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Pesiome. Axmyaavnicmos. C-peaxmuesnuii 6inox (CRP) ax Gioximiunuii mapkep Hecneyupiurnoo 3ana-
JAeHHS € 00 €EKMUBHOI0 MIDOIO IHBA3UBHOCMI NPU NPOME3YEAHHI KYAbUI068020 Cyen00a. Mema docaidicenns.
Ilopienanus pienic CRP nicas onepauiil Ha Kyasuogomy cyenobi 6 ymoeax ado KombOinayii cninaabHoi
anecmesii 3 napasepmebpaivbrolo 640Kkador, abo oowiei auuwie cninanrvHoi anecmesii. Mamepiaiu ma
Mmemoodu. 22 nayiecumu, Ki mMasu 00HOOIuHI onepauyii Ha Kyabuwoeomy cyenobi, Oyau unaoko8UM YUHOM
posnodineni nHa 06i epynu. Y koumpoavriil epyni (n = 11) npoeodusace 00HOpazoea cninaivbha aHecmesis.
Y Oocaioniii epyni (n = 11) nid uac onepayii 3acmocosysanrace maka cama ChiHAAbHA aHecmesis, a
nicas onepayii — 00HOOIMHA NpoaOHe08aHa napagepmebpanvHa Oaokada. Pezyavmamu. Y 1, 3 i 7-ii
nicasonepayiini oni pieni CRP 6yau cmamucmuuno 3nauyuge (p < 0,05) Hudxcuumu y 0ocaiowiil epyni,
Hixne 'y KoHmpoavhii. Bucnoexu. Ilicasonepayiiine 3He00AI06AHHA NPOAOH208AHON NaApasepmeodpab-
HOH 040Ka0doH nicas iHMpaonepayiiHoi cninaivHoi anecmesii 04 onepayiil Ha Kyabuogomy cyenodi
cynposoducyemocs meHuum 3pocmantsm piers CRP, nixc nicas oouniei auue cninanvHoi anecmesii.
KiiouoBi cioBa: xipypeis kyavuiosoeo cyenoba; cninanvia anecmesis; napasepmebpatbHa aHecmesis

KinbKicTh BeTMKUX OITepaTUBHUX BTPYYaHb Ha KYJTh-
IIIOBOMY Ta KOJIHHOMY CyIJ100aX HEBIMHHO 3pPOCTAaE,
i B HacTymnHi 20 pOKiB OYiKy€EThCS MOAAIBIIEC 3POCTaH-
Hs 4acToTu Takux onepauiii [1]. ¥ CIIA no 2020 poky
nporHo3yoTsb 500 TUCSY MPOTe3yBaHb KYIbLIOBOTO CY-
rio6a 3a pik [2]. Yucno micasonepauiiiHuxX ycKjaagHeHb
y Takiii Xipyprii (Hanmpukiaa, iH@iKyBaHHSI, CUHAPOM
CUCTEMHOI 3aIajibHOI BiAIOBiAi Ta TPOMOO03Y NIMOOKUX
BEH) TaKoX Ma€ 3pocTtaTu. [TopiBHSIHO 3 HAPKO30M HEli-
poakciajibHa aHecTe3isd 3HAYHO 3HUXKYE Yac rocHiTati-
3allii, Xo4ya IIO/I0 PEIITH TiCIsIoNepalliiitHuX pe3yJibTa-
TiB KiJIbKiCHI IOKa3M 11 mepesar € oomexxeHumu [1].

3HaYHi MTOIIKOMKECHHS M’SI3iB i 3aIlTaJicHHS BUMa-
ralTh MOJOBXEHOI periOHapHOI aHaIre3ii M1 YHUK-
HEHHS He JIMIIe iHimiamii (Bix XipypridyHOTO po3pi3y),
a Il TOBTOPHOI iHilaii (Bi 3amajbHOI BiAIIOBIIi) HO-
LUIIETIii Ta 601b0BOI HaMUyTAUBOCTI (puc. 1). ITixg yac
omnepallii criHajibHa aHeCcTe3isl € HalOIbLI LIBUAKUM i
MOTY>XKHUM MeTonoM 3HeOosoBaHHs. Ilicns onepauii

MPOJIOHTOBaHA OAHOOIYHA MapaBepTeOpanbHa OJ0Ka-
JIa € IEPCIIEKTUBHOIO aIbTEPHATUBOIO IIPOJIOHTOBAHIM
eMmimypaibHiii 0J0Kadi 3aBASKMA MEHIIUM TeMOAWHAa-
MIYHUM 3MiHaM i BiICYTHOCTI PU3MKIB eIigypajbHOI
reMaTOMU Ta 3aTPUMKHU Ceyi.

