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Ileanb uccnemoBanus: oneHUTb 3P HEKTUBHOCTH 06€360TNBAHUS METOAOM UHMDUIBTPAIIMU KOKHOTO JIOCKYTa MECTHBIM AHECTETHKOM Y JI€Tel ¢ Kpa-
HUOCHHOCTO30M TIOCJIe PEKOHCTPYKTHBHBIX ONepalnii.

Marepuasst 1 MeTo/pl. [IpoaHajn3upOBaHbl JJAHHBIE O TOCIE0BATELHO OMEPUPOBAHHBIX 50 JAETSIX € [MarHO30M «KPAaHHOCUHOCTO3». [pymma 1
(uccyenyeMast) — B COCTaBe MYJIBTHMO/IATLHON aHATBIe3UH UCTOTb30BAIN MHGUIBTPAIIIO KOKHOTO JIOCKYTa; TPyMa 2 (KOHTPOJIbHAS) — CTaH-
JapTHOE TApeHTEPAIBHOE TIPUMEHEHTE AHAIBIETHYECKUX MTPEMapaToB. B mocsreonepannonHoM mepro/ie OneHHBaI HHTEHCUBHOCTD OOJIH 110 TIKaje
FLACC, xosmuecTBO OTpeOIeHHBIX HAPKOTHYECKUX U HEHAPKOTUYECKUX aHAIBTETHKOB 110 (hopMaan3upoBaHHoil mKkase anaubresun (DIIIA),
HEMHBA3MBHbIN TeMOIMHAMUYECKIH MOHUTOPIHT.

Pesyabratel. BoisiBieHst jocToBepHbie pasinyus B rpymmnax 1o mkagam 6oim FLACC u ®OIIIA. B rpymnme 1 yposens mocjieonepainoHHoN 6011
GbLJT 3HAYNTEIIBHO HITKE, 4eM B rpyiiie 2. KomuecTBo moTpebaeHHbIX HAPKOTHYECKIX U HEHADKOTUYECKHUX AHATLIETHKOB OBLIO TAKKE 3HAYUTETHHO
HIKe B Tpymie 1.

BeiBoa. VHMIIBTpalyst KOXKHOTO JIOCKYTa MECTHBIM aHECTETHKOM B COCTaBe MYJITUMO/IAJIbHOI aHAJIbIe3NN 3HAYUTE/IbHO CHUKAET NHTEHCUBHOCTD
60Jiu y [eTedi mocsie PEKOHCTPYKTUBHBIX OIEPAIIHil [0 TIOBOY KPAHUOCUHOCTO3.

Kuiouesvie crnosa: xpaHnocnHoCT03, 06e300/MBaHne, NHOUIBTPAINS KOKHOTO JIOCKYTA, MYJIBTUMO/IAIbHAsT aHAJIBIe3Us], POIINBAKANH
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INFILTRATIVE ANALGESIA OF THE SKIN FLAP IN CHILDREN WITH CRANIOSYNOSTOSIS
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The objective of the study is to evaluate the effectiveness of analgesia by infiltration of the skin flap with local anesthetic in children
with craniosynostosis after reconstructive surgery.

Materials and subjects. 50 children with craniosynostosis, who underwent reconstructive surgery on skull bones, were divided into two groups based
on the method of postoperative anesthesia: in Group 1(experimental), the infiltration of the skin flap was used within multimodal anesthesia, while
in Group 2, it was standard parenteral use of analgesic drugs. In the postoperative period, pain severity was assessed by FLACC scales, the amount
of opioid and non-opioid analgesics consumed was assessed by the formalized Analgesic Assessment Scale (FSA), and non-invasive hemodynamic
monitoring (BP, HR) was performed.

Results. The statistical analysis of the results revealed significant differences between groups in the assessment results of FSA and FLACC scales.
In Group 1, the level of postoperative pain was significantly lower compared to Group 2. The amount of opioid and non-opioid analgesics consumed
was also significantly lower in Group 1.

Conclusion. The use of the infiltration of the skin flap as part of multimodal analgesia in children with craniosynostosis, after reconstructive surgery
on skull bones significantly reduces the intensity of pain and the amount of opioid analgesics consumed in the postoperative period.
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Kpanrocuuoctos — 3a6oJieBaHIe, POSIBIISIIOIIEECST Relevance. Craniosynostosis is a disease mani-
BPOJKIEHHBIM OTCYTCTBHEM MU mpexaespeMertbiM  fested by congenital absence or premature closure
3aKPBITHEM IIBOB Yepera, MpUBoAAIMM K anomanb-  of the sutures of the skull leading to abnormal de-
HOMY €ro pa3BUTHIO, 4To TposiBisiercst geopmaimeir  velopment of the skull, which results as its deforma-
yeperia U B JaJbHelIeM IPUBOAUT K pa3BuTuio BHy-  tion and further leads to the development of intra-
TPUUYEPENHON TUilepTeH3nun u Hecneruduyeckomy  cranial hypertension and nonspecific brain damage.
noBpexaennio mo3ra. Hacrora Bcrpedaemoctu ne-  The prevalence of non-syndromic craniosynostosis is
CHHIPOMAJIbHBIX KPAaHHOCUHOCTO30B coctassier 1 Ha  1/1600-1/2500 newborns [2, 8, 11, 12]. To date, there
1 600—2 500 noBoposkaennbix [2, 8, 11, 12]. Ha ceron-  has been a trend towards early detection and surgical

37



BecTHWK aHecTe3nonorum u peaHumartonoruu, Tom 16, Ne 6, 2019

HSAIITHWIN IeHb HAMETHJTACh TEHICHIIHsI K G0Jiee paHHEMY
BBIIBJIEHNIO ZiechOpMaITiii M paHHEMY OMEPAaTUBHOMY
stleuennio. Kpome Toro, oriepatuBHOE JiedeHre TTOKa3aHo
[P 3HAYUTETBbHBIX KOCMETUUECKUX JIe(DEKTaX, TAK KaK
B 60JIee cTapiieM Bo3pacTe 9TO HETATUBHO OTPAKAETCST
Ha [ICHXO03MOI[MOHAJIBHOM COCTOSIHUN peberka |2, 8,
11,12].

