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IeJss MccaegOBaHUA — 000CHOBaHUE MOP(OJIOTHYECKUX TUArHOCTUYECKUX KPUTEPUEB PeCcIIupaTop-
Horo nuctpecc-cuaapoma (PIICH) u octporo pecnuparopHoro guctpecc-cuaapoma (OPIIC) y rmybokoHe-
JOHOMIEHHBIX HOBOPOMIECHHDBIX.

MaTepHaJbl 1 MeTOABI. [IpoBesIn aHAIN3 MPOTOKOJIOB MTAaTOJIOTOAHATOMHUYECKOTO HCCJIeTOBAHUSA
31 HOBOpORIeHHOTO. CpeHUIA reCTAallMOHHBIN BO3PACT eTeld cocTaBu 28,9+5,3 HeJl., Macca TeJia IPH POosK-
neauu — 14041945 rpamM. B BIOOpKe 58% HOBOPOSKIEHHBIX UMEJIN 9KCTPEMAJIBHO HU3KYIO MAaCCy TeJia
(OMHT). ITpu poskIeHNH ¥ BCEX HOBOPOSKI€HHBIX BBIABUJIN AC(HUKCHIO TS/KEJIOHN CTelleH!, MeInaHa OIeHKU
II0 ITKaJjIe Anrap Ha 1-# MUHyTe SKM3HU cocTaBJIsa 3 [2; 5] 6a/ia. Bo Bcex cirydasx MMeJio MecTo HebJtaro-
MpUATHOE TedeHre 3a0oeBanus1. MenraHa IpoJo/PKUTETbHOCTH SKU3HU COCTaBJIsLIA 72 [22; 181] yaca.

Pe3ysibTarsl HccjIef0BaHUsA. B riccef0BaHNY BBIABUIIN JIBA BapuaHTa (pOPMUPOBAHUA THATUHOBBIX
MeMOpaH y HeJOHOIIIEHHBIX HOBOPOSKAEHHBIX C OCTPOU JbIXaTeIbHOM HEJOCTATOYHOCTHIO. [MaTNHOBBIE
MeMOpaHBbI B JIETKUX 00HaApY:KuIn y 93,5% HOBOPOSKAEHHBIX, UX HUX B 51,6% ciaydaeB umes mecto PIICH,
00yCIOB/IEHHBIN TePBUYHBIM AedUIuToM cypdakranTa, y 41,9% mereit Bersisuiau OPJIC, 06yC/IOBJIEHHBIH
BO3/[eICTBHEM Ha He3peJble JeTKHe MPSMBIX U HeNPSAMBIX TOBPesKAaIoNIuX (akTopoB. Bo Bcex caydasx
nMeJicst MOpGOJIOTUYeCKUi cybcTpar [1j1s1 HOPMUPOBAHMA THAJIMHOBBIX MeMOpaH: He3peJIOCTh U aHTeHa-
TaJIbHOE ITOBPERIEHNEe CTPYKTYP a3poreMaTuuecKkoro 6apbepa, THEeBMOHIA, MUKPOACIUPANNs, UIIeMUs
JIETKUX.

3aksrouenune. OCTpbIN peCIUPATOPHBIN JUCTPECC-CUHIPOM XapakTepeH a1 41,9% rimyOOKOHET0HO-
IIIeHHBIX HOBOPOSK/IEHHBIX, €70 Pa3BUTHIO CIIOCOOCTBYET BO3/IeHCTBHIE Ha He3peJIble JIETKHe IPSIMBIX (BPOSK-
JleHHas1 THeBMOHM, aCIIUPANNA OKOJIOIJIONHBIX BOI) M HEIIPAMBIX (TSKeJIasi IepuHaTa bHasi THIIOKCUS —
WIIIeMUs], IIIOK, TeMOppParndecKruii CMHIPOM) MOBPeKIA0IX (hakTopoB. Hambosee yacto mopdostoruye-
ckue npusHaku OPJIC obHapy KUBaIN ¥ HOBOPOSKAEHHBIX C BPOXKAEHHON MHEBMOHUEH, achuKcHue, Heo-
HaTa/ILHOU acrupanyei OKOJIOIIOAHBIX BOJ, UTO yCYTYOJIsIJIO TeueHne 3ab0JIeBaHusd.

Kntouesvle croea: HeOOHOULEHHble HOBOPONCOEHHDLE; BPOHCOCHHAS NHEBMOH UL, 2UANUHOBbLE MEMOPAHbL;
ocmpulil pecnupamopHbLii ducmpecc-cunopom

The aim of the study is to provide a rationale for the morphological diagnostic criteria of respiratory distress
syndrome (RDS) and acute respiratory distress syndrome of the newborn (ARDSN) in extremely preterm new-
born infants.

Materials and methods. Autopsy protocols of 31 newborns were studied. The average gestational age of
children was 28.9+5.3 weeks, body weight at birth was 1404+945 grams. Fifty eight percent of newborns in the
sample had extremely low body weight (ELBW). At birth, all newborns were found to have severe asphyxia,
and the median score on the Apgar scale at the 1st minute of life was 3 [2; 5] points. In all cases there was an
unfavorable course of the disease. The median life span was 72 [22; 181] hours.

The results of the study. The study revealed two variants of hyaline membrane formation in preterm new-
borns with acute respiratory failure. Hyaline membranes in the lungs were found in 93.5% of newborns, in
51.6% of cases there was ARDSN due to the primary surfactant deficiency, in 41.9% of children ARDS was due
to immature lung being exposed to various direct and indirect damaging factors. In all cases a distinct mor-
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phological pattern in newborns with the hyaline membranes was identified: immaturity and antenatal damage
to air-blood barrier, pneumonia, microaspiration, ischemia of the lungs.

Conclusion. Acute respiratory distress syndrome is typical for 41.9% of extremely preterm infants, its de-
velopment is favored by exposure of immature lungs to direct (congenital pneumonia, amniotic fluid aspira-
tion) and indirect (severe perinatal hypoxia with ischemia, shock, hemorrhagic syndrome) damaging factors.
Morphological signs of ARDS were most often found in newborns with congenital pneumonia, asphyxia,

neonatal aspiration of amniotic fluid.

Knroueevie cnosa: preterm newborns; congenital pneumonia; hyaline membranes; acute respiratory distress

syndrome
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BBenenue

OcTphlif pecnupaTOpHBIA JUCTPecC-CUH-
npom (OPJIC, ARDS) siBiisieTcst oqHOM HanboJsiee
4JacThIX MpobjeM peanumarosoruu. [lokasarean
3abosieaemocty OP/IC BapbUPYIOT B IIIMPOKUX IIPe-
JleJiax, Tak, B EBporie 3a00/1€BaeMOCTh COCTaBJISIET
13-30 csryqaes Ha 100 000 Hacesnenwus, B CIIIA — ot
45 1o 75 caryyaes, B Poccutiickoit ®epepaliy peru-
crpupyerca ot 15 000 go 25 000 ciiydyaeB B rof.
Bonbanunas cmeprHOCTh 0T OPJIC cocTaBiisger or
34,9 1o 57% 1 3aBUCHUT OT TAYKECTHU €r0 TEUYEHUSsI
[1]. B mocsiegHME TOBI OTMEYAEeTCA POCT JUArHo-
ctuku OPJIC, 4To 00yCI0BJIEHO, C OTHON CTOPOHBI,
pPOCTOM KOJIMYeCTBa NMallMeHTOB C MHOKECTBEH-
HBIMU TTOBPEKIEHUSIMH, C IPYTON — YIyUIlIeHueM
IUarHOCTUKYU Pa3BUBIINXCSI OCJIOKHEHUH [1,2].

