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BenoapobHuaT embonusbM (BE) e 3abonseaHe, NpeacTaBnsABaLLo YacTuiHa Ui MbiiHa 06CTPYKLUMSA OT pa3nnyHu BUAOBE
eMb01M Ha eauH U NoBeYe OT cbaoBeTe B 6enoapobHOTO pycno. Tol € OTHOCUTENHO PsiLbK B AETCKaTa Bb3pacT, HO Npes3
nocrneaHUTE rofyHY Ce YCTaHOBSBa N0-4eCTo 1 npu Aevia. LienTta Ha npoyyBaHeTo e peTpoCneKT BEeH aHana Ha Bb3pacToBOTO
pasnpeLieneHue, npeapasmnonaraliute (akTopy, KMMHUYHATA KapTuHa 1 TepaneBTUYHOTO NOBEAEHWe Npu Aela C AoKasaH
6enoppobeH Tpomboembonuabm (BTE) 6e3 HenocpeacTBeHa Bpb3ka CbC ChpaeyHa onepauus 3a nepuog ot 10 roguHm.
AHanuaupaHy ca aaHHm 3a 14 geua c 0bwo 15 ennsopa Ha BTE, xocnuTtanuanpanu B Knuukata no AeTcka kapauonorus npu
HKB 3a nepvog ot 10 roannm ¢ gaHHu 3a 6enogpobeH embonnsbm. fletata ¢ BTE ca 7 MomuyeTa 1 7 MOMYETa, Ha Bb3pacT
ot 3 meceua Ao 17,5 rogunn. B aa ot cnyyaute (13%) BTE e HacTbnun nog 3-roguiuHa Bb3pact, B 5 ciyyas (33%) — ot
6- po 13-rogmnwHa Bv3pacT, 1 B 8 (53%) — BbB Bb3pactTa o1 13 4o 18 rognHu. KnuHnyHata 13sea Ha 3ab0nsiBaHETO npu
npeAcTaBeHuTe AeLia BKItoyBa: TaxvnHes v aucnHes — 73% (n = 11), rpbana Bonka — 73% (n = 11), Taxvkapans — 67% (n =
10), acteHoaauHamms — 60 % (n = 9), xunokcemns (SatO, < 95%) — 53% (n = 8), xemonTusa — 13% (n = 2), 0CTPO HapyLLeHe
Ha xemogmHamukata — 7% (n = 1). B octpata asa Ha BTE npu 15 (100%) 0T cnyyanTe e u3nonaeaH HedpakLMoHupaH
xenapwH, npu 5 (33%) — HUCkomonekyneH xenapuH, npu 4 (27%) ca ocbLLeCTBeHN TpoMOGparmMeHTaLus/Tpombacnmpams v
nokanHa gmbpuHonuaa v npu 2 (13%) — cuctemua gnbpuHonuaa. HapacTsaliarta YectoTa 1 Cepuo3HOCTTa Ha 3abonsBaHeTo
Wn3ucksaT A0BPO No3HaBaHe Ha PUCKOBUTE (haKTOPX M CUMMTOMATMKATA, KaKTo M pa3paboTBaHe Ha cneundmuyHy 3a getckata
Bb3pacT NpenopbKu 3a AUarHoCTUKa, NEYEHUe U NPOCneasBaHe.
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Pulmonary embolism (PE) is a disease representing partial or complete obstruction by various types of emboli of one or more
of the pulmonary bed vessels. It is relatively rare in childhood, but in recent years it is found more often in children. The aim of
the study was to perform a retrospective analysis of age distribution, predisposing factors, clinical presentation, and manage-
ment in children with proven PE not directly related to cardiac surgery over a 10-year period. Data of 14 children with a total of
15 episodes of pulmonary thromboembolism (PTE), hospitalized in the Clinic of Pediatric Cardiology, National Heart Hospital,
Sofia, Bulgaria with evidence of pulmonary embolism for a period of 10 years were analysed. The children with PTE are 7
girls and 7 boys, aged 3 months to 17.5 years. In two of the cases (13%), PTE occurred under the age of 3 years, in 5 cases
(33%) between the ages of 6 and 13 years, and in 8 (53%) between the ages of 13 and 18 years. The clinical manifestations
included: tachypnea and dyspnea — 73% (n = 11), chest pain — 73% (n = 11), tachycardia — 67% (n = 10), asthenia/fatigue
-60% (n = 9), hypoxemia (SatO, < 95%) - 53% (n = 8), hemoptysis — 13% (n = 2), acute hemodynamic collapse - 7% (n =
1). In the acute phase of the disease, the patients were treated using unfractionated heparin, low molecular weight heparin,
interventional treatment with thromboaspiration and local fibrinolysis, as well as systemic fibrinolysis. The increasing incidence
and the severity of the disease require a good knowledge of risk factors and symptoms, as well as the development of age-
specific recommendations for diagnosis, management, and follow-up of the disease.
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BenoagpobHusaTt embonusbm (BE) npeacraensea yac-
TUYHA UK MbIHA O0BCTPYKUMSA OT pasnmnyHu BUOOBE eM-
©onun Ha egyH UK NoBeYe OT cbaoBeTe B 6enogpobHoTo
pycno Ha HuBO GenogpobHa apTepus, ABata rnasHU u/
nnm nepuepHn KIoHoBe.

Cnopepn Buga Ha embonusmpalums martepmarn emoo-
nmM3MbT e TpoMboTuyeH (b6enogpobeH Tpomboembonu-
3bM [BTE]), amHuoTnyeH, TymopeH, 6aktepuaneH [1]. OT
CBOS1 CTpaHa, cropef MSICTOTO Ha obpasyBaHe Ha TPOM-
ootnyHmst matepuan BTE moxe ga 6bae cnegcreue Ha
Knacm4eckm TpoMboembonmyeH 6enoapobeH emoonusbm
WUNM aBTOXTOHHO TpomboobpasyBaHe B GenogpobHuTe
apTepun.

