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ATHUOJIOTUA, TATOMOP(OJIOTHNIEeCKruEe U3MEHEHU
U nepuHaTajabHOe nopa:keHue ITHC npu BHyTpUyTPOOHOM
sHNIedaauTe y JI0J40B 1 HOBOPOKIAEHHBIX

0O.B. IlepoBa, A.Il. Haneen
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AHHOTAIIMA

BBepgenue. Cpenu nepuHaTaJbHBIX WH(QEKIUH 3HaUeHWE BHYTPUYTpoOHOTO sHIedanuTta (BYD) ompenensercs
BBICOKOH JIETAJIHOCTHIO Y IJIOJIOB ¥ HOBOPOK/IEHHBIX U PA3BUTHEM WHBAIMTHOCTH B MOCJIEYIONIHE TIEPUO/IbI JKIU3HH, B
TOM YFHCJIE — IETCKUX IlepebpabHbIX Mapaynyel, 30 PeHNIECKIX U AyTUCTHUECKUX paccTporicTB. Mopdosoruueckast
KapTrHA BYD xapakrepusyercs 3HAUYUTEIBHBIM TOJIUMOPGU3MOM, UYTO 0OYCIOBIEHO KaK ITOJIHMATHOJIOTMYHOCTBIO JHIlE-
anurtos, Tak u rerepoPOPMHBIM pearnpoBaHUEM HEUPOHOB B YCJIOBUAX [ATOJIOTHU.

Il e n . l3ydeHHe 3THOJIOIMH U MOP()OJIOTHUECKUX ocobeHHOcTel BYD 1 ero nucxozos.

MaTepuanb W MEeTO/ bl . VcwienoBaau rOJIOBHOH MO3T 37 IUIOJIOB M HOBOPOJK/IEHHBIX ITPH CPOKE TeCTAI[IH
24—27 HeJl, Y KOTOPhIX MOP(OJIOTUYECKH BBIBIISIA Tpu3Haku BYD. Vcrmosib30BaIl METOABI CBETOBOM MUKDPOCKOIIMH U
MMMYHOTHICTOXHMHYECKOTO HCCIIeT0BaHM. MeTO0M IMMYHOTUCTOXUMUYECKOTO THITMPOBAHUS OIIPE/IEIISIIIA MapKePhI CJie-
nyroiux Bo30yaureneii: Herpes simplex 1 1 2-ro Tumnos, nuromeraiosupyca, Toxoplasma gondii, Bupyca durreitna — bapp.
Pes3ynbTartsbl . BYD yaie Beero 6bL1 MPOSIBJIEHHEM I'eHEPATU30BAaHHON BHYTPUYTPOOHOU nHbpeKIuu — 86,48 %
cinydaeB. Mopdosiornueckas kapTuHa npu BYD xapakrepuzoBasach AByMs OCHOBHBIMU IIPOSIBJIEHUSMU: IPOLYKTUBHBIM
SHIle(DATUTOM, B TOM YHCJIE U TPAHYJIEMATO3HBIM, U SKCCY/JATUBHO-TIPOIYYKTUBHBIM SHIIE(DATUTOM, YTO OTPaAKAET, BEPO-
SITHO, €r0 ATHOJIOTHYECKHE 0COOeHHOCTH. ATHoIorHA BYJ: npeobiiaianu Bo30OyauTeiu BUpycHol (66,7 %) u 6akTepuaib-
HOH U TpUOKOBOH (33,3 %) mpUpobl. BYD 0cI0KHsIICA reMOpParnyecKiuM CHHIPOMOM C Pa3BUTHEM JIETAIBHBIX (OPM:
cy0sIeHINMaTBHBIM KPOBOU3IUSAHIEM — 21,68 % (8 Hab II01eHUIT), BHYTPIDKEIIYZ0IKOBBIMI KPOBOUBIHAHUAME — 16,2 %
(6 HabrOEHUH).

3axiuoueHHe. Passurue BYD y m10/10B 1 HOBOPDOXK/IEHHBIX fABJIAETCA TKeIOH GOPMOI reHepasTn30BaHHON
BHYTPUYTPOOHOHM HWHGEKINH, CBSI3aHHOW IpenmyliecTBeHHO ¢ Bo3OymautensmMu TORCH-koMmIUiekca, OCIOKHEHUSIMU
KOTOPOU BBICTYIAIOT JIeTaJIbHbIE CyOATIEH/TUMAIbHbBIE U BHYTPUYKEJIYT0UKOBbIE KDOBOUBJIUSIHUSA.

Knaouesvle croea: BHyTPUYTPOOHBIH dHIIEDATUT, TEPUHATAIbHAS HHOEKITIA, MOP)OIOTHS, STHOJIOTHS, TEPUHATAIb-
Hoe nopaxenue [THC.

Oo6pasen murtupoBaHus: Ilepoa O.B., Hameer A.Il. dTHOOTHA, TATOMOPGOJIOTHUECKHE U3MEHEHHS U
nepuHaTaabHOe nopakenue ITHC mpu BHyTpHUyTpOOHOM dHIIedATNTE Y IIOJIOB U HOBOPOXK/IeHHBIX // Journal of Sibe-
rian Medical Sciences. 2025;9(1):18-28. DOI: 10.31549/2542-1174-2025-9-1-18-28

Etiology, pathomorphologic changes and perinatal CNS lesions
in intrauterine encephalitis in fetuses and newborns
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ABSTRACT
Introduction. Among perinatal infections, the significance of intrauterine encephalitis (IUE) is determined by
the high mortality rate in fetuses and newborns and the development of disabilities in subsequent periods of life, including
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cerebral palsy, schizophrenic, and autistic disorders. The morphological picture of IUE is characterized by significant poly-
morphism, which is due to both the multietiological nature of encephalitis and different types of neuron response under
pathological conditions.

Aim . Studying the etiology and morphological features of IUE and its outcomes.

Materials and methods. Thebrains of 37 fetuses and newborns at a gestation period of 24—27 were
examined, in which the signs of IUE were detected morphologically. Light microscopy and immunohistochemical examina-
tion were used. By immunohistochemical typing, the markers of the following pathogens were determined: herpes sim-
plex virus types 1 and 2, cytomegalovirus, Toxoplasma gondii, Epstein-Barr virus.