Ocoboe BHUMaHUE yAeJsieTCsi BOIpocaMm
guarHoctuku u jgedyenus OPJIC B nmenuarpuye-
CKOU TPAKTUKE U Y HOBOPOSKIEHHBIX TeTel [3—-6].
3a mocjaenHue HECKOJBbKO TEeCATUJIETUN CMEPT-
HOCTB Aeter oT OPJ/IC cHM3MJ/Iach U COCTaBJISIET
16-24%. [6, 7]. OnHaKO, B OTAeJIeHUsIX UHTEHCUB-
HO#l Tepanuu cMepTHOCTH oT OPJIC ocraercsa
BBICOKOM U cocTaBJjisgseT 30% oT 00Iero 4ucJja
yMepIINUX ManueHToB [4]. V gereil ©MeIOT IieH-
HOCTb HECKOJIBKO IMMPOTHOCTUYECKUX (haKTOPOB,
BJIMAIONINX HA IIOKa3areJib CMEPTHOCTHU. B nep-
BYI0O OYepeqib, — 9TO TAKECTh apTEPHUATbHOU
TUIIOKCEMUH, YeM paHbllle OHA OIpeaessaeTcs,
TeM Xy’Ke IPOTHO03 3ab0JieBaHUS U BBIIIE PUCK
HaCTYyILJIEHUS JieTaJdbHOro ucxona. Ha ocHoBa-
HUU 3TOTO TeCcTa y OOJILITUHCTBA JIETEN MOKHO
pguarHoctuposars OPIIC eme mgo TOro, Kak
norpebyerca uHTyOanusa Tpaxeu [8]. Ha mcxop
OP/ICy meTeii BAUSIOT TSKECTH U JJINTETbHOCTD
TIOBPEXKIECHUS JIeTKUX [9].

Y HOBOPOMKIEHHBIX OeTell IMarHOCTUKa
OPJIC mocTaTro4HO CJI0YKHA U IpoTUBOpeuuBa. De
Luca D. ¢ coaBr. IpeACcTaBUINA MEKIYHAPOIHBIN,
MHOTOIIEHTPOBOU M MEKIUCITUTIINHAPHBIN IPO-
ekt «Heonatambabii OPJIC», 11610 KOTOPOTO
ABJIETCA IoJydeHre KOHCEeHCYCHOT0 oIpeieJe-
HUA OPJIC /151 HOBOPOSKI€HHBIX, IPUMEHUMOTO B
nepuHarajJbHOM Tepuope. OmpeneseHue OBLIO
CO3JIaHO MYTeM OOCYIKIEHUsT MEXKTY IKCIEPTAMU
u3 EBporieiickoro o611ecTBa Mo neguarpudeckon
1 HEOHATAJILHON WHTEHCUBHOU Tepanuu, EBpo-

Introduction

Acute Respiratory Distress Syndrome (ARDS)
is one of the most common challenges in intensive
care. ARDS prevalence varies widely, with 13-30
cases per 100,000 population in Europe, 45 to 75
cases per 100,000 population in the USA. Its inci-
dence in the Russian Federation ranges from 15,000
to 25,000 cases per year. The hospital mortality
from ARDS ranges from 34.9% to 57%, depending
on the severity [1]. In recent years there has been
an increase in the diagnosed cases of ARDS, which
is caused, on the one hand, by the rise in the num-
ber of patients with multiple conditions, and on the
other hand, by the improved diagnosis of compli-
cations [1, 2].

Special attention is paid to diagnosis and treat-
ment of ARDS in pediatric practice and in newborn
children [3-6]. Over the past few decades, infant
mortality from ARDS has declined and ranges from
16 to 24% [6, 7]. However, in intensive care units the
mortality rate from ARDS remains high and ac-
counts for 30% of the total deaths [4]. Several prog-
nostic factors affecting the mortality rate are essen-
tial in children. First of all, it is the arterial hypoxemia
severity. The earlier it is diagnosed, the worse is the
prognosis and the higher is the risk of mortality.
Based on this test, ARDS can be diagnosed in most
children before tracheal intubation is required [8].
The severity and duration of the lung injury also af-
fect the outcome of ARDS in children [9].

In newborn children, diagnosing ARDS can be
challenging and controversial. De Luca D. et al. pre-
sented an international, multicenter, and interdis-
ciplinary project, Neonatal ARDS, which aims to
obtain a consensus definition of perinatal ARDS for
newborns. The definition was elaborated through
discussion between experts from the European So-
ciety for Pediatric and Neonatal Intensive Care, the
European Society for Paediatric Research, and ex-
perts from the USA and Australia. According to the
expert opinion, the mechanisms causing ARDS in
adults and older children include surfactant dys-
function, lung tissue inflammation, decreased lung
oxygenation, increased intra-pulmonary shunting,
and diffuse alveolar damage. The same mecha-
nisms are common in critical respiratory disorders
of newborns [10].

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 1



DOI:10.15360/1813-9779-2020-1-35-44

Knunudyeckue nccjaeqoBaHud U IMIpaKTUKa

MTEeICKOT0 001IIeCTBA MTeJUaTPUIECKUX NCCIeI0Ba-
HUH, a Takke akcreptoB u3 CIIIA u ABcTpanuu.
ITOT JOKYMEHT COAEPIKUT IIepBOE OIIpelesIcHue
KOHCeHCYyca AJ1s1 HOBOposkIeHHbIX ¢ OPIIC. Taksxe
IIPEIOCTaBJICHO 9KCIIEPTHOE MHEHHE O TOM, YTO
MexaHu3MBbl, BbI3bIBawInue passurue OPJIC y
B3POCJIbIX [TAI[MEHTOB U JeTell cTaplliero Bo3pac-
Ta, 00ycJI0BIeHBI AUCHYHKITNEN cyp(aKTaHTOB,
BOCIIaJIeHUEM JIErOYHOM TKaHHW, YMEHbIIEeHUEeM
OKCUTEHAITMOHHON CIOCOOHOCTH JIETKUX, YBe-
JIMYeHUeM BHYTPHUJIETOUYHOTO IIYHTA U JudPys-
HBIM aJIbBEOJIIDHBIM IIOBpEsKIACHHUEM, OHU >Ke
XapaKTepHBI IJI1 KPATAUYECKUX PEeCIUPaTOPHbBIX
paccTpoicTB Y HOBOPOKAEHHBIX [10].

Kputepuu OP/IC y HOBOPOK€HHBIX eTel
JOJIDKHBI BKJIIOYATh TaKue IIPUYMHBI OCTPOU
TUIIOKCEMUH, KaK 3aboJsieBaHe JIETKUX, CBsI3aH-
HOE C He3peJIoCThIO Ha (pOHe HeJOHOIIeHHOCTH,
(mepBUYHBIN JeULIUT cypdaKTaHTa U pecnupa-
TOPHBIM NUCTPECC-CUHAPOM HOBOPOKIEHHOTO,
(PIICH)), mepuHaTanbHOE MOBPEsKIEHNE JIETKUX
IIPA CUHAPOME acupanyuy MEKOHUA, BPOKICH-
HOU MJIM UHTPaHAaTaJIbHOU THEBMOHUU U CEIICHCE,
Ipyrue BpOKAEHHbIC aHOMAJIMW, HaIlpuMep,
BpOsKJeHHas1 fuadparManbHas rpepka. Mcceaeno-
BaHUs, CBsi3aHHble ¢ naroduanosorueid OPICy
HOBOPOJKJECHHBIX MAaJIOYMCJICHHBI, a BJIUSAHUE
IIOCTHATAJBHOI'O CO3pPEBAHUA JIETKUX Ha Mexa-
HU3M ero pa3BUTUs HEU3BECTHO [6].

JledeHne HeJOHOIIEHHBIX HOBOPOKIEHHBIX C
OCTPOH JbIXaTeJIbHOU HeocTaroyHocThio (O1H),
00yCJIOBJIEHHOW TEPBUYHBIM [Ie(DUIIUTOM Cyp-
(dakranTa, npenapaTaMu Cyp(pakTaHTOB SBJISAETCS
raToreHeTHYeCK OOOCHOBAHHBIM METOIOM U
CIIOCOOCTBYET CHUKEHUIO CMEPTHOCTH B 9TOH BO3-
pactHol rpynie [14-17]. Tak ske gOKa3aHO, 4TO
BBICOKOKOHIICHTPHPOBaHHbIE IPOU3BOIHBIC NHO-
3uToJa U cyodparnum pocharuauarinieprHa B
npenaparax cypgakraHTa IpensTCTBYIOT pa3BU-
THIO BOCIIAJICHUA B JIETKUX, UX KIIMHAYECKOE IIPU-
MEeHEHHE MOSKET IPEeJICTABJISATH MHTEPEC JJIsI OyIy-
IIero JeyeHWs1 HOBOPOSKAEHHBIX B OCTpPOH
akccynatuBHoll (pasze OP/IC [5, 18]. Heonarasusb-
HbBIU acCIMpallMOHHbBIN CUHIPOM acCOIUUPYETCs C
WHaKTHUBaIyell cypdakranTta, CcrnocoO6CTByeT
TSYKEJIOMY IOBPEKIEHUIO JIETKUX U Pa3BUTHUIO
OPJIC. B aTux ciayuyasax Tepanus cypgakTaHTaMu
SIBJISIETCSI BapWAHTOM BbIOOpa M CIIOCOOCTBYET
OaarompusTHOMY TeueHHIo 3abosieBanus [14, 17].
Ycunusa cnenyuaaucToB pa3jandHbIX CllenuaabHO-
cTell MOKHBI OBITH HalpaBJIeHbl HA U3y4YEHUE
MEXaHU3MOB Pa3BUTHA, PAHHIO OUATHOCTUKY
OPIIC, uTo OymeT CIIOCOOCTBOBATh CHUKEHUIO
CMEpPTHOCTH HOBOPOSKICHHBIX.

e nccaenoBanus — 000CHOBaHKE MOP(DO-
JIOTMYECKUX JUArHOCTUYECKAX KPUTEPHUEB PECIIN-
paropHoro nuctpecc-cuaapoma (PIICH) u octporo
pecnimparopHoro pucrpecc-cugapoma (OPIC) y
[JTyOOKOHEIOHOIIIEHHBIX HOBOPOKIEHHBIX.

