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BACKGROUND: The mortality rate of children operated on in the early neonatal period remains high, despite the com-
bined efforts of surgeons, anesthesiologists, clinical pharmacologists, and many other specialists.

AIM: to determine the risk of death of children in the period of birth, after surgical interventions carried out in the
period of the neonatal period.

MATERIALS AND METHODS: A retrospective study was conducted between two groups of children treated at the Perina-
tal Center of the Pediatric University. The main group included 77 newborns operated on in the early neonatal period
and died in the first 28 days of life. The control group included 287 children operated on in the perinatal period and
survived 28 days.

RESULTS: In the main group, the percentage of defects detected prenatally was statistically significantly lower; statis-
tically significantly more often multiple congenital malformations and congenital malformations of the cardiovascular
system were diagnosed. Risk factors for the death of newborns after surgery performed in the perinatal period have been
established: features of the somatic status of mothers (chronic nicotine intoxication, hypertension and arterial hyperten-
sion, chronic serum hepatitis B and C, pathology of the urinary system and thyroid gland, cervical ectopia), obstetric
gynecological history (chronic inflammation of the organs of the lower floor of the genital tract, two or more abortions
in multiparous women, placental insufficiency in history during a previous pregnancy, previous delivery by caesarean
section), course of pregnancy (threatening abortion, acute respiratory viral infections, exacerbations of chronic infec-
tious diseases, early toxicosis, carriage of Cytomegalovirus and Herpes simplex types 1 and 2, asymptomatic bacteriuria,
gestational anemia, circulatory failure, fetal malnutrition, abnormalities in the amount of amniotic fluid diagnosed by
ultrasound study in the 3™ trimester of pregnancy), childbirth (breech presentation of the fetus and meconium staining
of amniotic fluid), afterbirth conditions (chlamydial and ascending infection).

CONCLUSIONS: In pregnant women with prenatally diagnosed congenital malformations of the fetus, it is necessary to
conduct bacteriological studies, emergency histological examination of the placenta to identify possible microbial dam-
age, as well as timely examination and treatment of newborns and upcoming / undergone surgery.
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AkTyanbHocTb. CMEpPTHOCTb [eTel, NPOONepUpPOBaHHbIX B PaHHEM HEOHaTaNbHOM Mepuoae, OCTAeTCs BbICOKOW, HECMOTPS Ha
00beanHEHHbIE YCUANS XMPYPrOB, aHECTE3MOM0roB, KNMHUYECKMX HapMaKoioroB U MHOTUX APYrUX CNeLuanmncToB.

Uenbo — onpeneneHune bakTopoB pucka CMepTH LeTei B Nepuoae HOBOPOXAEHHOCTM MOC/ie OMepaTMBHbIX BMeLlaTeNbCTs,
npoBeAeHHbIX B PaHHEM HEeOHaTalbHOM Mepuoae.

Marepuanbl u metoabl. [lpoBegeHO peTpoCneKTUBHOE MCC/iefoBaHWe ABYX Fpynn AeTei, NPOXOAMBLUMX nevyeHue B [lepu-
HaTanbHOM UeHTpe [Meanatpuyeckoro yHuBepcuteTa. B ocHOBHYIO rpynny BoOwWO 77 HOBOPOXAEHHbIX, MPOONEePUPOBAHHbIX
B paHHEM HeoHaTa/llbHOM nepuoge M norubwux B nepeble 28 AHeW XU3HW. B KOHTponbHyto rpynny Bowno 287 geten, npo-
OMNepUpOBaHHbIX B NepBble 7 CYT U NepexuBlunx 28 AHEN XU3HU.

Pe3ynbratbl. B OCHOBHOM rpynne CTaTUCTMYECKM 3HAUMMO HUMKe Obl NPOLEHT MOPOKOB, BbISIBJIEHHbIX MPeHATaNbHO; CTATU-
CTUYECKM 3HAYMMO Yalle OblIM AUArHOCTUPOBAHbI MHOXECTBEHHbIE BPOXAEHHbIE MOPOKMU PA3BUTUS U BPOXAEHHbIE MOPOKM
pa3BUTUSI CEPAEYHO-COCYAMUCTON CUCTEMbI. YCTAHOBEHbI PaKTOPbl pUcKa rMbenn HOBOPOXAEHHbIX AETEl Mocae onepauuu,
npoBeAEeHHON B MepuHaTanbHOM nepuope: 0COBEHHOCTM COMATUYEeCKOro CTaTyca MaTepel (XpOHMYeckas HUKOTMHOBAS
MHTOKCMKALMS, rMnepToHnyeckas 6onesHb M aptepuanbHas rMnepTeH3usl, XpOHUYEeCKMe CbiIBOPOTOYHble rematutol B u C,
naToNorMs MOYeBbIAEeNUTENIbHON CUCTEMbBI U LUMTOBUAHONM Kenesbl, IKTOMMUS ek MaTKM), aKyLlepCKO-TMHEKOTOrMYecKoro
aHaMHe3a (XpoHWYecKoe BOCMasieHMe OPraHOB HUXHEro 3Taxa MoJIoBOro TpakTa, ABa 1 6onee abopToB y MOBTOPHOPOASLLMX,
nnaueHTapHas HeJoCTaTOYHOCTb B aHaMHe3e Npwu npeabiayliei 6epeMeHHOCTH, NpefecTByOlUee poAopa3peLleHne nyTem
KecapeBa ceyeHus), TeyeHUs GepeMeHHOCTM (yrpoxaiouiee npepbiBaHWe HGepeMeHHOCTH, OCTpble pecnupaTopHbie BUPYC-
Hble MHPEeKLMU, 06OCTPEHUS XPOHUUYECKUX MH(DEKLMOHHbIX 3a60/1eBaHUiA, paHHUII TOKCMKO3, HocuTenbcTBo Cytomegalovirus
n Herpes simplex 1-ro u 2-ro Tunos, 6eccMMNTOMHas 6akTepuypus, reCTallMOHHas aHeMus, HeJ0CTaTOYHOCTb KpoBOOOpalLe-
HWS, TMNoTpodua Nnoaa, aHOMaNUMKU KOMYeCcTBa OKOMOMNNOLHbIX BOA, AMAarHOCTUPOBAHHbIE NPU YNbTPa3BYKOBOM MCCNea0Ba-
HUM B 3-M TpuMecTpe 6epeMeHHOCTH), poaoB (Ta30BOe NpeasiexxaHne naoaa U MeKOHWaNbHas OKPacka OKOMOMIOAHbIX BOA),
COCTOSIHMA nocniefa (xnamuaniiHoe u Bocxopasuee MHOULMPOBAHME).