Results. IUEwas at most a manifestation of systemic intrauterine infection — 86,48% of cases. The morphological
picture in IUE was characterized by two main manifestations: productive encephalitis, including granulomatous one, and
exudative and productive encephalitis, which probably reflects its etiological features. Etiology of IUE: viral (66,7%), bacte-
rial and fungal (33,3%) pathogens predominated. IUE was complicated by hemorrhagic syndrome with the development of
fatal forms: in 21,68% (8 cases) — by subependymal hemorrhages, in 16,2% (6 cases) — by intraventricular hemorrhages.

Conclusion.

The IUE development in fetuses and newborns is a severe form of systemic intrauterine infection

associated primarily with the pathogens of the TORCH complex, the complications of which are fatal subependymal and

intraventricular hemorrhages.

Keywords: intrauterine encephalitis, perinatal infection, morphology, etiology, perinatal CNS lesions.
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BBEJIAEHUE

B cTpyKType mepuHaATaTBHON 3a6071€BAEMOCTU U
JIETAIbHOCTH, KakK B Poccuiickoni ®eneparuu, Tak u
B JIPYI'HX CTpaHaX, JOMHUHHUPYIOT BHYTPHUYTPOOHAs
THUIIOKCHUSA, CHUHAPOM JIbIXaTeJIbHBIX PaCCTPOMCTB,
BPOXK/IEHHBIE IOPOKH Pa3BUTHSA, OKAa3bIBas CyIIe-
CTBEHHOE BJIMSHHE Ha IOKa3aTeslb MepUHATAIbHON
U MJIaJIeHYecKOl cMepTHocTH [1—3]. Bmecre ¢ Tem
COXPaHSIOT CBOIO 3HAYUMOCTD U JINTUPYIOIIHE TT03HU-
MY B CTPYKTYPe IepruHATaIbHOM 3a6071€BA€MOCTH U
CMEpPTHOCTH BHYTPpUYTPOOHAs HHGMEKIIHSA U TTHEBMO-
HuM [4—6]. He oTMeuaeTcss CHUKEHUS JIETAJIbHOCTH
U TIPH CETICHce HOBOPOXK/IEHHBIX [5—7].

BuyTpuyTpo6Has TUIOKCHUSA U HHGPEKIINH TPHUBO-
JIST K BBICOKOH JIETAJIBHOCTH, OCOOEHHO B TepHHA-
TaJIbHOM TIepuoze [6, 8], a TakiKe ABIAIOTCA, B pAJie
CIy4yaeB, IPUUMHON TIyOOKOH WHBAJIUIHOCTH, 00Y-
CJIOBJIEHHOW BPOXKJIEHHBIMH IOPOKAMU Pa3BUTHS,
XPOHUYECKUMHU HeWH(EKIMOHHBIMU 3a00JIeBaHU-
MU W TICUXUYECKUMHU paccTpoiicTBamu [5, 6, 9].
IIpu »sTOM ycrnexu OOpbOBI C BHYTPHUYTPOOHOH
vHbeKIuel BHIVISAAAT MeHee BIEUYAT/IAIONUMHU B
CpaBHEHWHW C JAPYTUMH BHJAMH IATOJOTUM [10].
BHyTpuyTpoOHble HWHGEKIIMH XapaKTEPU3YIOTCs
3HAYUTEJIbHOH BapHaOeJbHOCTHI0 KJIUHUYECKHUX
MPOSIBJIEHUH, YTO 3aTPYAHAET JAHATHOCTUYECKUH
MOHUCK [10]. B 3TO¥ ¢BSI3M UCTHHHOE 3HAUEHHE BHY-
TPUYTPOOHBIX MH(MEKITUH B TIATOJIOTUH IIEPUHATAIIb-
HOTO TIepHoJila HeMOOIleHWBaerTcsa. B mocienHee

INTRODUCTION

The structure of perinatal morbidity and mortal-
ity, both in the Russian Federation and in other
countries, is dominated by intrauterine hypoxia,
respiratory distress syndrome, and congenital mal-
formations, having a significant impact on the peri-
natal and infant mortality rate [1—3]. At the same
time, intrauterine infections and pneumonia keep
their importance and leading positions in the struc-
ture of perinatal morbidity and mortality [4-6].
There is no a decrease in mortality in neonatal sepsis
too [5-7].

Intrauterine hypoxia and infections lead to high
mortality, especially in the perinatal period [6, 8],
and are, sometimes, the cause of severe disability
due to congenital malformations, chronic non-infec-
tious diseases and mental disorders [5, 6, 9]. At the
same time, the successes in fight against intrauterine
infection are less impressive in comparison with
other types of pathology [10]. Intrauterine infections
are characterized by significant variability in clinical
manifestations, which complicates the diagnostic
search [10]. In this regard, the true significance of
intrauterine infections in perinatal pathology is
underestimated. Recently, there has been an increas-
ing trend in cases of intrauterine infections and neo-
natal sepsis [11].

Among perinatal infections, the significance of
intrauterine encephalitis (IUE) is determined by the
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BpeMs HAOJIOZaeTCs TEHZEHIUS K POCTY CIydaeB
BHYTpUYTPOOHOH MHGEKITUN U HEOHATAIHLHOTO Cell-
cuca [11].

Cpenu TepuHATAIBHBIX HWHQEKIUH 3HAYEHHE
BHyTpHyTpoOHOro sHIledanuTa (BYD) ompenens-
€TCsT BBICOKOH JIETAJIBHOCTBIO Y TIJIOZIOB 1 HOBOPOXK-
JIEHHBIX U Pa3BUTHEM HWHBAIUHOCTU B IOCJIENYIO-
II[H€e TIEPUOBI KU3HU, B TOM UHCJIE — IETCKUX Iepe-
OpaJIBHBIX Tapayinuel, HEBPOJIOTUYECKUX, IIHU30(]-
PEHUYECKUX U ayTUCTUUECKUX PACCTPOUCTB [9, 12].

Mopdonoruueckas kapTuHa BYD xapakrtepusy-
eTcsl 3HAYUTEIbHBIM mmosuMopdusmom [13], dTo
00yCJIOBJIEHO KaK IOJIMATHOJIOTUYHOCTHIO dHIeda-
JINTOB, TaK U TeTePO(POPMHBIM PearupoOBaHUEM HEM-
POHOB B YCJIOBHSIX IATOJIOTHH [12, 13].