Criteria for ARDS in newborn infants include
such causes of acute hypoxemia as lung disease of
prematurity (primary surfactant deficiency and
ARDSN), perinatal lung injury in meconium aspi-
ration syndrome, congenital or intranatal pneumo-
nia and sepsis, other congenital abnormalities such
as congenital diaphragmatic hernia. Studies of
ARDS pathophysiology in newborns are limited
[11-13], and the effect of postnatal lung maturation
on ARDS development is unknown [6].

Pathogenetic treatment of premature infants
with acute respiratory failure (ARF) due to primary
surfactant deficiency helps to reduce mortality in
this age group [14-17]. The highly concentrated in-
ositol and phosphatidyl-glycerol derivatives in sur-
factant preparations have also been shown to pre-
vent inflammation in the lungs, and their clinical
use may be of interest for future treatment of new-
borns in the acute exudative phase of ARDS [5, 18].
Neonatal aspiration syndrome is associated with
the surfactant inactivation and contributes to se-
vere lung injury and ARDS development. In these
cases, surfactant therapy is the treatment of choice
which promotes a favorable course of the disease
[14, 17]. The efforts of specialists in different areas
should be focused on studying the mechanisms of
development and early diagnosis of ARDS, which
will help reduce infant mortality.

The aim of the study was to provide a rationale
for the morphological diagnostic criteria of respi-
ratory distress syndrome of newborn (RDSN) and
acute respiratory distress syndrome (ARDS) in ex-
tremely preterm infants.

Materials and Methods

We analyzed the autopsy protocols of 31 newborns
who died from acute respiratory failure. The average ges-
tational age of newborns was 28.9+5.3 weeks, body weight
at birth was 1404+945 grams. Fifty eight percent of the new-
borns in the sample had extremely low body weight. At
birth, all newborns were found to have severe asphyxia, the
median Apgar score was 3 [2; 5] points on the 1st minute of
life, and 6 [4; 6] points on the 5th minute; therefore, chil-
dren were given several types of respiratory therapy. Con-
trolled mechanical ventilation (CMV) from birth was used
in 64.5% of newborns, non-invasive lung ventilation with
nasal continuous positive airway pressure (NCPAP) was
used in 25.6% of cases, and 12.9% of patients received oxy-
genation therapy through the face mask. Due to increasing
ARE in the following hours of postnatal life all newborns
were switched to prolonged mechanical ventilation. Con-
sidering the gestational period, in 93.5% of cases, poractant
alfa was prescribed to prevent ARDSN. The drug was given
at birth to 79.3% of them, and 4-18 hours after the birth to
20.7% of newborns. Poractant alfa was administered once
in 48.3% and twice in 51.7% of newborns. In all cases ad-
verse neonatal outcomes were seen with progressive dete-
rioration and death, which in 26% occurred within 1 day.
The median lifetime was 72 [22; 181] hours.

The average age of mothers was 27.4+6.9 years. The
median number of pregnancies was 2 [1; 3], number of
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MaTepna.n H ME€TOAbI

IIpoBeJin aHaIM3 IPOTOKOJIOB IIATOJI0T0AHATOMM-
YECKOI'0 UCCIIe0BAHUA 31 HOBOPOYKIEHHOI0, YMEPIIIUX
OT OCTPOH JbIXaTeJIbHOUN HeloCcTaTOYHOCTH. CpeqHuit
reCTallMOHHBIN BO3PaCT HOBOPOSKAEHHBIX COCTABJIAT
28,945,3 Hex., macca TeJsa Ipu poskaeHnu — 1404+945
rpamMm. B BeI6opke 58% HOBOPOKJeHHBIX nMesn OMHT.
ITpu poskaeHun y BceX HOBOPOYKIEHHBIX BbISIBUJIM aC-
(pUKCHIO TSRETION CTENEH!, MeIFaHa OI[eHKU I10 IITKaJjIe
Arnrap Ha 1-11 MUHYTe 5KU3HHU cocTaBJsiia 3 [2; 5] 6ania,
Ha 5-i1 MUHyTe — 6 [4; 6] 6AJLJIOB, B CBSI3H C YeM, AETAM
MIPOBOJUJIA HECKOJIBKO BU0B PeCIUPATOPHON Tepa-
nuu. Ha ynpasiisieMylo UCKYCCTBEHHYIO BEHTUJIALIUIO
gerkux (MBJI) ¢ poxxaenus nepesesn 64,5% HOBOPOK-
JIeHHBIX, HEMHBA3UBHYI0 BEHTUJISILUIO JIETKUX C I10JIO-
JKATEJIbHBIM JIaBJICHHMEM B KOHIIE BbIJOXa Yepe3 Ha-
3asbpHbIe kaHio1 (NCPAP) npoBonumu B 25,6% cirydaes
1 12,9% nanueHToB I10JTyYa/ii OKCUTeHOTEPAIIIO Yepes
JIMIIEBYI0 MacKy. B cBsism c Hapacrawomein OIH, B
TocJeyIole 9Yachl IOCTHATAIbHOM KU3HU BCeX HOBO-
POKIEHHBIX IIepeBeJiu Ha npopajennyio MBJI. Yaurer-
Bas CPOK recranuy, B 93,5% ciy4daes c IeJIb0 npodu-
JgakTuku PIICH HasHauanmm Kypocypd, u3 Hux 79,3%
JeTell mpemapar BBOAUIN IPU poskaAeHuu u 20,7% HO-
BOPOKIEHHBIM — Yepes 4-18 4acoB mocsie posKIeHUs.
OnHOKpAaTHO Kypocypd noayduau 48,3% HOBOPOXKIEH-
HBIX ¥ IBAKIBI — 51,7%. Bo BCex crydassx uMeJIo MecTo
HebJIarONpUATHOE TeueHNe HeoHaTaJIbHOTOo epuoja,
MIPOrpeCcCUBHOE YXyIIIeHNEe HOBOPOXKIEHHBIX U JIe-
TaJIbHBIHN UCXOf, B 26% CJIydaeB 3aperucTpUpOBaIu 0-
CYTOYHYIO JIETAJIbHOCTb. MeJuaHa Npogo/IKUTEeIbHO-
CTH >KU3HU COCTaBJIsiIa 72 [22; 181] yaca.

Cpenuuii Bo3pacT Marepeii cocTaBu 27,4+6,9 JIeT.
MenuaHna napurera bepeMeHHocTd — 2 [1; 3], pogoB —
2 [1; 2]. Bo Bcex cy4asix BbISIBUJIN HeOJIarompusiTHOE
TeyeHHe HepeMeHHOCTHU: yIpo3a IpepbIBaHNA ObLIa Xa-
pakTepHa aj14 71% nanyeHToK, UCTMUAKO-IiepBUKaJIbHasA
HEJIOCTAaTOYHOCTb — B 19,4% cJiydaeB, y KaKIOU
TpeThelt bepeMeHHOH OBLIN XpOHINYeCcKHe 3a00IeBaHUsA
B CTQJU1 000CTpeHNs, OCTphle HH(MEKI[MOHHBIE 3a00JIe-
BaHUA, BJAUAAIONIME Ha TE€YEeHUE IeCTAallMOHHOIO IIe-
puoga. Kak npaBujio, UMeJIo MeCTO COYeTaHUE HECKOJIb-
KUX HeOJIaTOIPUATHBIX (paKTOPOB Y OHOI OepeMeHHOI.
EctecTBeHHBIE pOAbI IPOBEN Y 45,2% NalyueHToK, U3
HUX Y 57,1% pOJBI OCTIOKHUINCE JedeKToM rocaena, B
CBSI3U C YeM, UM IIPOBOAUIN Py4HOe 0bc/iejoBaHue I10-
JIOCTH MaTKU. B OCTa/IbHBIX CJIy4asx BBIITOJHUJINA 9KC-
TPEHHOE OIlepaTUBHOE POJOpa3peIIeHUE.

