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IMPUMEHEHUE YT AEBOAHON CMECH C BEAKOM B PAMKAX KOHIEITII N
«FAST-TRACK» ITPU IT1AHOBOW APTPOIIZIACTUKE KPYITHBIX CYCTABOB

AM. ATEEHKO!, A.C. HUKI®OPOB!, T.A. HUKIN®OPOBA? M.H. IEBEAEBA!

1 Hosocnbupckuit HayuHO-11CCA€40BaTeAbCKUI MHCTUTYT TpaBMaToAoruu u oproneann nm. 5./l Iuspsana, Hosocubupcxk, Poceniickas Pegepariist

2T opoackas kamHndeckas 6oapauna Ne 1, Hosocn6upck, Poceniickas Pegeparns

Lienb: oueHUTb BAMAHME NPUEMA YINIeBOLHO-6€N1KOBOM 3HTepasibHOWM CMeCcH Ha NnokasaTenn obmeHa BELLecTB, CAaMOYYBCTBME U CPOKM aKTUBM3ALMM
nocne sHAONPOTE3UPOBAHUA KONEHHOTO U Ta306eApPEeHHOr0 CyCTaBoB.

Matepuan u metoapl: NPOBeAEHA OLEHKa Pe3y/ibTaToB TeYEHWUs nepuonepaLmMoHHoro nepuosa 60 NaLMeHTOB C KOKCapTPO30OM M FOHApPTPO30OM B
nepvoa ¢ mapTa no uionb 2021 r. Bcem naumeHTam B YCIOBUAX CMIMHHOMO3TOBOW aHECTe3UM NPoBefeHO SHAONPOTE3MPOBaHUE TazobeapeHHOro
WK KONEHHOTO CycTaBoB. MauueHTbl uccaesyemoit rpynnbl Noayyanv sHTepanbHyto cmech «lpoBaiia-IKcTpa» 3a 2 Yaca 4o onepaumu. B octanbHom
BefieHne 60NbHbIX B NepuonepaLMoHHOM Nepuoae 6bi1o 0AMHAKOBbIM. AKTUBU3aLMA W BEPTUKAIN3aLMA NAaLMEHTOB NMPOBOAUNACH MO JOCTUKEHUIO
U3MYECKO rOTOBHOCTU, Pa3pPELLEHUNIO CNIMHANBHOIO 6110Ka M CTabubHOW reMoAMHaMMKe B AeHb onepauun Uam Ha cneayowmii AeHb.

Pe3ynbTathl: y BCEX MaLMEHTOB Yepes 4 Yaca perucTpupoBaHo NoBbILLEHUE YPOBHA FMOKO3bl B 06eMX rpynnax, CTaTUCTUYECKU 3HAUMMOE B KOHTPO/Ib-
Hol — 7,15+0,94 npotme 7,88+1,18 mmonb/n (p=0,02). CHUKeHME YPOBHA remoriobuHa He MMeo pasHULbl B UCCAedyeMbIX rpynnax v nepes sbl-
nuckoi coctasiano 100416 npotvs 10118 r/n (p=0,86). PasHuua B yposHe 0bLwwero 6enka nepes BbINUCKOM 6blna B NOJb3Y UCCAEAYEMON rpynnbl
63,116,1 npotus 59,2+5,9 r/n (p=0,17). CpoKku BepTUKanM3aLMmM B UCCAeAYEMON rpynne: B AeHb onepauymn 10 naumeHToB, ocTasibHble 20 NauMeHToB
— Ha cefytolye CyTKU. B KOHTponbHOM rpynne — 8 B AeHb onepauuu, 22 — Ha Cieflytolmid CyTKU. B KOHTpoibHOM rpynne Habntoganock 2 cayyas
nocneonepaLmoHHOM TOWHOTbI, NOTPeboBaBLUEN KOPPEKLMUMU.

3aKnlo4ueHne: MaKCMMalbHOe COXPaHEeHWe eCTECTBEHHOTO NYTU MUTAHUA U NPUEMA XKUAKOCTU ABAAETCA OCHOBHbBIM NOAXOAOM B COBPEMEHHOMN XMpyp-
rMun, 0cobeHHO B pamkax KoHLenumu ERAS. Npobnema Bbibopa KOHKPETHOM CXeMbl MUTaHWA B AeHb ONepaLyumn OCTaéTCA He 40 KOHLLA UCCel0BaHHOW.
Mcnonb3oBaHWe roToBbIX YINeBOAHO-6ENKOBbIX CMecelt ABNAETCA YA06HbIM pelleHnem, NO3BOAAET AOCTaBUTb HEOOXOAUMOE KOIMYECTBO SHEPTUK U
6enka. BanaHne cMecu Ha ypoBeHb Noc/ieonepaLMoHHbIX NOKa3aTesieit 6e1KoBoro 0bMeHa 0CTaéTcA OTKPbITbIM U TPebYeT AasibHeNlLero nsy4yeHus.
KntoueBble cnoBa: yckopeHHas peabunumayus, numamesnebHas cMece, 3HOONpome3uposaHue mazobedpeHHo20 cycmaga, SHOOMPoMe3uposaHue
KoMeHHo20 cycmasa.

Ona uutuposaHua: AreeHko AM, Hukndopos AC, Hukudoposa TA, Jlebesesa MH. NMpuMeHeHWe yrneBoAHOM cmecu ¢ 6ENKOM B pamMKax KOHLenLUumn «Fast-
track» Mpu N1aHOBOM apTPONAACTMKE KPYMHbIX CYCTaBoB. BecmHuK AsuueHHs!. 2022;24(2):168-75. Available from: https://doi.org/10.25005/2074-0581-2022-
24-2-168-175

ENHANCED RECOVERY (FAST-TRACK) PROGRAM IN ELECTIVE ARTHROPLASTY
OF WEIGHT-BEARING JOINTS
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Objective: To evaluate the effect of feeding with a whey protein plus carbohydrate drink on metabolic parameters, general state of the patient and
recovery time after knee and hip arthroplasty.

Methods: The results of the perioperative period of 60 patients with osteoarthritis (OA) of the hip and knee were evaluated between March and July
2021. All patients underwent hip or knee arthroplasty under spinal anaesthesia. In addition, patients of the study group received the ProvideXtra®
Drink 2 hours before surgery. Otherwise, the management of patients in the perioperative period was the standard. Mobilisation and verticalisation
of patients were carried out after achieving physical fitness, resolution of the spinal block and haemodynamic stability on the day of surgery or the
next day.