BBaxkaetnes, mo C-peaktuBHUil 0iok (C-reactive
protein, CRP) sk 6ioxiMiuHuit MapKep Hecnelu(piuHO-
ro 3anayieHHs (aktuBHe: CRP > 40 mr/n, momipHe: CRP
10—39,9 mr/n1, 3ananenns BigcytHe: CRP < 10 mr/n [4])
€ 00’€KTUBHOIO MipO10 iHBa3UBHOCTI TPU MPOTE3yBaHHI
KYJIbLIOBOTO cyrioba [S5]. Y JiTHIX Mali€eHTiB 3 HU3bKO-
CHePTeTUIYHUMM TIepeIOMaMM IIMWKN CTeTHA pPiBEHBb
CRP € He3aniexxHUM MPEeIUKTOPOM JIETATBHOCTI BITPO-
JIOBXX TIEPIIIOTO POKY [4].

MeTow HAIIOrO JOCIIIKEHHST OyJIO TMOPiBHSIHHS
piBHiB C-peakTUBHOTO OijIKa MicJisg onepaliii Ha Kyib-
1IIOBOMY CYIJI00i B yMOBax ab00 KOMOiHallii criHaJIbHOT
aHecTe3ii 3 mapaBepTeOpaIbHOIO 0J10KaI010, 00 JIUILe
CIiHaJbHOI aHeCTe3il.
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MarepiaAn Ta meToamn

IIpocrexTuBHEe OJHOLIEHTPOBE KOTOPTHE J0-
CIIIKEHHS BKJIIOYAI0 22 MaIli€HTiB, SIKi MEepeHECIn
MJaHOBI OJHOOIYHI OorepaTUBHI BTPYYaHHS Ha KYJb-
1LIOBOMY CyIJIOOi Ta OyJM BUMAIKOBUM YMHOM pPO3-
nofiJieHi Ha ABi rpynu. 3rigHo 3 TabJ. 1, MixXrpynona
pi3HuL 3a AeMorpadiyHUMU MOKa3HUKaMu Oyjia He-
3HAYHOIO.

V nepuriit (KOHTpoNBHIN) rpymi (11 TamieHATiB: 5
YOJIOBIKiB i 6 XiHOK) BUKOHYBaJach CITiHaJbHA aHeC-
Te3isl B TMOJOXEHHI Ha 3M0poBOMY Oolli Ha piBHiI L3
royikoo G26 mapamMegiaHHUM JOCTYIIOM, YBOAMUJIOCH
2,4 ma i306apuuHoro 0,5% OyniBakaiHy (OymniBakaiH
aretaH, Laboratoire Aguettant, ®@paHiis). ¥ apyrii
(mocaimgniii) rpymi (11 mamieHTiB: 4 4OJOBIKiIB i 7 Xi-
HOK) Tl 4yac oIepallii 3aCTOCOByBaJlaCh Taka camMa
CIliHaJibHA aHecTe3is, a micasa omnepauii TpoBOAMIN
KaTeTepM3allilo TapaBepTeOpaJbHOIO0 MPOCTOpPY i3

Ta6nuus 1. Qemorpagiyni nokasHuku (M = o)
nauieHTiB 060X rpyn

Moka3Hukn 1-warpyna 2-rarpyna
Bik, poku 66,3+9,7 67,8+ 10,9
3picT, cm 169,3+7,8 167,1+6,8
Maca Tina, kr 91,5+23,2 94,7+19,5