PajrikaibHO-PEKOHCTPYKTUBHAS Ollepaliusl 1o Jie-
YEHUI0 KPAHMOCUHOCTO3a JIOCTATOYHO JIJIUTEIbHA 110
BpEMEHU, OHA OTHOCUTCS K OIIePaIlUsiM BBICOKOI TPaB-
MaTHYHOCTH U COIIPOBOKIAETCST GOJIBIION KPOBOIIOTE-
peii [2, 9]. PaGora xupypra cBsi3aHa ¢ BO3/€iiCTBHEM
Ha MHOTOYUCJICHHbIE pe(:l)JICKCOFeHHbIe 30HBbI, 4YTO CIIO-
COOCTBYET Pa3BUTHIO B TIOCJEOIIEPAIIMOHHOM TIEPHO/IE
60JIN BBICOKOW MHTEHCUBHOCTH.

CrennduKoii JaHHOTO KOHTUHTEHTa OOJIBHBIX SIBJISI-
eTcs Masbii Bo3pacT (0T 1 Mecsria o 3 JeT), 9TO 9acTo
MIPUBOJINT K 3aTPYAHEHUSAM B TPABUJILHOH OTIEHKE WH-
TEHCUBHOCTH OOJIM 1, KaK CJIEICTBIE, HeaJleKBaTHOII ee
Tepanuu [4, 6]. OueHb yacTO B paHHEM TTOCIEOTIEPATIH-
OHHOM TE€PUO/Ie METUITMTHCKUHN TIepCOHAT UTHOPUPYET
6eCIOKONCTBO ¥ MIad pebeHKa, XOTsI 3TH BasKHbIe 10-
KaszaTesd MOTYT CBUIETEbCTBOBATD O HATMYUHU OOJIH
Yy MaJIeHbKOTO TarueHTa [6].

Ncnonp3oBanue HapKOTUYECKUX AaHAJIbIETUKOB
4acTo MPUBOAUT K I/I36bITO‘IHOI>i celalm, pa3sBUTUIO
TOIIHOTBI, PBOTHI U OTKAa3y OT €/bl, YTO HETaTUBHO
BJIMSIET Ha 00Ilee COCTOSTHUE U TIOCJIE0TIePAIIHOHHOE
BoccranoBsenue. [[03ToMy BO3MOKHOCTD HCITOJIb30BA-
HUA PA3JIMYHBIX PETUOHAPHBIX METOJO0B aHAJIbTE€3UUN Y
MAITMEHTOB JJAHHOU TPYNIIbBI ABJIAETC IEPCIIEKTUBHOM.

Pe3yJH:>TaTbI MHOTI'OYMCJI€EHHDBIX I/ICCJIe[[OBaHI/IfI CBU-
HETENbCTBYIOT 00 9((HEKTUBHOCTH UCIOIb30BaHUS
Pa3JIMYHBIX METOJIOB PErMOHAPHON aHAJIBIEe3UU IIPU
HEHPOXUPYPIUYECKUX OIIEPALIUSIX Y IeTell, B TOM YncJie
pu JedeHnn Kpaauocunocrtosa [7, 10]. Itu paxTer
HOOYANJIH TIPOBECTH MPOCIIEKTUBHOE UCC/IEIOBAHIIE.

[Lenb ucceoBaus: OlEeHNTh 3(HEKTUBHOCTH 00€3-
GoJIMBaHKS MyTeM MHOUIBTPAIMU KOKHOTO JIOCKyTa
KaK KOMIIOHEHTA MYJIbTUMOAAJIbHON aHAJIbTe3UH JIJIst
obecrieueHns aleKBaTHOTO ITOCIe0ePAinOHHOTO 00€e3-
GOJIMBAHMS Y IeTeld TI0C/Ie PEKOHCTPYKTUBHBIX OTlepa-
U HA KOCTSX yeperna.

Ma’repnanm U METO/bI

[lu3aiin: MpocmeKTUBHOE KOTOPTHOE MCCIeTOBAHME.

Kpurepuu BkJIIOUEHUS: PEKOHCTPYKTUBHBIE OTle-
paTUBHbIE BMEIATENbCTBA HA KOCTSIX Yepera, euHast
TaKTUKa ONI€EPAaTUBHOTO JIEYEHUA U €IUHAA XUPDYypTrrU4ie-
ckas 6puraza. Ilepuon nabopa matepuana 01.10.2017 —
01.10.2018 rr.

Kputepun nckmiouerns: MaTOMHBA3UBHBIE, SHIO-
CKOITMYECKHUE OlIEPATUBHbIE BMENIATEIbCTBA, AJIJIEPTUSI
HA MECTHBII aHECTETUK POITUBAKAWH.

[Tpoanamauposansl qanubie 0 50 MOCIEI0BATENHHO
OIIepUPOBAHHBIX OOJIBHBIX B YKa3aHHbBIH 1epuo1. Bcem
HaryueHTaM BBITOJIHSIN (PPOHTOOPOUTATIBHYIO PEKOH-
CTPYKIIUIO, 3aKJIOYAIONIYIOCS B PEMOJIEJTMPOBAHUYT
KOCTel yeperna /0 MOJydeHns HopMolledaauu u Boc-
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treatment. In addition, surgical treatment is indicated
in the case of significant cosmetic defects since they
provide a negative impact on the psycho-emotional
state of the child [2, 8, 11, 12].