Results: In all patients after 4 hours, increased glucose levels were recorded in both groups, statistically significant in the control group — 7.15+£0.94
versus 7.88+1.18 mmol/l (p=0.02). The decrease in haemoglobin level had no difference in the study groups and before discharge was 10016 g/I
versus 101+18 g/l (p=0.86). The difference in total protein level before discharge was in favour of the study group, 63.116.1 versus 59.25.9 g/
(p=0.17). Verticalisation timing in the study group was as follows: 10 patients were verticalised on the day of surgery, and the remaining 20 patients —
were on the next day. In the control group — 8 patients were verticalised on the day of surgery and 22 — on the next day. In the control group, 2 cases
of postoperative nausea requiring correction were observed.

Conclusion: The modern surgical approaches include the maximal preservation of natural feeding, based on the Enhanced Recovery after Surgery
(ERAS®) concept. However, guidelines for choosing a particular diet on the day of surgery remain to be finally established. Using ready-made
carbohydrate-protein mixtures is a convenient solution that delivers the required amount of energy and protein. Therefore, the effect of the mixture
on protein metabolism in the postoperative period remains to be elucidated through further studies.
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BBEOEHMUE

Acnupaums Keayao4HOro COAEPHKMMOro BO BPems aHecTesuu
ABNAETCA PEAKMM, HO NOTEHLMANbHO daTanbHbIM OCAOXKHEHNEM [1].
Knaccuyeckan pabota Mendelson CL (1946) BBena noHATME acnupa-
LMOHHOIO MHEBMOHMWTA BCNEACTBME MOMALAHMA KeNy4ouHoro Co-
[EPXKUMOro B ApIxaTesbHble nyT. [pumeyaTenbHo, YTO Aaxe npu
OTCYTCTBUM OTAENEHWI MHTEHCMBHOW Tepanum He YMepa HU O04Ha U3
66 NaLMeHTOK C AaHHbIM CMHAPOMOM, a 2 NeTaNbHbIX Ucxoaa bbian
CBA3aHbl C OBCTPYKLMEN BEPXHUX AbIXaTebHbIX NyTel TBEPAOHN nu-
we [2].

OueBuaHOM NPOGUNAKTUKON peryprutaLmMm ABNAETCA yMeHblUe-
HMe 06bEMa KenyA04HOro COAEPHKMMOro NyTém ronogdanusa. Moaxos,
«Nulla Per Os» cTan raBeHCTBYIOLLMM B XMPYPrM U aHeCTe3nonormm
BN0Tb A0 80-x rofoB XX BEKa, KOraa Hauancsa ero nepecmotp. B pabo-
Te Maltby JR et al (1986) NposeMOHCTPMPOBaAHO OTCYTCTBME Pa3NNYMid
06bEMA COAEPKUMOTO KeNyaKa noc/e Npréma Bogbl, NO3TOMY NocTe-
NeHHO CPOKM ro1I0faHmA nepes, N1aHoBOM XMpypruei CHuKaauco [3).

C nosABNEHMEM KOHLENUMK YCKOPEHHOW peabunutaumm (ERAS,
«Fast-track») ocoboe BHUMaHMWe CTasno yaeNATbCA PEXUMY NMUTAHUA C
LieNblo MaKCMMAZIbHO PaHHEN aKTMBM3aLMK NaumeHToB. CoxpaHeHme
€CTECTBEHHOIO MyTV NPUEMA MULLY U KUAKOCTU ABNAETCA BaKHbIM
3NEMEHTOM LaHHOM TexHonorum [4]. B KayecTBe KenatenbHoro ane-
MEHTa B AeHb OnepaLmMn MHOTUMM aBTOPaMM PEKOMEHAYETCA MPUEM
YINEeBOACOAEPHKALLErO HANWTKa, M 3TO BOLWIO B PEKOMEHZALMN eB-
ponelickoro obLecTBa aHecTe3non0ros [5]. B aTUX e pekomeHAa-
LMAX YKa3bIBAETCA Ha LienecoobpasHocTb M3yyeHUn 3GPeKTUBHOCTU
YINEeBOAHbIX CMECeM, CoAePIKaLLMX TMAPOAN3AT COEBOrO HeKa, YTo 1
nobyanno Hac HayaTb AaHHOe UccnefoBaHve. MMnoTesa ero 3ako-
YaeTcsa B TOM, YTO NMPUMEHEHME rOTOBOM YINIeBOAHO-6€/KOBOW cMecH
B leHb ONepaLym yayyLlaeT TeYeHWE NOCAEONEPALMOHHOMO Nepuosa
noc/sie apTPONIACTUKM KOIEHHOTO U Ta306eApeHHOro CyCTaBoB.

LLENb NCCNEQOBAHUA

OueHWTb BAnAHWE NPUEMA CMECKU B AeHb OMnepaLum Ha noKasa-
Tenn obmeHa MtoKo3bl, Be/lKa, remorobrHa U CPOKM aKTUBM3aLMM
NaLMeHToB Nocae 3HAONPOTE3NPOBAHUA.

MATEPUAN U METOAbI

B COOTBETCTBMM C MPUHLMNAMM HAZNEXALLeh KAMHUYECKOM
NPaKTUKN NPOTOKON UCCNeioBaHMA Bbln 0bcyKAEH 1 0f06peH sTuye-
cKum KommuteTom Hosocnbupckoro HUUTO um. A1, Lmebaxa. C map-
Ta no ntonb 2021 r. 66110 NPOBELEHO OAHOLEHTPOBOE NPOCNEKTUBHOE
PaHAOMU3NPOBAHHOE KOHTPOAMPYEMOE UCCae0BaHMe.

Kputepuamm BKAOYEHMA B UCCe0BaHNE CTa/n: COrnacue na-
LIMeHTa, MAMONATUYECKUIA KOKCapTPo3 uam roHapTpos Il cT., nnaHosoe
nepBMYHOE TOTa/IbHOE 3HAOMPOTE3NPOBaHUE Ta306efpPEHHOro Mau
KONEHHOro CyCTaBa, HOPMasibHble UCXOAHbIE YPOBHU reMornobuHa,
obuiero 6enka 1 rioKosbl, Gusndeckuit ctatyc naumenta |-l knacca
no knaccudmkaumm ASA.

Kputepun ncknioueHna: oTkas ot y4actua B UCCNea0BaHUM, pe-
BM3WMOHHOE 3HA0MNPOTE3NPOBAHNE CYCTaBa, CaxapHbl avabert, dpusm-
yeckmit ctatyc IV v Bblwe No Knaccuduraumm ASA.

