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Resume

The purpose of the study was to improve the quality of anesthesia during orthopedic operations in
children using the opioid-sparing anesthesia technique.

Materials and methods. The course of anesthesia was analyzed in 48 patients aged 3 to 14 years,
during orthopedic operations in children. The distribution of patients into groups was carried out
depending on the technique of anesthesia. Group 1 (main) consisted of 25 children who underwent
general anesthesia using low doses of fentanyl, sevoflurane and propofol. group 2 (control) - 23 children
who underwent general anesthesia with fentanyl and propofol. Echocardiography was used to determine
hemodynamic parameters. The dynamics of changes in the level of cortisol in the blood and the
concentration of catecholamines (adrenaline, norepinephrine, dopamine) in daily urine was studied.
Results.

In children of the first group, during the introductory period of anesthesia, there was a decrease in
CI, an increase in heart rate and UPS. Stroke index (SI), mean arterial pressure (MAP), cardiac index
(CI) changed insignificantly compared to the previous stage of the study. In the children of the second
group in the most traumatic stages of the operation, there was an increase in SI, HR, and Al

In the most traumatic stages of the operation and after the operation in children of the first group,
there was a tendency to increase cortisol, in the second group of patients, an increase in cortisol was
noted.
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ONTUMU3BALIAA KOMBUHUPOBAHHOM OBIIEN AHECTE3UH
INPUOPTONEJUYECKHUX OIIEPAIIUAX Y JETEU

Cameanouesa 32.A., Ocynoe A.C., Ucmaunosa M.Y.
TamkeHTCKUil neAuaTpUYeCKUi MEAUIIUHCKUN UHCTUTYT

Pe3ziome

Ilenv uccneooeanus ynyuuienue Kavecmea 00e3001u6aHus nNPU OpHIONEOUUECKUX OREPAUUAX Y
Oemeil npUMEHEeHUeM MemooOuKU onuouocoepezarouell anecmesuu.

Mamepuanst u memoowt. Ilpoananuzuposeano meuenue anecmesuu y 48 60oabnvix 6 eo3pacme om 3
00 14 nem, npu opmoneouueckux onepayuax y oemeii.

Pacnpedenenue 601bHBIX HA ZPYRNBL OCYULECMEAATIU 6 3AGUCUMOCHIU 0N MEMOOUKU NPOBOOUMOIL
anecmesuu. 1 zpynny(ocnosnas) cocmagnanu 25 demeit, KOMoOpvbIM NPOGOOUNACH 00UWLAsL AHECHE3US C
UCROJIb308AHUEM MATIBIX 003 (henmanuna, cesonypana u nponogona. 2 zpynny (Konmpoavnas) - 23
oemeii, KOMOPbLIM RPOBOOUNACHL 00ULAA aHecme3us enmanuiom u nponodonom. /lna onpedenenus
nokazameneil 2eMOOUHAMUKU RpUMeHAnacy Ixokapouozpagus. H3yuanace ounamuxa umeHeHusn
YDOGHA KOPMU301a 6 KPO8U U KOHYEHMPAYUU KAMEXONAMUHO08 (adpeHanut, HopaopeHanun, 0ophamun)
6 CymouHoll moue.

Y oOemeit nepeoii zpynnwei na 6600HOM nepuode anecme3uu ommeuanocs cuudicenue CH,
yeeauuenue YCC u YIIC. Ilokazamenu yoapnozo unoexca (YH), cpeonezo apmepuansnozo oaenenus
(CAJ]), cepoeunozo unoexca (CH) usmenanuce He3HauumenpbHo RO CPAGHEHUIO C NPEOLIOYUAUM IMANOM
uccnedosanus. Y demeit 6mopoii zpynnsl 6 Hauboiee mpasmMamuynblie IMansl OnEPayuu OMmmeyanocs
yeenuuenue CH, HCC, YH.

B naubéonee mpaemamuunsle Imanvi Onepayuuu RnOCie Onepayuu y oemeil nepeoil Zpynnsl
ommeuanacy MeHOeHUUs K YeeudeHulo KOpmu3ond, 60 6mOpoil Zpynne O00NbHbLIX OMMeUAIaAch
yeenuuenue Kopmu3ona.

