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Absrtact. Comparative evaluation of different types of anesthesia in surgical treatment of children with
congenital defects. Vlasov O.0. In pediatric anesthesiology in surgical interventions various methods of combined
anesthesia with a combination of inhalation, regional, and intravenous anesthesia are used. The provision of high-
quality anesthetic support in newborns and infants during surgical treatment of congenital defects is complicated by risk
factors, concomitant diseases and different pathology conditions. The study of risk factors and their influence on the
functional indices of the child's vital activity in prescribing anesthesia at all stages of the surgical intervention will help
prevent complications and deaths in children. Aim — to conduct a comparative assessment of various types of anesthesia
for surgical correction of congenital defects in children and create a predictive model of the association of risk factors
and deaths in the selected methods of anesthetic support. The retrospective study included 150 newborns and infants
with congenital defects of the surgical profile depending on anesthesia (inhalation + regional anesthesia, inhalation +
intravenous anesthesia and total intravenous). After identifying and evaluating prognostic variables by simple logistic
regression with calculating the odds ratio, stepwise multiple logistic regression analysis was performed and a predictive
model of the association of risk factors and deaths with various types of anesthetic management was created. In thoracic
operations a combined anesthesia with sevoran and fentanyl was most often used — 20.4%. In abdominal operations, in
total anesthetic support with sevoran and regional anesthesia was used— 69.4%, while in urological operations
combined total intravenous anesthesia with 2 drugs — 18.4% ranked first. No significant differences were found between
the types of anesthesia in various surgical interventions for congenital pathologies, between the types of surgery and
deaths (p=0.863). To prevent fatalities in various types of surgical intervention and options for anesthetic support of
newborns and infants with congenital defects, it is advisable to more closely monitor the cerebral and peripheral
oximetry indicators at all stages of treatment and timely correct the impaired condition of the child.