3actocyBaHHsIM Habopy Perifix 401 (B. Braun, Hi-
MeuurHa) Ha piBHi L3 Ha omepoBaHiii CTOpOHI 3 yBe-
neHHaM 20 M 1% posuuHy Jinokainy («310poB’s»,
Ykpaina). Y micnsgonepaililiHoMy mepioni B KaTeTep
yBonuBcsa 0,25% pos3uuH OymiBakaiHy (JJOHTOKaiH,
«}Opig-Papm», Ykpaina) B nepury 100y 3i HIBUIKIC-
Ti0 3 MJI 32 TOAMHY, B HacTyIHi 3—4 noou — no 10 ma
TpU pa3u Ha 700y.
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PucyHok 1. 3anob6iraHHs 60sb0Biii Hag4yTNMBOCTI abo ii ycyBaHHs 6nokagamu HepBis (Nerve block)
[3]: 0—A — konum 6inb (Nociceptive input — yropi pucyrka) moxe iHiyitoBatu (Initiation) HaguyTnuBicTb;
A-B — konu 6inb yxce He MoXe iHilyiloBaTu Hag4YyTINBICTb, asie € 4OCTaTHbO CUJIbHUM, LLIOG6 ii 3HOBY
iHiuiroBaTu (Reinitiation); B—C — konu 6inb y)xe He Mo)ke 3HOBY iHiLiloBaTn Hag4YyTINBICTb, ase € 4OCUTb
cunbHuUM, WoO ii nigTpumyBaTu (Maintenance)
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PiBai CRP Bu3Hauamucss MeTogoM iMyHOTYpOimm-
MeTpii 3 1aTrekcHuM nocuieHHsIM (Cobas 6000 Analyser, o Median 0 25-75% T Min-Max |
Roche Diagnoctics) nepen onepatiero Ta 'y 1, 3 i 7-i1 180
micasionepailiiiHi aHi. Pe3ynbTaTt HaBOISATBHCS Y BHU-
Is1Ai MediaHu (HUXKHIT KBapTUJIb — BEPXHii KBApTUIIb 160 T
[MiHiMyM — makcumyM]). CTaTUCTMYHA 3HAYYLIICTh 140
Pi3HMIII MiX TpylamMy BU3Hayajacs 3a IBOOIYHUM Ba- = 120
piantom kputepito U MaHHa — VYiTHi, 110 € aHAJIOTOM f, 100
HenapHoro kputepito CTbhlogeHTa 1151 BUOOPOK, 1110 HE & a
MiAKOPSIIOTHCS HOPMaJbHOMY PO3IOILTY. 4 80 [
2 60
PesyAbTaTU a
IMepenoneparitini pisHi CRP cranosunm 3,3 mr/n 40 o
(1,2—6,9 [0,6—68,6]) y mepiii rpymi ta 3,5 mr/x (1,6— 20 . -
10,9 [0,1—58,7]) y apyriii, pi3sHMILIS MiX TpynaMu Oyia 0
CTaTUCTUYHO He3Havywolo (p > 0,05). 1 Bug aHecTesii

VY nepiuii micasionepaiiiiHuii aeHs piBHi CRP cra-
Houu 89,9 mr/n (44,2—131,1[13,4—157,0]) y nepiuiii ~ PucyHok 2. PiseHb C-peakTusHoro Ginka y nep:.giﬁ
rpymi ta 30,5 Mr/n (26,6—71,9 [21,6—89,6]) y apyriii Ta Apyrin rpynaxy nepliy nicnsionepauiviy [ooy;
TpyIi, Pi3HULS MiX rpyniaMu OyJjia CTaTUCTUYHO 3HAUY- PisHnus € 3Hauywoio (p = 0,039)