3akoueHue. Y 6epeMeHHbIX C NpeHaTaNbHO AMArHOCTUPOBAHHBIMU BPOXAEHHBIMU MOPOKaMKU pasBUTUS NIoAa Heo0bxoaAnMO
NpoBOAUTb HaKkTepUoNornyeckue UcciefoBaHms, SKCTPEHHOE TMCTONTIONMYeCKOe UCCieAoBaHMs Nocneaa AN BbiSBIEHUS BO3-
MOXXHOT0 MUKPOBHOro MopaXKeHus, a TakxKe CBOEBPEMEHHOro 06C/ieloBaHNS U NeYeHUS] HOBOPOXAEHHbIX U NpeacToawmum/
nepeHeCceHHbIM XMPYPruyecknuM BMeLaTeNnbCTBOM.

KnioueBble cnoBa: MnafeHel; HOBOPOXAEHHbIN; (GaKTOpbl PUCKA; CEPAEYHO-COCYAMUCTas cuctema; MeTtabonuueckue
3a60/1eBaHMA; NMPOrHO3; XMPYprus.
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BACKGROUND

Modern surgery in the early neonatal period
has undergone significant changes in recent years.
Thanks to the development of antenatal diagnos-
tics, most congenital malformations (CMs) can
now be detected even before birth. The preferred
technique is currently a radical one-stage correc-
tion of developmental anomalies; however, there
is also no unequivocal rejection of the staged cor-
rection of congenital defects, such as congenital
heart defects [19]. The preferred approach includes
minimally invasive and endosurgical interventions.
Endosurgical interventions allow for the correction
of CMs with minimal risk to the patient’s health.
However, this type of surgery is far from being
possible in any hospital because the surgeon must
know the anatomical and physiological characteris-
tics of newborns, have experience in the treatment
of newborns including premature ones, and master
endosurgical techniques [9, 18].

Congenital heart disease is one of the most sig-
nificant causes of neonatal mortality. This is partly
associated with the need for surgical treatment in
the first days of life, which became possible with
the improvement of cardiac surgery. In recent
years, noteworthy results have been achieved in
the field of surgical technique, perfusion, anesthe-
sia, and nursing of infants, especially due to the
individualization approach in each case. The au-
thors noted that the risk of cardiac surgery in the
neonatal period sharply increased in the presence
of other factors, such as low gestational age and
low body weight [23]; however, other risk factors
are currently under-investigated.

CMs and central nervous system tumors are rea-
sons for surgical interventions in the early neonatal
period. In the case of CMs of the central nervous
system, mortality in the neonatal period is low;
however, it reached 20% after the removal of in-
tracranial tumors, which is most often associated
with severe malignancy [14].

Many studies have focused on the issues of re-
ducing postoperative mortality in the neonatal pe-
riod; however, most of them focused on discuss-
ing the correctness and timeliness of diagnostics
and formulating indications for surgical treatment
[4, 6, 8, 9, 16, 22], surgical treatment methods
[1, 9, 10, 20], surgery timing [19, 24], and post-
operative management methods [17].

Recently, the number of children requiring sur-
gical treatment of necrotizing enterocolitis, the
so-called disease of preterm survivors, has been
increasing [21, 29]. The main risk factor for the
development of this condition is a low birthweight

(up to 1000 g). Since 2012, after the transition to
the new live birth criteria!, along with a gradual
decrease in mortality from respiratory distress syn-
drome, the number of children with necrotizing en-
terocolitis is growing simultaneously [21, 34, 45].
According to some authors, the mortality rate from
this disease ranges from 50% to 100% [2, 18, 32].
Such a high mortality rate is due to the severity
and extent of the pathological process and post-
operative complications [13, 16, 18]. In addition,
complications and causes of postoperative death of
children such as acute renal failure, which is caused
by dehydration, asphyxia, sepsis, and disseminated
intravascular coagulation syndrome, are described
[13, 19, 49].

Thus, the analysis of literature data on postop-
erative neonatal deaths showed that recent research
focuses on the search for modern methods and ap-
proaches to surgical treatment and improvement
of diagnostic methods; however, other prognostic
markers (anamnestic, clinical, and instrumental) are
studied enough.

This study aimed to determine the risk factors
for infant death in the neonatal period after surgi-
cal interventions performed in the early neonatal
period.

MATERIALS AND METHODS

This retrospective study analyzed data from the
medical records of children treated at the Perinatal
Center of the St. Petersburg State Pediatric Medi-
cal University (a third-level obstetric institution)
between 2013 and 2020. The “deceased” group
included 77 newborns that underwent surgery in
the early neonatal period (first 168 h of extrauter-
ine life) and died within the first 28 days of life.
The “survived” group included 287 children who
underwent surgery in the perinatal period and sur-
vived 28 days. The study groups were comparable
in terms of the indications for surgical treatment,
which were conditionally divided into three groups
(Table 1):

CMs: This included disorders occurring during
the neonatal period (hemodynamically significant
persistence of fetal communications, pneumotho-
rax, and need for surgical treatment of necrotizing
enterocolitis) [27].

Congenital and acquired metabolic disorders:
The main indications for surgical treatment in
both groups were CMs (Table 2). The percentage

' Order of the Ministry of Health and Social Development of the
Russian Federation dated December 27, 2011 No. 1687n “On medical
criteria for birth, the form of a birth document and the procedure for
issuing it.”
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Table 1 / Tabnuya 1

The structure of indications for surgical intervention in the study groups
CTpyKTypa NoKasaHui K XMpypruyeckoMy BMeLLaTeNbCTBY B UCCIedyeMblX rpynnax

Indicator / IToka3areinn

Deceased /
IMorudmue (n=77)

Survived /
Boeoxusive (n = 287)

Statistical significance /
Craructiueckast 3Ha9MMOCTh

Congenital malformations /
Bposk/ieHHBIC TIOPOKH Pa3BUTHS

61 (79.2%)

238 (82.9%) x> =0.67, p=0.416

of which were diagnosed prenatally /
U3 HUX AMAarHOCTHPOBAHEI IIPEHATAJIEHO

40 (65.6%)