Bo BpemsA ImaroJIoroaHaTOMUYECKOrO0 BCKPBITHUS
MPOBOAUINA MaKPOCKOIIMYECKYIO OLIeHKY JIerKux. [y
MUKPOCKOIIIMYECKOT0 UCCIe0BAHNUA OpasIi KyCOUYKH U3
Ppa3HBIX CETMEHTOB 000UX JIETKUX, Tpaxen, OpoHXOB. Ma-
TepuaJ Jerkux pUKcuposasn B 3abydeperHHoM popma-
JINHe, TOJBepraJju CTaHAAPTHON MPOBOJKE U 3aIUBATN
B TOMOTE€HU3UPOBAHHYIO MapaduHOBy0 cpeny «His-
tomix». ['ucTO/IOrMYeCcKUEe Cpe3bl OKpALIUBaJ/IU FeMaToK-
CHJIMHOM U 303WHOM, peaktuBoM lIndda, cynanom, mo
Bau-I'm3ony. I'ucronorunueckue uccaenoBaHus IIPOBO-
WA ¢ ToMoIbio MuKpockorna «Nikon Eclipse 55i».

Peructpanusa n3MeHeHUH B Iperaparax JIeTKUX
YYHUTBIBAJIA COOTBETCTBHE MOP(OTIOTrHIecKoro crpoe-
HUA JIETKUX CPOKY reCTalliy; COCTOSIHUE aIbBE0Jl, aJlb-
BEOJISIDHBIX XOJJ0B, MEKaJ/IbBEOJISIDHBIX II€PETOPOAOK;
pacIoJIosKeHNe, BUI, KOJIUYECTBO U CTEIIEHb BHIPAKEeH-

deliveries was 2 [1; 2]. In all cases complicated pregnancy
was observed: threatened abortion was seen in 71% of
patients, cervical insufficiency — in 19.4% of cases, every
third pregnant woman had exacerbated chronic diseases
or acute infectious diseases affecting the gestation. As a
rule, several adverse factors combination occurred per
one pregnant woman. Vaginal delivery was performed in
45.2% of the patients, of them 57.1% had placental ab-
normalities, and therefore underwent postpartum man-
ual uterine exploration. In other cases, an emergency op-
erative delivery was done.

During autopsy, a macroscopic evaluation of the
lungs was performed. Specimens from different seg-
ments of both lungs, trachea and bronchi were taken for
microscopic examination. The material was fixed in
buffered formalin, processed and placed into homoge-
nized paraffin medium «Histomix». Histological cross-
sections were stained with hematoxylin and eosin,
Schiff's reagent, Sudan stain, van Gieson stain. Histolog-
ical investigation was made using the «Nikon Eclipse 55i»
microscope.

The following parameters were assessed during the
microscopic examination: lung morphology and gesta-
tion period correlation, condition of alveoli, alveolar pas-
sages, interalveolar septa, location, type, number and
severity of hyaline membranes, type and severity of pul-
monary edema, nature, localization and severity of in-
flammatory process. The results of the morphological
study were matched against gestational age, the condi-
tion of the child at birth and the duration of the disease.

The data were analyzed using the Statistica 6 (USA)
software. The differences were considered significant at
probability value P<0.01.

Results and Discussion

The analysis showed that the main causes of
death in premature newborns were congenital
pneumonia (58%), RDSN (25.8%), severe perinatal
hypoxia and its consequences such as combined is-
chemic-hemorrhagic brain and spinal cord injury
(16.2%). Newborns showed clinical signs of severe
perinatal asphyxia at birth such as very low Apgar
score, severe acid-base disorders (severe decom-
pensated metabolic lactate acidosis, hypoxemia),
low response to resuscitation. Persisting hypoxia
and respiratory failure were the adverse pre-exist-
ing conditions affecting the outcome. Their clinical
and laboratory signs were recorded in 93.5% of
newborns.

The histological study showed that the im-
maturity of lung tissue was consistent with the
gestation period. Clusters of segmented neu-
trophils, fragments of basophilic cocci or colony-
forming rods were found in alveoli. Exudate and
fibrin, desquamated alveolar cells with a de-
formed nucleus, karyorrhexis, and granular cyto-
plasm were typical. The wall of bronchioles was
in most cases destroyed, and optically dense exu-
date, a large number of segmented neutrophils,
desquamated bronchial epithelium, erythrocytes
and hemosiderin were found in the lumen of re-
maining terminal bronchioles. Infiltration with
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HOCTH THQJIMHOBBIX MeMOpaH (['M), BUJ 1 pacrpocTpa-
HEHHOCTb OTEKa JIETKUX; XapaKTep, JTOKaJIA3allAI0 U BbI-
Pa’KEHHOCTBb BOCHAJIUTEIBHOTO IIpoLecca. PesynsraTsl
MOP(dOJOruYeCKOro UCCAefO0BAHNUSA COIOCTABJIAIN C
recTallOHHBIM BO3PACTOM, COCTOsIHMEM peOeHKa IIpu
POYKIEHUH U VIUTETHHOCTHIO TeYeHH A O0JIe3HM.

CrarucTiudeckyio 06paboTKy TaHHBIX IPOBEJH C
NOMOIIBIO ITporpaMMel Statistaca 6 (USA). Otnnunsa
CUUTAJIA IOCTOBEPHBIMU IIPU YPOBHE CTATUCTUYECKON
3HaunuMocrtu p<0,01.

Pe3ysnbrarhl U 00Cy:K/A€HHE

AHasu3 IoKasaJl, YT0 OCHOBHBIMU ITpUYMHA-
MH JIeTaJbHbIX UCXOI0OB Y HETOHOIIIeHHBIX HOBO-
PO>KIeHHbBIX ABUJINCh: BDOYKIEHHAsI THEBMOHUS
(58%), PIICH (25,8%), TAskesass nepuHaTaJbHas
TUTIOKCHSI U ee II0CJIeICTBUS B BUJIE COUETAHHOTO
UIIeMUYeCKi— FeMOPParudecKoro moBpesKie-
HHSA T'OJIOBHOTO U CHMHHOTro Moa3ra (16,2%). Kian-
HUYECKU [TPU POKIEHNN Y HOBOPOYKIEHHBIX OBLITH
MPU3HAKU TSKEJ0N MepruHaTaIbHOU achUuKcUu:
OYeHb HU3Kas OIleHKa 110 IITKaJie Arap, TITyOOKHe
HapyIIeH!sI FTa30BOT0 COCTaBa U KUCJIOTHO-OCHOB-
HOTO COCTOSIHUSI KPOBH (TSI3KeJIbIN JeKOMIIeHCH-
POBaHHBIA MeTa0OJIMYECKUH JaKTaT-aIuI03,
TUTIOKCEMUSI), CITabbIi OTBET Ha IIPOBOANMBIE pea-
HUMAaIMOHHBIA MeponpusaTus. HebJsaromnpu-
SITHBIM TPEMOPOUIHBIM (POHOM, TIOBJIMSABIITAM Ha
rcxo[ 3a00JIeBaHUH, ABJISIJIFICH COXPaHSIONINECS
TUMOKCHUSA U AbIXaTesJbHas Hel0CTaTOYHOCTh. X
KJIMHUKO-1a00paTopHbIe TPU3HAKY 3aPETUCTPH-
poBasu y 93,5% HOBOPOKIEHHBIX JIETEN.