Bbino 0T06paHo 60 MALMEHTOB MO KPUTEPUAM BKAKOYEHWA U
WCK/IOYEHNA, NpoBegeHa paHAOMM3aLMA Ha 2 rpynnbl ¢ UCNONb30-
BaHWeM MeToAa KoHBepToB. B nccneayemyto rpynny A sowso 30 na-
LIMEHTOB, KOTOPble HaKaHyHe M 3a 2-3 yaca 40 onepauuu noay4anvm
YINIEBOAHYIO CMECH C FTMAPOAN3UPOBAHHBIM coeBbiM 6enkom MpoBaiig,
IkcTpa (Fresenius Kabi, Switzerland) B 06béme 200 M1, KOHTPONbHAA
rpynna b 30 nauneHToB HakaHyHe 1 B AeHb Onepauymn cMecb He no-

INTRODUCTION

Aspiration of gastric contents during anaesthesia is a rare
but potentially fatal complication [1]. Mendelson's syndrome,
or peptic-aspiration pneumonia, was first described in obstetri-
cal cases by Mendelson CL in 1946. It is noteworthy that even in
the absence of intensive care units at that time, none of the 66
patients with this syndrome died, and 2 deaths were associated
with upper airway obstruction with solid food [2].

One of the best approaches to the prevention of regurgita-
tion is to reduce the volume of gastric contents by fasting. The
nil by mouth (nulla per os, NPO) approach became dominant in
surgery and anaesthesiology until the 1980s, when it began to
be revised. Maltby JR et al (1986) demonstrated no differences
in the volume of gastric contents after water intake; therefore,
the fasting period before elective surgery gradually decreased [3].

With the advent of accelerated rehabilitation programs,
including fast-track surgery or enhanced recovery after surgery
(ERAS), special attention has been paid to the diet to mobilise
patients as early as possible. Preservation of natural feeding is
an essential part of this technique [4]. As a vital element, many
authors recommend taking a carbohydrate-containing drink on
the day of surgery, which was recommended by the European
Society of Anaesthesiology guidelines [5]. The guidelines also
recommend studying the effectiveness of carbohydrate mixtures
containing soy protein hydrolysates (SPHs), which prompted us to
address this problem. We hypothesise that using a ready-made
carbohydrate-protein mixture on the day of surgery improves the
postoperative period outcomes after arthroplasty of the knee
and hip joints.

PURPOSE OF THE STUDY

To assess the effect of the ready-made carbohydrate-protein
mixture given on the day of surgery on glucose, protein, haemo-
globin levels and the timing of mobilisation of patients after ar-
throplasty.

METHODS

According to the ethics principles derived from the Declara-
tion of Helsinki and consistently with the principles of Good Clini-
cal Practice (GCP) guidelines, the research protocol was approved
by the Research Ethics Committee at the Tsivyan Novosibirsk Re-
search Institute of Traumatology and Orthopedics, Novosibirsk,
Russia. Following this, a single-centre, prospective, randomised
controlled trial was conducted between March and July 2021.

The inclusion criteria for the study were as follows: patient
consent, stage 3 idiopathic OA of the hip or knee, elective pri-
mary total hip or knee arthroplasty, normal baseline levels of
haemoglobin concentrations, total protein and glucose, and the
patient's ASA grades |, Il, Il according to the American Society of
Anesthesiologists (ASA) physical status classification.

Exclusion criteria included: refusal to participate, revision
arthroplasty, diabetes mellitus, ASA physical status grade IV and
above according to the ASA classification.

60 patients were selected according to the inclusion and ex-
clusion criteria, and randomisation into 2 groups was carried out
using the sealed envelope system. Study group A included 30 pa-
tients who received a carbohydrate mixture with hydrolysed veg-
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nyvana. MaumeHTbl 06enx rpynn He UMenu orpaHUYeHuin B Nnpuéme
BOZb! B Nepuog 0 2 Yacos A0 onepauuu Ana npopunakTMKK runo-
Bonemuu. MNocne onepaumu NaumeHTbl 06eunx rpynn He Menu orpa-
HUYeHUIA NO NPMEMY BOAbIl, NUTaHUe (06blYHbIN CTON) BO306HOBAANM
nocne perpecca cnuMHanbHoro 610ka.

Bce 60n1bHble Hbln ONeprpoBaHbl B yCN0BUAX CTMHHOMO3rOBOW
aHecTe3uun nyTém BeeseHna 15-17,5 mr 0,5% pactsopa bynueakaunHa.
MHTpaonepauuoHHO NpoBoAMNachk cefalua NOCTOAHHOW MHOY3Mewn
JeKkcmeseToOMUANHA [0 JOCTUNKEHUA YPOBHA cepauuv — 1-2 6anna
no wkane RASS. Tabn. 1 u 2 oTobpakatoT BO3PacT, No U GU3NYECKNX
CTaTyC UCCNEe0BaHHbIX MALIMEHTOB, @ TaKXKe BUADI BbINMOAHEHHbIX UM
onepauui.

Kak B1AHO u3 TabnwL, To B COOTBETCTBMM C 33,@aHHbIMMW KpuTe-
pusAMKM 0TOOpPa rPynMbl NALMEHTOB OKA3a/MCb COMOCTaBMMbI MO BO3-
pacty v ¢pM3n4eckomy cTaTycy, ¥ apTPOnaacTuKa TazobespeHHoro u
KONEHHOrO CYCTaBOB MPeACTaBAeHa B rpynnax NpakTMYeCKn B PaBHbIX
NponopLMAX.

MHY3MOHHAA Tepanusa BKAKOYaNa B cebs M3OTOHWMYECKUI no-
JMMOHHBIN cbanaHcMpoBaHHbIM pactop (Sterofundin® ISO, B. Braun
Melsungen AG, Germany) co ckopocTbio 3-7 MA/Kr B Yac. O6béM
MHOY3MM Y BCEX MaumeHToB He npesbiwan 1000 ma. O6bém Kposo-
NOTEPU YUMTbIBA/IU, KaK CYMMY KPOBOMOTEPM BO BPEMsA OMnepauum u
06bEMa NOTepu KPOBM B NepBble CYTKM Yepes paHeBOW ApeHax Ao
€ro yfaneHus.

®uKcupoBanca ypoBeHb MIOKO3bl Nepes nogayelt B onepa-
LMOHHY0, MHTPAONepaLMOHHO 1 nocne onepauunu, B 1 cyTkun nocne
onepauuu. YposeHb obLiero 6eska u remornobvHa peructpupoBanm
npu rocnutanusaumu, 8 1 n 3 cyTkn nocne onepauuun. Kpome ato-
ro, GUKCMPOBANUCH CyYau CAefytoLMX HeXenaTeNbHbIX ABNEHUN:
HeobX0AMMOCTb MCMO/b30BaHWA Ba30MPECCOPOB, MHCYAMHA, MO-
cneonepauyoHHan TOWHOTA AKX PBOTA. PerncrtpmpoBanvcb CPoKM
HaxOXAEeHWA B OTAENEHUW PeaHVMaLMM U CPOKN BEPTUKANU3ALIMK
NauyeHTOoB.