Radical-reconstructive surgery of craniosynostosis
is of long continuance and highly traumatic and it
causes massive blood loss [2, 9]. The surgeon affects
numerous reflexogenic zones, which contributes to
the development of high-intensity pain in the post-
operative period.

Due to the young age of the patients (from
1 month up to 3 years old), the intensity of pain may
be inaccurately assessed and consequently lead to
inadequate therapy [4, 6]. Very often, in the early
postoperative period, the medical staff ignores the
anxiety and crying of the child, although these im-
portant signs may indicate the suffering and pain in
young patients [6].

The use of opioid analgesics often leads to exces-
sive sedation, nausea, vomiting and refusal to eat,
which negatively affects the overall condition and
postoperative recovery. Therefore, it is promising to
use different regional methods in this group of pa-
tients. Numerous studies report the effectiveness of
various methods of regional analgesia in neurosurgi-
cal operations in children, including the treatment of
craniosynostosis [7, 10]. These facts led us to our own
prospective study.

Materials and subjects

The objective: to evaluate the effectiveness in-
filtration of the skin flap with local anesthetic as
part of multimodal analgesia, for postoperative an-
algesia in children after reconstructive surgery on
skull bones.

Study design: a prospective cohort study.

Inclusion criteria: reconstructive surgery on skull
bones, the same tactics of surgical treatment and the
same surgical team; the study lasted from 01.10.2017
to 01.10.2018.

Exclusion criteria: minimally invasive, endoscopic
surgery, allergy to local anesthetic ropivacaine.

The study included data of 50 patients who under-
went surgery in the above period. All patients under-
went frontal-orbital reconstruction, which meant the
remodeling of skull bones until normocephalic and
restoring maximum possible symmetry. Fixation was
performed by titanium plates in the position of moder-
ate hypercorrection.

Depending on the type of postoperative analgesia
patients were divided into two groups. In Group 1
(experimental), the main component of multimodal
analgesia was infiltration of the skin flap in the
operating room right before the incision, and after
suturing the skin. In Group 2 (control), infiltration
was not carried out, analgesia in the postoperative
period was provided with opioid and non-opioid
analgesics. Figure 1 illustrates the design of the
study.
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CTAHOBJIEHUS MAaKCUMATbHO BO3MOKHOU CUMMETDPUH.
@ukcanuio MpOBOIUIN TUTAHOBBIMU IJTACTUHAMU B
HOJIOKEHUH YMEePeHHO THIIePKOPPEKIIUNL.

B 3aBucuMoOCTH OT THUIIA MOCJIEOTEPAIMOHHOTO
06e360smBanmsT GOJILHbBIE PA3/IETEHbI HA [BE TPYIITIbL:
rpynma 1 (uccienyemasi) — OCHOBHBIM KOMITIOHEHTOM
MYJIBTUMO/IAJIBHON aHATbre3un Oblia WH(MUITBTPATTHS
KO’KHOTO JIOCKYTa B OIIePallMOHHO HEIIOCPeICTBEHHO
nepe/| pPa3pe3oM U I0cJie HAJIOKEHUS MIBOB Ha KOXY;
rpynma 2 (KOHTPOJIbHAsA) — WH(PUIBTPAIS He TIPOBO-
JJIach, 00e300IMBAHIE B ITOCIEOTIEPAIIOHHOM TIepH-
Ol C UCIIOIb30BaHUEM HAPKOTHYECKUX U HEHAPKOTH-
YeCKUX aHATbIeTHKOB.

Jusaiin-cxema ucclIefoBaHUS IIpeJcTaBlIeHA
Ha puc. 1.

NMocneonepayuoHHoe obesbonusaHue

50 nayueHTOB nocne

¢$pOHTOOPGUTANbHOM PEKOHCTPYKL MU

MYBTU-

rpynna 1 rpynna 2
ModasibHadA

nccnegyemasn HOHTPOJIbHaA
aHabresua

OnvonaHbIM

aHaNbreTuKk
DeHTaHuA 1-2 MKT/KT
Kamabli yac

WHdunsTpatBHasn
aHanbresus
KOMHOrO JIOCKyTa

HeonuounpgHbie
aHa/IbreTUuKu

HeonuounpgHbie
aHa/IbreTUuKu

Puc. 1. [lusaiin-cxema uccaedosanus

[pymbl GBIIN COTIOCTABUMBI 1O TIOJTY, BO3PACTY U
AHTPOIIOMETPUYECKUM XapaKTePUCTUKAM IIAlUEHTOB,
KOTOPBIE TIPEICTABIEHBI B Ta0I. 1.

Taoauua 1. OCHOBHbBIE AHTPOIIOMETPHUYECKHE U T€H/IEPHBIE
nanneie (M + SD)

MNokasaresb Ipynna 1 lpynna 2
Macca Tena, Kr 9.2£2,9 10,728
’ (min 6,3; max16,9) (min 6,7; max 15,5)
Bo3DacT. Mec 12,4+10,0 14+ 10
pacr, ' (min 1; max 48) (min 6; max 48)
M: 13:12 15:10

Dusnveckoe COCTOSTHUE BCEX TAIUEHTOB HA MO-
MEHT OTlepaInui, cormacHo kpurepusim ASA (American
Society of Anesthesiologists), coorBeTcTBOBAIO
3-my kiraccy. B ob6enx rpymnmax ornepaTuBHOE JieUeHIe
BBITIOJTHSLIA OJHA XUPYPTHUYeCKas OpUraja 1mo euHon
TaKTUYECKOH CXeMe.

Bpema omepatuBnoro seuenus (M £ SD) B
1-1#1 rpynme cocrasuio 200 = 20 muH, Bo 2-i Tpymie —
180 % 34 MuH, 9TO COOTBETCTBOBAJIO MPOAOJIKUATEb-
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Postoperative analgesia

50 patients after orbitofrontal
reconstructive surgery

multimodal
analgesia

Group 1

(experimental)

Group 2

(control)

The opioid
analgesics
of fentanyl 1-2 pg/kg
every hour

Infiltrative
analgesia
of the skin flap

Non-opioid
analgesics

Non-opioid
analgesics

Fig. 1. Design of the study

The groups were comparable by gender, age and an-
thropometric characteristics, which are presented in
Table 1.