Mopdomornueckue MposABIEHUsA OCTPHIX BOCIA-
JINTEJIbHBIX 3200JIeBaHUM TOJIOBHOTO MO3ra PasHO-
00pa3HbI U 3aBUCAT OT STHOJIOTUH U MAaTOTeHETHYe-
CKHX MEXaHU3MOB dHIleamnToB. B onHNX cirydasnx B
TKaHSAX [eHTpajabHOU HepBHOI cucrembl (ITHC)
MOXKHO OOHApYKUTh BCe KJIACCUYECKHE MPU3HAKHU
BOCIIaJIEHUsI, BKJIIOUAs BaCKYJIUTHI, TPOIHEpaLIHIO
[JINOLIUTOB, B JIPYTUX — W3MeHEHHUs OTpaHUYUBa-
IOTCs1 anpTeparnuedl (aucrpodreldr U HEKPOTHUUe-
CKUMU U3MEHEHHUSMH) CO CTOPOHBI KJIETOUHBIX BJIe-
MEHTOB, PacCTPOMCTBAMHU KPOOOpAIeHUsl, OTEKOM
[12]. Hepenxo BBIABIAIOTCA MOPGMOIOTHYECKHE
U3MeHeHUs, crienuduIHble /I KOHKPETHOTO BO3-
Oynutesnss. Hambosiee 3HAUYUMBIMM JJI Pa3BUTHS
BHyTpUyTpoOHOU nHbeKIuu u BYD, xapakrepusyio-
IIUXCA TSKEJIBIMU KJIMHUYECKUMHU ITPOSIBJIEHUSAMU
U TepUHATaJIbHBIMU JIETAJIbHBIMU UCXOJIAMH, SIBJISI-
torces Bo3oyautenu TORCH-komIuiekea [6, 14].

IIpu OGakTepuaJTbHBIX MEHHHTOMHIedaINTaX
HanboJsiee BBIpaKEHHbIE MOPGOJIOTHYECKHE H3Me-
HEHU BBISABJISIOTCS B MATKHUX MO3TOBBIX 000I0YKAX,
MEPUBACKYJIAPHO, TIOJT STIEHUMON OOKOBBIX KeJTy-
JTOUKOB, B XOPHOUTAJIbHBIX CIIeTeHUsX. [Ipu BUpycC-
HBIX [OPKEHUAX, KaK NPABUIO, OTMEYAIOTCS
HecrneruuuecKre reMo- 1 JUKBOPOJAMHAMUYECKIE
HapyIIeHusI HEUPOHOB — OTeK, T'HOesib HEeHpPOHOB,
HelipoHodarus, BaCKyJIUTbI, MeJIKOY3JI0BOH IJIHO03,
CIIYIITUBAHKE SH/IOTEJIUOIUTOB COCY/IOB [12, 13].

Cpenu (opM mepUHATATBHBIX HAPYIIEHUH MO3-
TOBOTO KpOBOOOpaIleHus1, 00yCIOBJIeHHBIX BYJ,
HauboJsiee TKEIBIMU 1A IUIOZOB U HOBODPOXK/EH-
HBIX, 3aKaHYHUBAIOIINMHUCS JIETAIBHBIMHU UCXO/IAMH,
SIBJISIIOTCSL CyOATIEHAUMATbHBIE U BHYTPIIKEIIYI0Y-
KOBBIE KPOBOUBJIUSHUA [15, 16].

ITEJIb NCCJIEJOBAHUA

V3yuenue 5THOI0TUN U MOPGHOJIOTHIECKUX OCO-
OeHHOCTEN BHYTPUYTPOOHOTrO B3HIledanuTa W €ero
HCXOJIOB.

high fetal and neonatal mortality and development
of disability in subsequent periods of life, including
cerebral palsy, neurological, schizophrenic, and
autistic disorders [9, 12].

The morphological picture of IUE is character-
ized by significant polymorphism [13], which is due
to both the multifactorial etiology of encephalitis
and different types of neuron response under patho-
logical conditions [12, 13].

Morphologic manifestations of acute cerebral
inflammatory diseases are diverse and depend on
the etiology and pathogenetic mechanisms of
encephalitis. In some cases, all classical signs of
inflammation, including vasculitis, glial cell prolif-
eration, can be found in the tissues of the central
nervous system (CNS), while in other cases, the
changes are limited to alteration (degeneration and
necrotic changes) of cellular elements, circulatory
disorders, and edema [12]. Often morphologic
changes specific for a particular pathogen are
detected. TORCH complex pathogens are the most
significant to develop intrauterine infection and
IUE characterized by severe clinical manifestations
and fatal perinatal outcomes [6, 14].

In bacterial meningoencephalitis, the most pro-
nounced morphological changes are revealed in the
pial membrane, perivascularly, under the ependyma
of the lateral ventricles and in the choroid plexuses.
Viral lesions usually cause non-specific hemody-
namic and cerebrospinal fluid disorders of neurons
such as edema, neuron death, neuronophagia, vascu-
litis, micronodular gliosis, and desquamation of vas-
cular endothelial cells [12, 13].

Among the perinatal disorders of cerebral circula-
tion, determined IUE, subependymal and intraven-
tricular hemorrhages are the most severe in fetuses
and newborns and resulting in fatal outcomes [15, 16].

AIM OF THE RESEARCH

Studying the etiology and morphological features
of intrauterine encephalitis and its outcomes.

MATERIALS AND METHODS

The brains of 37 fetuses and newborns at a gesta-
tion period of 24—27 weeks were examined, in which
morphological signs of IUE were detected. Termina-
tion of pregnancy was spontaneous in 54,05% of
cases, mainly at 26—27 weeks’ gestation — 59,45% of
cases. There were 23 boys (62,16%) and 14 girls
(37,84%). The mean weight of fetuses and newborns
was 910,4 + 25,1 g. The mean age of newborns was
2,3 + 0,8 days.
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MATEPUAJIBI 1 METO/IbI

HccnemoBati TOJI0BHOM MO3T 37 ILJIOZIOB M HOBO-
POXK/IEHHBIX ITPU CPOKE TreCTalluu 24—27 HeJl, Y KOTO-
PBIX BBIABIIN Mopdosornyeckrue npusHaku BYJ.
[IpeppiBaHue OepeMEHHOCTH HOCHJIO CaMOIIPOM3-
BOJIBHBIN XapakTep B 54,05 % ciiyyaeB, B OCHOBHOM
IIPU CPOKE TecTauu 26—27 Hell — 59,45 % CIIy4aes.
ManpuukoB Ob10 23 (62,16 %), HeBouek — 14
(37,84 %). Macca 1J10/10B 1 HOBOPOXK/IEHHBIX COCTa-
BWIA 910,4 + 25,1 T. Bo3pacT HOBODOXK/IEHHBIX —
2,3 + 0,8 cyT.