BenogpobHusT Tpomboembonuabm (BTE) e psgko,
HO >KMBOTO3acTpallaBaLlo 3abonsiBaHe B AeTcKarta Bb3-
pacT. B ronemute npoyyBaHusi OT NOCNEAHOTO AeceTurne-
TWe ce OTYMTa MOYTM OEeCEeTOKPaTHO HapacTBaHe Ha WH-
unaeHtuTe Ha BTE B neguatpuyHata nonynaums. Toea e
CBbP3aHO KakTo ¢ nogobpeHaTta NpexvBAeMoCT Ha Adela
C XPOHWYHM, Ha-4eCcTO ManurHeHu 3abonsBaHusl, LUW-
POKO MPUINOXEHNE HA LEHTPariHW BEHO3HWM W3TOYHMUN,
XOPMOHO3aMeCTBaLUM U KOHTPALENTUBHN MEOUKAMEHTH,
3aTTbCTSABaHE, Taka U C YBENUYEHUTE Bb3MOXHOCTU 3a
HaBpeMEeHHO nocTaesHe Ha avarHosata. BTE B getckarta
Bb3pacT CPaBHUTENHO YECTO Ce NPOonycka Uk NoALueHsiBa
nopagm gakta, 4e CUMNTOMUTE Ca MacKMpaHu OT OCHOB-
HOTO 3abonsiBaHe WM HETUNWYHATA, ONUrOCUMMTOMHA
KIMMHWYHA KapTWHa. ToBa mM3nckea OT Niekapsi cneundmny-
Ha Harraca v AMarHoCTUYHO MUCTIeHe 3a pa3no3HaBaHe
Ha 3abonsBaHeTO. Toi € OTHOCUTENHO psabK B AeTckaTa
Bb3PacT, HO Npe3 NnocrnegHuTe roaMHMU BCE MO-YECTO ce
AunarHoctuumpa v npu geua [2], kato e CBbp3aH C BUCOKa
cMbpTHOCT — 0T 8 0o 10% [3, 4].

MpyvumHKMTE 3a 3HAUMMO HapacHanarta 4YectoTa Ha
BTE cpen petckata nonynauusi ca HsIKOMKO: LUMPOKOTO
NPUNOXeHWe Ha LeHTpanHn BeHO3HW nstodHuum (LIBU),
nogobpeHa MpEeXUBAEMOCT MNP MHOMO BPOAEHM, Ma-
FIUTHEHM W TEXKN Bb3nanutenHu 3abonseaHusi, 06e3u-
TeT, komMopomanTeT. o pa3nuuHN NUTEPaTYpPHU OAHHU
yectotata Ha 06enogpobHust Tpomboembonuabm npu
xocnutanuampann geua eapupa ot 0,14/10 000 (van
Ommen u cbTp. [5]), npe3 0,86/10 000 (Andrew n cbTp.
[3]), mo 3,3/10 000 (Lira n cuTp. [6]), KaTO 3a Nepuoga
2001-2014 r. ce cbobwiaBa 3a HapactBaHe ¢ 200% Ha
o6LuaTa yecToTa Ha 6enoapobHus emb6onM3bM Npy geua
nop 18-roguwHa Bb3pacT [7]. YecTtotata Ha 6enoapob-
HYS TPOMBOEMOONM3LM OT NPOYYBaHMSA BbPXY ayTomNCcu-
paHu NauueHTn ¢ U3BecTHa Obnboka BeHo3Ha TpoMbo3a
(OBT) e 11% [8]. B MHOroLeHTpoOBO NpPOy4YBaHe, BKITHOMY-
BaLLo 45 TepumepHu LueHTbpa B CALL 3a nepuog ot 2015
0o 2021 r., 0,1% ot xocnuTanuanpaHuTe nog 18 roguHu
ca 6unu guarHoctuuupann ¢ BTE (3811 geua ot obuio
3 237 752 xocrnutanusvpaHu geua). Han-vectute pu-
CKOBW dhakTopu ca bunu npyapyxaBally BpOOEHN Cbp-

INTRODUCTION

Pulmonary embolism (PE) is a partial or complete
obstruction by different types of emboli of one or more
of the vessels of the pulmonary vascular bed at the level
of the pulmonary artery, the two main and/or peripheral
branches.

Based on the type of embolizing material, the
embolism is thrombotic (pulmonary thromboembo-
lism [PTE]), amniotic, tumour, bacterial, etc. [1]. De-
pending on the origin of the thrombotic material, PTE
can be a consequence of (1) classic thromboembolic
pulmonary embolism or (2) autochthonous thrombo-
sis in the pulmonary arteries.

Pulmonary thromboembolism (PTE) is a rare but
life-threatening disease in childhood. Large studies
from the last decade report an almost tenfold in-
crease in the incidence of pediatric PTE. This is re-
lated to the improved survival of children with chronic
(most often malignant) diseases, the widespread use
of central venous lines, hormone replacement and
contraceptive medications, obesity, and increased
opportunities for timely diagnosis. The diagnosis of
PTE in childhood is relatively frequently missed or
underestimated because the symptoms and signs
of embolism are masked by the underlying disease
or due to the atypical and oligosymptomatic clinical
presentation. This requires a specific attitude and di-
agnostic thinking for disease recognition.

PTE is relatively rare in childhood, but in recent
years it has been increasingly diagnosed in children
[2], and it is associated with a high mortality rate of 8
to 10% [3, 4].

There are several causes for the significantly in-
creased incidence of PTE in the pediatric population:
the widespread use of central venous lines, improved
survival in many congenital, malignant, and severe
inflammatory diseases, obesity, and comorbidity. Ac-
cording to some literature data, the incidence of pul-
monary thromboembolism in hospitalized children
ranges from 0.14/10,000 (van Ommen et al. [5]),
through 0.86/10,000 (Andrew et al. [3]), to 3.3/10,000
(Lira et al. [6]). For the period between years 2001 to
2014 a 200% increase in the overall incidence of pul-
monary embolism in children under 18 years of age
has been reported [7]. The incidence of pulmonary
embolism according to autopsy studies of patients
with known deep vein thrombosis (DVT) is 11% [8].
In a multicentre study involving 45 tertiary centers in
the United States for the period from the year 2015 to
the year 2021, 0.1% of hospitalized children under the
age of 18 years were diagnosed with PTE (3,811 chil-
dren out of 3,237,752 hospitalized children). The most
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nedHn mandopmauun (BCM), manurHenn 3abonsisaHust
n Tpombodmnmsa [9]. Hsakom puckoBu dhakTopu, KaTo
BPOLEHMN CbpAeYHN Mandopmaumm, ca cneumdunyHn 3a
Jetckata Bb3pacT, Taka 4Ye BTE npu geua e ,pasnuny-
Ha“ GonecTt oT Ta3n Npu Bb3pacTHUTE. ACOUUMpaHNTE C
npexuesaH BTE npobnemn/zabonsasaHus, Kato XpOHUYHA
TpomboembonumyHa 6enogpobHa xuneptoHust (XTEBX),
orpaHuyeH OU3NYECKN KanaumTeT, PUCK OT KbpBEHE Mpu
aHTUKOAryrnaHTHaTa Tepanusi, NPOMEHN B HAYMHa Ha Xu-
BOT, CBbP3aHM C aHTMKOAryrnaHTHa Tepanusi, KakTto u
HECUTYPHOCT MO OTHOLUEHME Ha puCKa OT PeuvavBy U
ObIITOCPOYHM YCITOXHEHMS, MOraT Aa MMaT HeraTmBHO
BMUSIHAE BbPXY Ka4yeCTBOTO Ha XMBOT M COLManHuUTE
YHKLMN Ha MHOMBUAOA, NPEXMUBAI XMBOTO3acTpalla-
BaLLO TPOMOBOTUYHO CHLOUTNE B AETCTBOTO.

