-
HaTa cumHTMrpadusa. BeHTunaymoHHo-nepoy-
3MOHHaTa CUMHTUrpadus e KN4YoB o6paseH
metoa npu cbmHeHue 3a XTENX - 97% ceH3un-
TMBHOCT 1 90-95 % cneundrUHOCT, U NPEBBH3-
xoxga KT nynmoaHruorpadusta (KTMA) (99%
cneynduryHocT, Ho 51% ceH3nTMBHOCT) (83).
Opyrv npegnmcTaa ca: No-HUCKOTO JTbYEBO HaTo-
BapBaHe, 1Mca Ha YCIOXHEHUA, CBbp3aHu C an-
NMUMpPaHe Ha KOHTPACT, Inca Ha Hy»KAa oT Jo-
MbJIHUTENHO OByYeHMe Ha cneyunanmcTa no ob-
pa3Ha AMarHoCTnKa, No-TouHa npegonepaT1MBHa
oLeHKa Ha fledekTa (4yBCTBUTENHOCTTa Ha KTIA
pA3KOo HamanABga crief cybcermeHTHY 6poHXM) (8,
25,79, 87). HabntogaBaT ce MHOMKECTBO CErMEHT-
HU nnu no-ronemun nepdy3MoHHU fedpeKTn B
yyacTbLUM C HOpMasHa BeHTunauua. [Mpn yactny-
Ha CbAoBa 06CTPYKLUMA MOXe Aa uma ,C1BY 30-
HK". Mpn UMAX nnn nynmoHanHa BEHOOKy3/B-
Ha 6onect pesyntaTiTe ca HOPMAsHW, WK ca
Hanuue cybcermeHTHY fedektn (73).

The algorithm for diagnosis is shown in figure
4. Until 2009, recommendations for the diagno-
sis determine central role to perfusion scintigra-
phy. Ventilation-perfusion scintigraphy is
crucialimaging method in suspected CTEPH -
97% sensitivity and 90-95 % specificity, and is
superior to CT pulmoangiography (CTPA) (99%
specificity, but 51% sensitivity) (83). Other
advantages are: lower radiation exposure, lack of
complications associated with application of
contrast, lack of need for additional training of
radiologist, more accurate preoperative evalua-
tion of the defect (sensitivity of CTPA is markedly
reduced after subsegmental bronchi) (8, 25, 79,
87). There are multiple segmental or larger
perfusion defects in areas with adequate
ventilation. When partial vascular obstruction is
present there may be "gray areas". In IPAH or
pulmonary venoocclusive disease results are
normal or there are subsegmental defects (73).

Our. 4. Anroputbm 3a AnarHoctuka (41). TR — Tricuspid Regurgitation velocity.
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Fig. 4. Algorithm for the diagnosis (41). TR — Tricuspid Regurgitation velocity.
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MepdysnoHHaTta cumHTUrpadma gasa no-
Manko MHbopMauuMa 3a CTerneHTa Ha CbAoBaTa
06CTPYKLUMA B CpaBHEHME C NyfIMOaHrorpadu-
ata(71).

TpaHcTOpaKkanHaTa exokapguorpadua c
Jonnep Moxe fia ycTaHOBYW Ny/IMOHaNHa xunep-
TOHWA N feCHOKaMepHa ANCOYHKLNA, HO HE MO-
e [ia pas3nnum faBHOCTTa Ha npoueca (4). 3aTo-
Ba Mpu BCMYKM naumeHTn ¢ MNX Tpabsa ga 6bvae
ocbuectBeHa V/Q cumHTUrpadma B JOMbIHe-
HUe KbM aHrnorpasduaTa (27).

[lacHaTa cbpaeyHa KaTeTepr3auma nokassa
Ba)KHU XeMOAMHaMUYHM noka3satenu — Ppa; MCC;
N NyIMOKanunapHOTO HansAraHe. Mpepgonepa-
TUBHOTO MYJSIMOHAIHO CbAOBO CbMPOTUBIEHME
MMa NPOrHOCTUYHA CTONHOCT (49).