J11s cBETOBOM MHUKPOCKOITUYA U KMMYHOTHCTOXHU-
MHYECKOTO WCCIIeIOBaHUs 3abupanu (parMeHThbI
TOJIOBHOTO MO3T4, er0 TAJIAMUYECKYIO 001aCTh, PUK-
CUpOBaJIM B 10% pacTBope HeUTpasibHOTO (hopma-
JIMHA W TIPOBOAWIU II0 CTaHJIADTHOU METOJIHMKE.
T'oToBuiM cepuiiHble TapaUHOBBIE CPE3bI TOJIIIH-
HOU 5—7 MKM U OKpAIIUBaJI{d IeMaTOKCHJIUHOM H
s03uHOM 1o Huccimwo. Ha mapaduHOBBIX cpe3ax
METOZIOM UMMYHOTHCTOXHMUYECKOTO TUITUPOBAHUS
C WCIIOJIb30BAaHWEM IIEPOKCHIA3HONH METKH IIpH
TIOMOII MOHOKJIOHAJIBHBIX QHTHUTEJl OMPEEIIsiIIN
MapKepbl caeAyomux —Bos3Oyautenei: Herpes
simplex 1 u 2-ro TunOB, nuTOMeragopupyca (IIMB),
Toxoplasma gondii, Bupyca duinreiina — Bapp. Cek-
IMOHHBIA MaTepHasl HATIPABJISIHN JIJIST IPOBEIEHUs
MHUKPOOHOJIOTUYECKOTO HCCaeoBaHusa (Kaaccuue-
CKUU TI0OCEB HA Cpelbl W IOJIMMEepas3Has IelmHast
peaxmus (IT1IP)).

JIJ1s1 OIIEHKH JTOCTOBEPHOCTH PA3JITUUHNN CPETHUX
3HAYEHUH MPUMEHSUTH KpuTepuii MaHHa — YUTHH.
Pazimuus Mexy CpeITHUMU BEJTMYMHAMHE CUUTAIIA
JIOCTOBEPHBIMU IIPH P < 0,05.

PE3YJ/IBTATDBI 1 OBCY KAEHUE

Bospact marepu coctaBui 26,7 + 1,4 roza. B Teue-
HUe OepeMEeHHOCTH y JKEeHIIWH OTMeYasid yrpo3y
CaMOIIPOU3BOJILHOTO BBRIKHU/IBIIIA BO 2-M TPUMECTPE,
060CTpeHNe TeCTaIlMOHHOrO IHeIoHedpUTa, HOCU-
tesbeTB0O TORCH-undekuii (TOKCOIIa3Mo3, rep-
nec, IIMB, cudwmuc, kpacHyxa u 7p.). B manenTe
BO BCEX CJIYyYasX OTMEYasIH MPU3HAKU XPOHUIECKOH
IUTAIEHTaAPHON HE0CTATOYHOCTH U OOHAPYKUBAIH
IIPOSIBJIEHUSI OCTPOTO WJIM XPOHUYECKOTO ILjIa-
LIEHTUTA.

BospmuHeTBO mTposiBiienuit BYD 6b110 cBsA3aHO ¢
reHepaTM30BaHHON BHYTPUYTPOOHOU NHpEKIen —
32 ciyuas (86,48 %) (tabi. 1) U cOYeTasoCh C
aJIbTePATUBHO-IIPOYKTUBHBIM MHOKaPAUTOM,
renaTUTOM, JHTEPOKOJIUTOM,  aKIUAEHTAIbHOMN
WHBOJIIOINEN TUMyca 3—4-H CTelleHN U HeCBOeBpe-
MEHHOH >KUpPOBOH TpaHchopmariuel Tumyca. I'ene-
paynn3oBaHHAA BHYTPUYTPOOHAS MHQEKITUA OCI0MK-
HSJIaCh TeMOPParuyecKuM CUHAPOMOM, IIPOSIBIISIB-

For light microscopy and immunohistochemi-
cal examination, fragments of the brain, its tha-
lamic region were taken, fixed in a 10% solution
of neutral formalin and processed according to
the standard technique. Paraffin sections with a
thickness of 5—7 um were made and stained with
hematoxylin and eosin according to Nissl. Herpes
simplex virus types 1 and 2, cytomegalovirus
(CMV), Toxoplasma gondii, Epstein-Barr virus
markers were determined on paraffin sections by
immunohistochemical typing, using a peroxidase
tag and monoclonal antibodies. The autopsy
material was sent for microbiological examina-
tion (routine postmortem culture and polymerase
chain reaction (PCR)).

The Mann-Whitney test was used to assess the
significance of differences in mean values. The differ-
ences between mean values were considered signifi-
cant at p < 0,05.

RESULTS AND DISCUSSION

The maternal age was 26,7 + 1,4 years. During
pregnancy, women had the threat of 2" trimester
spontaneous miscarriage, exacerbation of gesta-
tional pyelonephritis, as well as there were the
TORCH infection carriers (toxoplasmosis, her-
pes, CMV, syphilis, rubella, etc.). In all cases, in
the placentas, signs of chronic placental insuffi-
ciency and acute or chronic placental inflamma-
tion were found.

The majority of IUE manifestations were asso-
ciated with intrauterine infection — 32 cases
(86,48%) (Table 1), and were combined with
alterative and proliferative myocarditis, hepati-
tis, enterocolitis, grade 3—4 accidental thymus
involution and unscheduled fatty metamorpho-
sis. Systemic intrauterine infection was compli-
cated by hemorrhagic syndrome, manifested by
focal leptomeningeal and intraventricular hemor-
rhages (including subependymal hemorrhages
with blood breakthrough into the lateral ventri-
cles of the brain). Given the nature of morpho-
logical changes in the placenta (productive pla-
centitis, inflammation in chorionic villi, basal
decidualization) and lesions of internal organs,
intrauterine infection was probably hematoge-
nous and led to the development of intrauterine
infection, including IUE [17].