3a pgertckarta nonyrnaumsa B benrapusa Herosata yec-
TOTa e HeM3BeCTHa U eiHa OT LienuTe Ha ToBa NpoyyBaHe
€ Aa nocrtaeu npobnema Ha BTE B getckara Bb3pacT Bb-
obue, Aa aHanu3upa gemorpadpcknTe AaHHW, PUCKOBUTE
hakTopu, ONarHOCTUHHNUTE N TepaneBTYHUTE METOOM 3a
OLIEHKA 1 FTeYEHVEe Ha TOBa BCE OLLE OTHOCUTEIHO PSAKO,
HO C HapacTBalla 3Ha4YMMOCT M YECTO Hepasno3HaBaHO
3abonsiBaHe B AeTckarta Bb3pacT

PuckoBute chaktopu 3a 6enogpobeH Tpomboembo-
nn3bM Mpu geua ca:

e EHOoOTENHO yBpexaaHe (UeHTpanHu BEHO3HU
KaTeTpu, KonareHo3u/BacKynmTu, CUCTEMHU NHpeKLnK,
BPOOEHM CbOOBM aHOManmm)

e HapylweHunsa Ha namuHapHoOCTTa Ha KpbBOTOKa/
KpbBHa cTasa (BpOAEHM W MpUMAOOUTM CbpOeYHMU
3abonsiBaHuWs, NOKanHW CbAOBW aHOManuu, MMoounu-
3auus)

e BpoaeHu Tpombomnun (oepuunt Ha npoTenH
C, S, antutpombuH lll, reHHn myTtauum — dpaktop V
Leiden, npoTpoMOuH)

e [1pngobuTtn TpoMmbodunmm (HedPpo3eH CUHAPOM,
Heonnasmu, MegukameHTn [Hanp. L-asparginase],
aHTudochoNMNUaHN aHTUTENA).

Peunaneu Ha 3abonsBaHeTo ce HabniogaeaT npu
7-18% ot geuaTa.

LEN

Llenta Ha npoyyBaHETO € Aa ce HanpaBu PETPOC-
MEeKTUBEH aHanM3 Ha Bb3PacCTOBOTO pasnpeaerneHuve,
npegpasnonarawmute akTopu, KIMHWYHaTa KapTuHa 1
TepaneBTMYHOTO noBedeHVe Npu geua ¢ gokasaH BTE
0e3 HenocpeacTBeHa Bpb3Kka CbC CbpAeyHa ornepauus
3a nepviog ot 10 roguHn. B ToBa npoy4BaHe HWe aHanu-
3upamMe MHUMOEHTUTE Ha ,NpnaoduT B obwwecteoTo BTE
B [leTCKaTa Bb3pacT, 6e3 AokasaHa npsika Bpb3ka C npea-
XOoXxaalla cbpaeyvHa onepaums.

MATEPWUAIT U METON

AHanuaupaHu ca aaHHu 3a 14 geua ¢ 15 enmsofa Ha
BTE, xocnutanusmpann B KnvHukaTta no getcka Kapavo-
norusa npn HKB ¢ gaHHmn 3a 6enogpobeH emMbonmabm 3a
10-roguiueH nepuoa.

common risk factors were concomitant congenital
heart disease (CHD), malignancy, and thrombophilia
[9]. Some risk factors, such as congenital heart dis-
eases, are specific for the pediatric population, hence
PTE in children is a “different” disease from that in
adults. Problems/diseases associated with a history
of PTE, such as chronic thromboembolic pulmonary
hypertension (CTEPH), limited physical capacity, risk
of bleeding due to the anticoagulant therapy, lifestyle
changes related to this therapy, and uncertainty re-
garding the risk of recurrence and long-term compli-
cations, can negatively impact the quality of life and
social behavior of a person who has experienced a
life-threatening thrombotic event in childhood.

The disease incidence in the pediatric population
in Bulgaria is unknown and one of the goals of this
study is to present the problem of PTE in childhood
in general, to analyze the demographic data, risk
factors, diagnostic and therapeutic methods for the
assessment and treatment of this still relatively rare,
but increasingly important and often unrecognized
disease in childhood.

The risk factors for pulmonary thromboembolism
in children are:

e Endothelial damage (central venous catheters,
connective tissue disease/vasculitis, systemic infec-
tions, congenital vascular anomalies)

e Disturbances of blood flow laminar nature or
blood stasis (congenital and acquired heart diseases,
local vascular anomalies, immobilization)

e Congenital thrombophilia (protein C, S, anti-
thrombin [ll deficiency, gene mutations — factor V
Leiden, prothrombin)

e Acquired thrombophilia (nephrotic syndrome,
neoplasms, medications [e.g. L-asparginase], an-
tiphospholipid antibodies)

Relapses of the disease are observed in 7-18% of
children.

AIM

The aim of the study is to perform a retrospective
analysis of the age distribution, predisposing factors,
clinical manifestations, and management in children
with proven PTE without a direct association with
cardiac surgery for a period of 10 years. In this study,
we analyze “community-acquired” PTE in childhood
without a proven direct association with previous
cardiac surgery.

MATERIAL AND METHODS

Fourteen children with 15 episodes of PTE, hos-
pitalized in the Clinic of Pediatric Cardiology at the
National Heart Hospital, Sofia, Bulgaria with evidence
of pulmonary embolism for a period of 10 years were
analyzed.
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XocnuTtanusupanuTte geua ¢ bTE ca 7 momnyeta n
7 Mom4eTa, Ha Bb3pacT oT 3 Mmeceua o 17.5 rognHu, ¢
Terno ot 3 kg go 118 kg, KaTo eaHO OT MOMYeTaTa € X0oC-
nUTanM3npaHo OBYKpaTHO nopaan peunamns Ha embonu-
3Ma. M3knodBalL, KpuTepui 3a Npoy4YBaHETo € npoBeae-
Ha cbpaeyHa onepaums npes nocnegHuTe 30 gHKU Npean
WHUMAeHTa. [QuarHosarta npu naumMeHTUTe e noctaBeHa
Bb3 OCHOBA Ha KIMHWYHUTE LaHHW, exokapamorpadocko
n3crnenBaHe, KOMMOTbPHOTOMOrpadpcka U/nnm NHBasmB-
Ha nyrnmMoaHruorpadusi.