MyntnpetektopHa KT aHrnorpadus e yTebp-
neH metod npu XTENMX (18), Ho KT camocToATen-
HO He MOXe J1a U3KJuu 3abonasaHeTo (44). KT
aHrnorpadusaTa nomara npu yctaHoOBsiBaHe Ha
YCNOXHEHNA 1 MOXe fa e nosesHa npu gude-
peHumnanHata guarHosa (85). KT yctaHoBABa na-
PEHXUMHIW HapylleHna Kato emdusem, 3abona-
BaHMA Ha BPOHXNANHOTO 4bPBO U UHTEPCTULM-
yMa, MHbapKTH, CblloBa 1 NeprKapaHa naTtono-
rvs, gedopmauv B rpbaHata cteHa. HapyeHu-
ATa B nepdysuaTa ce n3obpasnaBaTt ¢ MO3aeyeH
06pas3, KolTo e vecT npu XTEMX, Ho ce Habnoga-
Ba 1 B 12% npwn nauneHTn c MAX (74). Kbm mo-
MeHTa KT nma anarHoCcTMyHu npeammcTea npep
AMP (46).

MNMocnepgHaTta cTbnKa B AMArHOCTUYHUA anro-
pUTBM € cesieKTUBHA MyJIMOHasiHa aHrmorpa-
¢uA (3nateH cTaHAapT 3a NOCTaBAHe Ha AMarHo-
3aTa 1 OLeHKa Ha onepabunHocTTa), KOsTo Mno-
Ka3Ba MpexaTa OT CbfoBe C aedeKTn, CTeHO3W,
AHEBPU3MMU, M MbJIHA CbA0Ba 0OCTPYKLUKMA, KaKTO
N HaNMUYMETO HA KonaTepasnHo KpbBooOpalle-
Hue. 3a NOTBbpPXKAaBaHe Ha AuarHosarta ce
M3Mnos3Ba n AeCHOCTpaHHa KaTteTepusauma (37).

EKI npomeHunTe, cBbp3aHn C JeCHOKamMepHO
obpemeHsiBaHe, (rSR nnmn RSrebB V1; R>S BbB V1
nR>0.5mV 1 QRS oc >90 rpagyca) MmaT 4yBCTBU-
TenHocT 77% (67-86 %). CeH3UTUBHOCTTA 3HAUN-
Te/IHO ce yBenuyaBa npu m3cnenBaHe Ha NT-
proBNP —94% (86-98 %) (38).

JleyeHne nnporHosa
MNynmoHanHaTa eHpapTepekTtomua (MEA) e
NbpBM N360p 3aneyeHme.

KntiouoBo 3HaueHue B npepornepaTvBHaTa
oueHKa Ha nauymeHTtute ¢ XTEMNX vma npeymnsn-
paHeTo Ha TeXxeCTTa Ha Npuapy»KasallaTta apTe-
puonaTMa Ha MankuTe MyJIMOHaNHN CbAOBe U
NprHOCa Ha nocnefHaTa 3a NMOBULLEHUETO Ha
MNCC. KaTo uAno nayueHTUTe C TPOMOOEMOO-
NIMYHa OOCTPYKLMA Ha FNaBHW, NoGapHU Unn
NPOKCUMAaJTHW YYacTbLM Ha CETMEHTHM apTepuin
ca kKaHaugaTu 3a MNMEA. Te3n ¢ no-guctaneH tun
O6CTPYKUMA AN JOPU INMCA Ha BUAUMA TPOM-
60embonnyHa cbaoBa OGCTPYKLMA Ca HEMOJXO-
AL 33 XMPYPTUYHO NeyeHune (37).

Perfusion scintigraphy shows little informa-
tion about the extent of vascular obstruction
compared with pulmoangiography (71).

Transthoracic echocardiography with Dopp-
ler can identify pulmonary hypertension and
right ventricular dysfunction, but can not distin-
guish the duration of the process (4). Therefore,
in all patients with PH V/Q scan should be
performed in addition toangiography (27).

Right heart catheterization shows important
hemodynamic parameters — Ppa, PVR and
pulmocapillary pressure. Preoperative pulmo-
nary vascular resistance has predictive value (49).