Morphological examination revealed microhem-
orrhages, perivascular and pericellular edema,
degenerative changes in neurons, and an inflamma-
tory process that differs in the infiltrate cellularity,
volume of necrosis, and localization. In 15 cases
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Ta6smmna 1. Hozosoruyeckasi CTpyKTypa BHYTPHYTPOGHOTO SHIepaNUTa Y JI0L0B U HOBOPOXK/EHHBIX
Table 1. The nosological structure of intrauterine encephalitis in fetuses and newborns

KosmmyecTBO J10A0B U HOBOPOXAEHHBIX

CrpykTypa Number of fetuses and newborns
Structure
a6cosoTHOe / absolute %

[eHepasM30BaHHasi BHYTPUYTPO6HAss HHPeKIUs

L o h 32 86,48
Systemic intrauterine infection
BHyTpuyTpoG6HBI# 3HLedanuT / Intrauterine encephalitis 5 13,52
Bcezo / Total 37 100

IIAMCsI OYaroBBIMM JIEITOMEHUHT€aIbHBIMHU U BHY-
TPUIKEIYJOUYKOBBIMH KPOBOUBIUAHUAMU (B TOM
yucse cyOaIeHIUMaIbHBIMU KPOBOUSIUAHUSAMH, C
IIPOPBIBOM KPOBH B OOKOBBIE 3KEJIyZJOUYKHU FOJIOBHOTO
MO3ra). YUWUThIBass XapakTep MOpP(OTOTUUECKIX
U3MeHeHU! B IUlaleHTe (IIPOAYKTUBHBIN ILIAIeH-
TUT, BUJLIy3UT, 6a3ajJbHBIA JEIUAYUT) U IHOpake-
HUS BHYTPEHHUX OPraHOB, BHYTPUYTPOOHOE HHDU-
[IUPOBaHKE, BEPOATHO, HOCKUJIO Te€MaTOT€HHBIH
XapakTep W MPUBOAMIJIO K PA3BUTHUIO BHYTPHUYTPOO-
HOU MH(EKINH, B TOM yucie u BY3 [17].

[Tpu MopdoIoruueckoM HCCIe0BaHUN B Bellle-
CTBE TOJIOBHOT'O MO3Ta O0HAPYKUBAJIM MUKPOKPOBO-
U3JIUSIHUS, [EPUBACKYJISAPHBIA U IMEPUIIEJUTIOJISAP-
HBII OTEK, MUCTPO(PUUECKre U3MEHEHUsT HEUPOHOB
U BOCIIAJIUTEILHBIA IIPOIIECC, PA3THYAIOIIUHCA 10
XapakTepy KJIETOYHOro HH(MpUIbTpaTa, Macirrabam
HeKpo3a U JioKajuzanuu. B 15 ciayuasax (40,5 %)
HaOJIIOAMIN KapTHHY OYaroBOIO IIPOYKTHBHOIO
sHuedannTa, IIPEUMYIIECTBEHHO JIOKAJIU3YIOIIe-
rocsi B Cy03MeHANMaIbHOM IIPOCTPAHCTBE TajaMyca
(puc. 1). Kiierounsiii ”HPUILTPAT COCTOS B OCHOB-

(40,5%), a pattern of focal productive encephalitis
was observed, mainly localized in the subependy-
mal space of the thalamus (Fig. 1). The infiltrate
consisted basically of lymphocytes and macro-
phages and was located around blood vessels and in
the brain matter. In one case, granulomatous
encephalitis was detected with macrophage granu-
lomas, in another case, a large number of plasma
cells were observed in the cellular infiltrate. In one
case, large hyperchromic nuclei in neurons were
found. In addition, proliferation of ependymocytes,
microglia with formation of small glial scars and
small calcification foci were often revealed. The
nature of morphological manifestations in the brain
was more consistent with the viral etiology of
encephalitis [5, 13, 14].

In 3 cases (8,1%), focal productive and necrotic
encephalitis was observed, in 7 cases (18,9%) —
purulent-productive, serous-productive and pro-
ductive-hemorrhagic encephalitis. The main local-
ization of inflammatory changes was the subepen-

Puc. 1. [TpofyKTUBHBIN SHIIE(PATUT Y HOBOPOKIEHHOTO: IEPUBACKYJISIPHAS BOCIIAIUTETbHASI MH(PUIBTPAIUA JIUMOO-
IUTaMH, MaKpodaramMu, THIEPIUIA3Us TJTHATBHBIX KIeTOK. OKpacka reMaTOKCHIMTHOM ¥ 303WHOM. YBETHUEHNE X100
Fig. 1. Neonatal productive encephalitis: perivascular inflammatory infiltration by lymphocytes, macrophages,
glial cell hyperplasia. Staining with hematoxylin and eosin. Magnification x100
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HOM U3 JTUMOIUTOB, MaKpoGaroB 1 pacrosiarajics
BOKDYT COCYZIOB M B BeIlleCTBE TOJIOBHOT'O MO3ra.
B omHOM ciyuae BBIABISUIM TPaHyJIe€MAaTO3HBIN
5HIIe(ATUT, TIPE/ICTABIEHHBIN MaKpogaraabHIMHU
rpaHyJeMaMH, B [PYTOM CJIydae — B COCTaBe KIETOU-
HOTO MHOWIbTPaTa HAOJIIONATN OOJIBIIOE KOJTHYe-
CTBO ILUIA3MOLIUTOB. B ofHOM ciryuae B HeHpoHAax
Ha0JII0aIN KPYITHBIEe TUIIEpXPOMHEIE sifpa. Kpome
TOTO, HEpPeIKO OOHAPY:KUBAIU NPOIUdEPAIUIO
SIIEHIUMOIIUTOB, MUKPOTJINU ¢ 00pa30BaHUEM IJIU-
JIbHBIX pyOYHUKOB, HAJTUYHUEM MEJTKHX 04aroB 00bI3-
BecTBJIEHUs. XapakTep MOPGOJIOTHYECKUX ITPOSIB-
JIEHUH B TOJIOBHOM MO3T€ B OOJIBIIIEN CTEIIEHH COOT-
BETCTBOBAJI BHUPYCHOU STUOJIOTHH 3HIedaInTa
[5,13, 14].