[Ipu rUCTOOTUYECKOM UCCIEJOBAHUM YCTa-
HOBUJIU, YTO HE3PEJIOCTh JIETOYHOU TKAHU COOT-
BETCTBYET CPOKY rectaiuu. B asbpBeosiax o6Hapy-
SKUJTA CKOTIJIEHUSI CETMEHTOSIIEPHBIX JIEHKOIIUTOB,
(pparmeHTHI KOKKOBOI 0a30(DMIBHOM (HIOPHI LTI
KOJIOHMeOOpasyIuX Iajodyek. XapaKTepHO
HaJn4ue 9Kccyaara u (pudpuHa, CIyIieHHbIX alb-
BEOJIOIMTOB C Ae(POPMUPOBAHHBIM SIIPOM, KAPUO-
peKcucoM, 3epHHUCTON IuTomaasMoi. CreHKa
OpOHXMOJI B OOJIBIITMHCTBE CIyYaeB paspyllieHa, a
B COXPAHUWBINHUXCSA NPOCBETAX TEPMHUHATBbHBIX
OPOHXIMOJI HAXOAUTCS ONITHYECKH TIJIOTHBIHN 9KCCY-
J1aT, 60JIBITIOE KOJTMTYECTBO CETMEHTOSIIEPHBIX JIEH -
KOITUTOB, 3JIEMEHTHI CIIYILIIEHHOTO OPOHXUOJISIPHO-
0 JMUTENUs], SPUTPOLUUTHI U TeMOCUAepuH. B
MepruOpPOHXUATIBHBIX YU4aCTKaX U MesRaATHLBEOJISIP-
HBIX CENTax 00HAPYKUJIA MH(PUITBETPAITIIO CErMeH-
TOsIIepHbIMU JieKoIUTaMu, MakpodaramMmu HUjin
JauM@OLIUTaMU, OTEK, MeJTKOOYaroBble CKOIIJIEHUS
9PUTPOIUTOB. B nsIeBpe oTMedasau OTeK U IMOJTHO-
KpOBHUE COCY/IOB.

HNanHble mosimMopdHble MopdoJIornyecKre
M3MEHEHUS B JIETKUX COOTBETCTBOBAJIN KITUHUYE-
CKUM TIPOSIBJIEHUSIM BPOKJIEHHOU IMHEBMOHWU,
KOTOpasi IPU POKJIEHNHN NPOABJIAIACH TAMKETOH
acukcuel, pe3anCTeHTHOU K IPOBOAUMBIM pea-
HUMAIIMOHHBIM MEpPONPUSATHUIM, HapacTaIomen
IbIXaTeJILHON HeI0CTaTOYHOCTEIO. [IpoBOommMOEe

segmented neutrophils, macrophages or lympho-
cytes, edema, small focal clusters of erythrocytes
were discovered in peri-bronchial spaces and in-
teralveolar septa. Pleural edema and vascular
congestion were noted.

These miscellaneous morphological changes
in the lungs corresponded to the clinical manifes-
tations of congenital pneumonia, which at birth
manifested as severe treatment-resistant asphyxia
and progressive respiratory failure. The acute res-
piratory failure was not resolved by the treatment,
metabolic and blood gas abnormalities progressed
which resulted in cardiovascular, brain, and renal
failure.

The research showed that 87.5% of the new-
borns died during the first day of postnatal life due
to the combination of severe intrauterine pneumonia
and early developed hyaline membranes. The follow-
ing features typical for all cases were identified:

 infiltration of lung structures (interalveolar
septa, bronchiolar walls, peribronchial and par-
avasal areas, pleura) with segmented neutrophils;

» dystelectasis of various severity;

* eosinophilic hyaline membranes of various
shapes (solid, fragmented, layered, lumpy) and lo-
cations (fig. a).

Hyaline membranes due to congenital pneu-
monia or alveolar cell damage are factors which sig-
nificantly impair the lung gas exchange function in
premature infants. Neonatal aspiration of amniotic
fluid, observed in 32.3% of children, was a major
adverse factor. It is characterized by the presence
of amniotic fluid and meconium particles in alveo-
lar and bronchial lumen.

The study revealed differences in hyaline
membrane formation and a variety of morpholog-
ical signs of lung damage.

Two variants of hyaline membrane formation
are typical for premature newborns with ARE

The first variant is when RDSN and hyaline
membrane development are caused by primary
surfactant deficit associated with the morphologi-
cal lung immaturity. In the study 16.1% of ex-
tremely preterm infants with very low body weight
demonstrated morphological signs of «classical»
RDSN such as diffuse dystelectases, microcircula-
tion disorders, eosinophilic lamellar, lumpy, frag-
mented hyaline membranes localized in different
parts of the respiratory tract.

A combination of congenital pneumonia and
RDSN has been registered in 29% of newborns.
Morphologically, alveoli and bronchi were filled
with fibrin, leukocytes and microbial colonies.
The peri-bronchial zones and interalveolar septa
showed wide-spread focal lymphocytic and
leukocytic infiltration, while hyaline masses were
visualized in the bronchial lumen. In this case it
is extremely difficult to diagnose the main disease
and choose management strategy, and the use of
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JiedeHre He criocoOcTBoBasIo padperiennio OJTH,
HOpMaJIM3alMd HapylleHu Mertadoauama u
ra3oBOr0 COCTaBa KPOBU, UTO IIPUBEJIO K pa3BU-
THIO ITIOJIMOPTAaHHOM HET0CTAaTOYHOCTH: CEPAEYHO-
COCYIYICTOU, MO3TOBOU, TOUEYHOH.

AHaJiu3 1I0KasaJl, YTO HACTyIJIeHUe JIeTaJIb-
HOTO HCXOAa B IIepBble CYTKHU IIOCTHATAJIBHOU
SKU3HHU Y 87,5% HOBOPOSKJIEHHBIX 00yCJIOBJIEHO
COoYeTaHWeM TSKeJION BHYTPUYTPOOHOM ITHEBMO-
HUU U paHO C(hOPMUPOBABIINMUCS THATUHOBBIMU
MmeMmOpaHamu. J[J1s1 Bcex HabOJTIOIeHUH XapaKTEPHBI:

® cerMeHTOsiiepHasi UHPUIBTPALUS CTPYK-
Typ JIeTKUX (MeKaJbBEOJISIDHBIX CEIT, CTEHOK
OpPOHXMOJI, TTEPUOPOHXUATBLHBIX U TTapaBasalib-
HBIX y4aCTKOB, IJIEBPHI);

® HCTeJIeKTa3bl pa3/JIUYHOU CTelleH! BbIpa-
SKEHHOCTH;

* 303MHOQUIbHBIE THAJINHOBBIE MeMOpa-
HBI, UMeIoIYe Pas3JndHyio (opMy (CIJIOIIHBIE,
(pparmMeHTHPOBAHHBIE, CJIONCTHIE, KOMKOBUTHBIE)
U pacnoJioskeHue (puc. a).

I'manmHOBBIE MeMOpaHBI, (POPMUPYIOIIHECS
Ha (hoHE BPOKIEHHOU MTHEBMOHUY UJIU TTIOBPEK-
JleH!s1 aJbBEOJIOLIUTOB, SIBJAIOTCA (PaKTOpoOM,
3HAYUTEJHHO YXYAUNIAIIMM Ta3000MeHHYIO
(pyHKIIMIO JTIETKUX Y HEIOHOIIIEHHBIX neTel. Kpaii-
He HeOJ/IaronmpusTHBIM (DOHOM SIBJISETCS HEOHa-
TajJbHAsA aCOUpauMsi  OKOJIOIJIOAHBIX  BOJ,
BBIsIBJIeHHAs y 32,3% JeTeii, XapaKTepr3yIoIasics
HQJIMYHEM B ITPOCBETE aJTbBE0JI 1 OPOHXOB YEITyeK
OKOJIOTIJIONHBIX BOJI, MEKOHUAJIbHBIX TeJlell.

B ncciienoBaHuy BBISIBUIIM PA3/nyus B pop-
MHPOBAaHWM THAJMHOBBIX MeMOpaH, a TakKe
nmotmMopdu3M MOP(OJTOTrHIeCKUX MPU3HAKOB
TIOBPEKIEHUS JIETKUX.

J71s1 HeJOHOILIEHHBIX HOBOPOKJIEHHBIX C
OJIH pas3iuyHOW 3TUOJIOTUM XapaKTepHO aBa
BapuaHTa ()OPMUPOBaHYsI THATNHOBBIX MEMOPaH.

[TepBoIit BapuanT — pa3sutue PJICH u dop-
MHpPOBaHME THAJUHOBBIX MeMOpaH, 00yC/IOBIEH-
HOe TepBUYHBIM JAeduIuTOM cypdakTaHTa Ha
¢one MopdosIOoruiYecKko He3peJJOCTH JIETKUX. B
uccaenoBanuu y 16,1% mrybOKOHETOHOIIEHHBIX
JleTell c oueHb HU3KOU Maccoi TeJia 66111 MOpo-
JIOTUYEeCKHe MPU3HAKU «KJiaccuueckoro» PIICH:
pacnpocTpaHeHHbIe TUCTeleKTa3bl, pacCCTPOICTBA
MUKPOIVPKYJIANNN, HATUYNE 903WHO(MUIbHBIX
MJIACTUHYATBIX, KOMKOBAThIX, (DparMeHTUPOBaH-
HBIX THAJTMHOBBIX MEMOpPaH, JIOKAJIUIYIOIINXCS B
pas/IMYHBIX OT/AEJIaX PECIUPATOPHOTO TPAKTA.