woto (p = 0,039) (puc. 2).
Y Tperiii micasonepatiitnuii neHb piBHI CRP cTano- o Median O 25-75% I Min-Max |
B 108,4 mr/n (80,3—146,5 [63,2—178,6]) y nepiriii 200
rpymi Ta 74,6 mr/n (63,8—103,0 [20,9—160,5]) y apyriii
TPYIIi, PI3HULSA MiX rpyniaMu OyJia CTAaTUCTUYHO 3HAYY- 180 1
moro (p = 0,048) (puc. 3). 160 —_1
YV chomuii micasionepauiitiuii neHs piBHi CRP cra- 140
HoBwM 32,6 mr/n (17,5—-63,3 [6,33—84,5]) y nepuwiii =
rpymi Ta 14,9 mr/n (10,6—19,2 [8,8—25,0]) v mpyriit | 5 120 .
TpYIIi, pi3HUL MiX rpyrnaMu TaKox OyJia CTAaTUCTUYHO & 100
sHauymoro (p = 0,011) (puc. 4). C 0
: T °
O6roBopeHHs & 60
XipypriyHa TpaBMa Bill yCiX onepaliil CnpuYnHsIe 40
B OPraHi3Mi CTEPEOTUINHUIN KacKal HEUPOeHIOKPUH- 20 L
HUX, IUTOKIHOBUX, MIi€JIOITHUX i TOCTPO(ha30BUX Bifl-
noBige#t. Lli BimmoBimi 3a3Bu4Yaii BMBYAIOTHCS OIIiH- 0
KOIO piBHiB KOPTU30J1y, iHTepJeiKiHy-6, JeHKOLUTIB Bun anectesii

i CRP [6]. PucyHok 3. PiseHb C-peakTuBHOro 6inka y nepLuivi
Piserb CRP € PYTUHHUM lf—ﬂi.Hi‘iHM.M. MapKepOM BE- Ta Apyrivi rpynax y TpeTio nicasonepawyiviHy 4ooy;
JIMYMHU CUCTEMHOI 3alajJibHOI BiIIIOBiAl ITICJIS MJIAHO- pi3Huusa € 3Ha4yworo (p = 0,048)
BUX ONepaTUBHUX BTpy4yaHb. Hampukian, mikoBi piBHi
CRP csranu 52 Mr/7n 1ipy XonemcTeKToMii, 123 Mr/a — - -
; o Median O 25-75% I Min-Max |
TIPU pe3eKIlii KOJOPEKTATbHUX 3JIOSIKICHUX ITyXJIMH,
145 Mr/n — micig IpoTe3yBaHHs KyJIbIIOBOIO CYIo0a, 90
163 Mr/n — micjs yIIMBaHHS aHEBPU3M YEPEBHOI a0p- 80 T
™, 189 Mr/i — micjis BiAKpUTHX orepaliiii Ha cepiii [6]. 70
ITicng oproneauyHux omnepailiii Ha HUXHIX KiHIiBKax =
HaGUIbLI TTOMiTHI 3MiHu piBHst CRP Tparusorsesi Mk | 5 60
MEPLIUM i TPETIM MicasionepauiiHUMU THIMU Y Xipypril & 50
SIK KYJIBIIIOBOIO Cyryio0a, Tak i KoJiHa, i i 3MiHM MO- Q 40
KYTh CIpaBiITH e(eKT Ha Taki IicasionepaliiiHi pe- S .
3yJbTaTH, SIK HAOpsIK, Mmipekcis Ta 6iab [7]. HemonasHo £ 30
Oysa 3ampornoHoOBaHa MpocTta (opmyia I BUSIBIACHHS 20
iH(EeKIMHUX YCKJIaAHEHb MiCAsI0NepaTUBHOTO JIiKYy- 10 J_
BaHHS TepeioMiB IIMITKKU cTerHa: 3 5-ro mo 30-if neHb
micas omepauii, piseHb CRP Buuie Bim moporosoro, 0 1
po3paxoBaHoro 3a popmy:ioro 500/d (ne d — uucio qHiB Bua aHecTesii
TiCJIst oTiepallii), peTPOCTIEKTUBHO BUSIBJISIB MAIIEHTIB 3 PucyHok 4. PiseHb C-peaxtusHoro 6inka y nepuuiii
MicIsIonepaliitHUM YCKJIaTHEHHSIM i3 uyTauBicTio 0,97 Ta Apyrivi rpynax y cbomy nicasionepawiiiHy 706y;
i crenuoivnictio 0,82 [8]. pPi3Hnys € 3HavyLoro (p =0,011)
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Hamri pe3ynbTaTv MOKas3yroTh, 10 Hicasonepauiita
aHa/resisl incuiaaTtepajgbHOK IIPOJIOHTOBAaHOK Mapa-
BepTeOpaIbHOO 0JI0KAI0K0 3MEHIIIYE CUCTEMHY 3aIlallb-
HY BiJIIMOBIJb ITiCJIsl OTIepalliii Ha KyJIbLLIOBOMY CYTJIO0i.