215 (90.3%) x> =24.75, p=0.000

Conditions arising in the neonatal period /
COCTOﬂHPlﬂ, BO3HHUKIIHE B IEPHUO] HOBOPOKACHHOCTHU

13 (17.1%)

48 (16.7%) % =0.05, p=0.823

Metabolic disorders /
Hapymenus oOMeHa BemecTs

3 (3.7%)

1 (0.4%) ¥ =1.67, p=0.190

Table 2 / Tabauuya 2

The share of congenital malformations of various organs and systems diagnosed in children of the studied groups
YoenbHbli BEC BPOXKAEHHbIX MOPOKOB Pa3BUTUS Pa3/IMUHbIX OPraHOB M CMCTEM, AMArHOCTUMPOBAHHBIX Y AeTel ucciemyeMmbix

rpynn

Indicator / IToxasareinn

Deceased /
Horubmwue (n=77)

Survived /
Beokumme (n = 287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Congenital malformations cardio-vascular system /
ITopoku pa3BUTHSI CEPACUYHO-COCYAUCTON CHCTEMBI

36 (59.0%)

40 (16.8%) x> =46.22, p=0.000

Congenital malformations central nervous system /
[lopoku pa3BUTHS LIEHTPAIbHONW HEPBHOW CUCTEMBbI

57 (24.0%) -

Congenital malformations mastrointestinal tract /

1 (1.6%) 51 (21.4%) ¥’ =22.24, p=0.000
TTopoK¥ pa3sBUTHS KEJIyJOYHO-KUIICYHOTO TPAKTa
Diaphragmatic hernia / 0 o ) _
Jlnaparmanbias rpsixa 2 (3.3%) 25 (10.5%) ¥>=3.03, p=0.08
Neoplasms / 0 o ) _
HoBooGpasosanis 1 (1.64%) 22 (9.2%) x> =5.22,p=0.022
Multiple malformations / 20 (32.8%) 6 (2.5%) 2 =56.53, p=0.000
MHOKeCTBEHHBIE TOPOKU PA3BUTHUS
Number of operations (max—min) / 2.065 = 1.681 1.692 + 1.144 —0.024
KonuuectBo onepainuii (max—min) (1-11) 1-7) p=0

of CMs detected prenatally was statistically signifi-
cantly lower in the main group than in the con-
trol group, which became one of the risk factors
for infant death in the first month of life, despite
surgical interventions. This can be associated with
the transfer of newborns to a specialized hospital,
need for treatment, etc.

Among the CMs of the gastrointestinal tract,
duodenal atresia was registered in the main group,
and atresia of the esophagus, duodenum, large and
small intestines, and anus was diagnosed in the
control group. Cardiovascular defects were repre-
sented by congenital heart defects, coarctation of
the aorta, and aneurysm of the vein of Galen in
both study groups. The neoplasm group included
pathological formations of various localizations (ab-
dominal cavity, chest cavity, small pelvis, cranial ca-

vity, external localization, and including teratoma).
In the main group, surgical treatment of hemangio-
ma was performed, and in the control group, surgical
treatment of sacrococcygeal teratomas, ovary forma-
tions, femoral and parietal regions, face, abdominal
cavity, cranial cavity, and the retroperitoneal space.
No surgical interventions for CMs of the central
nervous system were performed in the main group.
In the control group, hydrocephalus, rachischisis
(myelocele, meningomyelocele, and meningomyelo-
radiculocele), cranioschisis (occipital meningocele,
encephalocele, encephalomeningocele, and cranio-
vertebral meningocele), Arnold—Chiari syndrome,
and subependymal cyst of the cerebral ventricle
were registered. The number of surgeries during the
first 7 days of life was statistically significantly
higher in the main group than in the control group.
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Thus, multiple CMs and CMs of the cardiovas-
cular system were diagnosed statistically signifi-
cantly more often in the main group, while all other
groups of CMs were diagnosed more often in the
control group.

STUDY RESULTS

The sex ratios in the main and control groups
(boys/girls) were 57/43% and 60/40%, respectively,
and the difference was statistically insignificant
(p =0.604). No statistically significant differences
were noted in the age and social status of moth-
ers in the main and control groups, that is, they
were comparable according to these indicators
(Table 3).

The distribution of mothers by blood groups I,
I, III, and IV was not statistically significantly
different, with 34.2%, 39.5%, 18.6%, and 7.6% and
37.5%, 34.4%, 25%, and 3.1%% in the main and
control groups, respectively. The ratio of mothers
with a negative Rh factor in both groups was al-
most equal to 14 (18.2%) and 54 (18.8%), which
was statistically not significant.

Chronic nicotine intoxication, hypertension, ar-
terial hypertension, and chronic serum hepatitis B
and C were noted statistically significantly more
often in mothers of deceased newborns (Table 4).
Urinary system pathologies in the main and control
groups included CMs (polycystic kidney disease
and kidney duplication), urolithiasis and cystitis
and were statistically significantly more often de-
tected in the deceased group, whereas no statis-
tically significant differences were found in the
frequency of chronic pyelonephritis in the study
groups. In both groups, liver and gastrointestinal

Social status of mothers of newborns of the studied groups

tract diseases included liver steatosis, cholelithia-
sis, calculous cholecystitis, chronic gastritis, and
duodenal ulcer, and no statistically significant dif-
ferences were noted. In the study groups, thrombo-
cytopenia and thrombocytopathy, vision pathologies
(mild to severe myopia and retinal angiopathy),
varicose veins, chronic tonsillitis, respiratory sys-
tem pathologies (chronic pharyngitis and bronchitis,
bronchial asthma, and injuries in history), anemia,
grade 1 and 2 obesity, injuries (fractures of the pel-
vis, coccyx, and long tubular bones, knee ligament
rupture, closed craniocerebral injury, and cerebral
concussion), skin diseases (vitiligo, psoriasis, atypi-
cal dermatitis, and neurodermatitis), hypercoagu-
lability, hereditary thrombophilia, antiphospholipid
syndrome, and diabetes mellitus were registered
with equal frequency, and no statistically signifi-
cant differences were noted.

Thus, the mothers of deceased newborns statisti-
cally significantly more often had chronic nicotine
intoxication, urinary system and thyroid gland pa-
thologies, and chronic serum hepatitis B and C.