Table 1. Basic anthropometric and gender data (M + SD)

Parameter Group 1 Group 2
9.2+29 10.7+2.8
Body Mass (kg) (min 6.3; max16.9) (min 6.7; max 15.5)
12.4+£10.0 14+10
Age (month) (min 1; max 48) (min 6; max 48)
Male/female 13:12 15:10

By the time of surgery, the physical condition of all
patients was assessed as class 3 according to the crite-
ria of ASA (American Society of Anesthesiologists).
In both groups, surgery was performed by the same
surgical team using the same tactics.

The duration of surgery made (M+SD) in Group 1:
200+ 20 min., in Group 2: 180 £ 34 min., which corre-
sponded to the duration of treatment of such pathology
in other studies [2, 11, 12].

In Group 1 (experimental) before the incision, infil-
tration of the skin flap with a solution of ropivacaine
0.75% — 1ml/kg + epinephrine 0.01 mg/ml was per-
formed. At the end of the surgery after suturing the
skin, infiltration with a solution of ropivacaine 0.75%
into the suture in a volume of 0.5 ml/kg without epi-
nephrine was performed (Fig. 2).

All the patients underwent the same anesthetic man-
agement: 30-minute premedication before the induc-
tion of anesthesia (relanium 0.5 mg/kg, chloropyra-
mine 0.1 ml per year, dexamethazone 0.3-0.5 mg/kg );
the induction in anesthesia — sevoflurane 8-6-4 vol. /%,
fentanyl — 2 pg/kg, intubation after the administration
of rocuronium 0.6 mg/kg; the maintenance of anaes-
thesia: sevoflurane + fentanyl.

To reduce the intraoperative blood loss, before the
incision, all patients underwent hypervolemic hemo-
dilution and tranexamic acid infusion at the dose of
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HOCTH JIeUeHUST TAaKO MaTOJIOTUU B IPYTUX UCCIENO0-
BaHmMAX [2, 11, 12].

B rpynmne 1 nepes paspe3oM BBITOTHSIN WHPUIIL-
TPAIMIO KOKHOTO JIOCKYTa PACTBOPOM POTTMBAKAMHA
0,75% — 1 ma/xr + anmuedpun 0,01 mr/mi. B komie
OTIEPATUBHOTO JIEUeHNs, TTOCJIe HAJIOKEHUS BOB Ha
KOXY, TPOBOAMJIA MH(MUIBTPAIIUIO PACTBOPOM POITH-
BakanHa 0,75% BHyTpb 1mBa B o6beme 0,5 mui/Kr 6e3
azpenanuna. /lobaBienue smuHeppuHa B PacTBOP
MECTHOTO aHECTETUKA MCIIOJIb30BAIIH 171 YMEHbIEHUS
KPOBOTOYMBOCTH (pHC. 2).

VY Bcex MMalMMEHTOB IMMPOBOAMJIN OJHOTUITHOE aHE-
CTE3MOJIOTHYECKOe ObecTieueHe: mpeMeInKaIms —
3a 30 MUH 70 BBEJEHMSA B aHeCTe3UIO (PeTaHUYM
0,5 mr/xr, xstopanpamue 0,1 MJT Ha TO/ JKU3HU, eKca-
metaszon — 0,3—0,5 mr/Kr). HAYKINS aHeCTE3N: CEBO-
daypan 8—6—4 00. %, perranni 2 Mxr/kr. THTyOamio
MPOBOIUIN TIocye BBemeHUs kpyapona (0,6 Mr/xr).
Tlongnep:xanue anectesun — ceBodaypaH + heHTaHWIT.

[t cHYDKEHUST MHTPAOTIePAIIMOHHON KPOBOIOTEPH
10 pa3pes3a BceM MalieHTaM TIPOBO/INIIH THTIEPBOJIEMU-
YeCKyI0 TeMOIUIIONHIO U MH(Y3UT0 TPaHEKCAaMOBON
KUCTOTH B f103e 15 mr/kr [1, 9]. HTpaoneparnonto
OCyHIECTBJIANIN HEMHBA3UBHBIN MOHUTOPUWHT reMOJINHA-
MUK (apTepuanbHoe gaBiaeHue — A/l, vactoTa cepaed-
HbIX cokpariennii — YCC), ypoBHS HACBIIIEHNST KPOBU
kucopoaoM (Sp0O,), MOHUTOPHHT KMCIOTHO-OCHOBHO-
IO COCTOSTHUS, KICJIOPOHOTO CTAaTyCca apTepruaIbHON
KPOBH, YPOBHST TeMOrIo6uHa 1 rematokputa. [1pu we-
06XOIIMOCTH OCYIIECTBIISLIIA TeMOTPaHChY3HIO.

Puc. 2. Unpunvmpayus K04cH020 TOCKYMA MECMHbIM
anecmemuxom (1 — do paspesa xoxcu, 2 — nocie
YUUBANHUSL KONHCUL)

Fig. 2. Infiltration of the skin flap with a local anesthetic
(1 — before the skin incision, 2 — after suturing the skin)

IKCTYOAIMIO TPaxeu TMAlMeHTa TPOBOIUIN B OTle-
PAIOHHON, ceziarst ObLIa MPOJIOJIKEHA B MTAIATE WH-
TeHCUBHOM Teparuu B Tevenne 1,0—1,5 4 moce mpe-
KpaIlleHus OllePATUBHOTO BMEIIATEThCTBA.