PE3YNTATHU

Bb3pacTt

Ha dur. 1 e npegctaBeHo pa3npegeneHneTo Ha 15-
Te cnyvas Ha BTE cnopen Bb3pactoBaTa rpyna Ha ge-
uata. B gea ot cnyyaute (13%) BTE e HacTbnun nog
3-rogmwHa Bb3pacTt, a B 13 (87%) — Hag 6-roguiHa
Bb3pacT, KaTo Han-MHoro ca cnyyante Ha BTE B rpyna-
Ta ot 13 go 18 roguHn — 8 pgeua (53%).

PuckoBu chaktopu

lMpudobumu/npedpasnonazawu chakmopu

Mpv HawWTe NauneHTM Han-4ecTo HabnaaBaHUAT
npuaobut/npegpasnonarall, pUckoB gakTop ca npose-
[eHuTe onepaTtmMBHU Hamecu 1 nmobununsaumsTa (29%),
cnepBanu ot uHdekuunte (14%) n obeanteta, npuo-
)KEHMETO Ha ecTporeHu, GpeMeHHOCTTa, Backynuta u
HeonnasuuTe (No 1 gete, 7%). B 21% Hama ycTaHoBEHM
npegpasnonarawy gaktopu 3a BTE (dwur. 2).

0-1r. 1-3r. 3-6r. 6-13r. 13-18r.

Gpoit, n
o - (%] w . (3] @ ~J (-] o

60
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The hospitalized children with PTE were 7 girls and
7 boys, aged 3 months to 17.5 years, with body weight
from 3 kg to 118 kg. One of the boys was hospitalized
twice due to recurrent embolism. An exclusion criteri-
on for the study was cardiac surgery performed with-
in 30 days before the PTE event. The diagnosis was
established based on clinical data, echocardiographic
examination, computed tomography, and/or invasive
pulmonary angiography.

RESULTS

Age

Figure 1 represents the distribution of the 15 cases
of PTE according to the age group of children. In two
of the cases (13%) PTE occurred below the age of 3
years, and in 13 cases (87%) after the age of 6 years.
The highest number of PTE cases was observed in the
age group between 13 and 18 years (8 children, 53%).

Risk factors

Acquired/predisposing factors

In our patients, the most frequently observed ac-
quired/predisposing risk factors were surgical interven-
tions and immobilization (29%), followed by infections
(14%) and obesity, estrogen administration, pregnancy,
vasculitis, and neoplasia (1 child each, 7%). In 21% of
cases, no predisposing factors for PTE were identified
(Figure 2).

®ur. 1. Pasnpegenenue Ha 15-Te cnyyvas Ha BTE no Bb3pact
Fig. 1. Distribution of the fifteen cases of PTE by age

57%

fa He B

®dwur. 2. A. Npuaobutn/npegpasnonaray puckosu daktopu npu geuata ¢ BTE. B. YecTtoTa Ha BpoaeHa Tpombodunumsa npu geuata ¢ BTE
Fig. 2. A. Acquired/predisposing risk factors in children with PTE. B. Prevalence of congenital thrombophilia in children with PTE
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BpodeHa mpombocgpurnusi

BpogeHa Tpombodunusa Gelle yctaHoBeHa npu
8 neua (57%). MNMpn 43% ot peuata ¢ BTE nunceaxa
[aHHW 3a BpoAeHa Tpombodmnus (dur. 2).

KnuHu4yHa KapTUuHa

Mo-pgony ca npenctaBeHV AaHHWUTE 3@ KIMHUYHATA
n3sia Ha 3abonsBaHeTo B 15-Te crnyyasi Ha xocnuTanu-
3auma npy nekyBaHuTe oT Hac geua ¢ bTE, kato KnnHmy-
HWTE U35BK ca NOAPESEHN MO YecToTa:

e TaxvnHes n gucnHed — 73% (n = 11)

e [pbaHa 6onka — 73% (n = 11)

o Taxukapams —67% (n =10)

o ActeHoagmHamus — 60 % (n = 9)

o Xunokcemus (SatO, < 95%) — 53% (n = 8)

e Xemontuza —13% (n = 2)

e OCTpO HapylweHne Ha xemoauHamwukata — 7%
(n=1).

Exokapavorpadcku faHHM 3a fecHokamepHa auna-
Taums/ancyHKUMA 1 MHOMPEKTHY Benesun 3a 6enoapob-
Ha XMnNepToHus yctaHoBuxme B 53% ot cnyyamTe (n = 8).

D-gpumepun

[MoBuweHo HMBO Ha D-gumepuTe otyeToxme npu 9
ot 15 cnyyasa Ha BTE (60%), ookato B 6 OT criyyaute
(40%) HMBOTO UM Belle B HOpPManHu rpaHnum (cwr. 3).

JleyeHue

B octpata ¢asa Ha 3abonsBaHeTo Npu pasnmnyHK-
Te MauueHTn e NpPOBEeXAaHOo fneveHne ¢ Hedpakumo-
HMpaH XenapwH, HWCKOMOIEKYNEH XenapwH, WHTep-
BEHLMOHAIHO NleyeHme ¢ Tpombacnupaums 1 nokanHa
punbprHONM3a, KakTo 1 CbC cucTeMHa ubprHONn3a.
[aHHKn 3a TMna npoBexaaHa Tepanus B ocTparta dasa
Ha BTE ca npeacrtaseHu B Tabn. 1.

Cnep octpaTta hasa npv BCUYKM feLa € npoBexaa-
HO NPOAOBLITKUTENHO NepoparnHo aHTUKoarynaHTHO Je-
yeHve, LendLwo npegoreparsasaHe Ha peungmsuTe Ha
embonuama. 3a uenta ca nsnona3saHm Acenocoumarol,
a cnepn 2018 r. — Rivaroxaban (tabn. 2).

Congenital thrombophilia

Congenital thrombophilia was found in 8 children
(57%). In 43% of children with PTE there were no con-
genital thrombophilia (Figure 2).

Clinical manifestation

The clinical manifestation of the disease in the
15 cases of hospitalization in children with PTE are
presented below (sorted by prevalence):

e Tachypnea and dyspnea — 73% (n = 11)

e Chest pain — 73% (n = 11)

e Tachycardia — 67% (n = 10)

o Asthenia/fatigue — 60% (n = 9)

e Hypoxemia (SatO, < 95%) — 53% (n = 8)

e Hemoptysis — 13% (n = 2)

¢ Clinical manifestations of acute disturbance of he-
modynamics — 7% (n = 1).

Right ventricular dilatation/dysfunction and indirect
signs of pulmonary hypertension were found in 53% of
the cases (n = 8) by echocardiography.

D-dimers

We found elevated D-dimer levels in 9 out of 15 cas-
es of PTE (60%), whereas in 6 of the cases (40%) the
level of D-dimers was within normal limits (Figure 3).

Treatment

In the acute phase of the disease, the patients
were treated using unfractionated heparin, low molecu-
lar weight heparin, interventional treatment with throm-
boaspiration and local fibrinolysis, as well as systemic
fibrinolysis. Data concerning the type of therapy in the
acute phase of PTE are presented in Table 1.