Uterine fibroids, infertility (primary and se-
condary), congenital malformations of the genitals,
endometriosis, ovarian tumors, chronic inflamma-
tion of pelvic organs (salpingoophoritis and en-
dometritis), chronic urogenital infection (urea-
plasmosis and chlamydia), menstrual disorders,
and surgical treatment of gynecological diseases
were detected in the study groups with equal fre-
quency. Cervical ectropion and chronic inflamma-
tion of lower genital tract organs (vaginitis and
bacterial vaginosis) were statistically significantly
more common in mothers of deceased newborns
(Table 5).

Table 3 / Tabnuua 3

CoumanbHblid CTaTyC MaTepeil HOBOPOXAEHHbIX UCCNeLyeMbIX Tpyrn

Indicator / I[loka3arens

Deceased /
[Moru6mue (n="77)

Survived /
Beokusiiue (7 = 287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Registered marriage /
3aperucTpupoBaHHBINA Opak

62 (80.5%)

247 (86.1%) ¥ =014, p=0.86

Official place of work/
OdunnansHoe MecTo paboTh

51 (66.2%)

179 (62.4%) = 0.54, p=0.46

The level of education / YpoBens obpa3zoBaHus

e initial / HayaipHOE
e average / cpeHee
 high / BeICcIICE

6 (7.8%)
31 (40.3%)
40 (51.9%)

8 (2.8%)
183 (63.8%)
96 (33.4%)

¥ =475, p=0.09

Pregnancy record /
VueT no 6epeMeHHOCTH

76 (98.7%)

283 (98.6%) ¥ =007, p=092

Mother’s age, years (max—min) /
Bospact marepu, et (max—min)

30.76 + 5.866
(17-41)

29.85 £ 5.769

(16-5%) p=0.255
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Table 4 / Tabnuya 4

Somatic morbidity of mothers of newborns of the studied groups
CoMaTuyeckas 3ab60s1eBaEMOCTb MaTepei HOBOPOXKAEHHbIX UCC/IeAyeMbIX Tpymnn

Indicator / IToka3aTenn

Deceased /
[oru6bmwue (n=77)

Survived /
Bepxusmue (n =287)

Statistical significance /
CrarucTiyeckasi 3Ha4MMOCTh

Chronic nicotine intoxication /

[TaTonorus MO‘[GBBIBOZ[?IU.[Cﬁ CUCTEMBI

0, 0, 2 — =
XpoHHUuecKass HUKOTUHOBAss HHTOKCHKAI[US o (11.7%) 724%) x = 6.25. p = 0016
Essential hypertension and arterial hypertension /
I'mnepronmdeckas 60Je3Hs U apTepHAIbHAs THIIEP- 13 (16.9%) 19 (6.6%) x> =4.52, p=0.033
TEH3US
Chronic serum hepatitis B and C / o o ) _
XpoHuyeckue CbIBOpoTOuHbIe renatutsel B u C 7 0.1%) 7(0.7%) x> =7.04, p=10.010
Chronic pyelonephritis/ o o ) _
Xpomuseckuii menonepit 10 (13.0%) 21 (6.5%) > =156, p=0.211
Pathology of the urinary system / 14 (18.2%) 2 (0.7%) 7= 5.85, p=0.016

Pathology of the gastrointestinal tract and liver /
[TaTonorus KEIYJOUHO-KHUIIEYHOr'0 TpaKTa U N€UYCHN

18 (23.4%)

42 (13.0%) =283, p=0.092

Chronic tonsillitis / XpoHu4eckuii TOH3UILINAT 5 (6.5%) 16 (5.6%) > =0.05, p=0.816
Pathology of the resplratf)ry system / 3 (3.9%) 7 (2.4%) 2= 011, p = 0745
ITaTonorus IpIXxaTelbHONH CHCTEMBI
Injuries / IlepenecenHbIe TPaBMBbI 5 (6.5%) 4 (1.4%) x> =291, p=0.088
Varicose disease / BapukosHas 6011e3Hb 5 (6.5%) 33 (11.5%) v =1.08, p=0.284
Vision pathology / [TaTonorus 3penns 14 (18.2%) 33 (11.5%) =148, p=0.223
Anemia / Auemus 1 (1.3%) 2 (0.70%) x> =0.25, p=0.621
Obesity / Oxupenue
* first degree / mepBoii cTeneHn 4 (5.2%) 7 (2.4%)

. ¥’ =0.92, p=0.646
» second degree / BTOpOii cTeneHH 3 (3.9%) 7 (2.4%)
Pathology of the thyr01dvgland / 16 (20.8%) 21 (77%) =759, p = 0.007
ITaTosorus MUTOBUIHOI JKeIe3bl
Diabetes mellitus / CaxapHbIii 1uadeT 1 (0.4%) -
Hypercoagulation, APS, hereditary thrombophilia /
I'unepkoarymnsius, aHTUPOCHOTUIUIHBIA CHHAPOM, 3 (3.9%) 7 (2.4%) ¥>=0.11, p=0.745
HacleICTBEHHAs! TpoMOopuIIns
Thrombocytopenia, thrombocytopenia / 3 (3.9%) 7 (2.4%) =075, p=0.387
TpombonuToneHus, TPOMOOIIUTONATH I
Skin diseases / 3a001eBaHHS KOXKHI 3 (3.9%) 4 (1.4%) x> =0.52, p=0.482

The number of pregnancies and childbirths, his-
tory of miscarriages, missed miscarriages, and ec-
topic pregnancies, abortions in primiparas, preterm
births, and perinatal losses in the study groups were
registered equally frequently. Two or more abor-
tions in multiparous women, history of placental
insufficiency in a previous pregnancy, and previ-
ous delivery by cesarean section were statistically
significantly more common in mothers of deceased
newborns (Table 6).

