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SUMMARY

Pulmonary arterial hypertension (PAH) in children with congenital left-to-right shunt (APAH — CHD) is a very
common complication. The question of the indications forthe cardiac surgery repair of the left-to-right shunt is
controversial and has no one solution. In Scientific Centre of Paediatric and Paediatric Surgery (SCP and PS)
of the Ministry of Health of the Republic of Kazakhstan since 2011 department of the cardiac surgery and
intervention cardiology treats over 120 children with APAH — CHD. The most part of the patients is older 6-month-
old.However, the guidelines for ventricular septal defect (VSD), patent ductus arteriosus (PDA) and atrial septal
defect (ASD) are not define the precise moment of the surgery repair. Early terms for these types of CHD agreed
to be under 2 years old.Aforementioned, we studied the evidence of Echocardiography parameters in predicting
PH in children with congenital left-to-right shunting on the early age. For that we took the Echo reports of 26
children from 60 to 186 days of life with congenital left-to-right shunting, under suspicious of being complicated
with pulmonary arterial hypertension. For the main objective of our study we assessed the volume overload with
measure of Qp/Qs index, peak and mean velocity and pressure gradients of the tricuspid regurgitation (TR) and
on the pulmonary artery (PA) systolic flow. Size of the aorta (Ao) and PA.16 children (group 1) were operated
at the age of 11.5+4.2 months old, while other 10 (group 2) were operated at the age of 3.6+1.3 years old. 19
children were with VSD, and 8 with PDA. Children with the high EDI and Qp/Qs ratio show more tendency for
developing PAH in postoperative period.
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B ackground. Pulmonaryhypertension (PH)
isapathophysiological condition that may
involve various clinical conditions and can
complicate cardiovascular (such as congenital heart
defects (CHD) and respiratory diseases. The term
PAH includes a group of PH patients characterized
haemodynamically by the presence of pre-capillary
PH, defined by a pulmonary artery wedge pressure
(PAWP) <15 mmHg and a PVR >3 Wood units
(WU) in the absence of other causes of pre-
capillary defined by right heart catheterization [1].
PAH in children with congenital left - to - right
shunt (APAH — CHD) is a very common
complication [2-3]. Although, PAH has a strong
impact on the cardiac surgery outcomes. But due
to invasive method of diagnostic process makes it
painful and not safe for children, especially under
6 months old. The question of the indications for
the cardiac surgery repair of the left-to-right shunt
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is controversial and has no one solution [4-6].

Echocardiography (Echo) is non-invasive,
accessible and reasonable tool for assessment of
heart structures and function. Likewise, Echo gives
a lot of information about complications, such as
PAH [7-9].

In Scientific Centre of Paediatric and
PaediatricSurgery (SCP and PS) of the Ministry
of Health of the Republic of Kazakhstansince 2011
department of the cardiac surgery and intervention
cardiology treats over 120 children with APAH -
CHD. The most part of the patients is older 6-
month-old. While the shunt was presented and
diagnosed in their newborn. However, the
guidelines for ventricular septal defect (VSD),
patent ductus arteriosus (PDA) and atrial septal
defect (ASD) are not define the precise moment
of the surgery repair. Early terms for these types
of CHD agreed to be under 2 years old [10-11].
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Aforementioned facts lead to the aim of our
study.

Aim: to evaluate the evidence of
Echocardiography parameters in predicting PH in
children with congenital left-to-right shunting on
the early age.

Materials and methods: we studied the Echo
reports of 26 children from 60 to 186 days of
lifewith congenital left-to-right shunting, under
suspicious of being complicated with pulmonary
arterial hypertension. All children were admitted
to SCP and PS between 2012 and 2016. Echo
was performed by the standard paediatric protocol
with the segmental analysis of heart and great
vessels [8,12-13].

For the main objective of our study, we
assessed the volume overload with measure of
Qp/Qs index, peak and mean velocity and pressure
gradients of the tricuspid regurgitation (TR) and
on the pulmonary artery (PA) systolic flow. Size
of the aorta (Ao) and PA.

Results: Among the total numberofchildren,
there were no gender ratio difference. Equal
number of boys and girls were registered. 16
children (group 1) were operated at the age of
11.5+4.2 months old, while other 10 (group 2)
were operated at the age of 3.6£1.3 years 0ld.19
children were with VSD, and 8 with PDA. Clinical
status was defined as average. BMI was 16.2+1.3,
no poor feeding. All kids had no additional
pathologies or premorbid conditions.