Knwueevie cnoea: onuoudvl, o006wan amecmesusn, QeHmanui, ceeogaypan, nponogon,
opmoneduyecKue onepayuu.
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BOJIAJIAP OPTOIEJUK ONEPAIIUSAJIAPUIA KOMBUHUPJIAHTAH YMYMUI
AHECTE3USIHU OITUMAJIVIAIUTUPUII

Cameanouesa 3.A., IOcynoe A.C., Ucmaunosa M.Y.
ToukeHT neauaTpusi TMOOUET HHCTUTYTH, Y 30€KUCTOH

Pe3rome

Taokukom marcaou: 0onanap OpmMoOneOUK OnEPaAuUAIAPUOa ONUOUOCAKIO8UU AHECme3Us
YCYAURU KYAa0 02PUKCUZIAHMUPULL CUDAMURU AXWIULAW.

Mamepuan ea ycayonap 3 éwoan 14 éweaua oynzan 48 ma 6Oemopoa opmonedux
onepayuAnapoa aHecme3uaHUH2 Keuuiu yp2anuiou.

Anecmesusn ycynuza kypa Iuu zypyxea(acocuii) 25 ma 6emop Kupumuauo, ynapea KUduK 003aoa
denmanun ea ceeodaypan, nponoghon Kynnanunou, 2uu zypyxoa (nazopam) 23 ma oGemopza
genmanun éa nponoghon ounan ymymuil anecmesusn ymrazunou. I'emoounamuk Kypcamxuuiapuu
anuknauw yuyn Ixokapouozpagus ycynu Kyananunou. Konoa kopmuzon ea cymkanuk neuioooa
Kamexonamunaap (aopeHanut, HopaopeHanut, 00hamun) 0aparcacunu y3eapuuiu ypzaHuiou.

1 uu 2ypyxoacu donanapoa anecmesunza kupuw oaspuoa FOH nune nacanuwu, FOKC ¢a HIIK
nunz opmuwu Kyzamunou. 3U, VAB, FOH kypcamkuunapu maoKuKOMHUHZ A66ANZU GOCKUUU2A
Hucoaman y3eapuwiu Kyzamunou. 2 uu zypyxoazu demopaapoa mpasmamuk 6ockuuoa FOU, FOKC,

3HU kypcamkuuaapu opmou.

Kappoxnuk myonasxcacunune 3nz mpagmamux dockuuuoa 1 uu 2ypyxoa KOpmu3onnu owiumuza
MOUUNIUK KY3amMUaou, 2 yu 2ypyxod ca KOpmu30j1 MUKOOPUHUHZ OPMULLU KAil0 IMUI0U.

Kanum cysznap: onuouodnap, ymymuii amnecme3us,

opmoneouK onepayuanap.

Relevance

Surgical treatment in pediatric orthopedics is
characterized by high trauma and significant
blood loss. At the same time, anesthesia methods
must meet the requirements of safety, reliability,
low invasiveness and provide adequate
conditions for the work of the operating team
[1,13]. The volume and invasiveness of
orthopedic surgical interventions in children
require effective and safe anesthesia. For this
purpose, intravenous anesthesia preparations are
widely used [3,12]. However, these drugs at
recommended doses often have a number of
negative effects, and dose reduction leads to
inadequate pain relief [2,8].

Opioids have long been the "gold standard" of
perioperative pain management in both adult and
pediatric patients [4,14]. However, excessive use
of opioid analgesics slows postoperative
awakening, causes drowsiness, and is associated
with a higher risk of postoperative nausea and
vomiting, as well as other side effects that are
associated with the development of a number of
negative effects, such as respiratory depression,
muscle rigidity, pruritus, and tolerance [5,7,9].
The use of high doses of opioid analgesics can
cause opioid-induced postoperative hyperalgesia.
It develops as a result of nociceptive sensitization
caused by neuroplastic changes in the peripheral
and central nervous system and a significant
decrease in the pain threshold [14]. Inadequate

tenumanun, ceeognypan, nponogpon,

intraoperative analgesia significantly increases
the risk of chronic postoperative pain and
complications. This increases the length of the
patient's stay in the hospital and the cost of
treatment [7].