Pedepar. CpaBHHTeIbHAsi OLEHKA PAa3JUYHBIX BHAOB aHECTe3WH NPH XHPYPru4YecKOM JiedeHHH jAeTeil ¢
BPOXKIeHHBIMH NOpokaMu. BiiacoB A.A. B demckoil anecme3uono2uu npu Xupypeuieckux eMeuamenbcmeax ucnoo-
3YIOMCS pasiuiHble Memoobl KOMOUHUPOBAHHOU aHeCme3uu C COYemaHuem UHRATAYUOHHO20, PeSUOHANbHO20, 6H)-
mpugennozo obesbonusanus. Ilpedocmasnenue KauecmeenHo20 aAHECMe3UON02ULeCKO20 CONPOBOANCOCHUS NPU XUpyp-
2UUECKOU KOPPEKYUU BPOICOEHHLIX NOPOKOS GHYMPEHHUX OP2AHO8 V HOBOPOICOCHHLIX U MAAOEHYEE OCIONCHACMCS
gaxmopamu pucka, conymcmeyrouwumu 3a001e8aHUAMY U POHOBbIMU cocmOoaHuaMU. M3yuenue ¢pakmopos pucka u ux
GAUAHUE HA DYHKYUOHANbHBIE NOKA3AMENU JCUZHEOeAMeNbHOCIU pebeHKa Npu HA3HAYeHUU aHeCme3uu Ha 8cex JManax
ONEpayuoOHHO20 BMEUAMENbCMEA NOMOSYN NPeoOMEpaAmums peanu3ayuio OCIONCHEHUU U Ciyiaes cmepmu Oemell.
Llenv pabomubl — nposecmu CpaGHUMENbHYIO OYEHKY DA3IUYHBIX BUO08 AHECMe3UU Npu XUpPypeuueckou Koppexyuu
BPOJICOCHHBIX NOPOKO8 pazeumus y oemeu u co30amv NPOSHOCHMUYECKYIO MOOelb accoyuayuu @akmopos pucka u
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CMEPMENbHBIX CAYYaAe8 NpU GbIOPAHHBIX MEMOOAX aHeCMme3UON02UHEeCKO20 CONPOo8odcOeHus. B pempocnexmugnoe
uccreooganue oviau exuouenvl 150 HOBOPOIHCOEHHBIX U MIAOEHYE8 C BPONHCOCHHBIMU NOPOKAMU DPA3GUMUS XUDYD-
2UYECK020 NPOPUIISL 8 3ABUCUMOCIU OM AHeCme3Uul (UH2ATAYUOHHOEe + pecuonaibHoe 00e300ausanue; uHeaIAyuoHHoe +
6HympuseHHoe o0be3bonuganue u momanvioe eHympusennoe). Ilocie uoenmugpuxayuu u OyeHKu NPOSHOCMUYECKUX
NEPEMEHHBIX MeMOOOM NPOCMOU JOSUCUYECKOL PecPecCuu ¢ pacyemom OMHOUEHUs. WAHCO8 NPO8edeH NOuLa206blll
MHOMCECMBEHHBLIL IO2UCMUYECKULL Pe2PeCCUOHHBLIL AHAU3 U CO30AHA NPOCHOCTNUYECKAs MOOeTb ACCOyuayul (hakmopog
PUCKA U CMEPMENbHLIX CYHAes Npu PA3IUdHbIX 6U0AX AHECE3UONI0ZUYECK020 COnposodcoenus. [Ipu mopaxanvhbix
onepayusax udauje 8cez0 UCNONb308AIU KOMOUHUPOBAHHYIO aHnecme3uto cegopanom u eumanuiom — 20,4%. Ilpu
AOO0OMUHANBHBIX — ONepayusx Hawe 6ce20 NPUMEHSIU — AHECMEe3UONOSUYECKOe CONPOBOJICOEHUE CeBOPAHOM U
pecuoHanvhuviM obesbonusanuem — 69,4%, moeoa Kak npu YponocuuecKux onepayusx Ha nepeom mecme Oblla
KOMOUHUPOBAHHASL MOMANbHAA 8HYmMpueeHHaa anecme3us 2 npenapamamu — 18,4%. [locmosepHuix paznuyuti mexicoy
BUOAMU AHeCme3Uuu Npu PA3IUdHbLIX ONePAMUGHbIX BMEUAMENbCMEAX N0 N0BO0Y BPONCOCHHBIX NAMOIOSULL, MeNCOY
8uUOaAMU onepayuu U cMepmenbHoiMu caydasmu He obnapyxcunu (p=0,863). [dna npeoomepawjenus cmepmenbHbix
CyHaes npu paziudhblx GUOAX ONEPAUBHO20 6MEWAMETbCMEA U GAPUAHMAX AHECME3UOTOUYECKO20 CONPOBONCOCHUS.
HOBOPONCOEHHBIX U MAAOCHYEE C BPONCOEHHBIMU NOPOKAMU Yenecoobpazno bojee MuyamenbHO KOHMPOIUPOSAb
nokazamenu yepeopanbHoll, nepuhepuyeckoli OKCUMEmpUU Ha 6CeX SMANax ledeHus U C60e8PEMEHHO KOPPEKMUposam

HapyuieHHoe cocmosnue pebeHKa.

Given the unfavorable demographic situation in
Ukraine, congenital defects (CD) and hereditary
diseases in newborns deserve special attention, the
level of which in the country remains high with a
negative trend — 23.05-25.99 3 [3, 4]. This problem
is not excluded in the Dnipropetrovsk region. Thus,
in 2019, 812 children with congenital anomalies
(36.71) were born in the Dnipropetrovsk region, of
which 11.2% were children with defects of the
intestines, digestive organs, and urogenital system.
Given this, neonatal surgery is considered a priority
in the field of pediatric surgery [2].

No surgery is possible without modern
methods of anesthesia, which are effective and
safe for the patient. The main task of anesthesia is
the maximum control of the body's stress response
to surgical aggression to improve treatment
outcomes in the future.

Providing high-quality anesthesia support for
surgical correction of congenital malformations of
the internal organs and the postoperative period in
newborns and infants is complicated by certain
risk factors (perinatal period, childbirth, early
neonatal period, etc.), comorbidities and back-
ground conditions.

Among the diseases that complicate anesthesia
and are characteristic of newborns with CD in the
early neonatal period, signs of intrauterine infection,
perinatal lesions of the central nervous system of
posthypoxic origin, cardiovascular and respiratory
failure are the most common [10]. All these con-
ditions significantly affect the processes of
metabolism, gas exchange, homeostasis, cerebral,
peripheral hemodynamics and others in the child
before, during and after surgery.