Multidetector CT angiography is a well-
established method in CTEPH (18), but CT alone
can notrule out the disease (44). CT angiography
helps in confirming the complications and could
be useful in the differential diagnosis (85). CT
could diagnose parenchymal disorders such as
emphysema, diseases of the bronchial tree and
interstitium, infarction, vascular and pericardial
pathology, chest wall deformities. Defects in
perfusion are displayed with mosaic image that
is common in CTEPH, but is observed in 12% of
patients with PAH (74). Currently CT has
diagnosticadvantages over MRI (46).

The final step in the diagnostic algorithm is
selective pulmonary angiography (gold stan-
dard for establishing the diagnosis and evalua-
tion of operability), which shows the pattern of
vessels with defects, stenoses, aneurysms and
complete vascular obstruction as well as presen-
ce of collateral circulation. For confirmation of
diagnosis right heart catheterization is also used
(37).

ECG changes associated with right ventricu-
lar overload, (rSR or RSr in V1; R>S in V1 and
R>0.5mV and QRS axis>90 degrees) have a sensi-
tivity 77% (67-86 %). Sensitivity significantly
increase with NT-proBNP examination — 94% (86-
98 %) (38).

Treatment and prognosis
Pulmonary endarterectomy (PEA) is the first
choicefortreatment.

Key in the preoperative evaluation of patients
with CTEPH has the establishing of the burden of
concomitant arteriopathy of small pulmonary
vessels and the contribution of the latter to in-
creased PVR. In general, patients with thrombo-
embolic obstruction of major, lobar or proximal
branch of segmental arteries are subject to PEA.
Those with distal type of obstruction or even lack
of visible thromboembolic vascular obstruction
are poor candidates for surgery (37).



MNMEA e nokasaHa npu:

- MAUMEHTN C [OCTBIHM 33 XUPYpPrua Tpomoum
B I7IaBHY, TOBAPHN UKW CETMEHTHU apTepui, C
noTBbpAeHa gnarHo3a XTENMX;

- dyHKLMoHaneH knac ll-1V;

-npegonepatreHo [N1CC>300dyn.s.cm-5;

- OTCHCTBYIE Ha TEXKKU KOMOPOVAHOCTY;

- HaJIMYHO Cbracre Ha naumeHTa (20).

Cnopeg pernctpute 63.3% OT NayneHTmTe C
XTEMX ca noTteHUmanHo onepabunHu, a 36.7% ca
NHonepabunHu (61). HeonepabunHocTTa B Mo-
NOBMHaTa OT C/lyyvamnTe ce AbSKN Ha XMPYPrnvHa
HeOCTbMNHOCT Ha TPOMOOTUYHO OKJy3UpPaHUTE
cbpose. HecvoTeeTcTBUE Mexay [MCC v Beprdu-
LMpaHnTe 30HU C JOCTbIHA OKJy3us ce Habnto-
faBa B 10.1%; NCC >1500dyn.s.cm-5 B 2.5%; Ha-
npegHana Bb3pacT 2.0%; TEXXKM KOMOPOULHOCTL
13.4%; opyrvi npuynHun 22.7%.

B cneuunann3npaHu LeHTpoOBe CMbPTHOCTTa e
oKono 4.7% Kato HapacTBa C NOBMLIABaHe Ha
NyNMOHaNHOTO CbA0BO CbnpoTusneHue (16, 20,
49). ToBa nofguepTaBa Ba)KHOCTTa Ha pPaHHOTO
AunarHocTuympane. No-ckopowHo npoyyBaHe
nokKa3sBa CMbPTHOCT oT 2.2% npwu 500 nocnepo-
BaTeNHW naymeHTn (47). 3HaumTenHa 4acT oT na-
LMeHTUTE ycelaT obneKkyaBaHe Ha CUMNTOMUTE
1 nofobpeHne Ha xemofiHaMuKaTa (35, 47, 49).
3a pas3nuka ot embonektomusaTa npu BTE, npu
XTEMX ce npoBexaa NCTUHCKa eHAapTepek-
TOMUWA Npe3 MeananHuA cSIoN Ha NySIMOHaNHUTe
apTepun Npu gbiboKa XMnoTepmnsa 1 LMpKyna-
TOpeH apecT (86).