The maximum use of the possibilities of
opioid-sparing  technologies in  traumatic
operations in children are elements of a global
ant nociceptive strategy for the use of opioids. In
this regard, for pain management in the
perioperative period, it is relevant to use all kinds
of methods to minimize the use of opioids in
children [11]. The increasing introduction into
surgical practice of the principles of accelerated
postoperative  rehabilitation  of  patients,
designated in the form of the modern concept of
“Enhanced Recovery after Surgery (ERAS)”, is
the use in the schemes of anesthetic management
of drugs that do not adversely affect the speed of
postoperative  rehabilitation  of  patients,
preventing excessive sedation, postoperative
nausea and vomiting [6]. At present, the need to
reduce the doses of opioid analgesics in the
perioperative period seems obvious. From this

position, the widespread wuse of drug
combinations is very attractive, which can
significantly reduce the need for opioid

analgesics, providing an opioid-sparing effect
[15].
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Today, the issue of using dexamethasone is
being studied, which reduces local tissue edema
in the area of damage [10]

The purpose of the study was to improve the
quality of anesthesia during orthopedic
operations in children using the opioid-sparing
anesthesia technique.

Material and methods

The course of anesthesia was analyzed in 48
patients aged 3 to 14 years who were hospitalized
at the TashPMI clinic for planned surgery for
congenital pectus excavatum (22 patients) and
congenital dislocation of the hip joint (26
patients). The data are presented in tab. 1. The
duration of the operations in which the studies
were carried out ranged from 1052 + 11.2
minutes.

The distribution of patients into groups was
carried out depending on the technique of
anesthesia. Group 1 (main) consisted of 25
children who underwent general anesthesia using
low doses of fentanyl, sevoflurane and propofol.
group 2 (control) - 23 children who underwent
general anesthesia with fentanyl and propofol. In
both groups, premedication was used, consisting
of atropine sulfate with diphenhydramine in age
dosages. In the main group of patients, anesthesia
was carried out under the conditions of opioid-
sparing technology: 40 minutes before surgery,
dexamethasone 2-4 mg was added to the
premedication.

Induction was carried out by introducing:
fentanyl-0.005% - 2 pg/kg, propofol 1% -2.5
mg/kg and sevoflurane 3 vol.%, arduan-0.2%
(0.06 mg/kg) and transfer of patients to
mechanical ventilation . IVL was carried out by
the Fabius plus device (Germany) in the
normoventilation mode with PetCO2 37-38 mm
Hg. The gas mixture was supplied in a volume of

Table 1 Patient characteristics

2 1/min. Sevoflurane 1-2 vol.% was used to
maintain anesthesia. The control group was
anesthetized with fentanyl 5 pg/kg and propofol
3 mg/kg. After intravenous administration of the
muscle relaxant arduan 0.06 mg/kg, the patients
were transferred to mechanical ventilation. After
the first bolus administration, repeated doses of
fentanyl were 3-2 pg/kg.

The following indicators were determined:
systolic blood pressure (BPs), diastolic blood
pressure (BPd), mean arterial pressure (BPmean),
oxygen saturation (Sa02), heart rate (HR) on the
multifunctional BLD monitor (China).

The analysis of the dynamics of central
hemodynamic parameters was carried out at 5
key points: the 1st stage - before the operation,
the 2nd stage - after premedication, the 3rd stage
- induction, the 4th stage - the most traumatic
moment of the operation and the Sth stage - the
end surgery. The severity of surgical stress was
determined by the level of stress hormone
cortisol in 3 stages: before surgery, at the most
traumatic stage and immediately after surgery.
The dynamics of the concentration of
catecholamines  (adrenaline, norepinephrine,
dopamine) in daily urine was studied in two
stages: before surgery and in the postoperative
periods.

Result and discussion

For this purpose, hemodynamic parameters
were studied during anesthesia using fentanyl in
combination with propofol and sevoflurane. The
results of studies of the BP indicator are
presented in Table 2. In both groups, the
maximum increase in BP was noted at the stage
of induction. At this stage of the study, in
children of the second group, blood pressure
increased by 9.8% more than in children of the
first group.

Groups %
1 2
Age 7,76+0,5 6,78+0,59 7,88
Body mass 24,58+1,56 22,54+1,72
8,25
Operation duration 61+3,38 73,09+3,65
19,82%

Note: sign * - reliability of differences in the indicators of the second group to the first group at
P<0.05.