B 3 cayuasx (8,1 %) Habao0aJd O4YarOBBIH
[IPO/IyKTUBHO-HEKPOTHUECKUN HHIEDATHUT, B 7 CIIy-
vyasx (18,9 %) — rHOHHO-TIPOAYKTUBHBIN, CEPO3HO-
MPOAYKTUBHBIA U IPOJYKTUBHO-T€MOpPparuvecKuil
sHiledanutr. OCHOBHOW JIOKQJIU3AIUENd BOCIIATIH-
TeJIbHBIX HU3MEHEeHHH ObIa CyO3meHAuMaIbHAs
30HA TaJlaAMUYECKOH oOsacTu. Xapaktep MopdoJsio-
TUYECKUX ITPOSIBJIEHUH ObLIT 00YCIOBJIEH, BEPOSITHEE
Bcero, 6aKTepuaIbHOU MUKPOGIIOPOH WU MEKCT-
nHbeKIuel (BUPyCHO-0aKTepHUaIbHO). B aTHX Ci1y-
yasax BY3 couerasics ¢ ABYCTOPOHHEN ITHEBMOHHEH,
HepeZIKO THOMHOTO XapaKTepa, MacCUBHOU acIupa-
[IMeH OKOJIOIIO/THBIX BOZI. YUUThIBAs XapaKTep MOP-
(¢osiornueckux U3MeHEHUU B IUIalleHTe (THOWHBIN
MeMOpaHUT, THOWHBIM HHTEPCTUIHATHLHO-BACKY-
JIIPHBIA  (PYHUKYJIUT), HUHQPUIUPOBAHHE HOCHUJIIO,
BEPOSATHO, BOCXO/ISIIIIUE XxapakTep [6].

Bo Bcex cimyuasax BYD ObLT 0c102KHEH reMopparu-
YeCKUM CHH/IPOMOM, IPOSIBJISIBIIUMCS, B YacCTHO-
CTH, OYaroBBIMH JIEITOMEHNHTEATbHBIMU U BHYTPHU-
JKEJIyIOUKOBBIMU  KPOBOMBJIUSAHUAMU. PaszBuTHE
BOCIIQJTUTETFHOTO IIPOIIECCa B BEIIECTBE TOJIOBHOTO
mo3sra npu BYD u mocienyrwolnee mepuHaTaIbHOE
nopakeHue B (popmMe KpOBOUBJIHUAHUNU HOCUT B3aH-
MOOTSATOIIAIOIINI XapaKTep, MOCKOJIbKY B YCIIOBUAX
KPOBOUBJIUSHUSA B BEIIECTBO TOJIOBHOTO MO3ra C
asibTepaliiei TKaHel BOCIIaINTeIbHbIE TIPOSBIECHUS
ycunupatores [18].

i1 omupeneneHus STUOJOTUU OB U3YYeH
TOJIOBHOM MO3T 18 TIJI0/TOB M HOBOPO3K/IEHHBIX, YMeEP-
IIUX B MepUHATaIbHOM Iiepuone (48,6 %). Cpenu
IUIOA0B OBLJIO 9 MaJbUUKOB (50 %) M 9 JeBOYeK
(50 %). Hozosiornueckast CTpYKTypa BO Bcex HaOJIIO-
JIeHUsX ObLIA TpeNCTaBIeHa TeHepaIN30BAHHBIMU
¢dopmamu BHyTpUYyTPOOHO! MHGEKITHH.

B 5 ciayuasx (27,8 %) BYD umen xapakTepHble
cueruduyueckre MOPQOJIOTUYECKUE TPOSBIEHUS
UTOMETATIOBUPYCHOHN MHGeKIHH (3 HaOII01eHus —
16,7 %) c 06pa30BaHUEM XapAKTEPHBIX IIUTOMETAIIH-

dymal zone of the thalamic area. The nature of the
morphological manifestations was most likely due
to bacterial pathogens or mixed infection (viruses
and bacteria). In these cases, IUE was combined
with bilateral pneumonia, often purulent, massive
aspiration of amniotic fluid. Given the nature of
morphological changes in the placenta (purulent
chorioamnionitis, purulent interstitial and vascular
funiculitis), infection followed probably an ascend-
ing pattern [6].

In all cases, IUE was complicated by hemor-
rhagic syndrome, manifested, in particular, by focal
leptomeningeal and intraventricular hemorrhages.
The development of inflammation in the brain
matter in IUE and the subsequent perinatal lesion
in the form of hemorrhages are mutually aggravat-
ing, since, amid brain matter hemorrhage and tis-
sue alteration, inflammatory manifestations are
intensified [18].

To determine the etiology, the brains of 18 fetuses
and newborns who died in the perinatal period
(48,6%) were studied. Among the fetuses were
9 boys (50%) and 9 girls (50%). The nosological
structure in all observations was represented by sys-
temic forms of intrauterine infection.

In 5 cases (27,8%), IUE had specific morpho-
logical signs of cytomegalovirus infection
(3 cases — 16,7%) with the formation of character-
istic cytomegalic cells with intranuclear inclu-
sions (Fig. 2), toxoplasmic encephalitis with foci
of calcification and cyst formation was noted in
the other 2 cases — 11,1% (Fig. 3). However, in the
remaining 13 cases (72,7%), pathomorphological
changes in the brain and internal organs were
non-specific.

Bacteriological examination of cadaveric sam-
ple culture allowed to establish the etiology in
3 more cases (13,6%). The identified infectious
agents were represented by bacterial and fungal
pathogens: in the first case, the growth of Entero-
coccus faecalis was revealed, in the second and
third cases, fungi of the genus Candida and the
Escherichia coli, respectively, were found in the
organs.

Additionally, the use of PCR made it possible to
verify the etiology in 6 cases of intrauterine infec-
tious diseases. Thus, Mycoplasma hominis, cyto-
megalovirus infection, herpes simplex virus types 1
and 2 were identified among the infectious agents.