BucHoBkMU

ITicnsonepauifina aHairesis incuiaaTepajbHOIO
MPOJIOHTOBAHOIO MapaBepTeOpaabHOI OJ0KAA0I0 ITic-
JI iHTpaolepaliiiHol CMiHaJbHOI aHecTe3ii sl ore-
PAaTUBHUX BTPYyYaHb Ha KYJIBIIIOBOMY CYIJIO0i CylTPOBO-
JOKYETBCSI MEHIIIUM 3pocTaHHsIM piBHS CRP, Hix micist
CaMol JIMIIIe CMiHAJbHOI aHeCTe3iil. ¥ MepCcneKTUBI Mmo-
JAJIbLIOTO MOCTIIKEHHS MOTPe0y€e KOPEesLis MixX piB-
HeM CRP Ta iHTEeHCUBHICTIO ITicasI0TIepalliiiHOro 00JIIO.

Konduikr inTepeciB. ABTOpU 3asBISIOTH MPO Bifd-
CYTHICTb KOH(JIKTY iHTepeciB MpU MiAroTOBLi AaHOI
CTaTTi.
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! XQpbKOBCKQSI MEAMLIMHCKAST QKQAEMMST TOCAEANITAOMHOIrO 06PQ30BAHWMSI, I. XQPbKOB, YKpauHA
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CUCTEMHbBIV BOCMAAUTEAbHBIA OTBET MOCAE OMNEPALUIA HA TASOBEAPEHHOM CYCTABE:
CPABHEHVE CMTMHAALHOW AHECTE3UU Y KOMBUHALIMN CIMTUHAABHOW AHECTE3UU
C NAPABEPTEBPAAbHOW BAOKAAOW

Pesiome. Akryanapnocts. C-peaktuBHbIi Oeok (CRP) kak
OMOXMMMYECKUI MapKep Hecneuuduyeckoro Bocnaie-
HUS SIBJISIETCS OOBEKTUBHBIM IMOKa3aTesleM MHBAa3WBHOCTHU
Mpu MpPOTEe3UPOBAHUU Ta300eapeHHOro cycrasa. Lleab uc-
caenopanusi. CpasHeHue ypoHeit CRP mocne omepanmit
Ha Ta300eApEeHHOM CyCTaBe B YCJIOBUSX JUOO KOMOMHALIMU
CIIMHAJILHOM aHeCcTe3Wr C IapaBepTeOpalibHON OJIOKAI0i,
160 OMHOI JINIIh CIIMHAIBHON aHecTe3nu. MaTepuaibl H
MeToAbl. 22 TalueHTa, MOABEepPTraBIINecs] OIHOCTOPOHHUM
onepamnusiM Ha Ta300eAPEHHOM CyCTaBe, ObLIM CIAydailHbIM
00pa3oM pacrpeseseHbl Ha ABe rpynmbl. B KOHTpoJabHOM
rpynne (n = 11) npuMeHsUlach OJHOpa30Basi CHMHAaIbHAs
aHecre3us. B uccienyemoii rpymme (n = 11) Bo BpeMs orie-

V.I. Kolomachenko’, V.S. Fesenko?

palvy MCIOIb30Bajach TaKas K€ CIIMHAaJbHas aHeCTe3Ws,
a IocJie ornepauuu — OJHOCTOPOHHSISI TTPOJIOHTMPOBAaHHAs
napaBepredpaibHas Osokana. Pesyabratel. Ha 1, 3 u 7-i
nocJjeonepauroHHeie AHU ypoBHU CRP Obutu cTaTuctuue-
cku 3Haunmo (p < 0,05) HuKe B UCciIenyeMoil TpymIe, YeM
B KOHTpoJIbHOI. BeiBoapl. [TociieonepannonHoe 06e30011-
BaHME MPOJIOHTMPOBAHHOI MapaBepTeOpaibHO OJIoKanoi
MOCJIe MHTPAOIIEPALlMOHHOW CIUHAJIBHOW aHECTEe3UM IS
orepanuii Ha Ta300eAPEHHOM CYCTaBe COIPOBOXIACTCS
MeHbIIUM Bo3pactaHueM ypoBHs CRP, yem mocie ogHoit
JIMIIb CIIMHAJbHON aHEeCTEe3UU.