After the acute phase, all children received long-
term oral anticoagulant treatment to prevent recur-
rent embolism. Until 2018, Acenocoumarol was used
for this purpose. After 2018, Rivaroxaban was used
(Table 2).

Elevated
D-dimers
MoBuweHn
D-pumepun
60%

®wur. 3. YecToTa Ha NOBULLEHO HMBO Ha D-aumepuTe npu 15-Te cnyyas Ha BTE npu geua

Fig. 3. Incidence of elevated D-dimer levels in the 15 cases of PTE in children



76

E. JlesyHnuesa u dp.

Ta6nuua 1. NleyeHne B ocTpusa nepuoa npm 15 cnyyas Ha 6enogpobeH Tpom6oeM6onNu3bLM Npu geua
Table 1. Acute phase treatment in 15 cases of pulmonary thromboembolism in children

JleueHue B ocTpus nepuon* MpoueHT
Acute phase treatment* Percentage
HedpakumoHupaH xenapuH
15 100%
Unfractionated heparin
HuckomonekyneH xenapuH
- - 5 33%
Low molecular weight heparin
Tpombacnupauusi n nokanHa pmbprHonusa
o . . 4 27%
Thromboaspiration and local fibrinolysis
Camo hmbpuHonusa (cuctemHa
- - - ( ) 2 13%
Systemic fibrinolysis only

*3abenexka: B yacT oT cnyyauTe e MpoBedeH MoBeve OT eauH BuA fedeHune. B criyyaute ¢ mpuroxeHwe Ha HUCKOMOMEKYreH XenapuH
cTapToBaTa Tepanusi e 6una ¢ HedppakuMoHupaH xenapuH. Mpn naumeHTUTe ¢ MBpMHONM3a e NpunaraHa HUCKa 4o3a XenapuH

*Remark: In some cases, more than one type of treatment was used. In cases with low molecular weight heparin treatment, initially unfraction-
ated heparin was used. In patients with fibrinolysis, low-dose heparin was administered

Ta6nuua 2. NpoabmkUTenHo neveHne npu 15 cnyyas Ha 6enogpo6eH TpoMGoem6onNU3LM Npu Aeua

Table 2. Long-term treatment in 15 cases of pulmonary thromboembolism in children

MpoAbMKUTENHO neyYeHne Bpon MpoueHT
Long-term treatment Number Percentage
Acenocoumarol 1 73%
Rivaroxaban 4 27%

OBCBXAAHE

Bb3pacTt

YectoTaTta Ha BTE B getckarta Bb3pact uma bumo-
[anHo pasnpeaeneHve, kato ce HabnogasaTt ABa Bb3-
pacToBU NuKa — B Nepmofa Ha HOBOPOAEHOTO U B HOHO-
LweckaTa Bb3pacT [10].

Manka yact oT Hawute naumeHTn ¢ BTE ca geua
nog 3-roguwHa Bb3pacT (13%). BbB Bb3pacTTa ot 3 Ao
6 rognHn He cme Habnrogaeanu 6enogpobeH Tpomboem-
SonnsbM Npu Aeua, a npeobnagasalLmaT 6pon cnyyam e
BbB Bb3pacTtoBuTe rpynu o1 6 4o 13 (33%) n ot 13 go 18
roguhn (53%). MNpw egHo ot geuara ¢ BTE nog 3-roguw-
Ha Bb3pacT MHUMOEHTLT € CBbP3aH C TeXKa UHAEKLUSI
CbC CEMTUYHO CbCTOSIHME, @ APYroTO € CbC CUHAPOM Ha
[ayH 1 npoBegeHa npeau 2 rogvHn onepauus 3a Bpoge-
Ha cbpaedHa Mandopmaums, Kato e U3KMYeHa Bpoae-
Ha Tpombodmnus. HapacTteaHeTo Ha yectoTata Ha BTE
cnep, 6-rogvwHa Bb3pacT CBbp3BaMe C HeOBXOOUMOTO
BpEME 3a HaTpynBaHe Ha OOMbIHUTENHM PUCKOBU hak-
TOPU N M35iBA Ha €BEHTyarHO CbLUEeCTBYBaLLO BPOAEHO
NPOTPOMBOTUYHO CHCTOSHUE.

PuckoBu cpakTopm

KakTo Gellie noco4yeHo, Npu HalmTe NauueHTn Hai-
YyecTo HabngaBaHMAT NpuaCbUT/Npeapasnonaratl, puc-

DISCUSSION
Age

The incidence of PTE in childhood shows a bi-
modal distribution, with two age peaks observed in the
neonatal period and adolescence [10].

A small proportion of our patients with PTE are
children under 3 years of age (13%). We have not ob-
served pulmonary thromboembolism in children aged
from 3 to 6 years, and the majority of cases were in the
age groups 6 to 13 (33%) and 13 to 18 years (53%). In
one of the children with PTE under 3 years of age, the
disease was associated with severe infection with sep-
sis. The other had Down syndrome and had undergone
surgery for a congenital heart malformation two years
ago. Congenital thrombophilia was excluded. The in-
crease in the incidence of PTE after the age of 6 years
is associated with the time required for the accumula-
tion of additional risk factors and the manifestation of
a possible existing congenital prothrombotic condition.

Risk factors

As mentioned before, in our patients the most
frequently observed acquired/predisposing risk fac-
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KOB (pakTop ca mpoBegeHWTe OnepaTtuBHU HaMecu U
nmobunmnsauusaTa, cregBaHn ot MHgekuunte n obe-
3uTeTa, NPUIOXKEHNETO HA ECTPOreHn, BPeMEHHOCTTA,
BacKkynuta n Heornnasusata. 1o gaHHu Ha Hennelly un
CbTp. HaNpUMep nokasaTtenu, acouuMmpaH ¢ No-BUCO-
ka BeposATHoCT 3a BTE, ca: naucksalla xocnuranuaa-
umsa TpaBma/onepauus npes nocnegHute 4 cegMuun,
aHamHe3a 3a npefliecTsaly, Tpomb6oembonm3bm, Heo-
nnasus, aHemus v neskounTosa [4].

OaHHn 3a BpogeHa Tpombodunusa yctaHOBUXME
B 57% ot cnydvauTe. JlutepatypHute gaHHu 3a 4ecTo-
TaTta Ha BpoAeHaTta TpoMbodunmsa npu nauueHTuTe ¢
OenogpobeH emMbonM3bM NOKa3BaT LUMPOKa Bapuauus.
Mo gaHHuM Ha Lian v cbTp. Hanpumep Ta e 7,1% [11], a
no gaHHm Ha Obaid n cbTp. — 47,6% [12].