Han-ronam noctonepaTnBeH pUCK NpeacTas-
nABa 6enofapobHNAT OTOK B CieACTBME Ha pe-
nepody3mnATa, KOWTO ce NpoaBABa jo 72 yaca cnep
onepaumaATa (49). dpyru ycnoxHeHUs ca AecHo-
CTpPaHHa CbpAeYHa HepJoCTaTbYyHOCT nopaau
nepcuctmpata X, gexucueHuma Ha wesa, Ho-
30KOMManNHa NHEBMOHWSA, XeMONTM3a, Napannsa
Ha n. phrenicus. PeTpom6o3aTta B pervoHa Ha
TpombeHaapTepPeKTOMUSITA € PALKO, HO MO3HATO
YCIIO’KHEHME 1 U3UCKBa 3anoyBaHe Ha aHTUKOa-
ryNaHTHO fleyeHne Bb3MOXHO Han-CKopo cnef
onepayuATa.

Our. 5. AnroputbM Ha neyenne Ha XTENX (41).

PEAisshownin:

- patients with surgically accessible thrombi
in the main, lobar or segmental arteries, with a
confirmed diagnosis of CTEPH;

-functional classII-1V;

- preoperative PVR>300dyn.s.cm-5;

-absence of severe comorbidities;

-given consent of the patient (20).

According to the registers 63.3% of patients
with CTEPH are potentially operable and 36.7%
areinoperable (61). Inoperability in half of the ca-
ses is due to the surgical inaccessibility of throm-
botic occluded vessels. Discrepancy between
PVR and verified areas with accessible occlusion
was observed in 10.1%; PVR>1500dyn.s.cm-5 in
2.5%; elderly 2.0%; severe comorbidities 13.4%;
other causes 22.7%.

In specialized centers mortality is about 4.7%
and increases with pulmonary vascular resis-
tance (16, 20,49). This highlights the importance
of early diagnosis. A recent study shows mor-
tality of 2.2% in 500 consecutive patients (47).
Significant proportion of patients feel relief of
symptoms and improvement in hemodynamics
(35,47,49). Unlike embolectomy in PE, in CTEPH
atrue endarterectomy is performed through the
medial layer of pulmonary arteries in deep
hypothermiaand circulatory arrest (86).

The greatest risk is postoperative pulmonary
edema due to reperfusion which occurs within
72 hours after surgery (49). Other complications
include right heart failure due to persistent PH,
dehiscence of sutures, nosocomial pneumonia,
hemoptysis, paralysis of n.phrenicus. Rethrom-
bosis in the region of trombendarterectomy is a
rare but known complication and requires the
initiation of anticoagulant therapy as soon as
possible after surgery.
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Fig. 5. Algorithm for the treatment of CTEPH (41).
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JIuncaTa Ha onepaTMBHO JleyeHne 1 Nepcuc-
TUpaLla NynMoHanHa X1NepToHWA cnep, eHgap-
TepPEeKTOMKA Ca CBbP3aHU € NoLa NporHo3a. Eto
3alL0 Npu HeonepabrMHOCT ce NpenopbYBa BTO-
PO MHEHMe OT ONUTeH crneumnanucT B obnactTa
(¢pur.5).

BbanoHHaTa aHrmonnacTMka AOHAKbAE e an-
TepHaTMBa NPV HeonepabunHy NauneHTn (2, 32,
36, 52). Ta noka3Ba nofobpeHMEe B XeMOMHa-
mukaTa  WHO $yHKUMOHaNHNMA Knac, Ho AbJiro-
CpoYHUTE ePEKTU He Ca oOPE MPOYUEHMU.