Ons cTatucTnyeckoit 06paboTkM Mcnonb3oBanack NporpaMma
IBM SPSS Statistics 22. [ina HenpepbiBHbIX AAHHbIX NPOBEPKA HOp-
MaNbHOCTW pacnpefeneHna oueHnBanacb npu nomowy tecta LWanwm-
po-Yunka. JaHHble ¢ HOpMaibHbIM pacnpefeneHnem npeacTaBaeHbl
KaK cpeaHee apudMeTUHecKoe U CpeaHEKBAPATUYHOE OTKIIOHEHWE,
[aHHble C HEHOPMabHbIM — B BUAE MeAMaHbl Y MEKKBAPTUIbHOMO
MHTepBana. 11 cpaBHeHUA 3TUX AaHHbIX 6b11 Ucnonb3oBaH U-kpute-
puit MaHHa-YUTHU. BUHapHble AaHHble NpeacTaseHbl B BUAE Yncna
1 npoLeHTa oT 0b6Lelt BbI6opKK. CTAaTUCTUYECKU 3HAYUMbIM OTANYMNE
cuntanu npu p<0,05.

Tabnuya 1 Xapakmepucmuka nayueHmos (Me [25q; 75q])

MNMokasaTtenb A (n=30) b (n=30)
Bospacr, roabl 63,5 [56,5;67] 66 [61,5;69]
9/21 11/19
)
s, LR ) (30%/70%) (36,7%/63,3%)
ASA I 7 9
ASA I 23 21

Ta6nuua 2 Xapakmepucmuka 8bINOAHEHHbIX BMEWamesnscms

Bua onepauuun A (n=30) b (n=30)
JHAonpoTe3npoBaHme 14 15
KOJIeHHOTO cycTaBa
dHOoNpoTe3npoBaHue 16 15

TazobeppeHHOro cycTaBsa
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etable protein ProvideXtra® Drink (Fresenius Kabi, Switzerland) in
a volume of 200 ml the day before and 2-3 hours before surgery.
In contrast, control group B comprising 30 patients, did not re-
ceive the mixture the day before or on the day of the operation.
Patients in both groups had no restrictions on water intake up to
2 hours before surgery to prevent hypovolemia. After the surgical
procedure, patients in both groups had no limits on water intake,
and food (a regular diet) was resumed after regression of the spi-
nal block.

All surgeries were done under spinal anaesthesia with 15-
17.5 mg of a 0.5% bupivacaine solution. Intraoperatively, dex-
medetomidine continuous infusion was given until the sedation
level (RASS score) 1-2 on the Richmond Agitation-Sedation Scale
(RASS) scale was reached. Tables 1 and 2 show the patients' data,
including age, gender, physical status, and the types of surgical
procedures performed.

As seen in tables 1 and 2, there were no considerable differ-
ences between the groups regarding the patients' age, physical
status, and types of surgery.

Balanced full electrolyte solution for infusion therapy (Ste-
rofundin® ISO, B. Braun Melsungen AG, Germany) was used at
the rate of 3-7 ml/kg/h. The volume of infusion in all patients did
not exceed 1000 ml. The blood loss was measured as the sum of
intraoperative blood loss and postoperative drainage on the first
day following the surgery before drainage removal.

Blood glucose levels were recorded before, during, and 24
hours after surgery. Total protein and haemoglobin levels were
recorded during admission, on days 1 and 3 after surgery. In ad-
dition, the following adverse events were recorded: vasopressor
for hypotension management, insulin administration for postop-
erative hyperglycemia management, and postoperative nausea
or vomiting. The length of stay in the intensive care unit and the
timing of verticalisation of patients were recorded.

IBM SPSS Statistics V22.0 software was used for statistical
processing. The normality of the distribution of variables was
evaluated by Shapiro-Wilk tests. Normally distributed data were
presented as the mean and standard deviation. For data not nor-
mally distributed, median with interquartile range were used.

Mann-Whitney U-test was used for paired comparisons be-
tween independent groups in quantitative variables. Categorical
variables were expressed as absolute values and relative frequen-
cies (%). Differences were considered statistically significant at
p<0.05.

Table 1 Patient's demographic and clinical data (Me [25q; 75q])

Group A (n=30) Group B (n=30)

Age (years) 63.5 [56.5;67] 66 [61.5;69]
Gender: males/females, 9/21 11/19
n (%) (30%/70%) (36.7%/63.3%)
ASA Il 7 9
ASA Il 23 21

Table 2 Types of surgical interventions performed

Knee joint endoprosthesis 14 15

Group B (n=30)

Hip joint endoprosthesis 16 15
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PE3YNbTATbI

HW B 0HOM Cnly4ae He BO3HUK/IO HEXEeNaTeNbHOM peakuumn Ha
BBEAEHME MCMONb30BaHHbIX NPENapaToB, BCE MaLMEHTbI, BK/IHOYEH-
Hble B UCCIe40BaHWe, NPOLU/IN 3aM/IaHUPOBAHHbIE TOYKU UCCNIeA0Ba-
HUA.

VI3MEHEeHWA ypoBHA 11IOKO3bl B NEPUONEPALIMOHHOM Nepuoae
oTobpaskeHbl B Taba. 3.

MoKasaTenu IMKEMUM He MPEBLIWANN HOPMAJIbHBIX 3HAUEHMIA
Ha 3Tanax uccnesoBaHuA, Nepes NoAayel B onepaLlyoHHY0 YPOBEHb
TJIOKO3bl B MUCCAIEAYEMOM Tpyrne HeCKObKO MPEeBbias YPOBEHb B
KOHTPO/IbHOM, HO S@HHOE Pa3/InYMe He UMENO CTaTUCTUUECKOW 3HaUU-
mocTu. Mocne perpecca cnHanbHOM 610Kaabl M BOSHUKHOBEHUA 60-
JIeBOTO CMHAPOMA OXKMAAEMO MOBbICM/ICA YPOBEHb IIMKEMUM B 0BEnX
rpynnax. Mpu 3Tom B KOHTPO/IbHOM rpynne NoKasaTenu MUKemM1n CTa-
TUCTUYECKM 3HAUMMO NPEBBILLIAIN YPOBEHb IMTUKEMWUM B UCCNIElyEMOV
rpynne. H1 B ogHOM C/ly4ae ypoBEHb /HOKO3bl He TpeboBan Koppek-
LMW UHCYNIMHOM.