Pregnancy as a result of assisted reproductive
technologies, namely, in vitro fertilization and in-

tracytoplasmic sperm injection, infectious lesions
of the genital tract caused by Trichomonas vagi-
nalis and Chlamydia trachomatis, mycoplasma and
ureaplasma infections, presence of opportunistic
microflora in the cervical canal, gestational dia-
betes mellitus, moderate and severe preeclampsia,
cholestatic hepatosis, thrombocytopenia, isthmic—
cervical insufficiency (including its correction with
the installation of an obstetric unloading pessary),
placenta previa, premature detachment of a nor-
mally located placenta were noted with an equal
frequency in the study groups. Threatened abortion
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Gynecological morbidity of mothers of newborns of the studied groups

lMHekonormnyeckas 3aboneBaemMocTb MaTepeﬁ HOBOPOXAEHHbIX UCCcnengyembix rpynn

Table 5 / Tabauya 5

Indicator / TlokasaTeis Deceased / Survived / Statistical significance /
[lorubmmue (n="77) | Bepkusmmue (n =287 TAaTUCTUYECKAs 3HAYUMOCTh
§ 287)| C
Uterine fibroids / Muoma MaTku 3 (3.9%) 7 (2.4%) x> =0.09, p=10.771
Primary infertility / becrumogue mepsuanoe 3 (3.9%) 21 (7.7%) ¥ =172, p=0.199
Secondary infertility / Becimogue BropnuHoe 4 (5.2%) 13 (4.5%) x> =0.01,p=0.973
Congenital malformations of the genitals / 1 (1.3%) B B
BposKIeHHBIC TIOPOKH Pa3BUTHUsI HOJOBOrO alapara =70
Menstrual irregularities / 3 (3.9%) 3 3
HapyieHust MEHCTPYaIbHOI'O LIUKJIA
Endometriosis / DHIOMETpHO3 1 (1.3%) - -
Ovaran tumors / Omyxonu ssm9HAKa 1 (1.3%) - -
Chronic inflammatory of the pelvic organs /
XpOHHYECKUH BOCHAIUTENBHBIN MPOLECC OPraHOB 5 (6.5%) 4 (1.4%) ¥ =2.81, p=0.094
MaJIOTO Tas3a
Chronic inflammation of the organs of the lower
floor of the genital tract / 8 (10.4%) 4 (1.4%) =822, p=0.005
XpOHHYECKOE BOCHAJICHHE OPTaHOB HIKHETO JTaxa
I0JIOBOTO TPaKTa
Ectopia of the cervix / DxTonus meiku MaTKu 8 (10.4%) 2 (0.7%) x> =10.48, p=0.001
Ureaplasmosis / Ypeamnna3mo3 5 (6.5%) - -
Chlamydial infection / Xnamuano3 3 (3.9%) - -
Transferred operations / Onepaunu B aHaMHe3€ 3 (3.9%) - -

Features of the obstetric anamnesis of mothers of newborns of the studied groups
Oco6eHHOCTHM aKyLLepCKOro aHaMHe3a MaTepeit HOBOPOXXAEHHbIX UCCIEAYEMbIX Fpynn

Table 6 / Tabauya 6

Indicator / IToxa3aTrens

Deceased /
Tlorunbmmue
n="177)

Survived /
Booxusmime
(n=287)

Statistical significance /
CraTucTHYecKasi 3HAUUMOCTh

Pregnancy by account (max—min) /
bepeMeHHOCTB 110 cueTy

2747 +2.075 (1-11)

2.389 £ 1.56 (1-9)

p=0.109

Childbirth by account (max—min) /
Pons! o cuery

1.845 + 1.023 (1-6)

1.789 + 0.946 (1-5)

p=0.662

Miscarriagess /

HepI/IHaTaHLHbIC NOTCPpU

0 0 2 — =
BHIKHIBIIH, 3aMepIIe OepeMeHHOCTH 7O1%) 30 (105%) X =967, p= 0085
Miscarriages (number) / 0239 +0.917 0122+ 0.388 p=0.101
Boikuapimu, 3aMepuine 6epeMeHHOCTH (KOJTHYECTBO)
A history of abortion in a nulhparmvls / 3 (3.9%) 12 4.2%) 2 =000, p=0978
AGopT B aHaMHe3¢e y IepBOPOIsIIeiH
Two or more abortions in a multiparous / § 14 (18.2%) 18 (6.3%) 2 =837, p=0.004
JIBa u 6omee aOOpTOB y MOBTOPHOPOISAIICH
Placental insufficiency / 2 (2.6%) _ _
IlnaneHTapHas HEAOCTATOYHOCTD
Ectopic pregnancy / o 0 ) _
Dkronuyeckas 6EpeMCHHOCTb 1d3%) 8 (2.5%) x =034, p= 0558
EZSZ;Z?:::;";/ 6 (7.8%) 5 (1.7%) ¥=5.62, p=0017
Preterm birth / o o ) _
TIpes teBpeeHHEe PO 2 (2.6%) 9 (3.1%) x> =10.03, p=0.860
Perinatal losses / 1(1.3%) B _
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(both single, double, and multiple), acute respira-
tory viral infections during pregnancy, exacerba-
tions of chronic infectious diseases, inflammatory
diseases of the lower genital tract, early toxico-
sis, carriage of Cytomegalovirus and Herpes sim-
plex types 1 and 2, asymptomatic bacteriuria, and
anemia of pregnancy were registered statistically
significantly more often in mothers of deceased
newborns (Table 7).

Ultrasound data during pregnancy were analyzed.
Diagnosed pathological conditions and structural
aspects of the placenta are presented in Table 8.

The rates of increased thickness of the collar
space, a single umbilical artery, and prenatally di-
agnosed fetal edema were not statistically signifi-
cantly different. In the deceased group, the patho-
logical conditions of the placental complex, namely,
chronic placental insufficiency, circulatory failure
(stages TA and B, II, and III), fetal hypotrophy,
oligohydramnios, and polyhydramnios, were diag-
nosed statistically significantly more often.

As regards the characteristics of delivery (Table 9),
the duration of stages 1, 2, and 3 of labor, fre-
quency of amniotomy, and perineotomy were not
statistically significant different in the groups. In
the group of deceased newborns, vaginal delivery
was statistically significantly more common. Op-
erative vaginal delivery was not used in the study
groups.

Amniotic fluid discharges were analyzed. The
duration from rupture to delivery and childbirth
with a whole fetal bladder was not statistically
significantly different. In the survived group, the
normal color of the amniotic fluid was statistically
significantly more common, whereas meconium-
stained and blood-tinged amniotic fluid were sta-
tistically significantly more common in the main
group. Moreover, the diagnosis of intrauterine fetal
hypoxia during childbirth was established in the
study groups with approximately equal frequency,
and no statistically significant differences were
detected. In the deceased group, deliveries were
statistically significantly more frequent with breech
presentation.

No statistically significant differences in the
gestational age, weight and height of newborns,
and weight and height of full-term newborns were
noted. The 1-min and 5-min Apgar scores were sta-
tistically significantly lower in the deceased group
(Table 10).