KiioueBbie cli0Ba: xupyprust Ta300€IpeHHOTO CyCTaBa; CIIH-
HaJIbHAsl aHECTe3Us; TTapaBepTeOpaibHAs aHECTE3US

" Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

2 Danylo Halytskyi Lviv National Medlical University, Lviv, Ukraine

SYSTEMIC INFLAMMATORY RESPONSE AFTER HIP SURGERY: COMPARISON OF SPINAL ANESTHESIA
AND COMBINED SPINAL ANESTHESIA WITH PARAVERTEBRAL BLOCKADE

Abstract. Background. C-reactive protein (CRP) as a bio-
chemical marker for non-specific inflammation provides an ob-
jective measure of invasiveness in total hip arthroplasty. Objec-
tive. The aim of our study was to compare CRP levels after hip
surgery with either combined spinal and paravertebral blockade

or spinal anesthesia alone. The aim of our study was to compare
C-reactive protein levels after hip surgery with either combined
spinal and paravertebral blockade or spinal anesthesia alone.
Materials and methods. The prospective single-center cohort
study included 22 patients having elective unilateral hip surgery
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and randomly divided into two groups. There was no statistically
significant difference in anthropometric variables between the
groups. In the first (control) group (n = 11: 5 men and 6 wo-
men), single-shot spinal anesthesia (L3, plain 0.5% bupivacaine,
12 mg) was used. In the second (study) group (n = 11: 4 men
and 7 women), the same spinal anesthesia was used intra-op-
eratively; immediately after surgery the ipsilateral paravertebral
space at L3 level was catheterized with Perifix 401 kit (B. Braun,
Germany) and 1% lidocaine, 20 mL were administered. The
unilateral prolonged paravertebral blockade was maintained
with continuously administered 0.25% bupivacaine, 3 mL/hr,
during the first post-operative day, then with slow 10-mL bolus
each 8 hours during 2—3 days more. CRP levels were measured
using a latex-enhanced turbidimetric immunoassay technique
(Cobas 6000 Analyser, Roche Diagnoctics) preoperatively
and on postoperative days 1, 3, and 7. The results are reported
as the median (lower quartile — upper quartile [minimum —
maximum]), Mann — Whitney U test was used for intergroup
difference evaluation. Results. Preoperative CRP levels were
3.3 mg/L (1.2—6.9 [0.6—68.6]) in the first group and 3.5 mg/L

(1.6—10.9 [0.1-58.7]) in the second group (p < 0.05). On the
first post-operative day, CRP levels were 89.9 mg/L (44.2—
131.1[13.4—157.0]) in the first group and 30.5 mg/L (26.6—71.9
[21.6—89.6]) in the second group, the intergroup difference was
statistically significant (p = 0.039). On the third post-operative
day, CRP levels were 108.4 mg/L (80.3—146.5 [63.2—178.6])
in the first group and 74.6 mg/L (63.8—103.0 [20.9—160.5]) in
the second group, the intergroup difference was statistically sig-
nificant (p = 0.048). On the seventh post-operative day, CRP
levels were 32.6 mg/L (17.5—63.3 [6.3—84.5]) in the first group
and 14.9 mg/L (10.6—19.2 [8.8—25.0]) in the second group,
the intergroup difference was statistically significant (p = 0.01).
Conclusions. Post-operative analgesia with ipsilateral prolonged
paravertebral blockade after intra-operative spinal anesthesia for
hip surgery is associated with less C-reactive protein augmenta-
tion than with spinal anesthesia alone. The correlation between
C-reactive protein response and postoperative pain intensive-
ness needs additional study.

Keywords: hip surgery; spinal anesthesia; paravertebral anes-
thesia
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