O61BEM KPOBOMOTEPYM YUUTLIBAIM CYMMAPHO: MHTPAONePaLLMOH-
HO M3MEPEHHbIM 06BEM U NOTEPU B PaHEBOW APEHAMK, KOTOPbIV yaa-
NANN He No3aHee creaytowWwero aHA. B obenx rpynnax 06bEm KpoBo-
notepu He otan4anca u coctasun 300 mn [250;350] B rpynne A u 300
mn [200;400] B rpynne b. AuHamuKa remornobuHa u obuuero 6enka
npeacTasneHa B Tabn. 4.

HecmoTpa Ha Hebonbliol 06bEM 3aperncTpMpoBaHHOMN Kpo-
BONOTEPY, HabNtOgaEMOE CHUXKEHME remornobuHa B 0beunx rpynnax
6b110 06YCNOBNEHO HE TOMbKO APEHAKHBIMM NOTEPSAMM, HO U UCTe-
YeHMEM KpOBW B MATKME TKaHW. O6bEM 3TO KpoBOMOTEPU NPSAMO
OLEHWUTb He NPEeACTaBAANOCh BO3MOXHbIM. B obeux rpynnax nepes
BbINMUCKOM HabNo4aN0Ck NOBbILLEHWE YPOBHA 06LLero 6enka no cpas-
HeHWto ¢ 1 cyTKamu nocne onepauuu, NPUYEM CPesHUIA YPOBEHb B
uccaesyemoi rpynne Ha 3 r/n 6bia Bbilie KOHTPONbHOW. OgHaKO ypo-
BEHb CTATUCTUYECKOM 3HAYMMOCTM BblN HELOCTATOUHbIN. [emoaMHa-
MUYECKOe MOoKa3aTenu B 06enx rpynnax 6biau cTabunbHbIMK Ha BCex

TaEnuua 3 .VpOBEHb 2/1IUKeMUU Ha 3manax ucciedosaHuA

RESULTS

There were no adverse reactions to the prescribed drugs,
and all patients enrolled in the study achieved primary endpoints.

Changes in glucose levels during the perioperative period
are shown in table 3.

The glucose levels were within the normal range at the stag-
es of the study. Before the surgery, the glucose levels in the study
group slightly exceeded the control group level; however, this
difference had no statistical significance. After the spinal block's
regression and the pain onset, the glucose levels in both groups
increased as expected. In this case, the control group's glucose
levels significantly exceeded the study group's. There was no case
of the increased glucose level requiring correction with insulin.

The blood loss was measured as a sum of intraoperative
blood loss volume and postoperative drainage on the first day fol-
lowing the surgery. There was no difference between the groups
regarding the blood loss volume, which averaged 300 ml in both
groups, [250;350] and [200;400] in groups A and B, respectively.
The dynamics of haemoglobin and total protein are presented in
Table 4.

Despite the insignificant volume of recorded blood loss, the
observed decrease in haemoglobin in both groups was due to
drainage losses and bleeding into the soft tissues. The volume of
this blood loss could not be directly measured. In both groups, at
discharge, an increase in total protein level was observed com-
pared with the level 24 hours after the surgery. The average lev-
el in the study group was 3 g/I higher than in the control group.
However, the level was statistically insignificant. Hemodynamic
parameters were stable in both groups throughout the periopera-
tive period and did not require correction.

Patients taking ProvideXtra® Drink on the day of surgery had
no postoperative nausea and vomiting. In contrast, in the control

Tpynnbi UcxogHO B xoae onepauum 4 yaca nocne onepauum 1 cyTkM nocne onepauuun
A 6,1+1,48 5,49+1,06 7,15+0,94 6,0310,82
b 5,59+0,54 5,51+1,04 7,88+1,18 6,22+0,83
p =0,07 =0,92 =0,02 =0,61

NpumeyaHwe: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMA NOKasaTenei Mexay rpynnamu (no Kputepuio MaHHa-YutHu)

Table 3 The glucose levels at various stages of the study (mmol/l)

Group A 6.1+1.48 5.49+1.06
Group B 5.59+0.54 5.51+1.04
p =0.07 =0.92

Intraoperatively

4 hours after surgery 24 hours after surgery

7.15+0.94 6.03+0.82
7.88+1.18 6.22+0.83
=0.02 =0.61

Note: p — statistical significance of the difference between the groups (according to the Mann-Whitney test)

Tabauya 4 YposeHb 2eMo2106UHa U 0bwie2o benka Ha
amanax uccnedosaHus (2/n1)

Femorno6uH / Haemoglobin

Table 4 The level of haemoglobin and total protein at various
stages of the study (g/l)

06wmi1 6enok / Total protein

NcxogHo 1 cyTkM Bbinucka UcxogHo 1 cyTkM Bbinucka
Baseline level 24 hours Levels at discharge  Baseline level 24 hours Levels at discharge
A 133.0£14.0 113.0£15.0 100.0£16.0 69.4+6.7 56.1£12.3 63.116.1
B 135.0+13.0 111.0+16.0 101.0+£18.0 68.1+6.4 56.9+5.0 59.245.9
p =0.61 =0.62 =0.86 =0.37 =0.6 =0.17

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NNUMA NOKasaTenei Mexay rpynnamu (no Kputepuio MaHHa-Yuthu)
Note: p — statistical significance of the difference between the groups (according to the Mann-Whitney test)
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3Tanax NepuonepaLMoHHOro Nnepuoaa v He TpeboBanu KoppPeKLMH.

Y naumeHToB, NpMHMMaBLWKX MpoBaiig B AeHb onepauuu, He
6b110 3aperucTpUPOBaHO C/ly4aeB NocneonepaLroHHON TOWHOTLI U
PBOTbI, B KOHTPO/IbHOM IPynne 2 nauuMeHTam nocae onepaLyum noTpe-
60BanoOCh BBEAEHWNE OHAAHCETPOHA A/18 KYNMUPOBAHMUA TOLWHOTHI, He
CBA3aHHOMN C HECTAaBUNBHOCTBIO FEMOAUHAMMKM.

B uccnepyemolit rpynne 22 naupenta (73%) 6biam nepeseseHbl
B NpoduIbHOE OTAENEHME B TOT XKe AeHb, B KOHTPOMbHOM rpynne — 20
(66%). B rpynne A 10 (45%) naupeHToB 6blIM BEPTUKANM3MPOBAHDI B
TOT e [eHb, OCTa/ibHble — YTPOM CNeaytoLero AHA. B KOHTPObHOM
rpynne b u3 20 nepeBeaEHHbIX NALMEHTOB Obl10 BEPTUKANIM3UPOBAHO
8 (40%).