In the analysis of the histological structure of the
placenta, stage 3 ascending infection and chlamyd-
ial choriodeciduitis were statistically significantly
more common in the deceased group. Meanwhile,

hematogenous infection (mycoplasma, herpetic,
and RNA-viral) and placental insufficiency, both
chronic and acute, were not statistically significant
different between the groups (Table 11).

Thus, the unfavorable prognostic risk factors for
neonatal death after surgery performed in the early
neonatal period are as follows:

* Multiple CMs and congenital heart diseases in the
child

* Lack of prenatal diagnosis of the malformation

* Chronic nicotine intoxication, hypertension and ar-
terial hypertension, chronic serum hepatitis B and

C, urinary system and thyroid gland pathologies,

cervical ectropion, chronic inflammation of the

lower genital tract organs (vaginitis and bacterial
vaginosis), two or more abortions in multiparous

women, history of placental insufficiency in a

previous pregnancy, previous delivery by cesarean

section

* Threatened abortion (both single, double, and
multiple), acute respiratory viral infections during
pregnancy, exacerbations of chronic infectious dis-
eases, inflammatory diseases of the lower genital
tract, early toxicosis, carriage of Cytomegalovirus
and Herpes simplex types 1 and 2, asymptomatic
bacteriuria, and anemia in the current pregnancy

* Circulatory inefficiency, small-for-gestational-age
fetus, abnormal amniotic fluid volume diagnosed
by ultrasound in the third trimester of pregnancy

* Breech presentation of the fetus and meconium
staining of amniotic fluid

» Stage 3 ascending infection of the placenta and
chlamydial choriodeciduitis

DISCUSSION OF RESULTS

Modern surgery in the early neonatal period
has undergone significant changes in recent years.
Thanks to the development of prenatal diagnos-
tics, most CMs can now be detected even before
birth. According to Appendix No. 1 of the Order
of the Ministry of Health of the Russian Federation
No. 1130n2, “If, according to the conclusion of a
case conference, surgical correction of fetal malfor-
mations in the neonatal period is possible, pregnant
women are referred for delivery to obstetric hospitals
that have departments (wards) of resuscitation and
intensive care for newborns and the possibility of
providing medical care in Pediatric Surgery.” A simi-
lar procedure for providing medical care in prenatal
diagnostics of CMs allows for performing timely
surgical treatment to reduce postoperative losses.

2 Order of the Ministry of Health of Russia dated October 20, 2020
No. 1130n “On approval of the procedure for providing medical care
in the field of obstetrics and gynecology.”
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Features of the course of pregnancy in the study groups

OcobeHHOCTH TeUyeHUs 6ep(:‘MeHHOCTVI B uccnegyembix rpynnax

Table 7 / Tabnuya 7

Indicator / IToka3arens

Deceased /
Tlorubmue
n="177)

Survived /
Brokusnine
(n=287)

Statistical significance /

CraTtucTHyecKasi 3HaYNMOCTh

Pregnancy as a result of ART / bepeMeHHOCTb B pe3yiib-
TaT€ BCIIOMOIr'aTCJIbHBIX PEIIPOAYKTHBHBIX TEXHOJIOTHH

* IVF / skcTpakoprnopalibHOE OTLIONOTBOPEHHE

10 (13.0%)

38 (13.2%)

¥ =0.01, p=0914

* medium degree / cpenHeil cTeneHu

1 (1.3%)

o ICSI/ uHTpanuTonIa3MaTiyecKas HHbEKIIUs CIIePMaTO30H/1a - 4 (1.4 %) -
Early toxicosis / Panuuit Tokcuko3 4 (5.2%) - -
Inflammatory diseases of the lower genital tract / Bocrianu- 16 (20.8%) 5 (1.8%) = 18.51, p = 0.000
TeJIbHbIC 3a00JI€BaHNs HIDKHEr0 OT/Iesa [OJIOBOrO TPAaKTa
Trichomoniasis / Tpuxomonuas 1 (1.3%) - -
Chlamydia trachomatis 1 (1.3%) - -
Cytomegalovirus 7 (9.1%) - -
Herpes simplex 1, 2 3 (3.9%) - -
Mycoplasma | Ureaplasma 3 (3.9%) - -
Genital opportunistic microflora / 3 (3.9%) _ _
VYcnoBHO-IaToreHHast MUKpodIopa

Threat of abortion / Yrpo3sa npepsiBaHus 0epeMEHHOCTH
* single / omHOKpaTHas 12 (15.6%) 4 (1.4%) y>=45.87, p=10.000
e double / nBykpaTHas 6 (7.8%) 2 (0.7%) x> =20.50, p =0.000
» multiple / MHOTOKpaTHas 8 (10.4%) - -
Gestational dlzzbetes mellultus / 10 (13.0%) 15 (5.2%) = 3.46, p = 0.068
TecTallMOHHBIH caXxapHBIi qHaber
VlcTMuKko-1iepBHKaIbHas HEAOCTATOYHOCTS / o o ) _
Isthmic-cervical insufficiency 2 (2.6%) 12 @.2%) =026, p=0.611
Obstetric unloadlng pessary /u } 1 (1.3%) 2 (0.7%) 2 =013, p=072
AKYIICPCKUN pa3rpyKaloliuii neccapui
Moderate preeclampsia / YMepeHHast IpedKJIaMIICHs 3 (3.9%) 28 (9.8%) ¥=271,p=0.174
Severe preeclampsia / Tskenas mpesKIaMICHs 7 (9.1%) 10 (3.5%) ¥ =2.23,p=0.142
Cholestatic hepatosis / XonecTaTudeckuii remaTos 4 (5.2%) 2 (0.7%) x> =395 p=0.05
Thrombocytopenia / TpomOouuToneHus 1 (1.3%) - -
SARS during pregnancy / OcTpas pecnupaTopHas 16 (20.8%) 3 (1.1%) £ =25.39, p = 0.000
BUpYCHast HHPEKIINS BO BpeMsi OEpEeMEHHOCTH
Exacerbations of chronic infections / o N 2 _
O6ocTpeHnst XpOHMIECKUX HHPEKIUit 701%) 2 (0.7%) =719, p = 0.007
Asymptomatic bacteriuria / beccuMnToMHast 0akTepuypust 4 (5.2%) - —
Placenta previa / [Ipeanexanue mianeHTh 7 (9.1%) 15 (5.2%) x> =0.83, p=0.370
Premature detacliment of a normally located placuenta /Tpexxnes- 9 (11.7%) 24 (8.4%) =042, p=0522
peMeHHast OTCIIONKA HOPMaJIbHO PAacTIONIOKEHHON TUIAICHTHI
Anemia in pregnancy / AHeMus OepeMEHHbBIX
» mild degree / nerkoit crenenu 17 (22.1%) 11 (3.8%) x> =28.42, p=0.000