Stressful effect on the body of a child with CD in
severe concomitant and background pathology,
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which is surgical trauma and anesthesia, causes
activation of the neuroendocrine system, which
seeks to match metabolism, homeostasis with altered
living conditions. Hormonal and metabolic changes
can cause changes in systemic hemodynamics,
cerebral circulation, cerebral oxygenation, and so on.
The complex neurohumoral response of the body to
stress is not always absolute and optimal, so it
requires direct control and timely correction at all
stages of anesthesia. Therefore, the study of risk
factors and their impact on the functional parameters
of the body when prescribing anesthesia at all stages
of surgery will help prevent complications and lethal
outcomes in children.

Congenital anomalies make a significant
contribution to neonatal mortality. A number of
studies have been devoted to identifying risk factors
for death in children with CD [5, 6]. Meanwhile,
there are practically no data on risk factors for death
in various types of anesthesia for surgical correction
of CD in newborns and infants.

The aim is to make a comparative assessment of
different types of anesthesia in the surgical
correction of congenital malformations in children
and to create a prognostic model of the association
of risk factors for death in selected methods of
anesthesia.

MATERIALS AND METHODS OF RESEARCH

The retrospective study included newborns and
infants under 6 months of age with CD, who
received phased surgical treatment in ME
"Dnepropetrovsk Specialized Clinical Center for
Mother and Child named after prof. M.F. Rudnev
"DRC" during 2015-2019. Exclusion criteria: child-
ren with urgent surgical pathology (bleeding, rupture
of parenchymal organs, etc.), limited duration of
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preoperative preparation according to the patient's
condition which did not allow to conduct the
examination in full. According to the nature of CD,
the study involved 150 children with the following
pathology: esophageal defects — 14 (9.3%), intestinal
obstruction — 36 (24%), embryonic hernia — 7
(21.3%), gastroschisis — 9 (6%), tumors of different
localization — 32 (21.3%), intestinal defects —
14 (9.3%), anorectal defects — 17 (11.3%), lung
defects — 21 (14%) .

The distribution of patients by groups was carried
out depending on the type of combined anesthesia:
Group [ (50 children) — inhalation (sevoran) +
regional anesthesia; Group II (50 children) — inha-
lation (sevoran) + intravenous anesthesia (fentanyl);
Group III (50 children) — total intravenous
anesthesia with 2 drugs: analgesic (fentanyl) and
medical sleep on the background of intravenous
injection of hypnotics (20% sodium oxybutyrate). In
addition, the analysis was performed depending on
the type of surgery: thoracic — 27 (18%), urological
—23 (15%), abdominal — 100 (67%).

The study consisted of five stages: Stagel —
before surgery and anesthesia, Stage II — general
anesthesia, Stage Il — the most painful stage of
surgery, Stage [V — postoperative period (within 1
hour after transporting the child in the intensive care
unit), Stage V — 24 hours after surgery.

Clinical and laboratory examination, using
standard clinical methods, included gestational age,
physical examination, monitoring of heart rate,
respiratory rate, blood pressure, hourly diuresis,
clinical blood test, biochemical methods: blood
glucose, blood lactate, acid-base state, blood
electrolytes. Instrumental methods of examination —
BIS-monitoring, echocardiography with Doppler,
neurosonography with Doppler (except for the II and
IIT stage of the examination), spectroscopy of the
brain in the near infrared region — NIRS).
Echocardiography with Doppler allowed to deter-
mine the indicators of central hemodynamics,
neurosonography with Doppler — to assess cerebral
arterial blood flow, spectroscopy in the near infrared
region (NIRS) — cerebral oxygenation (rSO;).

Normal ranges of selected indicators were taken
into account in the range: NIRS - rSO, - for
newborns and infants — from 75 to 95% [7]; for
SpO, — 95-100%; blood pressure — for newborns:
systolic — 60-96 mm Hg.; diastolic — 40-65 mm Hg.;
for infants: systolic — 90-112 mm Hg.; diastolic —
50-75 mm Hg.