Initial measurements of the shunt's size were
interpreted as large. Hemodynamicstatus of the
VSD patients had next characteristics: mean Qp/
Qs ratio was 1.32+0.14, interventricular gradient
wasmoderate (42+8.3 mm.Hg.),VSD/Ao ratio was
0.72+£0.11. Mean right ventricle systolic pressure
(RVSP) was 46.2+9.3 mm.Hg. PA and Ao sizes
were normal with the z-score 1.1+0.12. One

general index for all patients that was increased is
left ventricle (LV) end diastolic index(EDI), what
was 83.2+17.5. This we interpreted as LV dilation.
RV was preserved and not dilated.

Echo measurements at the surgery time were
different from 1initial in both groups. However,
group 2 showed significant evidences of PH
presence compared to group 1. Mean RVSP for
the group 1 was 48+£16.2 mm. Hg, while for the
group 2 it was 56.7+18.2 (p value=0.0236). In the
group 1 z-score for PA had not been changed,
nonetheless in group 2 z-score increased to 1.9+0.6,
while the Ao z-score remained the same (p value
=0.0371). Correlation between mean RVSP and
VSD/Ao ratio was not significant (p-value=
0.0782). Qp/Qs ratio raised up to 3.2+0.84 for
group 2.

After the surgery repair of the left-to right
shunt Echo measurements were taken again. For
group 1 there were no evidence for PAH. Mean
RVSP was 23.8+8.2 mm.Hg., what was statistically
significant decreasing (p value = 0.0031). For group
2 mean RVSP fell down only for 7 children to the
level of 36+2.6 mm.Hg., what is in the "grey"
zone by definition. 3 patients demonstrated PAH
presence after cardiac surgery with mean RVSP
47.5+6.8 mm.Hg. (p value = 0.0455).EDI reduced
for both groups to 48.7£14.5 (p value = 0.0285).

Conclusion: the criteria for the timing of
surgery repair of the congenital left-to-right
shunting in children under 1 year old, requires a
number of considering factors. Echo is the best
for non-invasive examination. Children with the
high EDI and Qp/Qs ratio show more tendency
for developing PAH in postoperative period.Doppler
ultrasound facilities using hemodynamic parameters
can show high level of evidence for predicting
pulmonary hypertension in children with congenital
left-to-right shunting.
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AHHOTALIUA

JleroyHaa aptepuanbHasa runepteHauns (J1AN) y aeten ¢ BpOXAEHHbIM NEBO-NPaBbiM LYHTUPOBAHWEM KPOBM
(ANAT — BIC) siBnsieTcsi 04eHb pacnpoCTpaHEeHHbIM ocrnoxHeHueM. [pobnema onpeaeneHus nokasaHun K
XUPYPruy4eckoi KOppeKuuy nopoka MpOTMBOPEYMBas U He UMeeT eauHoro pelenus. B HayyHom ueHTpe negm-
atpum 1 getckon xupyprum MuHuctepctBa 3apasooxpaHeHus Pecnybnuku Kasaxcran ¢ 20111 dyHKUMOHUPYET
OoTAeNeHne KapauoxXmpyprum U MHTEPBEHLMOHHOW Kapauonoruu, rae nponeveHo 6onee 120 peten ¢ AJIAT - BIMC.
Bonbluas Yacte nauneHToB mnagwe 6 mecsues. OgHako pyKOBOACTBA MO BeAeHWUID AedekTa Mexokenyao4KoBon
neperopoaku (OMXKI), oTkpbiToro aptepuansHoro npotoka (OAl), n aedekrta mexnpeacepaHon Neperopoaku
(OMMM) He onpeaensitdT TOYHbLIA BO3pacT ANSA NPoBeAeHUs Koppekuun. PaHHUM onepaTuBHbIM BMelLaTenb-
cteom npu BIC panHOro tuna cuyutaeTtcs Bo3pacT A0 2-X NeT.Mcxoas M3 BbllLUEU3NOXEHHOro, Halen uenbro
cTano usyyeHue UHGOPMaTUBHOCTM axokapauorpaduyecknx (OxoKl) napameTtpos Ans nporHoavposanus JIAD y
OeTell paHHero Bo3pacTa C BPOXAEHHbIM NEeBO-NPaBbiM LUYHTUPOBaHUEM KpPOBW. [NA 3TOro Mbl NpoaHanuavpo-
Banu 26 npotokonoB 3OxoKI peteit B Bo3pacte oT 60 Ao 186 pHen, y kotopbix AuarHocTuposanu BIC wu
nogo3pesanu JIAIL[AnA OCHOBHOW UeNW UCCnefoBaHUS OLEHWU OBbeMHYyl0 neperpys3ky C U3MepeHuem WuHAekca
Qp/Qs, NUKOBbLIX W CPEeAHUX CKOPOCTEW W rPaAWEHTOB AaBneHus TpukycnuaansHow peryprutaumm (TP) u cucto-
nuyeckoro notoka neroyHon aptepun (J1A). Paamep aoptbl (Ao) u JIA. 16 pgeten (rpynna 1) 6binm npoonepupo-
BaHbl B Bo3pacte 11,5+4,2 mecsaua, B To Bpems kak apyrue 10 (rpynna 2) npoonepupoBaHbl B BO3pacTe
3,6x1,3ropa. 19 geten 6binu ¢ MMM n 8 ¢ OAl.[leTu C BbICOKMM KOHEYHbIM AWACTONMYECKMM WHOEKCOM U
Qp/Qs OEMOHCTPUPYIOT BbIPaXEHHYK TeHAeHUMIo K passutuio JIAI B nocneonepauvoHHOM nepuoae.