@ Mlegpnatp. 2022.T. 13. Boin. 5 / Pediatrician (St. Petersburg). 2022;13(5)

elSSN 2587-6252




14

EDITORIAL/NMEPEAOBAA CTATbHS

Ultrasound data in the study groups

[laHHble ybTPa3BYKOBOrO UCCIEN0BAHUS B Fpynnax

Table 8 / Tabnuuya 8

Indicator / ITokasaTenn

Deceased /
[orubmwue (n=77)

Survived /
Beoxusmme (n =287)

Statistical significance /
CrarucTuyeckasi 3Ha4MMOCTh

Increased NT / VBenuueHue TOMIMHBI BOPOTHUKOBOIO
MPOCTPAHCTBA

1 (1.3%)

Chronic placental insufficiency /
XpoHuYecKkas IIalleHTapHas HEA0CTaTOYHOCTh

11 (14.3%)

Circulatory failure /

V) 0, 2 — =
HenocraTogHOCTH KpOBOOOpAIIECHHS 701%) 2 0.7%) x = 18.06, p = 0.002
Fetal hypotrophy / T'unotpodust mioxa 9 (11.7%) 2 (0.7%) x> =20.86, p=0.000
Polyhydramnios / Muorosoaue 11 (14.3%) 17 (5.9%) x> =4.55,p=0.033
Oligohydramnios / MaoBoaue 5 (6.5%) 4 (1.4%) =429, p=0.038
The only artery of the umbilical cord / 1 (1.3%) 2 (0.7%) =025, p=0.628
EHMHCTBCHH&S{ apTepus l'lyl'lOBHHbl
Immune and non-immune fetal edema /
. N - 2 (0.7%) -
VNMMyHHBII 1 HSUMMYHHBIIT OTEK II0AA
Table 9 / Tabnuuya 9
Features of delivery in the studied groups
OcobeHHOCTH poLopaspeLleHUs B UCCeAyeMbIX Tpynnax
Deceased / Survived / Statistical significance /

Indicator / IToxasarein

Horubmwue (n=77)

Beokumme (n = 287)

CraTucTuyecKasi 3Ha4uMOCTh

Duration of the first stage of labor, minutes /

I[J'II/ITCJ'II:HOCTL TpETHETO N€pruoaa poaoB, MUH

295.250 + 178.103 333.000 + 137.264 p=0.308
JUTUTENBHOCTD EPBOro MEPHOAA POAOB, MUH
Duration of the second stage of labor, minutes / 14.611 + 13.342 12.986 + 8.227 p=0.514
JITMTENbHOCTH BTOPOTO MEPHO/IA POJOB, MUH
Duration of the third stage of labor, minutes / 9,375 + 3.096 10274 + 3.216 p=0311

Caesarean section, including /
KecapeBo ceuenue, B TOM 4ucie

* emergency / SKCTPEHHOE

* planned / mnanoBoe

39 (50.7%)

211 (73.5%)

= 14.76, p = 0.000

29 (74.4%)

140 (66.4%)

¥ =2.03, p=0.152

10 (25.6%)

71 (33.6%)

¥ =426, p=0.119

Pyunoe oOcieioBaHue 1MOJIOCTH MAaTKH

Perineotomy / IlepuneoTomust 4 (5.2%) 14 (4.9%) x> =0.01, p=0.909
Amniotomy / AMHHOTOMHS 2 (2.6%) 2 (0.7%) w2 =164, p=0.200
Manual examination of the uterine cavity / B 9 (3.1%) B

The duration of the waterless period /
JUTHTEeNBHOCTh G€3BOHOTO MPOMEKYTKA

292.650 = 277.343

1409.638 + 5616950

p=0.377

Delivery with whole amniotic sac /
PopopaspelieHue ¢ HeabIM IUNIOAHBIM My3bIpeM

30 (39.0%)

127 (44.3%)

¥ =0.84, p=0.658

Amniotic fluid is light / OxonornioaHbIe BOIBI CBETIbIE

56 (72.7%)

272 (94.8%)

¥ =23.57, p=0.000

Meconium staining of amniotic fluid /

[Tonepeunoe nojoxxeHue niaoaa

0, 0, 2 — =
MekoHHMaNbHas OKPacKa OKOJIOTUIOAHBIX BOJ 6 (7.:8%) 113.8%) X =6.19,p=0013
Intrauterine fetal hypoxia / 6 (7.8%) 30 (10.5%) =049, p=0.487
BHyTpryTpoOHas THIIOKCHS T1JI0/1a
Breech presentation / TazoBoe mpemiexanue 5 (6.5%) 3 (1.1%) ¥ =6.56, p=0.010
Transverse position of the fetus / 1 (1.3%) B £ =312, p=0078
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Table 10 / Tabnuua 10
Massometric indicators and Apgar score in children of the studied groups at birth
MaccomeTpuyeckue nokasaTeny 1 oLeHKa no wkane Anrap y AeTei uccieayembix rpynmn npy poxaeHnn