ISSN 2181-1954. EISSN 2181-1962




EBPABUNCKHNN BECTHUK IEJJUATPUU  1(12) 2022

Table 2. BP indicators in children of the study groups

Groups | Indicato Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
1 BPs.,, mm Hg | 92+1,9 101£1,2 107,5¢1,9 | 101£1,7 101+0,8
BDD, mm Hg | 55+1,3 61,5+1,3 63,5+1,9 | 59+0,8 61+1,7
2 BP, mmHg 105,4+7,3 | 110,2+7,58 | 118+7,0 113,6+6,35 | 107,1+4,99
BDD, mm Hg | 68,1+7,1 | 72,347,25 | 77,247,08 | 74,2+6,23 | 69,945,57

Studies of central hemodynamic parameters in
children of the first group showed the following.
Compared with the initial data on the
premedication background, there was an increase

in heart rate by 9.78% and specific peripheral
resistance (RPS) of the vessels by 24.51%. Other
indicators changed slightly (Table 2).

Table 3. Indicators of central hemodynamics in children during combined anesthesia with
fentanyl, sevoflurane and propofol

Indicators Outcome premedication | introductory traumatic end of the

period stage of the | operation
operation

UL ml /m* 41,5441,22 | 40,49+3,15 41,7442,01 40,5£3,68 39,63 +4,19

SAD, mm Hg | 78,85+1,21 | 81,242,93 84,224+3,75 77,8114,0 75,4412.56

Art.

Heart 84,0£2,38 | 107,75+£2,87* | 107,93+3,93* | 122,7£8,41* | 126,01£8,45*

rate, min '

SLL/minx ™’ | 4,740.4 5,040,5 4,240,2 4,140,4 4,0+0,4

UPS, r.u. 30,42+5,31 | 40,33%£7,74 40,7615,85 36,9315,17 38,1617,56

Note: * - reliability of differences in indicators compared with the initial value (P<0.05).

During the introductory period of anesthesia,
there was a decrease in CI by 10.63%, an
increase in heart rate by 25.45% and an increase
in UPS by 25.58%. Stroke index (SI), mean
arterial pressure (MAP), cardiac index (CI)
changed insignificantly compared to the previous
stage of the study.

During the maintenance period of anesthesia,
certain changes in the indicators of central and
peripheral hemodynamics were also observed.
So, at the 4th stage of the study, compared with
the 3rd stage of the study, there was a certain
trend towards a decrease in CI indicators - by
12.76%, CI by 2.5%, while heart rate increased
by 41.1%, UPSS - by 16.1% .Despite this, it can
be argued that the hemodynamic parameters
remained within the optimal values.

In connection with the use of low doses of
fentanyl, there was no pattern of pronounced
circulatory depression due to a decrease in
vascular tone. Clinical concentrations of propofol
did not inhibit myocardial contractility. The

increase in UPS was associated with a transient
initial response to the administration of drugs;
subsequently, a return of UPS closer to the initial
value was observed.

Sevoflurane during the induction period
provided suppression of pharyngeal and laryngeal
reflexes, after which tracheal intubation was
performed. The applied low dose of Fentanyl as
part of combined anesthesia did not cause severe
circulatory depression, however, there was a
moderate decrease in blood pressure as a result of
vasodilation, inhibition of sympathetic reflexes
and relative bradycardia. Apparently, this
occurred due to the activation of the opiate
receptor (mu) by inhibition of presynaptic release
and postsynaptic interaction of excitatory
neurotransmitters (acetylcholine) of nociceptive
neurons.

Data from similar studies of central
hemodynamics during combined anesthesia in
children of the second group are presented in
Table 3.
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Table 4. Indicators of central hemodynamics in children during combined anesthesia with
fentanyl and propofol

Indicators Outcome premedication introductory traumatic end of the
period stage of the | operation
operation

UL ml/m” 44,8610,79 51,1242,14* 49,08+1,91 50,3442,15* | 53,54 16,91

SAD,  mm. | 63 4242 77 67,03£2,29 67,0312.,4 65,97+2,78 63,03+2,06

rt.st

Heart — rate, | g3 144209 115,2643,07* 112,2542,13* | 120,5245,23* | 133,754+7,93*
min

SL L/min x M” | 4834035 5,11£0,21 4,9140,19 6,63+0,48* 8,03+1,39*
UPS, r.u. 31,18+4,74 48,1£10,6 42244869 | 43,72410,6 32,88+4,87

Note: * - reliability of differences in indicators compared with the initial value (P<0.05).