KnioyeBble cnoBa: nerovyHas apTepuanbHan rMnepTeH3us, BPOXAEHHble MOPOKM cepaua, AeTw, 3XOKapau-
orpacdus.

TYWIH

Bananappaafbl Tya GiTKEH KaHHbIH COM-OH LWyHTTaybl Gap ekne aptepuanblk runepteHsusacel (OAN) (ANAl -
BINC) eTe keH TaparaH ackblHy 6onbin Tabbinagbl. Akayabl XMPYPrusnblk Ty3eTy KepceTinimaepiH aHblkTay mace-
neci kapama-kavlbinbikka Tonbl xaHe Gipae Oip wewimi xok. Kasakctan Pecnybnukacel [leHcaynblk cakray
MuHucTpniri MNeguatpus xaHe Gananap xupypruscel feinbiMy opTanbiFbiHaa 2011 xeingaH Gepi kapavoxvpyprus
XOHe WMHTepBeHUMAnNbIK kapauonornsa Genimi xymeic ictenai, mynaa AJTIAI — BIMNC guwarHosel 6ap 120 aca 6ana
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emaengi. HaykactapablH kenwiniri 6 avaaH >xofapbl XacTafbl 6ananap. Anana KapblHWa apanblk Kanka aka-
ynapbiH (KAKA), awbik apTepusinbik akaynapsiH (AAA) kapay OORMblHILIA KETEKWIiNiK kapblHWa aparnblk kanka
akaynapbiHa (KAKA) TyseTy Xypridy ylWiH HakTbl XacTbl aHblkTan anMangsl. Atanfad tunteri BINC kesiHnge epTe
onepaTuBTi apanacyfa 2 XacTaH Xofapbl XacTafblnap anbiHagpl. YKofapbldafbl anTkaHoapAbl eckepe oTbiphbi,
6i3giH, MakcaTbiMbl3a — Bananapgafbl Tya OiTKeH KaHHbIH COM-OH LWYHTTaybl Hap ekne apTepuanslk runepTeH3u-
AcbiH Gomkay ylWiH axokapaunorpadusnelk (3xoKl) napameTpnepaiH aknapaTTbibiFbiH 3epgerney. On yuwiH 6i3
BINC puarHosbl kowblnFaH xeHe OAI kyaikTi 60 kyHHeH 186 kyHre AeniHri xacTtarbl GananapgbiH 26 OxoKI
xaTTamanapbliHa Tangay xacafpblk. 3epTTeyAiH Herisri makcaTblHa xeTy ywiH Qp/Qs WHAEKCIH, WbIHABIK XeHe
opTalla XblngamapiFsiH, Tpukycnuaanabl peryprutauust (TP) KbiCbIMbIHbIH MPagueHTiH, ekne apTepuschiHbiH (©A)
cucTononanblk afbiMblH, KOMNKa XaHe ©OA enwemaepiH erwen oTbipbif, Kenemai kykremeciH Gafanagplk. 16
banara (1-ton) 11,5 £ 4,2 annblk xacblHga oTa xacangpl, 6ygaaH backa 10 Ganara (2-tTon) 3,6+1,3 xacblHOa
xacangbl. 19 6anara KAKA >xeHe 8 Ganara AAA auarHosbl KowbliFaH. Kofapbl TYMKINIKTI AnMacTonorusanbik
uHaekci xsHe Qp/Qs Gananap oTagaH keniHri keseHae OAI OamMmybiHbIH HakTbl YpAiciH kepceTef,.

TyniHai cespep: Tya BITKEH XypeK akayblHbIH eKkne apTepusinblk runepreHsusackl, bananap, axokap-
anorpadus.
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