KoHcepBaTunBHaTa Tepanua BKIOYBa aHTUKO-
arynaHTu, AUypeTuLUn 1 KUCSIOPOA, HO € C HMCKa
edeKTNBHOCT, TbI1 KaTo He Bb3eliCTBa BbpXy Na-
TonornyHua npotec. Npenopbysa ce JOXKMBOT-
HO aHTMKOarynaHTHO neyeHue, fgopu cnep
eHJapTepeKTOMMsA, BbMNPeKM NurncaTa Ha AaHHN
3a edrKacHOCTTa M 6e30MacHOCTTa Ha HoBUTE
OVPEKTHU OpaJiHU aHTMKOarynaHTu. PyTrHHOTO
nocTaBAHe Ha KaBa-GuNTbp Ha TO3M eTan He ce
npenopbyBa. HAKOW nekapcTBa 3a fleyeHne Ha
MAX morat ga 6baaT M3noN3BaHu NP Hanuume
Ha MMKpOBaCKynapHo 3acAraHe (61). Te morat ga
ce n3nonseat npu: 1. HeonepabunHu naumneHTy;
2. MNauneHTn c nepcucTupalla nyamMoHan Ha
xunepTtoHuA cnep MNEA - npu 16-31 % (49); 3. Mpw
HebnaronpmMATHO OTHOLIEHWe Mon3a/pPUcK oT
MEA.

[BONHMAT eHOOTENNHOB aHTaroHUCT Bosen-
tan HamanaBa CbNPOTMBIEHUETO B MySIMOHa-
HUTe CbAOBE, HO He NofobpsABa CbpAeYHUs fae-
6ut 1 6MWD npu nHonepabwnHM 60AHU 1K
6GONHU C NepcMcTrpaLlia NysIMOHAIHa XUMNepTo-
HuA cneg MEA (33). PeTpocneKkTyBHO NpoyyBaHe
nokasea HamansasaHe Ha NYHA ¢yHKLnoHanHuaA
Knac v yBenuyasaHe pesyntatute ot6MWD cnen
3 meceua i.v. nHoysua Ha Epoprostenol npu He-
onepabunHu 6onHu ¢ XTEMX (14). Mpexuese-
MOCTTa Ha NbpBaTa, BTopaTa U TpeTaTta rofuHa e
61na cboTBETHO 73%, 59% 1 41%. MpocTaumknu-
HoBUAT aHanor Treprostinil nogo6psasa ¢puzu-
yecKkmA KanauuteT, XeMOAVHaMMKaTa U Npexu-
BAEMOCTTa Npu nauneHTn ¢ HanpegHana XTENMX,
BEPOATHO NOpaan eAHOBPEMEHHOTO My Ba30OAu-
NaTaTOPHO, aHTUTPOMOOTMYHO U aHTUNpoNnde-

A

Inoperable

4

Consider second opinion by another experienced centre

Targeted medical therapy

Balloon pulmonary
angioplasty
Lack of surgery and persistent pulmonary
hypertension after endarterectomy is associated
with poor prognosis. Therefore, when inoperabi-

lity is decided a second opinion from an expe-
rienced specialistis recommended (fig. 5).

Balloon angioplasty is to some extend an
alternative for inoperable patients (2, 32, 36, 52).
It demonstrates improvement in hemodynamics
and WHO functional class, but its long-term
effects are not well studied.

Conservative therapy include anticoagu-
lants, diuretics and oxygen, but has low efficacy,
since it does not affect the pathological process.
Lifelong anticoagulant therapy is recommen-
ded, even after endarterectomy, despite the lack
of data on the efficacy and safety of new direct
oral anticoagulants. Routine placing of cava filter
at this stage is not recommended. Some drugs
for the treatment of PAH may be used in the
presence of microvascular injury (61). They can
be used in: 1. Inoperable patients; 2. Patients
with persistent pulmonary hypertension after
PEA - in 16-31 % (49); 3. In an unfavorable
benefit/risk ratio of PEA.