O6e360MBaHme B TOCIEONEPATTMOHHOM TIEPHOJIE
IIpOBOANJIA METO/IOM MyJIbTI/IMOI[aJIbHOfI aHaJIbre3nn
Ha OCHOBaHMM OTE€YECTBEHHBIX U MEKIYHAPOAHDBIX peE-
KOMEHIAINH, OPUEHTUPYSICh HA MHTEHCUBHOCTD 6osm
[3, 4, 6]. 13 HapKOTHYECKIX aHATTBTETHKOB NCTIOJB30Ba-
g pentannt (1—2 MKT/Kr B 1 9), M3 HEHAPKOTHYECKUX —
TTapaneTaMoJI U aHa/JIbIT'MH B BO3PACTHBIX I031POBKax.

Bocnosnnenune o6bemMa MUPKYJIUPYIONIEd KPOBU B
MOCJIEOTIEPAIITMOHHOM MTE€PUO/Ie TPOBONIN KPUCTAT-
JIOUTHBIMU 1 KOJIJIOUZHBIMU PACTBOPAMMU I1JIa3MO3aMe-
MIAIOIETO IEUCTBUS B COOTBETCTBUU C KITMHITYECKIMU
pexomenmanuamu [11]. B mocreoneparmorHoM mepu-
0/le OIEHUBAJIH CJIEAYIONINE MOKA3ATENN:

1) wunTeHcuBHOCTH 6o no mikane FLACC [4, 6];

2) motpebiieHre aHAJIbIeTHKOB TI0 (POPMATU3UPO-
BaHHoI mkase aHabresun (DIIA) [3];

3) uewnBasmBHOe A/l: cucTommUeckoe, TMACTOJN-
yeckoe, cpennee; YCC.

40

15mg/kg [1, 9]. Noninvasive monitoring of hemody-
namics (BP, HR), blood oxygen saturation (SpO,),
monitoring of acid—base state, oxygen status of arterial
blood, hemoglobin and hematocrit were performed in-
traoperatively. If necessary, blood transfusion after the
main stage of the surgery was performed. Extubation
of the patient's trachea was performed in the operating
room, sedation was continued in the intensive care unit
for 1-1.5 hours after the surgery completion.

In the postoperative period, multimodal analgesia
was performed according to domestic and international
recommendations, focusing on the intensity of pain
[3, 4, 6]. We used the opioid analgetic of fentanyl —
1-2 pg/kg/hour, and non-opioid analgetics: acetamino-
phen, methamizol in the age related doses.

In the postoperative period, plasma-substituting
crystalloid and colloid solutions were used to main-
tain the circulatory blood volume in accordance with
clinical guidelines [ 11]. The following parameters were
evaluated in the postoperative period:

1) Assessment of pain intensity as per FLACC [4, 6],
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O11eHKy HCCeyeMBIX MTapaMeTPOB MTPOBOIUI Jie-
JKYPHBIU PEAHUMATOJIOT, He TPUHUMABIITNN yUaCTHS B
HMaHHOM HccaenoBannu. OMeHKY MHTEHCUBHOCTH GOJIH,
remoamHaMuKy 1 okazaresieli KOC BoImoHS N Yepe3
2, 6, 8 4 mocJie sxcTybarmn. [lepBoe u3MepeHne MHTEH-
CUBHOCTHU HOJIN OCYIIECTBIISLIN Yepe3 2 U MOCJIe IKCTY-
Garuu. ITO BPEMsI COBITA/IAJIO C TOJTHBIM TIPEKPAIIeH -
eM ceflanun y marerTa. KoamaecTBo moTpedIeHHbIX
HAapPKOTHUYECKHUX N HEHAPKOTHUYECKUX aHAJIbT€TUKOB
OTIEHUBAJIH KasK/Ible 4 4.

Bce uccrenyembie pu3Haky BHOCUIN B 0a3y JaH-
HbIX. CTarucTudeckyio 0OpaboTKy MPOBOIWIN C TIO-
Motibio makera Statistica 10.0. /lyst ctaTucTaeckoro
aHAJIM3a UCTIOJIb30BAIHN CIEYIONINEe METOBL: OIeHKA
MapaMeTpoB ONMUCATENbHON CTATUCTUKU, MPOBEPKA
HOpMasibHOCTH pactpesnenenns (tect Hlamupo — Yun-
ka). [l71a cpaBHEeHUA MTepeMEeHHBIX MEXAY TPYTIIIaMu
MPUMEHSAIN HeTlapaMeTpudYeckue TecThl (KpuTepuit
Yutau — Manna). IIpyr MeXXrpynmmoBoM cpaBHEHNH Ipa-
(pmaeckme pe3yabTaThl IpeicTaBaeHbl Kak Mean £ SD
(cpennee + cpemHee KBafpaTUIHOE OTKJIOHEeHUE). Pe-
3YyJbTAaThl CYUTAJIN CTATUCTUYECKU JIOCTOBEPHBIMU ITPU
KPUTHUYECKOM 3HAYEHUHN YPOBHS CTATUCTHYECKON 3HA-
gimoctn p < 0,05.