The use of immunohistochemical examination
allowed to establish in 3 cases the presence of CMV
(1 case), herpes simplex virus types 1 and 2 (2 cases,
respectively) in tissues and organs (Fig. 4).
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Puc. 2. [{utoMerajioBUpyCHasi THTAHTCKAsI KJIETKA ¢ BHYTPUAZEPHBIM BKJIIOUEHUEM 10 TUILY « COBUHOTO IJ1a3a»,
npostrdepariyisi IINK IPH BHYTPHYTPOOHOM repretudeckoM sHIedannre. OKpacka reMaTOKCIUIMHOM H H03HHOM.
YBennueHue x200
Fig. 2. The cytomegalovirus giant cell with the intranuclear inclusion of the “owl’s eye” type,
glial proliferation in intrauterine herpetic encephalitis. Staining with hematoxylin and eosin. Magnification x200

YEeCKUX KJIETOK C BHYTPHSJIEPHBIM BKJIIOUEHHEM
(puc. 2), TOKCOIIa3MEeHHbBIH SHIIEDATUT C ouaramu
00bI3BeCTBJIEHUSI U (HOPMHPOBAHUEM KHCT OTMe-
qaJicsl B ZIpyrux 2 HabiofeHusax — 11,1 % (puc. 3).
OpHAKO B OCTAJbHBIX 13 cayuasx (72,7 %) maromop-
(¢osiornueckue WU3MEHEHUS B TOJIOBHOM MO3re H
BHYTPEHHHUX OpraHax HOCUJIU «HecrenubuiecKui»
xXapakTep.

Hcronp3oBaHue 0aKTEPUOJIOTUUECKOTO METo/Aa
IpU TIOCEBaxX K3 TPYIHOT'O MaTepHasia IO3BOJIUIIO
YCTaHOBUTH STHOJIOTHIO ele B 3 caydasx (13,6 %).
BroisiBiieHHBIE HHGDEKITMOHHBIE areHThl OBLIN IIpe/-
CTaBJIEHbI OAaKTEPUAIBHBIMU U TPUOKOBBIMH BO30Y-

Thus, out of the 18 fatal cases studied, it was
possible to establish the etiology of intrauterine
infectious diseases in 17 cases (94,4%). At the same
time, viral infection accounted for 66,7%, bacterial
and fungal infection — 33,3%. The identified etio-
logical agents in the absolute majority belong to the
group of pathogens of the TORCH complex, and are
intracellular parasites with the transplacental
route of transmission affecting the CNS and its
analyzers. For this group of intrauterine infections,
high rates of perinatal mortality were noted, and in
cases of survival — the development of cerebral
palsy [19, 20].

Puc. 3. Ouaru o6IIUPHBIX HEKPO30B ¢ (GOPMUPOBAHUEM KHUCTHI U OOBI3BECTBIIEHHEM
[IPY BHYTPUYTPOOHOM TOKCOIUIa3MEHHOM sHIledamuTe. OKpacka reMaTOKCUIMHOM U 03UHOM. YBEJIMUEHHE X200
Fig. 3. Foci of extensive necrosis with cyst formation and calcification in intrauterine toxoplasmic encephalitis.
Staining with hematoxylin and eosin. Magnification x200
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Puc. 4. ITosoxuTesibHast PeaKIysi ¢ MOHOKJIOHAJIBHBIM aHTUTENIOM K Herpes simplex pu BHyTpUyTpOGHOM
repreTnueckoM sHnedaruTe. IMMyHOTHCTOXUMUYECKAS PEAKIIVS C JIOKPACKOU reMaTOKCHJIMHOM. YBeJIMUeHHE X200
Fig. 4. Positive monoclonal antibodies to herpes simplex virus in intrauterine herpetic encephalitis.
Immunohistochemistry with additional hematoxylin counterstaining. Magnification x200

JIUTEJIIMUA: B OJTHOM CJiydae OBbLI IOJy4YeH POCT
Enterococcus faecalis; 110 ogHOMY CJIydaro B OpraHax
O6butn  OoOHapykeHbl TpuObl poga Candida u
Escherichia coli.

Hcnonp3oBanue onoaHUTENIBHO Metoya IIIP-
JIMAaTHOCTUKU TO3BOJILJIO BEpUUIIMPOBATH 3THOJIO-
THIO B 6 CJIy4asX BHYTPHUYTPOOHBIX WH(PEKITMOHHBIX
3a0oneBanuid. Tak, cpeayt WH(MEKIIMOHHBIX areHTOB
6bUTH BBIsABIIEHBI Mycoplasma hominis, iuTomerao-
BupycHas undekws, Herpes simplex 1 1 2-1o TUIIOB.

ITpuMeHeHE UMMHOTHCTOXUMHYECKOTO METOZA
MIO3BOJIFJIO YCTAHOBUTD B 3 CIIyYasaX HAJTUYHE B TKa-
HAx u opra"Hax I[MB (1 wuaGsonmenue), Herpes
simplex 1 1 2-ro Tuma (2 HaOJIOAEHUS COOTBET-
CTBEHHO) (puc. 4).

Taxkum ob6paszom, u3 18 HCCIeTOBAHHBIX JIETAIb-
HBIX CJIy4aeB YAaJI0Ch YCTAHOBUTH STHOJIOTHIO BHY-
TPUYTPOOHBIX HMHGEKINOHHBIX 3a00JIeBAaHUN B
17 cayvanx (94,4 %). [Ipu aToMm BUpycHass UHPEKITUS
cocrapwia 66,7 %, OakTepuaJbHO-TpUOKOBas —
33,3 %. BoiaBieHHBbIE 3THONIOTHYECKHE (DAKTOPHI B
abCOTIOTHOM OOJIBIIIMHCTBE OTHOCSTCS K TPYIIIe
Bo30yaurenerr TORCH-uHbeKINY, SBIISIOMIMUCI
MIPENMYIIIECTBEHHO BHYTPHUKJIETOYHBIMH I1apa3u-
TaMHU, KOTOpPbIE TIEPEIAI0TCS TeMaTOTeHHbIM (TpaHc-
IUTanleHTapHbIM) IyTeM U nopaxarot LIHC u ee ana-
Jn3aTopel. J{JiA 3TOM Tpynmbl BHYTPHYTPOOHBIX
UHQEKIUI OTMeUeHbl BBICOKHME II0Ka3aTesu IepHu-
HATaJbHOM CMEPTHOCTH, a B CJIyYasiX BHIKUBAHUS —
pa3BUTHA IepedpaIbHbIX Mapaandei [19, 20].