The dual endothelin antagonist Bosentan
reduces resistance in the pulmonary vessels, but
don't improve cardiac output and the results of
6MWD in inoperable patients or patients with
persistent pulmonary hypertension after PEA
(33). Retrospective study showed a decrease in
NYHA functional class and increased 6MWD re-
sults after 3 monthsi.v.infusion of Epoprostenol
in patients with inoperable CTEPH (14). The
survival after the first, second and third year were
respectively 73%, 59% and 41%. Prostacyclin
analogue Treprostinil improves exercise capaci-
ty, hemodynamics and survival in patients with
advanced CTEPH, probably due to concomitant
vasodilatory, antithrombotic and antiprolifera-
tive activity (77). Sildenafil improved WHO
functional class and vascular resistance, but do



paTtuBHo pelictue (77). Sildenafil nogo6pnaga
WHO ¢yHKUMOHanHmA Knac n Cb0BOTO CbMPO-
TUBMIEHME, HO He yBenn4yaBa pesyntatute oT
6MWD (81). Pa3TBOPUMUAT aKTUBATOP Ha ryaHu-
nart umknasara Riociguat nosuiasa pesynrtatu-
Te oT 6MWD n HamansaBa CbNpPOTUB/IEHNETO B
nynMoHanHuTe cbaoBe, nogobpsasa WHO dyHK-
LMOHanHMA Knac un ctonHoctute Ha NT-proBNP,
HO He NPOMeHsA BpemeBMsA xof Ha 6onecTtTa (28).
Ton moxe Aa ce msnonsea Npu nepcmcTrpaLla
wnn peungmempata XTEMX cnen xmpypruyHo
nleyeHne unn nNpu HeonepabunHU 60MHK 3a
nonobpsaBaHe Ha pU3MUYECKMA KanaLuTeT.

B munHanoto netroguwHarta npexusse-
mocT npu Ppa >30mmHg e 6una nog 50%, a
npu Ppa >50mmHg - nog 10% (68). [No-HoBO
npoyuyBaHe MokasBa TPUroAuLHa NpexuBse-
MOCT npu onepupaHu 6onHu 89.3% cpewy
70.5% npw HeonepupaHu (p<0.0001) (75). Onu-
TeH yeHTbp B CALL noka3Ba neTrogniLHa Npexu-
BAeMOCT 82% w feceTroguillHa NPEXnBAeMoCT
75% cnep eHpapTepekTomus (47).

KbmM MOMeHTa nNpu acCUMATOMHU MaLUeHTH,
npexnsanu bTE, ckpuHuHr 3a XTEIMX He ce npe-
nopbuBa (43), HO NpY HanMyMe Ha NepcucTUpaLL
3agyx TpAbBa fa ce M3KnuM (MM NOTBbLPAN)
XTEMX(70).

MNpepnoxeH e BbNPOCHUK 3a NpocsieanaBaHe
Ha naumeHTuTe, Npexxmeenn bTE cnep 3,6, 12, 24
1 36 meceua. Npn nayneHTnTe C HaNMyre Ha no-
He eAuH CMMNTOM (HanuMuue Ha 3agyX B MOKOW,
3agyx npu ycunuve, rpbaHa 6onKka, 3amMasHoCT,
CUHKOM) € yAayHO MpoBeXAaHe Ha exokapano-
rpadua, anpv oTpuLaTeneH pe3ynTaTt —TecT C Ha-
ToBapBaHe - (¢ur.6) (30).

not increase the results of 6MWD (81). The
soluble activator of guanylate cyclase Riociguat
increases 6MWD results and reduces the
resistance in the pulmonary vessels, improving
WHO functional class and the level of NT-proBNP,
but does not alter the time course of the disease
(28). It may be used for persistent or recurrent
CTEPH after surgery or in inoperable patients to
improve exercise capacity.

In the past the mean five-year survival rate
at pulmonary arterial pressure Ppa>30mmHg
was below 50%, while at Ppa>50mmHg -
below 10% (68). A new study shows three-year
survival in operated patients 89.3% v/s 70.5% in
those who weren't operated (p<0.0001) (75).
Experienced center in the US shows a five-year
survival of 82% and a ten-year survival of 75%
afterendarterectomy (47).

Currently in asymptomatic patients who sur-
vived PE, screening for CTEPH is not recommen-
ded (43), but in the presence of persistent
shortness of breath CTEPH should be excluded
(or confirmed) (70).