At the II-V stages of the survey, the state of gas
transport was monitored, which included a pulse-
oximetry, a study of the gas composition of venous
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and arterial blood using a gas analyzer Easy Blood
Gas (Medica, USA) [8, 9]. The partial tension of
oxygen in arterial blood (Pa0,), the partial tension
of oxygen in venous blood (PvO,), the partial
tension of carbon dioxide in arterial blood (PaCO,),
the saturation of arterial blood (Sa0O,), and the
saturation of venous blood (SvO,) were determined.

Determination of risk factors for fatalities was
performed by the method of simple logistic
regression with the calculation of the odds ratio
(OR), 95% confidence interval (95% CI) [1]. The
short-term consequence of the surgical intervention
was chosen as the dependent variable: survival or
death. The following variables were independent
after a preventive, thorough analysis:

1. Functional indicators of vital activity of the
body according to a research stage: SpO,, rSO,.

2. Biological: gestational age.
3. Medical: blood pressure.

Statistical processing of the results was performed
using the software product STATISTICA 6.1®
(StatSoft Inc., serial No. AGAR909E415822FA).

RESULTS AND DISCUSSION

The type of anesthesia depending on the nature of
surgery for CD is presented in Table 1.

The results presented in Table 2 show that in
thoracic surgeries, type Il combined anesthesia was
most often used and variant III was used the least. In
abdominal surgeries, the first variant of
anesthesiological support was used the most, while
in urological surgeries, type III anesthesia ranked
first. Probable differences between types of
anesthesia in different surgical interventions for
congenital pathologies were not found (p=0.863).

On determining the associations between types of
surgery and fatalities, no dependencies were found.
The data are presented in Table 2.

Therefore, the next area of research was to
identify significant risk factors that would affect
death during surgery in children with different types
of combined anesthesia to create a prognostic model
of the association of risk factors with death.

To identify risk factors, 41 prognostic variables
were considered, which are related to the
determination of risk factors for death.

In our study, among the most significant
functional indicators of the body at the stages of
anesthesia support in a simple logistic regression
analysis, the chance of death increases with
deviations from the norm (Table 3).
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Table I

The nature of surgical interventions for CD in groups of examined patients, n (%)

Groups of subjects

Type of
surgical interventions x P
1 11 11
Thoracic 9 10 8 1.290 0.863
n=27 (18.4) (20.4) (14.3)
Abdominal 35 32 33
n=100 (69.4) (63.3) (67.3)
Urological 6 8 9
n=23 (12.2) (16.3) (18.4)
Total 50 (100%) 50 (100%) 50 (100%)

In a simple logistic regression analysis, the child's brain (OR 0.833 [95% CI 0.748-0.928])
chance of death decreases if the indicators are p<0.001; rSO, of the left hemisphere of the child's
reduced by 20% of the norm at the third stage of the brain (OR 0.810 [95% CI 0.715-0.918]) p<0.001.
operation — rSO, of the right hemisphere of the

Table 2
Associations between types of surgical interventions and consequences
in the examined patients, n (%) are defined
Consequences
Odds ratio
Type of surgery (CI95%) P
died survived
Thoracic 2(6.3) 24 (93.8) 1.037 (0.211-5.240) 0.614
Urological and abdominal 9 (8.5) 112 (91.5)
Urological 0 (0.0) 23 (100.0) 1.097 (1.039-1.159) 0.143
Thoracic and abdominal 11 (8.9) 113 (91.1)
Abdominal 9(9.2) 89 (90.8) 2.376(0.493-11.450) 0.224
Urological and thoracic 24.1) 47 (95.9)
In determining the association between blood Taking into account the obtained data, the ones
pressure and death, no dependencies were found. that are significant in a simple logistic equation were
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introduced into the forecasting model, namely: SpO,
(I-IV stages); rSO, of the right hemisphere (stage 1I);
SO, of the left hemisphere (stage II); rSO, of the
right hemisphere (stage IV); rSO, of the left
hemisphere (stage IV); rSO; of the right hemisphere
(stage III); rSO, of the left hemisphere (stage III).
After the assessment, the most significant in this
model are the predictors that increase the risk of
death in children:

* SpO, _ the chances of a lethal outcome increase
by 2.7 times if the patient has a reduced level of
initial SpO2 in anesthesia of types I and III) — Exp.
(B)=2.704 [95% CI 1.10-8.733] p=0.02;