OBCYXAEHUE

Mpobnema nuTaHus B NepUONEpPaLMOHHOM nepuode UMeeT
[LaBHIOI WUCTOPUIO, U NOAXOAbI K 3TOM npobaeme MeHAAUCb AOCTa-
TOYHO pafuKanbHO. [lonroe Bpems OCHOBHbIM bbln NOAXOA, OTKasa
OT NPMEMA NULLM U }KMAKOCTU 33 MHOTO YacoB A0 onepauuu 1 nosa-
Hee BO306HOB/EHNE CTECTBEHHOIO NUTaHUA NOC/E BMELLATENbCTBa.
Maen sTUx orpaHUYEHWi 3aKao4anack B TOM, 4Tobbl He TOIbKO npe-
[0TBPaATUTL PUCK peryprutaumm u acnupaummn KenyaouHoro cogep-
KMMOTO, HO U MMHUMU3MPOBATb Harpy3Ky Ha Kenya04YHO-KMULLEYHbIN
TPaKT C Lenblo NPodUNAKTUKM HECOCTOATENbHOCTM aHAaCTOMO30B B
NONOCTHOW XMpyprun. OAHAKO TakMe Mepbl He yyyLwany, a yxyalanu
TeyeHWe NocseonepaLMoHHOro Nepuoaa, NOCKONbKY BEN K FMMNOBO-
JIEMUU, YMEHBLUIEHMIO 3aMacoB IMMKOreHa, aKTUBaLMK KaTabonmsma u
WHCYNMHPE3UCTEHTOHOCTU. KpomMe TOro, OTMEHa NPUBbLIYHOTO PEXU-
Ma NWTaHUA HebNAronpuATHO CKa3blBasaCb Ha CaMOYYBCTBUM MaLy-
€HTOB, NPMBOAMAA K YBEIMYEHMIO YPOBHSA cTpecca [6, 7]. C pocTom ao-
KasaTesnbHOM 6a3bl 6e30NacHOCTM IMbepPanbHOro NoAX0Aa K MUTAHMIO
U NUTBIO XMAKOCTM A0 onepauyun chopMUpoBaNnUCh COBPEMEHHbIE
PEKOMEHaLMK, KOTOpble OrPaHMUYMBAOT NPMEM TBEPAOMN NULLM 3a 6
4acoB [10 onepaLym, NPo3paYHbIX KUAKOCTel —3a 2 yaca [5].

3HAoNpoTe3npoBaHue Ta3o0beapeHHOro U KONEHHOTO CYCTaBoB
ABNAETCA [OCTAaTOMHO TPaBMATUYHLIM XMPYPrUYecKMM BMeLaTenb-
CTBOM, KOTOpOe TpebyeT 3HauMTE/IbHbIX 3aTPaT OpraHM3ma Ha BOCCTa-
HosneHve. CoBepLIEHCTBOBAHNE XMPYPrMYECKUX AOCTYNOB, ONTUMM-
3aUMA TEXHUKM OnepaLiMm, OTKa3 OT APEHAXeN co34atoT YCA0BKA 4N1A
MOBMAM3aLMM NALMEHTOB B MEPBbIE CYyTKM MOC/AE BMELLATENbCTBA.
3apaya HYTPUTMBHOM NpeAonepaLyoOHHOM MOAFOTOBKM COCTOMUT B
CO3/4aHWUM JOCTATOYHbIX 3aMacOB SHEPTVM A1 MAKCUMAbHO PaHHEN
aKTMBM3aLMM NaLLMEHTa U NPeOTBPALLEHUM Pacnaja MblLLeYHOM TKa-
HU. NPUEM YrNeBOACOAEPKALLMX KMAKOCTEN 33 2 Yyaca 40 onepauum
HanpaB/IEH B TOM YMC/E U Ha pelueHue 3ToM 3agaum [8, 9]. B Hawem
UCCNef0BaHMM 3aZla4a aKTUBM3aLLMK B NEPBble CYTKM Bblna ycnewHa
peweHa y 10 nauueHToB B rpynne A npotus 8 nauMeHTOB B rpynne
b. be3ycnoBHO, Ha CPOKM aKTMBM3aLMMW MALMUEHTOB BAMAET MHOMe-
CTBO GaKTOPOB: UCXOLHAA MbILLIEYHAsA aKTUBHOCTb, YPOBEHb 60N1EBOrO
CUHAPOMA, BMA aHecTe3nM M npoyee [4], nosTomy BAUAHME NpUEMA
nUTaTeNbHON CMECU TPYAHO BbIYNEHWUTb. TEM He MeHee, pe3ynbTaTbl
aKTMBM3aLMM B UCCNedyemoit rpynne 6binm HECKONBKO NyuJlle.

[MHamuKa YpOBHA INIOKO3bl KPOBU ABNAETCA pe3ynbTaToM Aeit-
CTBWA MHCY/IMHA M KOHTPUHCYNAPHBIX FOPMOHOB, BblpabaTbiBaOLLMXCA
B OTBET Ha XMPYPIUYECKMN CTPECC, a TaKKe OT YyBCTBUTE/bHOCTYU pe-
LIenTOpOB K MHCYNNHY, AaXe Y NaLMEeHTOB He CTPaAAtoLLMM CaxapHbIM
anabetom |l TMna. PaHee cuMTanoch, YTO BbICOKMIA YPOBEHb MIOKO-
3bl KPOBM CO3Z3ET 3amac NUTaTe/IbHbIX BELLECTB W ABaseTcA bnaro-
NPUATHBIM GaKTOPOM. B HacToslee Bpems MOKa3aHO, YTO BbICOKMIA
YPOBEHb [/110KO3bl B NEPUONEPALLMOHHOM Nepuose accoLMnpoBaH ¢
yBENNYEHMEM YACTOTbl OC/IOKHEHUI NOCAE OnepaLLy, B NepByto oue-
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group, 2 patients had nausea not associated with hemodynamic
instability and required the ondansetron administration.

22 patients (73%) and 20 (66%) were transferred to the
specialised department on the same day in the study and control
groups, respectively. In group A, 10 (45%) patients were vertical-
ised on the same day, while other patients in this group - were
in the morning of the next day. Out of 20 transferred patients in
control group B, 8 (40%) were verticalised.