B Haweto npoy4yBaHe BpoaeHa Tpombodunusa B
KOMOMHauus ¢ NOHe eAuH JOMbIIHUTENEH PUCKOB (hak-
Top 6e Hanuue npu 6 ot 14-Te peua ¢ BTE (43% ot
neuara).

[okasaHa nepudepHa BeHO3Ha Tpombo3a nmalle
npu 9 ot geuata (64%).

KnuHunyHa KapTuUuHa

KnuHnyHaTa n3sasa Ha 6onecTtTta € HecneuudgmnyHa.
YecTo e MackmpaHa OT OCHOBHOTO 3abonsBaHe. Moxe
4a Bapuvpa oT 6e3cMMNTOMHO NpOoTUYaHe A0 Kapauore-
HeH Wok. 3a ga ce n3berHe 3abaBsiHe B guarHosara e
HeoOXxoaMM BUCOK MHAEKC Ha CbMHeHMe [2]. Hennelly un
CbTp. KOMBUHUPAT AaHHUTE OT NPOYYBaAHUSA BbPXY ABeE
KOXOpTW Aeua v mnagm xopa (Ha Bb3pact go 21 rogu-
HW, cpedHa Bb3pacT — 16 roguHu) Bbpxy obwo 1103
naumeHTn, 93 ot kouto ¢ BTE [4]. MynTuBapuaHTHaTa
MOrMcTUYHa perpecus Npu aHanusa Ha AaHHUTE € Mo-
Kasarna 4eTvpu KNMHWYHW Nnokasarensi, CBbp3aHu C Mno-
BULLEHA BEPOATHOCT 3a BTE — Taxukapaus, TaxunHes,
XUMOKCUS U €AHOCTPAHEH OTOK Ha KpanHUK.

Mo nUTepaTypHU LaHHW KNMMHUYHATa CUMATOMAaTHKa
npu 3abonseBaHeTo BkNtoYBa [13, 14]:

— TaxunHes (79,1%);

— 3aayx (57-75%);

— Taxukapaus (54,1%);

— nnespuTHa rpbaHa 6onka (32-58%);

— nannutauum (37,5%);

— 3a4epBsBaHe M OTOK Ha KpanHWK (gaHHu 3a OBT)
(28-33%);

— umaHo3a (17,4%);

— NMPOSIBY Ha OCTbP CbPAEYHO-CbAOB konanc (B 7,1%
OT CrnyyauTe MNpu Ha4anHaTa OLeHKa Ha NauneHTuTe);

— xemonTun3a (4,5%).

3a cpaBHeHve, Npu HalKUTe NALUMEHTU HaM-4ecTo
Os1xa Hanmue TaxunHes u gucnHes (73%, n = 11) rpbaHa
oonka (73%, n = 11) n Taxvkapgus (67%, n = 10), cnen-
BaHW OT acTeHoagvHamusa (60%, n = 9), xunokcemms
(53%, n = 8), xemonTnza (13%, N = 2) N KMNHUYHN AHHW
3a OCTPO HapyLUueHne Ha xemoamHamukata — 7% (n = 1).

tors are surgical interventions and immobilization,
followed by infections and obesity, estrogen adminis-
tration, pregnancy, vasculitis, and neoplasia. Accord-
ing to Hennelly et al., for example, factors associated
with a higher probability of PTE are the following:
trauma/surgery requiring hospitalization in the last 4
weeks, history of previous thromboembolism, neo-
plasia, anaemia, and leukocytosis [4].

In our patients, we found congenital thrombo-
philia in 57% of cases. Literature data regarding the
prevalence of congenital thrombophilia in patients
with pulmonary embolism show a wide variation. Ac-
cording to Lian et al., for example, the prevalence is
7.1% [11], and according to Obaid et al., it is 47.6%
[12].

In our study, congenital thrombophilia in com-
bination with at least one additional risk factor was
present in 6 of the 14 children with PTE (43% of chil-
dren).

Signs of peripheral venous thrombosis were
found in 9 of the children (64%).

Clinical manifestations

The clinical manifestations of the disease are
nonspecific. They are often masked by the underly-
ing disease. The manifestations can range from an
asymptomatic course to cardiogenic shock. A high
index of suspicion is required to avoid delay in di-
agnosis [2]. Hennelly et al. combined data from two
cohorts of children and young adults (aged up to 21
years, mean age 16 years) with a total of 1103 pa-
tients, 93 of whom had PTE [4]. Multivariate logistic
regression analysis of the data showed four clinical
indicators associated with an increased likelihood of
PTE, i.e. tachycardia, tachypnea, hypoxia, and uni-
lateral limb edema.

According to literature data, the clinical manifesta-
tions of the disease include [13, 14]:

— tachypnea (79.1%);

— dyspnea (57-75%);

— tachycardia (54.1%);

— pleuritic chest pain (32-58%);

— palpitations (37.5%);

— limb erythema and swelling (DVT) (28-33%),

— cyanosis (17.4%),

— acute cardiovascular collapse (in 7.1% of cases
at the initial assessment of the patients),

— hemoptysis (4.5%).

For comparison, in our patients, the most often
manifestations were tachypnea and dyspnea (73%,
n = 11), chest pain (73%, n = 11), and tachycardia
(67%, n = 10), followed by asthenia (60%, n = 9), hy-
poxemia (53%, n = 8), hemoptysis (13%, n = 2) and
clinical evidence of acute hemodynamic impairment
- 7% (n=1).
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D-pumepu

D-gnmepuTe ce ocBoboXaaBaT npy onocpeacTsaHa-
Ta OT nnasMmmHa ubprHonmaa Ha gubpuHa. MNpu Bb3-
pacTHM NauMeHTN MOBULLEHWUTE CTOMHOCTM Ha D-anme-
pute MMaT BUCOKa npeackassawa ctomHocT 3a BTE.
ChbLueBpeMeHHO, OT edHa CTpaHa, CEeH3UTUBHOCTTA UM
3a TPOMOOTMYEH MPOLIEC B OpraH13ma v nocrnensaLlo ak-
TUBUpaHe Ha ubpuHoNMTUYHaTa cucTema e BUCOKa, a
OT Apyra, crneunduyHOCTTa 3a fokanu3aums Ha npoleca
B 6enogpoOHOTO CbA0BO PYCHO € H1CKa.

Mo HAKOW NUTepaTypHW OAHHWM CEH3UTMBHOCTTA Ha
D-gnmepute 3a BTE npu geua n mnagm xopa Bapupa ot
79 po 88%, gokato cneuudmyHoCcTTa MM € B pamMKuTe
Ha 13-69% [15-17]. HuckaTa cneumndunyHocT Ha D-gmume-
pute 3a BTE npu geua e cBbp3aHa ¢ Bb3MOXHOCTTa 3a
3HAYMMO MOBULLEHNE MPWU UHMEKUMN, Bb3NANUTENHN U
ManurHeHu 3abonsiBaHms, a KOMOpPOMAUTETHT Npu 3acer-
HaTuTe geua e Bucok [18].