BY3 ocnoxuANCA reMOpparunyecKuM CHHAPO-
MOM C pa3BUTHEM CyOATIEHIUMATBHBIX KPOBOU3JIHUSI-
HUH — 21,62 % (8 HabsoeHuit) (puc. 5, 6), BHyTpH-

IUE was complicated by hemorrhagic syndrome
with the development of subependymal hemor-
rhages — 21,62% (8 cases) (Fig. 5, 6), intraventric-
ular hemorrhages — 16,2% (6 cases) as well as lep-
tomeningeal hemorrhages — 67,57% (25 cases) and
hemorrhages into the choroidal plexuses — 8,11%
(3 cases). Among perinatal disorders of cerebral
circulation, the most severe, including fatal, for
fetuses and newborns are subependymal and
intraventricular hemorrhages occurring in 11,3
and 12,7% of cases, respectively [15]. In our study,
the incidence of subependymal and intraventricu-
lar hemorrhages was significantly higher, by 2 and
1,3 times, respectively, which is undoubtedly due
to the development of IUE in fetuses and new-
borns.

CONCLUSION

The research conducted allows to draw the fol-
lowing conclusions:

1. Intrauterine encephalitis was in most cases a
manifestation of systemic intrauterine infection —
86,48%. The morphological picture of intrauterine
encephalitis was characterized by two main mani-
festations: productive encephalitis, including
granulomatous one, and exudative and productive
encephalitis, which probably reflects its etiological
features.

2. Etiology of intrauterine encephalitis: viral
(66,7%), bacterial and fungal (33.3%) pathogens
predominated.

3. Intrauterine encephalitis was complicated by
hemorrhagic syndrome with the development of

Journal homepage: http://jsms.ngmu.ru
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CyOsmennuManbsHble BHYTpIDKeTymodKOBEIE
KPOBOU3IIHAHUS KPOBOU3IIUAHUSA
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OuaroBsle KpoBomsnusiaus B
JIENTOMEHUHICAIIbHBIC ~ XOPHAIIbHBIC CIUICTCHHS
KPOBOM3IIUSAHUA Hemorrhages into
Focal leptomeningeal  the choroidal plexuses

hemorrhages

Puc. 5. YacroTa pa3BUTHs U CTPYKTYPA MEPUHATAIHEHOTO TOPAYKEHUS [IEHTPATIBHOU HEPBHOM CUCTEMBI
TIpU BHYTPUYTpOOHOM sH1IeDanuTe (%)
Fig. 5. The incidence and structure of perinatal damage to the central nervous system in intrauterine encephalitis (%)

JKEJTYIOUKOBBIX KPOBOUBIUSHUH — 16,2 % (6 HabII0-
JIEHUI), a TaKKe JIEITOMEHUHTeaTbHBIMU KPOBOU3-
JIMSHUAME — 67,57 % (25 HAOII0IeHU) U KPOBOU3-
JIMAHUSAMH B XOPHWAJbHBIE cIuleTeHus — 8,11 %
(3 nabmonenus). Cpenu (opM IepHUHATAIBHBIX
HapyIIeHUH MO3TOBOr0 KpOBoOOpaIlieHus: Haubosiee
TSIKEIBIMH, B TOM YHCJIE JIETAIbHBIMH, JJISI IJIOIOB
¥ HOBOPOJKIEHHBIX SIBJISIOTCS CyOaIIeHAUMAaTbHBIE 1

fatal forms of perinatal CNS lesions: in 21,62%
(8 cases) — by subependymal hemorrhages, in
16,2% (6 cases) — by intraventricular hemor-
rhages.

Conflict of interest. The authors declare no
conflict of interest.

Puc. 6. Cyb6aneHiuManbHOe KPOBOU3JIUSHUE Y IUIO/IA C BHYTPUYTPOOHBIM SHIEDATUTOM.
OKpacKa reMaTOKCHJIMHOM U 903UHOM. YBeJIHU€eHHe X200
Fig. 6. Subependymal hemorrhage in the fetus with intrauterine encephalitis.
Staining with hematoxylin and eosin. Magnification x200
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BHYTPHIKEJIYIOUYKOBbIE KPOBOUBIUSHUS, BCTPEUato-
muecs B 11,3 ¥ 12,7 % cyiygaeB COOTBETCTBEHHO [15].
B Haiem ucciieloBaHUM YacTOTa CyOARIIEHINMAJThb-
HBIX W BHYTPMIKEJIYAOUKOBBIX KPOBOUBJIUSHUH
ObLIa CYIIIECTBEHHO OOJIBINEN — B 2 U 1,3 pasa COOT-
BETCTBEHHO, YTO 00YCJIOBJIEHO, HECOMHEHHO, Pa3BU-
THeM BY3 y 11010B ¥ HOBOPOXK/I€HHBIX.

3AK/IIOYEHUE

ITpoBezieHHOE HCCIIE/IOBAHIE [TO3BOJISAET C/I€JIATh
CJIeMTyTOIIHE BHIBO/IBI:

1. BHyTpuyTpOOHBIH 5HIIE]ATUT Yalle BCETO ObLI
[IPOSBJIEHNEM I'eHepaIn30BaHHON BHYTPUYTPOOHOMH
nHpeknuu — 86,48 %. Mopdosornueckass KapTuHa
[IPU BHYTPUYTPOOHOM 3HIedATNTE XapaKTEPU30Ba-
Jlach JIByMs OCHOBHBIMH IPOSIBJIEHUSIMH: IIPOJYK-
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THUBHBIM SHIIEDATUTOM, B TOM UHCJIE TPAHyIeMaTO3-
HBIM, U 3KCCYJAaTUBHO-IIPOJIyKTUBHBIM 3HIEhTH-
TOM, YTO OTPA’KAEeT, BEPOSITHO, €TO STUOJIOTHUECKIIE
0COOEHHOCTH.

2. JTUOJIOTHSI BHYTPUYTPOOHOTO B3HIEedanuTa:
npeobJiazanu Bo30yuTesiu BUpycHoti (66,7 %), 6ak-
TepHuaJbHOU U TPUOKOBOY (33,3 %) IPUPOIHI.

3. BHyTpuyTpoOHBIA BHIEDATUT OCTONKHAICA
reMOpparunyecKuM CHHAPOMOM C Pa3BUTHEM JIETATTb-
HBIX (popM nepuHaTasbHOrO opaxkenus LTHC: cy6-
STEeH/INMATbHBIMU KPOBOU3JIUSHUAMU — 21,62 %
(8 HabroneHMIT), BHYTPUIKETYJOUKOBBIMH KPOBO-
UBJIUAHUSIMEI — 16,2 % (6 HaOII0aeHIH).

KoHduKT HHTEpECcoB. ABTODHI 3asBJIAIOT 00
OTCYTCTBUU KOH(PINKTA UHTEPECOB.
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