DISCUSSION

Postoperative nutritional support has a long history, and
approaches to this problem have changed quite radically. For a
long time, the primary strategy was to refrain from food and fluid
intake many hours before surgery and the late resumption of nat-
ural nutrition after the surgical intervention. The refrainment was
aimed to prevent the risk of regurgitation and aspiration of gas-
tric contents and minimise the load on the gastrointestinal tract
to prevent anastomotic leaks in abdominal surgery. However,
contrary to expected results, such measures did not improve but
negatively impacted the postoperative course. They led to hypo-
volemia, a decrease in glycogen stores, activation of catabolism
and insulin resistance. In addition, the refrainment from the reg-
ular diet adversely affected the patients' general state, creating
unnecessary stress [6, 7]. With the growing evidence regarding
the safety of liberal preoperative food and fluid intake, current
recommendations state that it is safe to allow solid food and clear
fluid intake until 6 and 2 hours, respectively [5].

Endoprosthesis replacement of the hip and knee joints is a
rather traumatic surgical intervention, which requires high expen-
ditures for the body to recover. Improving surgical approaches,
optimising the surgical interventions' technique, and avoiding
drains are factors conducive to mobilising patients on the first day
after surgery. In the preoperative period, the primary nutrition
goal is to create sufficient energy reserves to mobilise the patient
as early as possible and prevent the breakdown of muscle tissue.
The intake of carbohydrate-containing drinks 2 hours before sur-
gery is also aimed at achieving this goal [8, 9]. In our study, the
patients' mobilisation on the first day was successfully performed
in 10 and 8 patients in groups A and B, respectively. Many factors
influence the timing of patient mobilisation: muscle baseline ac-
tivity, the severity of pain, type of anaesthesia, etc. [4]. Therefore,
it is difficult to isolate the effect of the mixture intake. However,
the mobilisation in the study group showed somewhat better re-
sults.

Changes in blood glucose levels depend on the action of
insulin and counterregulatory hormones produced in response
to surgical stress, as well as the sensitivity of insulin receptors,
even in patients without type Il diabetes mellitus. Previously, high
blood glucose levels were thought to create a supply of nutrients
and were considered a favourable factor. It has now been shown
that high glucose levels in the perioperative period are associated
with increased complications after surgery, primarily infectious
ones [10]. According to current recommendations, increased
glucose levels above 10 mmol/I are unacceptable. In our study,
in both groups, glucose levels did not require correction; it was
within the range before and during surgery. However, glucose lev-
els increased 4 hours after surgery in the presence of regression
of the spinal block and the onset of pain. Moreover, in group B,
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peap, MHeKUMoHHbIX [10]. CornacHO COBPEMEHHbIM peKOMeHAaLM-
AIM, HELONYCTUMO MOBbILIEHWE YPOBHA [IIOKO3bI Bbiwe 10 MMoAb/a.
B HawweMm uccnenoBaHuM B 06emnx rpynnax ypoBeHb IIMKEMUM He Tpe-
60Ban KOPPEKLMM, HAXOAWACA B NPEAENaXx AOMYCTUMbIX 3HAYEHWI [0
1 BO Bpemsa onepaumn. OTMeYanocb NOBbILLEHUE YPOBHS [/HOKO3bI
yepes 4 yaca nocsie onepaumu Ha GoHe perpecca CNUHaAbHOTO 6/10Ka
1 nosiBNeHna 6onesoro cuHapoma. NMpruém B rpynne b, He nonyyas-
el cMech 3a 2 Yaca onepaLuu, NOBbILEHUE YPOBHS [1OKO3bI OblI0
CTaTUCTMYECKM 3HaYMMO (p=0,02). ITO MOXKEeT CBUAETENLCTBOBATL O
CHWXXEHWMN MHCYNIMH-PE3UCTEHTHOCTM Ha dOoHe Npuéma cmecy.

MpMeHEeHWe NIOKO30COAEPKALLMX CMEeCeli BHECEHO B CO-
BPEMEHHble PEeKOMEeHJALMKM NepuonepauyoHHoro nepuoda AnAa
B3POCAbIX U feTeit [5]. Tem He MeHee, Ux BAUAHME Ha CPOKWU rocmu-
Ta/M3aLMK M KONMYECTBO NEPUONEPALIMOHHbIX OCNIOKHEHUI OCTaéTCA
AvckytabenbHbim [11, 12]. OpgHako 6ONbWMHCTBO MCCNeaoBaTenei
COMacHbl C TeM, YTO MPUMEHEHWE YIEBOAHbIX CMeCcei ymeHbLua-
€T YyBCTBO ro/104a, YPOBEeHb CTPecca M YacToTy nepuonepaLmoHHoOM
TOWHOTbI M pBOTHI [7, 13]. Hawm AaHHble NOKa3bIBaloOT, YTO B rpynne,
NPUHUMaBLLEW CMecb, He 3aperucTpUpPoBaHO C/ly4aeB TOLUHOTLI, @ Y
2 NaLMeHTOB KOHTPOJIbHOW pynnbl NOTPeboBasoch BBEAEHWE NPOTH-
BOPBOTHbIX NpenapaTtos.

TeHaeHUMe Bce COBPEMEHHON XMPYPruK, B TOM uncie op-
TONEANYECKOW, ABNAETCA CHUMKEHWE UHBA3UBHOCTM BMeLLATebCTBA
nyTém pa3paboTKM cneumanbHbIX JOCTYNOB, UHCTPYMEHTapHS, TaK-
TUKU BEAEHMA, YTO NO3BONAET CHU3UTL OOBEM MOBPENAEHUA TKa-
Hel, a, 3HauuT, U 06BEM nepuonepaLMoHHON KposonoTtepw [14].
Tem He mMeHee, apTPONAACTUKA KONEHHOrO W TasobenpeHHOro cy-
CTaBOB OCTAéTCA [OCTAaTOYHO TPABMATUYHbIM BMELLATENbCTBOM,
COMPOBOXAAETCA 3HAUUTENbHBIM MOBPEXKAEHUEM TKAHEN U MOXET
NpUBECTU K HEOBXOAMMOCTU TPaHCDY3MM KOMMOHEHTOB AOHOPCKOW
KpoBK [15]. XoTa 06bEM 3aperncTpupoBaHHO NepuonepaLmMoHHoM
KPOBOMOTEPU B HalleM UCCNeA0BaHUK B cpeaHem coctaBnan 300 mn
B 0b6enx rpynnax, BaxKHO NOHUMATb, YTO NOTEPSA KPOBU NPOUCXOAMUT U
B MATKME TKaHW, NO3TOMY CHUXeHWe obLero 6eska 1 remornobuHa
nocne apTPONAACTUKM KAUHUYECKU 3HAYMMO, XOTb U He notpebo-
Ba/I0 NPOBeAEHMA reMoTpaHChY3nM y AaHHbIX NALMEHTOB. YMeHb-
LeHWe YpoBHA remornobuHa B 06eunx rpynnax nepes BbiNUCKoOM co-
cTaBnAno npumepHo 30 r/n OTHOCUTENBHO UCXOAHOTO YPOBHA U He
MMeNOo CTaTUCTUYECKOM pasHULLbl B UcCaelyemblx rpynnax. CHuxe-
HWe ypoBHA 0bLiero 6eska cooTBeTCTBYET 06BEMY 06LIei KpoBono-
Tepu, B 3TOM CBA3M OblNI0 MHTEPECHO OLEHUTb CTENEHb BAUAHUA A0-
Hauwuu npotenHa B cmeck MpoBaiig Ha yposeHb obuiero 6eska npu
BbINMcKe. HecmoTps Ha To, YTO pasHMLa B ypoBHe 06Luero 6enka He
[OCTUIIA CTAaTUCTUYECKON 3HAYMMOCTH, YPOBEHb BesKa B Uccnenye-
MO rpynne 6bin Bbile, YeM B KOHTPObHOM.