Mpy enHO PEeTpPOCNEKTMBHO KOXOPTHO MNpOy4YBaHe
Biss v cbTp. aHanusmpat HMBOTO Ha D-gnmepute npu 27
Aeua c BTE 1 12 HeraTuBHM KOHTPOSN CbC CXOAHM PUCKO-
BM (haKTOpM 3a BEHO3EH TPOMOOEMOONM3BLM (CKOpOLLHA
onepauus, umobunusauus, npeaLecteally Abnboka se-
HO3Ha Tpombo3a/6enoapobeH emMOonM3bM, LieHTpaneH
BeHo3eH nbT) [15]. MNpu nonoxuTtenHute 3a BTE pgeua
aBTOpUTE YCTAHOBSIBAT MOBULLEHO HMBO Ha D-gmmepuTe
B 85% oT cnyyaute, a npu HeratneHuTe 3a BTE — B 75%.
CvotBeTHO D-gumepute ca 6unm B HopMma nipu 15% ot
BTE nosutusHuTe 1 npu 25% ot BTE HeratmuBHuTe [15].

Mo pasnunynu ganHu npu 13-40% ot geuata ¢ BTE
D-gmmepuTe He ca noBuLLEHW, MOPaaM KOETO B AeTcKaTta
Bb3pacT HOPMaITHUTE UM CTOMHOCTW He OTXBbPNAT BTE.
Mpv HawwWTe naumeHTV noeuweHn D-gymepwn ycTaHoBY-
xme npu 9 ot 15 cnyyada Ha BTE, T.e. B 60% oT cnyyaute,
a B wecT enusofa Ha BTE (40%) HneoTo Ha D-gumepute
feLue B HOpMarnHu rpaHnLm.

JleyeHue

JleueHue 8 ocmpama ¢hasa

B octparta dasa Ha BTE npu 15 (100%) ot cny-
YauTe e m3nonssaH HedpakuMoHUPaH XenapuH, npu
5 (33%) — HuckomornekyneH xenapuH, npu 4 (27%) ca
OCBbLLECTBEHN TpoMBMparmeHTauusi/Tpombacnmpaums m
nokarnHa gpumbpuHonmaa (cur. 5-7) n npun 2 (13%) — camo
cuctemHa ubpuHonusa. MHTepBeHUMOHANHoTo fede-
Hve Ha ocTpus BTE BknitouBa: 1) kateTbp-Haco4yBaHa em-
OonekTomusi, TpoMGpparmeHTaLms 1 Tpomdacnmpaums n
2) nokanHa, kareTbp-HacoyBaHa ¢hnbpuHonusa [19-22].
KombuHaums OT OBeTe WHTEPBEHLMOHANHU METOAMKN
e npunoxeHa npu 4 OT HawwwmTe naumeHtw. pu gse ot
npegcraeeHuTe oT Hac deua ¢ BTE e ocblyecTBeHa cuc-
TeMHa hubpurHonm3a 6e3 MHTEPBEHLUMOHASHO JieveHue.
MeauvkameHT Ha 136op 3a chmbprHonMaa B AeTckaTa Bb3-
pacT e TbKaHHUAT NrasmMunHoreHoB akTusatop (Alteplase).

D-dimers

D-dimers are released during plasmin-mediated
fibrinolysis of the fibrin. In adult patients, elevated
D-dimer values have a high predictive value for PTE.
Their sensitivity for thrombosis and subsequent acti-
vation of the fibrinolytic system is high. On the other
hand, the specificity for localization of the process in
the pulmonary vascular bed is low.

According to some literature data, the sensitivity
of D-dimers for PTE in children and young people
ranges from 79 to 88%, while the specificity is 13-
69% [15-17].

The low specificity of D-dimers for PTE in chil-
dren is associated with the possibility of significant
elevation in infections, inflammatory and malignant
diseases, and the high comorbidity in the affected
children [18].

In a retrospective cohort study, Biss et al. ana-
lysed the level of D-dimers in 27 children with PTE
and 12 negative controls with similar risk factors for
venous thromboembolism (recent surgery, immobi-
lization, previous deep vein thrombosis/pulmonary
embolism, central venous lines) [15]. In PTE-posi-
tive children, the authors found an increased level
of D-dimers in 85% of cases, and in PTE-negative
children such an increase was found in 75% of cas-
es. Accordingly, D-dimers were normal in 15% of
PTE-positive and 25% of PTE-negative patients
[15].

According to some data, in 13-40% of children
with PTE, D-dimers are not elevated and their nor-
mal values in childhood do not exclude PTE. In our
patients, we found elevated D-dimers in 9 out of 15
cases of PTE, i.e. in 60% of cases. In six events of
PTE (40%) the level of D-dimers was within normal
limits.

Treatment

Acute phase treatment

In the acute phase of PTE, unfractionated heparin
was used in 15 (100%) of the cases, in 5 cases (33%)
low molecular weight heparin was administered, in 4
(27%) thrombus fragmentation/thrombus aspira-
tion and local fibrinolysis were performed (Figures
5-7) and in 2 (13%) only systemic fibrinolysis was
performed. Interventional treatment of acute PTE
includes: 1) catheter-directed embolectomy, throm-
bus fragmentation and thrombus aspiration, and 2)
local catheter-directed fibrinolysis [19-22]. A combi-
nation of the two interventional methods was used
in 4 of our patients. In two of the children with PTE
presented by us, systemic fibrinolysis was performed
without interventional treatment. The drug of choice
for fibrinolysis in children is the tissue plasminogen
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Mpu TpaHckaTeTbpHaTa MbpuHONM3a ce npunara mar-
Ka JacT oT gosarta 3a cuctemHa hubpuHonuza (10-20%),
Kato MeaMKaMEeHTbT Ce MofaBa AMPEKTHO B 30HaTa Ha
Tpomba B 6enogpobHOTO pycrio, BCNEACTBME HA KOETO
PUCKLT OT XeMoparMyHu CTpaHW4HM edekTn Hamansiea
3HauMmo [23].

activator (Alteplase). In transcatheter fibrinolysis,
10 to 20% of the dose for systemic fibrinolysis
is used, and the drug is delivered directly to the
thrombus in the pulmonary artery, which signifi-
cantly reduces the risk of hemorrhagic adverse
effects [23].

dwur. 4. KomntoTbpHoTOMOrpadcka Haxoaka npu aete ¢ BTE
Fig. 4. Computed tomography in a child with PTE