Coueranue BpokJeHHOM mHeBMOHUY 1 PIICH
3aperucrtpupoBau y 29% HOBOPOYKIeHHBIX. MOp-
¢ ostormyecku MpoCBeT aTbBE0JI M OPOHXOB 3aI0JI-
HeH pUOPUHOM, JIEUKOITUTAMU U KOJIOHUSIMU MUK-
pooprann3MoB. B mepuOpoHXMAIBHBIX 30HAX U
Me’KaJIbBEOJISIPDHBIX Ileperopojikax BUIHA 04aro-
BO-JIMICCEMUHUPOBAHHASA TUM(]PO-JIeHKOIITapHAS
UH(pUIBTpaLys, a THaINHOBBIE MACCHI 3ATIOIHSIOT
IIPOCBETHI OPOHXOB pa3dHOro Kaymbpa. B aTom ciry-

TucToJIorHyecKkuii cpes Jerkoro.

Histological sections of the lungs.

Note. a — hyaline membranes in congenital pneumonia of a
preterm newborn. Numerous hyaline membranes, macrophages
and segmented neutrophils in alveolar lumen are visualized. b—
hyaline membranes and alveolar pulmonary edema. Hema-
toxylin and eosin staining. Magnification X<400.

IIpuMeyaHue. @ — ruaJIMHOBbIE MeMOpPaHbI Ha (DOHE BPOIK-
JIEHHOU ITHEBMOHHH Y HE/IOHOIIIEHHOTO HOBOPOSKJEHHOT0. Bu-
3yaJIM3UPYIOTCSA PAaCIpOCTPaHeHHbIe THATHHOBbIE MEMOPAHBI,
Makpoaru ¥ cerMeHTOsAIePHbIE JTIeHKOIUTEI B IPOCBETE aJIb-
BeoJI. b — ruajlMHOBbIe MeMOPaHbI U aJTbBEOJISIPHBIN OTEK
Jerkux. OKpalInBaHue reMaTOKCUJINHOM U 903MHOM. YBe-
amdenne X400.

poractant alfa is not effective, as the persistent
lung ischemia along with the perinatal inflamma-
tion and extreme acid-base disorders reduce the
drug efficacy.

The combination of morphological signs of
congenital pneumonia, neonatal aspiration and
RDSN was typical for 6.5% of newborns in the stud-
ied group. In these cases interalveolar septa and
peri-bronchial connective tissue were infiltrated
with lymphocytes and leukocytes. Amniotic fluid
and meconium particles, as well as the hyaline
membrane fragments could be located in the
lumen of alveoli and bronchi.

In all the above cases, the glomerular mem-

brane formation was caused by three leading fac-
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yae IpPUKU3HEHHAasl OUAarHOCTUKAa OCHOBHOIO
3aboJteBaHMs ¥ BBIOOP JIeueOHOM TaKTUKU KpaiiHe
3aTpylHeH, a IpuMeHeHue Kypocypda He apdek-
TUBHO, T. K. COXpaHSAIOIIMecs UIleMUsl JIETKUX Ha
¢oHe mepmHATATBLHOTO BOCHAJIEHUs, TIIYOOKHX
HapylIeHUH KHUCJIOTHO-OCHOBHOIO COCTOSIHUS
KPOBU CHIKAIOT 9()(PEeKTUBHOCTB IIpernapara.

Coueranue MOpP(QOIOTUUECKUX IIPU3HAKOB
BPOSKIEHHON THEBMOHMH, HEOHATAJIbHOU aClu-
paruu u PJICH 0b1J10 XapakTepHO 17151 6,5% HOBO-
POKIEeHHBIX HcCaeqyeMOl rpynnbl. B atux ciy-
Jasgx MesKaJIbBeOJIIPHBIe Ieperopoiku U
nmepuOpOHXHNA/IbHAS COEJUHUTESbHAs TKaHb
UHGUIBTPUPOBaHbI TUMQOIIUTAMHU U JIEHKOITUTA-
Mu. B mpocBere ajibBeos W OPOHXOB pasHOTO
KaJMOpa HaXOISATCSA YEITyHKHA OKOJIOTIIONHBIX BOJ
Y MEKOHWUS, (pparMeHThI THAJIMHOBBIX MEMOPaH.

Bo Bcex BrIIIellepevYnCc/IeHHbIX CIy4Yasix pop-
mupoBaHue I'M ObLIO 00yCJIOBJIEHO HATMYMEM
Tpex Beaymux (pakTopoB: MOPEOJOrUYECKU
He3peJIbIX JerKNX, BHYTPUYTPOOHON THEBMOHUH
U AJIMTeIbHOU epUHAaTAIbHON TUIIOKCUU.

BTopoii BapuaHT (hOpMUPOBAHUSA FT'HAJIUHO-
BBIX MeMOpaH 3akJiovyaercs B pa3putuu OPIICy
rIyOOKOHETOHOIIIEHHBIX HOBOPOYKIeHHBIX. [Tyc-
KOBBIM MOMEHTOM B ITIaTOTeHe3e sIBJISeTCs Ilepu-
HaTaJIbHasi TUIIOKCHs], BBI3bIBAIOIIAsl IOBPEsK/Ie-
HUe€e aJIbBEOJIOIIUTOB, 93HAO0TEJNUS KAUJJISPOB,
MOBBIIIEHNE IPOHUIIAEMOCTU COCYAUCTON CTEH-
KU, pa3BUTHE UHTEPCTULINATBHOTO UJIH aJIbBEO-
JIIPHOTO HEKapAUOT€HHOT0 OTeKa jierkux. I1aTo-
re"e3 OPJIC B aTux ciayuasx CJI0KeH, T.K. UMeeT
MEeCTO aHTeHaTaJIbHOEe U PaHHee II0CTHATaIbHOe
MOBpesKJeHUe CTPYKTYP JIEFKUX, a TAK)Ke code-
TaHUE NPSMBIX U HeNPsSMBIX INOBPEKIAIOIINX
dakTopoB [1]. IIpAMBIMH TOBPEKAAIOITUMU
¢pakTopamMu, CIOCOOCTBYIOIIUMHA PA3BUTHUIO
OPJIC, sABJAIOTCA NepuHATaJbHAasi TUIIOKCHS,
HeoHaTaJIbHas1 aCIUpaIys OKOJIONJIOAHBIX BOA U
BpOJKJIeHHAas THeBMOHUsA. HenpsiMbIMU NOBpEXK-
JaoIUMU (pakToOpaMu sIBJIAIOTCA TaKUe OCJI0K-
HEeHUs paHHero HEOHATAJbHOrO Iepuosa, Kak
HapylleHusl LEeHTpaJbHOU TreMOJUHAMUKU U
IIIOK, CEeIICUC, IOBPEesKIeHNe JIeTKUX (HallpsIsKeH-
HBIA IHEBMOTOpaKc). Mop@oJiorniyecku B Jjer-
KUX BbIpasKeH aJIbBeOJISIpHBIN OTEK, IOJHOKPO-
BHE MEKJ0J/IbKOBBIX IIePeropofoK U IJIeBPHI,
OYaroBble IEPUBACKYJIIPHbIe KPOBOUSJIUSIHUS.
XapakTepHbl pacIpoCTpPaHeHHbIE AUCTeJeKTa-
3bl, B IPOCBETE AJIbBE0JI BCTPEYAIOTCSA MHOKe-
CTBEHHBbIE CIJIOLIHbIE U (pparMeHTHPOBAHHBIE
rUaIMHOBBIE MEMOPaHbI, (DOKYCHI AJIbBEOJIIPHO-
ro oTeka Jierkux (puc. b).

Passutue OP/IC Ha (poHE BPOYKIEHHOMU ITHEB-
MOHUH UJTY TeHEePATM30BAaHHON BHYTPUYTPOOHOM
nH@eKIuHu ObLI0 XapaKTepHO 1151 16,1% meTeli, B
3THUX CJIydasix UMeeT MeCTO coueTaHue MopdoJio-
rMYeCKUX IPU3HAKOB BOCHAJIUTEIBHOIO IIPOIeC-
ca B JIETKUX, IIOBPEKIeHUe 3HA0TeIUsI MUKPO-

tors: immature lungs, intrauterine pneumonia and
prolonged perinatal hypoxia.