A questionnaire for monitoring of patients
after PEat 3,6, 12,24 and 36 months is proposed.
In patients who present with at least one
symptom (dyspnea at rest, exertional dyspnea,
chest pain, dizziness, syncope) it is appropriate
to conduct echocardiography, and if the result is
negative —exercise test (92) (fig. 6).

Our. 6. Mpocnepasate cnen npexusana BTE ¢ yen paHHo otkpusate Ha XTENX (30).

lpocnepasane cneg 3, 6, 12, 24 n 36 Mecewa ¢ BbNPOCHMK

EavH nonoxurenex 0TroBop

3
Exokapaunorpadus —
A

[lonoxutenHa

|

b4

Tecrc HATOBAPBdHE

.

[onoxutenex

KT, BeHTUNALMOHHO-NePy3NOHHA CLMHTUTpaduA,
[IeCHOCTPaHHa KaTeTepu3auus, NyaMoaHrnorpadus
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Fig. 6. Follow-up after PE for early detection of CTEPH (30).
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3aKknyeHne

XTEMX Bb3HMKBA Han-4eCcTo KaTo YCNOKHe-
Hue Ha bTE n e ocHOBHa NpuymHa 3a Texka X, Ho
BbMpPeKM TOBa HepAAKO OCTaBa HeAMarHOCTu-
umpaHa. lNopaam Ta3un NnprymnHa TouHaTa 3abonsa-
eMOoCT 1 60/1eCTHOCT He e 13BecTHa. He e n3scHe-
HO HaMbJTHO U 3aLL0 6e/ToAPOBHUAT eMO0N HeBY-
Hary npeTbpnsBa obpaTHO pa3suTMe. Heobxo-
Anmun n3cnepBaHna npu cbMHeHue 3a XTEMX ca
exokapguorpaduata, V/Q cumHturpadumata u
goHAkbae KTIA. NynmoHanHata aHruorpadums
KbM MOMEHTa € 3/1aTeH CTaHAapT 3a AMarHOCTUKA
1 OLieHKa Ha onepabuiHOCTTa, BbMPEKU onuTu-
Te 3ausmecTtBaHeTo oT KAT uAMP aHrmnorpadus.

XTEMX TpabBa fa ce noposnpa Npu BCUYKA
naumeHTn ¢ MX, T KaTo paHHaTa AMArHOCTUKA
yBenn4yasa BepoAaTHocTTa 3a NEA, KoAaTo moxe fa
e nedVHUTUBHO NeveHme.

HoBsurTe pbKoBOACTBa NpenopbyBaT Npocse-
AABaHe Ha CUMNTOMHUTE NaUMeHTU cfiefl NPexu-
BAH BTE 3a XTEMNX - ,nocT-BTE cungpom”. Toa
Tpsi6Ba f1a cTaBa ¢ BbnpocHuuuy, EKT, nscnepsaHe
Ha BNP, exokapguorpadua n V/Q cumHTtUrpa-
¢dus. YnotpebaTa Ha HOBUTE OpaHM aHTUKOAry-
NaHTK He TpAOBa fa e MPMYMHA 3a innca Ha Npo-
cnepABaHe.

Conclusion

CTEPH occurs most often as a complication of
PE and is a major cause of severe PH, but often
remains undiagnosed. Therefore, the exact
incidence and prevalence are not known. It is
also unclear why pulmonary embolism is not
always fully resorbed. Proper tests in suspected
CTEPH are echocardiography, V/Q scintigraphy,
and CTPA to some extend. Pulmonary angio-
graphy is currently the gold standard for the
diagnosis and assessment of operability despite
the efforts to replace it with CT and MRI
angiography.

CTEPH should be suspected in all patients
with PH, since early diagnosis increases the
likelihood of PEA, which may be definitive
treatment.

The new guidelines recommend monitoring
of symptomatic patients after PE for CTEPH -
"post-PE syndrome". This should be done with
questionnaires, ECG, BNP measurement, echo-
cardiography and V/Q scan. The use of new oral
anticoagulants should not be a cause for lack of
monitoring.
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