®ur. 5. M3xogHa aHrnorpadcka HaxoaKa npu gete ¢ BTE

Fig. 5. Baseline angiographic finding in a child with PTE

TepaneBTUYHMUTE CXeMU 3a NPUIIOKEHUETO My ca
HSIKOJTKO:

¢ 0,5 mg/kg 3a 6 Yaca B NOCTOsIHHa UHY3WS;

¢ 0,1-0,3 mg/kg/h 3a 12-24 yaca (npu TpomGo3a Ha
KnanHa npotesa);

There are several therapeutic regimens for tissue
plasminogen activator administration:

e 0.5 mg/kg for 6 hours as a continuous infusion;

¢ 0.1-0.3 mg/kg/h for 12-24 hours (in case of prosthe-
tic valve thrombosis);
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®dur. 6. TpombdparmeHTauma 1 Tpombacnmpauma c M3nonssaHe Ha Penumbra INDIGO™ system npu aete ¢ BTE

Fig. 6. Thrombus fragmentation and thrombus aspiration using the Penumbra INDIGO™ system in a child with PTE

®ur. 7. duHaneH pesynTaT cneg TpombdPparmeHTaLma u Tpombacnmpaumn

Fig. 7. The final result after thrombus fragmentation and thrombus aspiration

e 0,03-0,06 mg/kg/h (zo 2 mg/h) 3a 12-24 vaca
(TPpOoMbonusa c Hucka fo3a PUOBPUHONUTHK);

e JlokanHa, kaTeTbp-HacoyBaHa pubpuHonunsa —
nbpBoHayaneH 6onyc 0,1-0,3 mg/kg (MakcumanHa
posa — 10 mg), nocrnegBaHa OT NOCTOSAHHA MHY3Ms
B fosa 0,01 go 0,03 mg/kg/h po makcumarnHa gosa

¢ 0.03-0.06 mg/kg/h (up to 2 mg/h) for 12-24 hours
(thrombolysis with low-dose fibrinolytic);

e Local, catheter-directed fibrinolysis — initial bolus
0.1-0.3 mg/kg (maximum dose — 10 mg), followed by a
continuous infusion of a dose of 0.01 to 0.03 mg/kg/h up
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2 mg/h; NpoaAbIMKUTENHOCT Ha MHGy3uaTa — go 96
yaca [24].

[MpodbrmkumesnHo nevyeHue

Cnen 11 (73%) ot cnyyanTe Ha ocTbp BTE npu Ha-
LMTe nauneHTn e NpoBedeHO ObMArocpodHa aHTuKoa-
rynaHTHa tepanusa ¢ Acenocoumarol, a crnieg 4 cny4vasi
(27%) — c Rivaroxaban (Tabn. 2), kaTo npn BCUYKK Cry-
Yyau, TpeTUPaHN Npe3 NocrneaHuTe roguHN, NeYeHneTo
e ¢ Rivaroxaban. 3a npogbmkMTeNHOCTTa Ha aHTMKOa-
rynaHtHata tepanusa cneq BTE npu geua morat ga ce
M3nosna3Bar cregHnTe npenopbku [25]:

e OT 3 go 6 meceua — cnep NbpBu enusog Ha BTE
C OTCTPaHMMM PUCKOBU (PaKTOPW;

e OT 6 go 12 meceua — crnea NbpBU €NM304 Ha
nanonatndyeH BTE wnn cneg peuname Ha BTE ¢
OTCTPaHUMMU PUCKOBU (hbakTopu;

e EnHa rogMHa vwnu go XXMBOT — crej Nbpsu
enusof Ha BTE ¢ “XpoHW4HW” puckoBu daktopu nnm
cnep pekypeHTeH ennsoa Ha uamnonatudeH bTE;

¢ [lo XXMBOT — crnepa pekypeHTeH enusog Ha BTE ¢
“XPOHUYHM" PUCKOBK haKTOPMU.

3AKITIOYEHUE

BenogpobHmnat embonnabm npu geua e cepuos-
HO 3abonsiBaHe, M3UCKBALLO BMCOK MHOAEKC HA CbMHe-
HMe 3a TOYHO MYy U CBOEBPEMEHHO AMarHoctnumnpaHe.
ETnonormarta un knuHu4YHata mssBa Ha 3abonsBaHeTo
B JeTcKaTta Bb3pacT MokasBaT M3BECTHWU pasnunyus ot
Te3n npu Bb3pacTHu. BTE Tpsabea ga ce uma npensug
npw geuara ¢ puckoBu haktopm 3a Tpombo3a, Heobsc-
HUMa Taxukapaust n/vnm TaxunHes. Tow Tpsabea ga ce
uma npeasug v npu geua B Jobpo CbCTOsSIHWME, OCO-
©eHo toHOLWM, NPW KOMTO ca Hanuue HeobsicHUMKU pec-
NMPaTOpPHU CMMMTOMMW, OCODEHO C BHE3AMHO Havarno.
HapacTtBallaTa 4YectoTa 1 ceprmo3HocTTa Ha 3abonsea-
HeTo Hanarat paspaboTBaHe Ha cneuMduyHu 3a OeT-
CKaTa Bb3pacT NPenopbkn 3a AMarHocTuka, nevyeHme un
npocnegdasaHe, KakBUTO NoHacToALlleM nunceart.

He e deknapupaH KOHhrukm Ha uHmepecu
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to a maximum dose of 2 mg/h; duration of infusion — up
to 96 hours [24].

Long-term treatment

After the acute phase of PTE, in 11 (73%) of pa-
tients, long-term anticoagulant therapy with Aceno-
coumarol was administered, and in 4 cases (27%)
Rivaroxaban was used (Table 2). In all cases treated
in recent years, the drug of choice was Rivaroxaban.
The following recommendations should be kept in mind
concerning the duration of anticoagulant therapy after
PTE in children [25]:

¢ 3 to 6 months after the first PTE episode with
modifiable risk factors

¢ 6 to 12 months after the first idiopathic PTE epi-
sode or after a recurrence of PTE with modifiable risk
factors

e One year or lifetime after the first PTE episode
with “chronic” risk factors or after a recurrent idiopathic
PTE episode

o Lifetime after a recurrent PTE episode with
“chronic” risk factors

CONCLUSION

Pulmonary embolism in children is a serious dis-
ease requiring a high index of suspicion for its accu-
rate and timely diagnosis. The etiology and clinical
presentation of the disease in children show some
differences compared to those in adults. PTE should
be considered in children with risk factors for throm-
bosis, unexplained tachycardia, and/or tachypnea.
It should also be considered in otherwise healthy
children, especially adolescents, who present with
unexplained respiratory symptoms/signs, especially
symptoms/signs of sudden onset. The increasing in-
cidence and severity of the disease require age-spe-
cific recommendations for diagnosis, treatment, and
follow-up, which are currently lacking.
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