Pesyabrarsl U 06CyKIeHHE

Ananu3 pe3ybTaToOB CPAaBHEHUS] MHTEHCUBHOCTU
6oJn TIoKasaJ1, uTo B rpyrie 1 6ok Oblia 3HAYUTE T b-
HO HIKe TIO CPaBHEHUIO ¢ Tpymmon 2 (KOHTPOJIb) HA
OPOTSIKEHUM BCETO Tepuoja nabmoxenus. VHTeH-
cuHocTh 6oy B rpymme 1 mo mkane FLACC coort-
BETCTBOBaJIa KOM(MOPTHOMY COCTOSTHUIO TIAITMEHTA
(Mean £SD 1,2 + 1,5), B To BpeMsI KaK B TPyTITe 2 oHA
6bima roctatouno natercuBHol (Mean £ SD 4,4 +2,0)
HECMOTPS Ha TIJIAHOBOE BBeJIeHHEe aHAIbreTHKOB. V-
cJiefloBaHue TIOATBEPAUIO BBICOKYI0 MH(OOPMATHUB-
HocTh mKaabl FLACC B onipesiesieHurt THTEHCUBHOCTH
6osn (puc. 3), 9TO OKa3an0Ch OCOOEHHO HATJISIAHBIM
TIpU HETIOATBEPKIECHHON MH(POPMATUBHOCTH B OIE€H-

55
4,5
z L T
3 4,0 \%
©
§ 35} E Mpynna 1 L
T £ Tpynna2
2 30 Mean = SD
5
o 25
=]
(o]
x
$ 20
=
3 _—
15 _g/z;\l
vor 1 - €
05 R R R

6
Bpewmsa nocne onepauum (4acbl)

Puc. 3. Ilouacosoe usmenenue unmeHcusHocmu 60.u,
usmepennoii no wxaie FLACC 6 epynnax 1u 2

41

2) Consumption of analgesics as per formalized
Analgesic Assessment Scale (FSA) [3],

3) Non-invasive hemodynamic monitoring: systolic,
diastolic, mean blood pressure, and HR.

The investigated parameters were assessed by a duty
intensive care specialist, who did not take part in this
study. Assessment of pain intensity, hemodynamic
monitoring and parameters of the acid-base state were
assessed in 2, 6, 8 hours after extubation. The first mea-
surement of pain intensity was performed 2 hours after
extubation, this time coincided with a complete cessa-
tion of sedation. The amount of consumed analgesics
was estimated every 4 hours.

All investigated parameters were entered into the
database. Statistical processing was performed using
the Statistica 10.0 package. The following methods
were used in the analysis: estimation of parameters of
descriptive statistics, check of normality of distribu-
tion (Shapiro-Wilk test). For comparison of variables
between groups, nonparametric tests (Whitney-Mann
Test) were used; for intergroup comparison, graphical
results were presented as Mean+=SD (mean + mean
square deviation). The results were considered sta-
tistically significant at the critical level of statistical
significance p<0.05.

Results and discussion

Analysis of the results of the comparison of pain in-
tensity between groups showed that in Group 1 (ex-
perimental ), the pain was significantly lower compared
to Group 2 (control), during the entire period of obser-
vation. Pain intensity in Group 1 according to FLACC
scale was (Mean£SD 1.2+1.5), it corresponded to the
patient's comfortable state, while in Group 2, the pain
was fairly intense (Mean£SD 4.4+2.0), despite the
routine introduction of analgesics.

The study confirmed the high informativeness
of FLACC scale in determining the intensity of the
pain (Fig. 3), this was especially evident with uncon-
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6

Time after surgery (hours)

Fig. 3. Hourly change in pain intensity measured
by FLAC scale in Groups 1 and 2
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Ke MHTEHCUBHOCTH GOJIM MOKa3aTesieil CTaHAapTHOTO

HEMHBA3WBHOTO TeMOJAMHAMUYECKOTO MOHUTOPUHTA

(puc. 4). Ha MoMeHT mpekpatieHus ceialluy y marueH-
TOB B KOHTPOJILHOI IPYTITIE YPOBEHb 001 OBLT CpeHei

WHTEHCUBHOCTH, B TO BPeMs KaK B UCCIeAyeMOH OH

COOTBETCTBOBAJI MUHUMATbHBIM 3HaUeHuaM. Ha puc. 3

[IPE/ICTAaBJIEHO U3MEHEHNE HHTEHCUBHOCTH OOJIN 110 Ya-
cam HabuoreHus B rpynnax 1 u 2. TIpu MesKrpyimnoBoM

CpPaBHEHUM BBISIBIIEHBI IOCTOBEPHBIE pa3amuus (Z Kpu-
tepuii 6,5; p = 0,000) (puc. 5).
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KosmaecTBo moTpebieHHbIX aHATTbIeTHKOB OII€HNBA-
JIU B TPaaniigax (hopMaTn30BaHHON KBl AaHATBI €3N
(DIUIA) [5]. /lannas mKkaga mo3BOJSIET OOBEKTHBHO
YUuUTbIBaTh KOJUYECTBO HOTpe6JIeHHbIX aHaJIbIeTKOB
IIpY TTapeHTePATbHON aHaTbre3nn. KoJmuecTBO BBE/IeH-
HBIX TIPETIApaToB pas/ieJieHo 1o 6 TpajiaiisiM, B OCHOBY
KOTOPbBIX TTOJIOKEH MTPUHIUIL OTPaKEHUA yBEINYNBAIO-
meiicst moTpeOGHOCTH B MEMKAMEHTO3HON aHAJIbIe3UH.

Ananmm3 mokasaj, yTo noTpebIeHrne aHaTbIeTHKOB B
rpymie 2 — B 6oJiee BBICOKUX TPAJAITISIX 32 CUET TIPHMe-
HEeHUsT HAPKOTIMYECKUX aHAIbTeTUKOB. B nccienoBaTes-
CKOii rpyTiie ToJIbKO 2 (8% ) marmenTam moTpeboBaioch
BBeJIeHIEe HAPKOTUYECKOTo aHasibretuka. J1jst 06e360-
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firmed informativeness in assessing the pain intensity
of parameters of standard non-invasive hemodynamic
monitoring (Fig. 4).

In addition, by sedation cessation in patients of the
control group, the pain level was of the average inten-
sity, while in the experimental group it corresponded to
the minimum values. Figure 3 shows the change of pain
intensity by the hours of observation in both groups.

In intergroup comparison, significant differences
were revealed (Z criterion 6.6; p=0.000). These differ-
ences are illustrated in Figure 5.