Indicator / Tlokasaress Deceased / Survived / Statistical significance /
Iorubmme (n = 77)|Bepkusmue (n =287)| CratucTudeckast 3HAUUMOCTh
Pregnancy duration, weeks (max—min) / 35.442 + 5.310 36.582 £5.194 — 0436
Cpok GepeMeHHOCTH, Helenb (max—min) (23-40) (22-40) p=7
Weight of newborns, g (max—min) / 2516.04 £ 1019.99 | 2684.82 + 1015.99 ~0.200
Macca HOBOPOKJICHHBIX, T (max—min) (400—-4460) (400-5740) p=0
Weight of full-term newborns, g (max—min)/ 3085.57 £ 599.20 3221.36 + 548.62 —0.147
Macca TOHOIIEHHBIX HOBOPOXKICHHBIX, T (max—min) (1870-4460) (1880-5740) p=
Height of newborns, cm (max—min) / 45.686 + 7.482 46.739 + 7.267 ~0.200
PocT HOBOPOXICHHBIX, CM (Max—min) (23-56) (24-57) p=0
Growth of full-term newborns, cm (max—min) / 49.897 +3.235 50.616 + 2.575 ~ 0132
PocT noHOmEHHBIX HOBOPOKIEHHBIX, CM (Max—min) (43-56) (42-57) p=0
Apgar score at 1* minute (max—min) / 5.471 +2.452 6.515 +2.092 - 0.000
Ornenka no mxaie Anrap Ha 1-if MuHyTe (max—min) (1-8) 2-9) p=5
Apgar score at 5" minutes (max—min) / 6.618 £2.130 7.695 + 1.848 = 0.000
Orerka 1o mkane Anrap Ha 5-i MUHyTe (max—min) (1-8) 2-9) p=0

Table 11 / Tabnuya 11
Features of the structure of the placenta of newborns of the studied groups
OcobeHHOCTHU CTpOEHUS NOCefa HOBOPOXAEHHbIX UCCefyeMbIX Fpynn

Indicator / Tloxkasatess Deceased / Survived / Statistical significance /
[Morubmue (n=77) | Beokusme (n =287) | CtaTucTHUECKasi 3HAYUMOCTH

Ascending infection / Bocxoasimee nHpumpoBanme
« the first stage / mepBoii craagun 11 (14.3%) 82 (28.6%) ¥> =551, p=0.018
* the second stage / BTOpo#i cTagnu 11 (14.3%) 21 (7.3%) x> =2.85 p=0.267
« the third stage / TpeTbeli cTaguu 12 (15.6%) 16 (5.7%) ¥ =6.71, p=0.010
Chlamydlczl chf)r1odemdu1t1s/ 12 (15.6%) 11 (3.8%) = 11.47, p=0.001
XTaMUAUWHBIA XOPHOJCLUYHUT
Mycoplasma chor1vode01du1t1s / 21 (27.3%) 108 (37.6%) =201, p=0.156
MHUKOIIA3MEHHBIH XOPHOICIIHYHT
RNA viral choriodeciditis / o o ) _
PHK-BHpYCHBIi XOpHOTCIHYHT 17 (22.1%) 90 (31.4%) x> =2.09, p=0.149
Herpetic choriodeciditis / 42 (54.5%) 165 (57.5%) =0.12, p=0723
TeprieTnyeckuii XOpHOACLUAYUT
Hematogenous infection, unspecified / 1 (1.3%) 5 (1.7%) =001, p=0914
T'emaToreHHOe HH(GHIMPOBAHKE
TORCH infection / TORCH-uH}pekuus 1 (1.3%) 2 (0.7%) x> =0.62, p=0.429
Total hematogenous infection / 52 (67.5%) 216 (75.3%) =191, p=0.591
Bcero remarorenHoe HHOUIPOBAHHE
Chronic placental insufficiency /
XpoHuYeckas MIaleHTapHasi HeA0CTATOYHOCTh
» compensated / KOMIIEHCHPOBaHHAs 25 (32.5%) 161 (56.1%) x> =4.15, p=0.041
* subcompensated / cyOkOMIIeHCHPOBaHHAS 32 (41.6%) 75 (26.1%) ¥ =4.54, p=0.033
* decompensated / 1eKOMITIEHCHPOBaHHAS 1 (1.3%) 1 (0.4%) 2=1.35, p=0.246
Acute placental insufficiency / 2 (2.6%) 12 (4.3%) = 0.68, p=0.410
Ocrpast maleHTapHas HeJOCTATOYHOCTb
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A few studies are investigating risk factors for
neonatal death after surgeries performed in the first
days after birth. In the literature, congenital heart
defects are one of the main causes of death of chil-
dren after surgeries performed in the early neonatal
period [2, 3, 5, 39, 40], which is consistent with
the data obtained in this study. According to the
literature, the main fields of the search for measures
to reduce postoperative mortality can be the deve-
lopment of methods of surgical interventions [2, 3,
35, 39, 42, 44], improvement of anesthesia [12],
clarification of indications, contraindications, and
schemes for the use of pharmacological drugs
[33, 43], and development of care methods for
newborns [25, 26, 31, 37, 47] in the postopera-
tive period [17].

It was not possible to find studies investigat-
ing studying microbial damage to the organs and
systems of the newborn, condition of the placenta,
and postoperative outcomes; however, an associa-
tion between postoperative complications and levels
of markers of the systemic inflammatory response
(thrombocytopenia, C-reactive protein, and pro-
calcitonin) was reported [23, 28, 30]. The factors
that increase the risk of postoperative complications
in the neonatal period include gestational anemia
[26, 33], arterial hypertension [46], chronic pla-
cental insufficiency, circulatory failure according
to dopplerometry [28], and low Apgar scores at
birth [25], which is consistent with the data ob-
tained in the study.

Many authors have indicated factors in increas-
ing postoperative mortality such as low gestational
age and low birthweight [23, 30, 36, 41, 48]; how-
ever, the data obtained in our work are consistent
with the opposite opinion, where no statistically
significant differences in gestational age and birth-
weight were registered [7].

Studies have noted the need for improving the
complicated course of the neonatal period, which
may require surgical interventions (necrotizing ul-
cerative colitis and spontaneous intestinal perfora-
tion) [11, 38, 41, 48]. Moreover, one of the risk
factors is chorioamnionitis during childbirth [36].
Some authors have indicated the presence of cer-
tain pathogenic microflora in children who under-
went surgical interventions in the neonatal period,
without specifying their role in the development of
complications or lethal outcomes [15].

CONCLUSIONS AND PRACTICAL
RECOMMENDATIONS

The results of this study on risk factors for post-
operative mortality of newborns, who underwent

surgical treatment within the first 7 days of extra-
uterine life, such as chronic inflammation of lower
genital tract organs (vaginitis and bacterial vagino-
sis), exacerbations of chronic infectious diseases,
asymptomatic bacteriuria, and stage 3 ascending
infection of the placenta, indicate a significant role
of bacterial infection. In pregnant women with pre-
natally diagnosed fetal CMs, bacteriological studies
and an emergency histological examination of the
placenta must be performed to identify possible mi-
crobial lesions, as well as timely examination and
treatment of newborns with an upcoming surgery
or after it.
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