The second variant of hyaline membrane for-
mation is the ARDS in extremely premature infants.
The trigger factor is perinatal hypoxia, causing
damage to alveolar cells, capillary endothelium, in-
creased permeability of the vascular wall, intersti-
tial or alveolar noncardiogenic pulmonary edema.
The pathogenesis of ARDS in these cases is com-
plex due to antenatal and early postnatal damage
to lung structures and a combination of direct and
indirect damaging factors [1]. Direct damaging fac-
tors promoting ARDS are perinatal hypoxia, neona-
tal amniotic fluid aspiration, and congenital pneu-
monia. Indirect damaging factors are early
neonatal complications such as central hemody-
namic disorders and shock, sepsis, lung damage
(tension pneumothorax). Alveolar edema, vascular
congestion in interalveolar septa and pleura, focal
perivascular hemorrhages are common morpho-
logical findings. Dystelectases are typical, and mul-
tiple solid and fragmented hyaline membranes and
foci of alveolar pulmonary edema are found in alve-
olar lumen (fig. b).

Development of ARDS associated with con-
genital pneumonia or generalized intrauterine in-
fection was typical for 16.1% of children. These
cases are characterized by combination of lung in-
flammation, endothelial damage in the microcircu-
lation and alveolar noncardiogenic pulmonary
edema. A combination of morphological signs of
neonatal aspiration, congenital pneumonia and
ARDS was recorded in 19.7% of children.

Perinatal asphyxia in combination with is-
chemic-hemorrhagic brain and spinal cord injuries
were also complicated by ARDS development in
16.1% of newborns. This category of infants was the
only one to show no signs of congenital pneumo-
nia. Signs of ARDS were solely found on morpho-
logical examination, such as focal lung dystelec-
tases, hyaline membranes, serous alveolar
pulmonary edema, lung hemorrhages.

Lifetime of infants differed depending on the
type of hyaline membrane and was significantly
higher in newborns with ARDS than in those with
RDSN (P<0.01). In both groups several newborns
died within the first day of life, which indicates se-
vere perinatal damage to the organs and systems of
preterm children.

A total of 93.5% of newborns were found to
have hyaline membranes in their lungs, and in
51.6% of cases their formation was due to a primary
surfactant deficiency, i. e. RDSN. ARDS due to im-
mature lung exposure to the damaging factors was
diagnosed in 41.9% of infants. In all the cases the
morphological features underlying hyaline mem-
brane formation included immaturity and antena-
tal damage to air-blood barrier structures, pneu-
monia, microaspiration, lung ischemia [9].
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OUPKYJIATOPHOIO PyCJla U aJIbBEOJIAPHOIO HeKap-
JIUOTEeHHOT0 OTeKa Jierkux. Coueranue MmopgdoJio-
rAYeCKUX MPU3HAKOB HEOHATAJILHOM acliupaliunu,
BposkaeHHOM nHeBMOHUY 1 OP/IC 3apeructpupo-
Baynn y 19,7% nereii.

[lepunaTanbHasi aCPUKCUS B COUETAHUU C
UIIEMUYECKA — reMOpparndyecKuMu MOBPesKIe-
HUSIMH TOJIOBHOTO M CIIMHHOTO MO3Tra TaK)Xe
ocaosxkHuack passurueM OPJIC y 16,1% HOBO-
POSKIIEHHBIX, JIUIIb Y 3TOM KaTeropuu JeTei OTCyT-
CTBOBAJIM NIPU3HAKU BPOKJIEHHOU MHEBMOHUHU.
[Tpu Mop@OJIOTUUECKOM HCCJIEJOBAHUHN JIETKUX
BBIsSIBJI€HBI TOJBKO nmpuadHaku OPJIC: ouaroBbie
IUCTEJIEKTa3bl JIETKUX, THAJIMHOBbIE MEMOPaHBI,
CEepO3HbIN aTbBEOJISIPHBIN OTEK JIETKUX, KPOBOMU3-
JIUSIHUSA B JIETKHE.

[TpogosKUTEIBHOCTD YKU3HU, B 3aBUCUMO-
cTu OT BUja OpPMUPOBAHUS TMATUHOBBIX MEM-
Opan omtmyaiack. Y HoBoposkaIeHHbIX ¢ OPIIC oHa
ObLJIa CTAaTUCTUYECKU 3HAYNMO BBIIIIE, IO CPaBHE-
HMIO C JeTbMH, Y KOTOPBIX nuarsocruposas PJICH
(p<0,01). B o6enx rpynmnax ©MeT MECTO CJydau
CMEpPTHOCTH HOBOPOSKIECHHBIX B IIepPBbIe CYTKU
SKU3HU, YTO CBUIETEIbCTBYET O TAKECTU IIepUHa-
TAJBHOTO MOBPEKIEHUsI OPTaHOB U CUCTEM HEJI0-
HOIIIEHHOTO pebeHKa.

Bcero I'M B jierkux oOHapysxku y 93,5% HOBO-
POYKIEHHBIX, X HUX B 51,6% ciiy4yaeB ux (popMHUPO-
BaHMe OBLIO 00YCIOBIEHO IEPBUYHBIM JE(DUIIITOM
cypdaxrranTa, 1. e. PIICH, y 41,9% neTeii BBISIBUIN
OP/IC, o0ycJIOBJIEHHBIN BO3IEHICTBHEM Ha HeE3pe-
JIbIe JIETKUE TIPAMBIX U HEMTPAMBIX HOBPEKAAIOIINAX
¢axTopos. Bo Bcex ciydasx nMesicst MopgoJiorude-
ckuii cyberpar miisi popmupoBanusi TM: Hespe-
JIOCTb M aHTEHaTaJIbHOE IIOBPEKICHUE CTPYKTYP
asporeMaruyecKoro Oapbepa, MHEBMOHWUS, MUKPO-
acrypanys, UIeMus Jerkux [9].

OueHp paHHUE NpEKIEBPEMEHHBbIE POJIbI
aCCOLMMPOBAHBI C XOPMOAMHUOHUTOM, BHYTPU-
yTpoOHOII MHEeBMOHUWEH W Tunokcuen [19, 20],
TSORECTDh COCTOSTHUST HOBOPOYKIEHHBIX 00YCII0BIIE-
Ha, B IIEPBYIO OYepeb, IepUHATAIbHBIM [IOBPEXK-
JIeHNeM He3peJIbIX JIETKUX U BHYTPUYTPOOHBIM
HapyllleHreM CUHTe3a Cyp(paKTaHTa.

OTImInTeIHbHOU 0COOEHHOCTRIO MU depeH-
nmuaabHou nuarsoctuku PIICH u OPJIC siBisieTcs
HaJIM4YWe UJIU OTCYTCTBHE HEKAPAUOT€HHOTO aJlb-
BEOJIIPHOTO UJIW UHTEPCTUIIMATIBHOTO OTEKa JIer-
Kux. B ciiydae, korga uMeeTcss HeKapIMOT€HHBIN
OTeK Jierkux, gpuarmocrupyercsa OPJIC.

CoxpaHAmonascsa TuIoKCrUs B paHHEM HEO-
HaTaJIbHOM Ileprojie Ha (POHE HE3PEIOCTU JIETKUX,
SIBJISIETCSI OCHOBHOI MPUYWHOM TepuImuTa cooCT-
BEHHOTO0 cypdakTaHTa u pa3sutus PICH y Henio-
HOIIIEHHOTO pebeHKa.

drnoJjorusa OPIIC y HeJOHOLIEHHBIX HOBO-
POYKIEHHBIX IIpENCTaBJCHA COYETaHUEM JIBYX
BUJIOB (PAKTOPOB, OKA3BIBAIOIIUX HEraTUBHOE
JleficTBUE Ha He3peJioe JIETKOE:

Very early preterm delivery is associated with
chorioamnionitis, intrauterine pneumonia, and hy-
poxia [19, 20]. The severity of the newborn's condi-
tion is primarily due to perinatal damage to imma-
ture lungs and intrauterine surfactant production
disorder.

The distinguishing feature helping differenti-
ate between RDSN and ARDS is noncardiogenic
alveolar or interstitial pulmonary edema. In case of
noncardiogenic pulmonary oedema, ARDS can be
diagnosed.

Persisting hypoxia in the early neonatal period
associated with the immaturity of lungs is the main
reason for the surfactant deficiency and RDSN de-
velopment in a preterm infant.