* SpO, — the chances of a lethal outcome
increase by 7.2 times if the patient has a reduced
level of SpO, at the stage of induction of
anesthesia in all types of it — Exp. ($)=7.246 [95%
CI 4.81-15.621] p=0.03;

* SpO, — the chances of a lethal outcome
increase by 4.6 times at low levels of SpO, at the
stage of maximum surgical trauma in all types of
anesthesia — Exp. (B)=4.563 [95% CI 7.89-19.827]
p=0.03;

* SO, of the left hemisphere of the brain — the
chances of a lethal outcome increase by 2.4 times
with a decrease in the rate of induction of anesthesia
in all types of it — Exp. ($)=2.386 [95% CI 2,896-
12,021] p=0.04;

* SO, of the right hemisphere of the brain — the
chances of a lethal outcome increase by 1.8 times
with a decrease in the rate of induction of anesthesia
in all types of it — Exp. (B)=1.807 [95% CI 1.364-
8.435] p=0.02;

* SO, of the right hemisphere of the brain — the
chances of a lethal outcome increase by 4.1 times
with a significant decrease in the rate at the stage of
maximum operative trauma — Exp. ($)=4.128 [95%
CI 1.368-8.528] p=0.006.

Other indicators turned out to be confounding
(from the Latin confundere — to mix together), i.e.
they distort the influence of factors on the outcome
of surgery — lethal outcome.

The results of the created prognostic model of
fatal outcome are presented in Table4. The
sensitivity of the logistic regression model is
79.20%, specificity — 84.80%.

Table 3

Categorical indicators involved in modeling, depending on the presence of lethal outcome

Indicator

OR (95 % CI) p<

SpO; (stage I of the survey)

SpO; (stage II of the survey)

SpO; (stage III of the survey)

SpO; (stage IV of the survey)

rSO; of the right hemisphere (stage II of the survey)

rSO; of the left hemisphere (stage II the survey)

rSO; of the right hemisphere (stage IV of the survey)

rSO; of the left hemisphere (stage IV of the survey)

15.120 (3.919-8.339) 0.001
11.759 (3.786-16.086) 0.001

8.40 (2.31-13.547) 0.002
8.804 (1.827-12.439) 0.002
3.889 (1.096-13.793) 0.04
9.470 (2.486-36.069) 0.003
42.667 (9.454-19.251) 0.001
37.630 (8.487-16.834) 0.001

Note. When comparing frequencies of using y-test or Fisher's exact test
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Table 4
Prognostic model for I, I1, IIT groups associated with risk factors
of functional indicators of the body and lethal outcomes
95% CI
for Exp. (B)
. Standard
Predictors B error Wald Exp (B) P
lower upper

SpO; (1) 1.545 1.231 0.968 2.704 1.10 8.733 0.02
SpO; (1) 1.963 1.586 1.752 7.246 4.81 15.621 0.03
SpO; (1) 2.79 231 1.962 4.563 7.89 19.827 0.03
SpO; (IV) 0.904 1.239 0.969 1.986 0.614 13.458 0.590
rSO; left. (IT) 0.921 1.384 1.864 2.386 2.896 12.021 0.04
rSO; rights. (1) 1.936 0.968 1421 1.807 1.364 8.435 0.02
rSO; rights. (I11) 1.764 3.425 1.83 4.128 1.368 8.528 0.006
rSO; left. (I11) 0.830 1.367 0.844 1.230 0.64 28.038- 0.07
rSO; rights. (IV) 0.430 1.269 0.365 1.383 0.95 4203 0.201
rSO; left. (IV) 1.536 1.269 1.432 1.182 0.258 7.252 0.40

CONCLUSIONS

1. Probable differences between types of ane-

sthesia in different surgical

interventions

for

congenital pathologies were not found (p=0.863). In
addition, in determining the associations between the
types of surgery and lethal outcomes, dependencies
were also not identified.

2. After a simple logistic regression analysis, the
identified risk factors that increased and/or reduced
the chance of lethal outcome were introduced into

the prognostic model. Therefore, to prevent deaths in
various types of surgery and options for anesthesia
of newborns and infants with CD, it is advisable to
more carefully monitor the indicators of cerebral,
peripheral oximetry at all stages of treatment and
timely correct the disturbed condition of the child.
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