80

78

76

74 —

B—

= 72

I: \E 3’//,/‘U

£ 70

& o /E]
k] [}\

= 66F—— \/

64

62

& Group 1
60 £ & Group2 n

58 2 2 2
2 6 8

Time after surgery (hours)

Fig. 4. Hourly change of mean BP in Groups 1 and 2
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Fig. 5. Intergroup comparison of pain intensity measured
by FLACC scale

The amount of consumed analgesics was evaluated
as per the gradation of formalized Analgesic Assess-
ment Scale (FSA) [5]. This scale allows assessing the
amount of analgesics consumed in parenteral analge-
sia. The amount of administered drugs is divided into
6 gradations based on the principle aimed to reflect the
increasing need for medical analgesia.

The analysis showed that the consumption of anal-
gesics Group 2 was higher due to the use of opioid an-
algesics. In Group 1, only 2 (8%) patients required the
administration of opioid analgesics. Only non-opioid
analgesics in standard dosages were used in the other
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JIMBAHUS y OCTATbHBIX 23 TAIMEHTOB UCIOJIb30BAIU

TOJIBKO HEHAPKOTUYECKUE AHAJIbTETUKYU B CTAHIAPTHBIX

JI03UPOBKaX. [Ipu MEXXTPyIITIIOBOM CPaBHEHUY BBISIBJIEH-
HBIe pasinyus goctoBepHbl (Z-xkpurteputii 8,1; p = 0,000).
HarzsiiHoe nipezictaBiieHye moTpeb/ieHrst aHaIbre TUKOB

B rpazarusx OIITA npencrasieHo Ha puc. 6.
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- PLUWA rpynna 1

70 .-"" LA rpynna 2

-

60
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40

Yucno HabMoaEHNI

30
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Puc. 6. Cpasnenue nompedienus AHAIb2emuKos
6 epadayusix wxairvt OIIIA ¢ epynnax 1u 2

Bolinensioxenubie pe3yibTaTbl OIEHKU UHTEHCUB-
HocTH 60J1 1 TOTPebJIeHHs] aHATbIeTHKOB HATJISITHO
JIEMOHCTPUPYIOT, YTO TIOCIe0nepaioHHast 60JIb OCe
OTIEPATUBHOTO JIeYeHUST KPAHNOCUHOCTO3a SBJISETCS
JIOCTaTOYHO MHTEHCUBHOUN M, HECMOTPS Ha JONOJTHU-
TeJIbHOE BBeJIEHNEe HADKOTUYECKUX AaHATBT€TUKOB, TTOJT-
HOCTBIO Y BCEX MAIMEHTOB He Kymupyetcsa. Oaun u3
My Teil pereHust 9Toi podIeMbl — YBeJIMYEHUE T03bI
HAPKOTHYECKHMX aHATIbIeTHKOB 1 JOOABJIEHHUE CEIaIlIH,
HO 3TO MPUBOUT K PA3BUTHIO TOITHOTHI U PBOTHI U OT-
Ka3y Ja’ke OT JKUIAKON TUIITH, 9TO JIJIS TAITNeHTOB aH-
HO¥l BO3PACTHOI TPYIITIBI SIBJISIETCS [IOTTOJTHUTEIbHBIM
HETaTUBHBIM (PAKTOPOM B PAHHEM ITOCJIEOTIEPAIIIOHHOM
nepuose. Harre nccnenoBanue mpoieMOHCTPUPOBATIO,
YTO UCTOJIb30BaHNE MeTOIa MHMPUIBTPAIINT KOXKHOTO
JIOCKyTa KaK OCHOBHOTO KOMTIOHEHTA MYyJTBTUMOATTh-
HOI aHaJbTe3Un ABJgeTCI 9 GhEKTUBHBIM AT Jede-
HUS BBICOKOMHTEHCUBHOI OOJIM 1TOCIE TPABMATUYHBIX
oTIepaItuii.

Jlist oleHKkn 60J1 GOJIBITUHCTBO Bpavyell MCIOJIb-
3yIOT CTaHJaPTHBIE TTOKA3aTETN HEMHBA3UBHOTO TEMO-
nunammdeckoro mouutopunra (A/l, YCC), nmenno
[03TOMY OIeHUJIM X WH(GOPMATUBHOCTDH B OIEHKE
MHTEHCUBHOCTHU OOJIN MyTeM CPaBHEHUS UX 3HAUEHUI
B IBYX rpyTax. JocTOBepHBIX pa3indnii He BBISBJIEHO.
ITO elle pa3 MOATBEPANIIO, UTO HA CETOMHSATITHIH TeHb
WMEHHO OTTPOCHUKY U BU3YaJIbHBIE KA SBJISIOTCS
HarboJIee MoKa3aTeJTbHBIMU JIJIST OIIeHKH WHTeHCHBHO-
cru 6oy [ 3, 4, 6]. HenHBasuBHbII reMOMHAMIYECKHIT
MOHUTOPUHT MOKeT ObITh TOJBKO BCIIOMOTATEIbHBIM
HMHCTPYMEHTOM B Ol[eHKe HHTEHCUBHOCTHU OOJIN Y JIETEii.
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23 patients of this group. The revealed differences were
significant in the intergroup comparison (Z criteri-
on = 8.1; p=0.000). Figure 6 shows the consumption
of analgesics as per FSA scale.

80
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70 .- Fsa, Group 2
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Fig. 6. Comparison of analgesic consumption in FSA
gradations in Groups 1 and 2

The above results of the assessment of pain intensity
and consumption of analgesics clearly demonstrated
that postoperative pain after surgical treatment of cra-
niosynostosis was fairly intense, and even the adminis-
tration of opioid analgesics was not enough for effective
pain management in all patients. One solution is to
increase the dose of opioid analgesics and the depth
of sedation, but this leads to the development of nau-
sea and vomiting and the rejection of even liquid food,
which for patients of this age group is an additional
negative factor in the early postoperative period. This
study has demonstrated that the use of the method of
infiltration of the skin flap as the main component of
multimodal analgesia is effective for the treatment of
high-intensity pain after traumatic operations.