During the introductory period of anesthesia,
there was an increase in heart rate by 32.67%
(P<0.05), UPS by 15.53%, Al by 9.4% relative to
its initial values.

In the most traumatic stages of the operation,
there was an increase in SI, HR, SI, respectively,
by 37.26%, 41.65% and 12.21% (P<0.05), and
compared with the previous stage of the study,
these indicators changed unreliably. At the end of
the operation, compared with the stage of the
traumatic moment of the operation, the indicators
of central hemodynamics changed insignificantly.

Thus, the use of low doses of fentanyl in
combination with sevoflurane and propofol as
part of combined anesthesia was accompanied by
minor and compensated changes in the main
indicators of central hemodynamics, which

indicated that effective anesthetic protection of
children was ensured.

In children of the first group after the
operation, there was a decrease in adrenaline in
the urine by 16.69%. At the same time, there was
a slight decrease in the concentration of
norepinephrine and dopamine in the urine (Table
4). A decrease in the excretion of dopamine
apparently indicates a decrease in the initial
substrate for dopamine, which in turn leads to a
slowdown in the conversion of tyrosine into
dopamine. When the body is exposed to stress
factors of various etiologies and severity,
followed by activation of the hypothalamic-
pituitary-adrenal system, which may have led to
an increase in the concentration of
glucocorticoids and catecholamines.

Table 5 Urinary catecholamine concentrations during combined anesthesia with fentanyl,

sevoflurane and propofol

Catecholamines, mcg/day Before surgery After surgery
Adrenalin 5,39+0,88 4,49+0,65
Norepinephrine 10,97+1,40 10,76+1,53
Dopamine 112,69+5,15 108,63+3,75

The dynamics of the concentration of
catecholamines in the daily urine during general
anesthesia with fentanyl and propofol are shown
in Table 6. In patients of the second group, the
concentration of catecholamines in the urine -

adrenaline and norepinephrine tended to decrease
in the postoperative period. At the same time, the
concentration of dopamine tended to increase
(Table 5).

Table 6 Urinary Catecholamine Concentrations During Combined Anesthesia with Fentanyl and

Propofol
Catecholamines, mcg/day Before surgery After surgery
Adrenalin 6,19+0,99 6,74+0,85
Norepinephrine 14,49+2,27 14,58+2,38
Dopamine 124,64+4,92 125,57+2,7

Studies have shown that during general
anesthesia using fentanyl,

propofol, there was a

concentration

of catecholamines in the

sevoflurane and  postoperative period.

decrease 1in the

The study noted minor changes in the

concentration of cortisol. In the most traumatic
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stages of the operation and after the operation,
the children of the first group showed a tendency
to increase cortisol, in the second group of
patients in the most traumatic stages of the
operation there was an increase in cortisol by

14.59% more than in the children of the 1st study
group. In the postoperative period, the cortisol of
the 2nd group increased by 15.75% than the
cortisol of the 1st study group.

Table 7. Change in cortisol concentration (nmol/l) in the postoperative period

Groups Before surgery Traumatic moment After operation
1 rpynma 323,5+12,3 326,8+10,9 321,1+11,1
2 rpynma 346,2+14,9 374,5+11,6 371,7+11,1
Analysis of the obtained data shows that the 62 (6). DOLI:
opioid-sparing variant of combined general http://dx.doi.org/10.18821/0201-7563-2017-
anesthesia used by us makes it possible to 62-6-468-473

prevent excessive tension of the sympathoadrenal
system and provide adequate protection of
patients from surgical stress. The stability of the
studied parameters in the main group indicates a
more reliable antinociceptive protection. This
variant of anesthesia also made it possible to
limit the total doses of fentanyl by almost two
times.

Conclusions

1. General anesthesia with fentanyl,
sevoflurane and propofol provides adequate
protection for patients in the intraoperative
period, causing a slight activation of the
hormonal status, which should be considered as a
favorable factor that does not require correction.

2. The introduction of dexamethasone 40
minutes before surgery, in contrast to the
sedation of the second group, prevents an
increase in the level of catecholamines in daily
urine against the background of a decrease in the
excretion of their precursors.

3. The use of an opioid-sparing version of
general anesthesia in the scheme of anesthesia
management aimed at minimizing doses can
significantly limit the side effects of surgical
stress and improve the reliability, safety and
quality of anesthesia during orthopedic
operations in children.
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