Takum 06pasom, rMnoTesa UCCIEA0BaHUA — Y/yYLIEHWE Teue-
HWA NOCNeonepaLyoHHOro Neprosa — NOATBEPKAAETCA PasHULLEN B
CpOKax aKTUBM3aLMKM, YyPOBHE NOCEONEPaLMOHHON MNepPrINKeMIUM
1 obLero 6eska nepes, BbINMCKON MeXAY UCCaesyemoln U KOHTPO/Ib-
HOM rpynnamu.

Bmecte c Tem, Halle uccnefoBaHWe MMeeT onpeaenéHHble
orpaHuyeHnsa. Mbl CO3HaTENbHO OLEHMBanW oblwuin 6enok, a He oT-
ZenbHble 6enkoBble GPaKLMK, MOCKOBKY Bbl10 UHTEPECHO OLEHUTD
MMEHHO 06LWMiA cuHTE3 Benka B mocneonepauoHHom nepvoge. Og-
HaKo Masblii 06bEM BbIGOPKM He NO3BOAWA HaM BbIAIBUTL CTAaTUCTUYE-
CKYH0 3HAUMMOCTb Pa3HULbl YPOBHA 0bLLEro Be/ika mexay rpynnamu.
YBenuyeHue uncna HabnrogeHU UM pasHULA B ypoBHe anbbymuHa
B rpynnax MoxeT ABAATbCA HaNPaBAEHNAMM JaNbHENLNX UcCnea0Ba-
HUA.

which did not receive the mixture 2 hours before surgery, the in-
crease in glucose levels was statistically significant (p=0.02). The
increase may indicate a decrease in insulin resistance while taking
the mixture.

The use of carbohydrate-containing mixtures in the periop-
erative period for adults and children is included in current rec-
ommendations [5]. However, their influence on the length of
hospital stays and the incidence of perioperative complications
remains debatable [11, 12]. However, most researchers agree
that using carbohydrate mixtures reduces hunger sensations,
stress, and the incidence of perioperative nausea and vomiting [7,
13]. Our data show that no cases of nausea were reported in the
group where the patients received the mixture, while 2 patients
in the control group required the administration of antiemetics.

Recent trends in orthopaedic surgery aim to minimise in-
vasiveness by developing precise surgical accesses, new surgical
instruments and management strategies. All those measures can
reduce the amount of tissue damage and, hence, perioperative
blood loss [14]. Nevertheless, arthroplasty of the knee and hip
joints remains a rather traumatic intervention, accompanied by
significant tissue damage, which may require transfusion of do-
nor blood components [15]. Although the volume of recorded
perioperative blood loss in our study averaged 300 ml in both
groups, it is essential to understand that blood loss also occurs
with bleeding into soft tissues. Hence, the decrease in total pro-
tein and haemoglobin levels after arthroplasty is clinically signifi-
cant, although it did not require a blood transfusion in these pa-
tients. Haemoglobin levels in both groups before discharge were
approximately 30 g/l lower than baseline and had no statistical
significance. The total protein level decrease correlates with total
blood loss; in this regard, it was interesting to investigate the im-
pact of ingesting protein in the ProvideXtra mixture on the total
protein level at the time of discharge. Although the difference in
total protein levels had no statistical significance, the protein lev-
els in the study group were higher than in the control group.

Thus, the study's hypothesis — using a carbohydrate-pro-
tein mixture improves the course of the postoperative period
outcomes is confirmed by the difference between the study and
control groups in terms of the mobilisation timing, postoperative
hyperglycaemia levels and total protein before discharge.

However, our study has certain limitations. We deliber-
ately evaluated the total protein rather than individual protein
fractions since we were interested in assessing the total protein
synthesis in the postoperative period. However, the small sample
size did not allow us to identify the statistically significant differ-
ence in the total protein level between the groups. Increasing the
number of observations or differences in albumin levels between
groups may be areas for further research.

CONCLUSION

The modern surgical approaches include the maximal pres-
ervation of natural feeding, based on the Enhanced Recovery af-
ter Surgery (ERAS®) or the "Fast-track" concept. However, guide-
lines for choosing a particular diet on the day of surgery remain
to be finally established. Using ready-made carbohydrate-pro-
tein mixtures is a convenient solution that delivers the required
amount of energy and protein. However, the effect of the mixture
on postoperative protein metabolism remains open and requires
further study.
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3AKNIOYEHME

MaKcumanbHoe coxpaHeHWe ecTecTBEHHOro NyTW MUTaHWA U

NPUEMA KMIKOCTU ABNAETCA OCHOBHbIM NOAXOLOM B COBPEMEHHOM
XMPYPruM, 0COBEHHO B pamKax KoHuenumumn «Fast-track». Mpo6aema
BbIGOpa KOHKPETHOM CXeMbl NUTaHUA B LeHb OnepaLymn OCTaéTea He

[10 KOHLIA UCCe0BaHHOM. Mcnonb3oBaHWe rotoBbIxX yriesoaHo-6en-
KOBbIX CMeceit ABNAETCA YA0BHbIM pelueHnem, No3BO/AET AOCTaBUTL
HeobXoAMMOe KONMYECTBO aHeprm v 6eska. BanaHmue cmecu Ha ypo-
BeHb MocneonepaLMoHHbIX NoKasaTeneit 6en1KoBoro obmeHa ocTaér-
CA OTKPbITbIM M TpeByeT AanbHENLIEro nsyyeHus.
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