To assess pain, the majority of physicians use
standard parameters of non-invasive hemodynamic
monitoring (BP, HR), that is why we evaluated their
information content in assessing pain intensity by
comparing their values in two groups. No significant
differences were found. This once again has con-
firmed that today it is questionnaires and visual scales
that are most indicative for assessing pain intensity
[3, 4, 6]. Non-invasive hemodynamic monitoring can
only be an auxiliary tool in assessing the intensity of
pain in children.

The mean values of systolic and diastolic pressure,
heart rate in both groups corresponded to the age norm
(Table 2). In Group 2, the heart rate was slightly high-
er compared to Group 1, while systolic and diastolic
BP, on the contrary, were slightly lower. Higher heart
rate in the control group was directly related to the
continuing pain, and lowered blood pressure was as-
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Cpennue 3Hauenus A/l cuctomyeckoro u AnacTo-
smdeckoro 1 YCC B 06erx rpyIimax COOTBETCTBOBAIN
BO3pacTHON HopMe (Tabu. 2). B KOHTPOJIbHOI TpyIIIe
YCC 6bL1a He3HAUUTENIbHO BBIIIE, YeM B UCCJIEL0BA-
TEJbCKOM, B TO Bpemst Kak AJ[ | w Aﬂmm, Haob0opoT,
He3HAUUTEJbHO HIKe. Bojiee BbhICOKUE MOKAa3aTen
YCC B KOHTPOJBHOU T'PYIIIe HAIPIMYIO CBSI3aHBI C
coxpansiomnieiics 60ibio, a cumkenue AJl — ¢ meii-
CTBUEM CeNaTUBHBIX MpenapaTtoB. MeXTpynmoBeie
pasnuuns Obuin goctosepunl (Al 1 Z-xpurepuii
3,6; Al .- Z-xkpurepnii 4,0; HCC: Z-kpurepuii 4,2;
p = 0,000). ITpu cpaBaenun cpexgrero A/l mo yacam
HaGJIIOIEHUST B KCCJIE[OBATEIBCKO IPYIITTe CPeHIe
3HayeHus1 ObLIN BhIIe. HarisigHo usmMeHenue cpej-
wero AJl mo yacaMm HaOIOLEeHUsS [IPEACTABIEHO Ha
puc. 4. bonee HU3KMe 3HAYEHUS B KOHTPOJBHOU TPYII-
e HaIlpsIMyIO CBSI3aHbI ¢ OOJIBIIUM MOTPeOIeHeM
HAapKOTUYECKUX aHATbTeTUKOB U cexanueit. [Toay-
YEHHbI€ pe3yJbTaTbl NPOAEMOHCTPUPOBAJIU, YTO TE-
MOJIMHAMUYECKUE TI0KA3aTe/ N He BCEr/la JOCTOBEPHO
KOPPEJUPYIOT C KHTEHCUBHOCTBIO OOJIH, HOATOMY JIJISI
s dexTHON TPOTUBOOOIEBON Tepannu HEOOXOAUMMO
HCII0JIb30BATh IKaJIbl 00U, COOTBETCTBYIOIINE BO3-
pacTy maruenra.

Taonuua 2. Cpennue 3nauenus YCC u cpennero AJl
Brpymax 1 u 2 (Mean + SD)

Mokasarenu Ipynna 1 lpynna 2

ycc 117,0+ 11,9 122,0 £16,1

ADer 95,0£7,9 92,0+7,9

Al yer 59,0 £ 5,1 55,0 £ 6,9
BoiBog

Ucnonp3oBanme nHGUIBTPAIIAN KOKHOTO JIOCKYTA B
coCTaBe MyJIBTUMOATbHON aHAJIBIe3WH y JeTel ¢ Kpa-
HUOCHHOCTO30M I10CJI€ PEKOHCTPYKTUBHBIX OMEPAIIUIA
Ha KOCTSIX Yepera 3HAaUMTEeJbHO CHUXKAET UHTEHCUB-
HOCTb OOJIM U KOJIMIECTBO MOTPEOIsIeMbIX HAapKOTHYe-
CKUX aHAJIBI'eTUKOB B MTOCJIEOTIEPAITIOHHOM TIEPHOIE.

Aemoput svipajcaiom 61a200apHOCTb 6PAUAM
anecme3uo102am-peanumMamosiozam, NPUHUMABUUM Yuacmue
6 Oarnom uccredosanuu: Ipssnosy /1. /1., Casunoi E. C.,
bepésxunoii K. B.

sociated with the action of sedative drugs. Intergroup
differences were significant (BP systolic: Z — criterion
3.6; BP diast. Z — criterion of 4.0; HR Z — criterion 4.2,
»=0.000). When comparing the mean BP during the
observation time in Group 1, the mean values were
higher. Figure 4 demonstrates the change in the av-
erage BP during the observation time. Lower values
in Group 2 were directly associated with high con-
sumption of opioid analgesics and sedation. The results
demonstrated that hemodynamic parameters were not
always significantly correlated with the intensity of
pain. Thus for effective analgesic therapy it is necessary
to use pain scales corresponding to the patient's age.

Table 2. Mean heart rate and mean blood pressure
in Groups 1 and 2 (Mean * SD)

Parameter Group 1 Group 2

HR 117.0+11.9 122,0 £16,1

BP systolic 95.0+7.9 92.0+79

BP diastolic 59.0+5.1 55.0+6.9
Conclusion

The use of the infiltration of the skin flap as part
of multimodal analgesia in children with craniosynos-
tosis, after reconstructive surgery on skull bones sig-
nificantly reduces the intensity of pain and amount of
opioid analgesics consumed in the postoperative period.
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