The two main groups of factors having a neg-
ative effect on the premature lung in preterm
neonates and causing ARDS are:

1. Direct damaging factors (congenital pneu-
monia, aspiration of amniotic fluid)

2. Indirect damaging factors (severe perinatal
hypoxia with ischemia, shock, hemorrhagic syn-
drome).

Long-term impact of direct and indirect dam-
aging factors [1] on immature lungs of a newborn
promotes the development of ARDS associated
with various neonatal period diseases.

In all the studied cases the formation of hya-
line membranes is caused by the surfactant defi-
ciency, which production after birth and in the
neonatal period is affected by such factors as ges-
tational age and maturity of lung tissue, degree of
perinatal hypoxia, metabolic acidosis, hypo-
glycemia and hypothermia [9, 17].

Replacement therapy with exogenous sur-
factants is effective under certain conditions. The
very early, so-called preventive use of exogenous
surfactants in severe perinatal hypoxia, decom-
pensated metabolic lactate-acidosis, is question-
able. Despite the preventive poractant alfa ad-
ministration, almost all deceased preterm infants
have developed hyaline membranes, which indi-
cates drug failure. Early normalization of pul-
monary gas exchange and acid-base condition in
extremely preterm infants is fundamental and
leads to a decrease in mortality and neonatal
complications [14, 21].

Conclusion

ARDS occurs in 41.9% of extremely preterm
infants. The syndrome develops due to exposure of
immature lungs to direct (congenital pneumonia,
aspiration of amniotic fluid) and indirect damaging
factors (severe perinatal hypoxia with ischemia,
shock, hemorrhagic syndrome). Morphological
signs of ARDS are most often found in neonates
with congenital pneumonia, asphyxia, neonatal as-
piration of amniotic fluid.
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Knunudyeckue nccjaeqoBaHud U IMIpaKTUKa

1. IIpsimble TOBpeskaatonue (axkToOpbl —
BPOsKJEHHAsA IMHEBMOHHUsA, acCIUpalus OKOJIO-
IIJIONHBIX BOJ;

2. Hemnpsimble moBpeskaaiomine (hakTopbl —
Ts)KeJ1as lepuHarajbHas TUIIOKCUA — UIIeMUs,
IIIOK, FTeMOpparn4ecKuii CHHAPOM.

ITponoJskaloliieecs: BO3JeHCTBHE IPSIMBIX U
HEeNMpsIMbIX TOBpeskaaionux ¢axkropos [1] Ha
He3peJible JIerKhe HOBOPOYKJEHHOIO CII0C00-
cTByI0T passutuio OPJIC Ha ¢doHe pasauuHbIX
3aboJieBaHUI HEOHATAJIHLHOTO TIEPHUO/IA.

Bo Bcex paccmarpuBaeMbIx cirydassx OpMu-
poBanme I'M o06ycioBeHo Aedumurom cypdak-
TaHTA, HA CUHTE3 KOTOPOI0 II0CJI€ POKAEHUA U B
HeOHAaTaJIbHOM IIepUo/ie BJAUsIET Pl (PaKTOPOB:
recTalMoOHHBIA BO3PACT M 3pPeJIOCThb JIETOYHOH
TKaHU, CTeNleHb BRIPAYKEHHOCTH ITepUHaTAIbHOU
TUIIOKCUH, META00JINYECKUH allig03, TUIIOT/INKE-
MU U rurnorepMmus (9, 17].

3aMecTuTe/JbHaAsE Tepanus J9K30MeHHBIMU
cypdakTaHTaMu ABJsieTcs a(pPeKTUBHON B CIIy-
yae cobJIIoeHNA pAja ycaoBuil. COMHUTE/IbHBIM
AIBJIsIeTCS OYeHb paHHee, Tak Ha3bIBaeMoe, Ipodu-
JIaKTU4YecKoe IIpUMeHeHNe 9K30TeHHBIX cypdak-
TAHTOB IIPU TAKeJION ITeprHaTaJIbHOU TMIIOKCHUH,
JIeKOMIIEHCHPOBaHHOM MeTab0/INUYeCKOM JIaKTarT-
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aruao3e. HecMoTpsi Ha mpoduiakTuyeckoe BBe-
JleHne Kypocypda, IpakTUUeCKH y BCeX yMEPIINX
HEJIOHOIIEHHBIX HOBOPOSKIEHHBIX ITPOU3OIILIO
pasButue u popmupoBanue 'M, 4TO CBUjIETETD-
CTByeT 0 Hea(p(eKTUBHOCTU ero NpUMeHEeHUs.
PanHs1s1 HOpMaIU3aIysi Ta3000MeHHON (PYHKIIUHA
JIETKUX, KUCJIOTHO-OCHOBHOT'O COCTOSIHUSA Y TUTy00-
KOHEIOHOIIIEHHOT0 peOeHKa, ABJSIOTCS OCHOBO-
MOJIATAIOIIAMA U TPUBOLAT K CHUYKEHHUIO CMepT-
HOCTH, HeOHaTaJIbHBIX OCJ0KHEeHu [14, 21].

3akJaouenue

OcTpblii pecrIupaTOPHbIH TUCTPECC-CUHAPOM
xapakTepeH 175 41,9% TIyOOKOHEeqOHOIIEHHBIX
HOBOPOsRIeHHBIX. Pagsutuio OP/IC crtoco6cTBYyeT
BO3/IEICTBYE MPSIMBIX (BPOXKIEHHAsI THEBMOHUSI,
acrpanysi OKOJIOIUIOAHBIX BOJ) W HEMPSIMBIX
(TsIKReJIas meprUHaTaIbHAST TUTIOKCHUS — HUIIIEMUS],
IIIOK, TEMOPPAaruveCcKril CUHPOM) ITOBPEK/IAI0-
mux (pakTopoB Ha He3peJible Jierkue. Hambosee
yacto MopdoJiorndeckue nprudnaku OP/IC o6Ha-
PY’KUBAIOTCSA Y HOBOPOKIEHHBIX C BPOKIEHHON
MMHEBMOHMEHN, acpUKcrel, HeOHaTaJIbHOM aciupa-
el OKOJIOTIJIOMHBIX BOJI, UTO YCYTYOJIsIET TeYeHEe
3abo/1eBaHUS.
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BXOIAIINH B TepedeHb BAK P®, B Scopus u apyrre 6a3bl JaHHBIX,
TpeJHa3HavyeH JJIs Bpayeli-peaHnMaTosI0TOB U HayYHBIX COTPYIHUKOB

TemaTrnka JKypHaJia: 11aTore’Hes, KJIIMHNKa, INarioCTuka, Jie4eHue, HpO(I)I/IJIaKTI/IKa U I1aToJIoru4yecrasd
dHAaTOMH A KPUTUYECKHNX, TEPMUHAJIBHBIX U IIOCTPEAaHUMAITMOHHBIX COCTOHHHﬁ; OKRa3aHue JOoroCruTaJab-
HOI IMOMOIIIU ITPU KPUTUYECKHUX COCAHUSAX; 06y‘IeHI/Ie HacCeJIeHUuA 1 MEJUITMHCKOI0 ITepCoHaJ/Ia IpueMam
OKa3aHUsI HEOTJIOKHOU IIOMOIIIHU ITPU KPUTUYECKHUX COCTOAHUAX; OIITUMU3aIUA pa6OTbI OPUT; opuanye-
CKHE U 9TUYECKHUE BOIIPOCHI B ACTH aHECTE3NOJIOTUN-PEAHNMAaTOJIOTUH.

AyﬂI/ITOpH}I: JieyeOHbIe YUYpEeKAE€HUs; BhICIIINE y'-Ie6HbIe 3aBeeHUA MENUITUHCKOT'O HpO(i)I/IJ'IH; Meaun-
IUHCKUE yYpEeKIEeHUs ITI0C/JIEeJUIIJIOMHOT'O 06pa3OBaHI/IH, <De;LepaJIbele 1 peruoHaJ/IbHbI€ OpraHbl YIIpaB-
JIEHUA 3I]paBOOXPaHEHNEM, MEAUTTMHCKNE HAYIHO-NUCCJAEN0BATE/IbCKIE NHCTUTYThI; MEAUITNHCKUE 616-

MOJMNUCKA

B 11000M MOYTOBOM OTAEJI€HUH CBA3H 110 KaTaJjaory «Kl—mra-Ceanc»

JINOTEKU.

* MHEKC 46338 — NJ1A UHAUBUAYaJIbHBIX IOAIICYUKOB
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