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Lo®HImbe  30Mgws3om® 3530605 m3gMoEool 990amd (330300msb,
35806 OmELs3 FGH0IMEOIMMO  sBaLMGBos Lo®fjdwbm Mobymgom
395300 935053690 y39e0s Lobol 3MbEHM3IMIE0ME BI030MSb.

II 85%580 M300©Jd00 sbglmgBoOL X aMRTo TgmMg X aIBME dgsmgdom
Lo®fdbme dgBHos G3o30wo fgeobs s 3Mbmgdol sMgdo, bmerm dglsdg
X3993d0 33030000 LogMHNME 56 IROJLOMS.

35309b@mo  obsfioamgds  BH3og0wol Lodwogmol dobggzom II gsHsdo
dm399@0s 3.2.1 oog™sdsdy.

X2MBIOL FmOoL LEOIMDbM goblibgsggds o6 sB0JLOMES 00 353096GJdOOL

Lbobdomol  dobgzom, MMIIPOE  M3IMS300L 899Iy HI0Z0WOL
399306900LsmM30L 5 LoFOMMJOBI6 T9035096GHMBMH  T3MBsCMdI,
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35030 gd0L  LoFoMHmgds  Lomfdmbmo  dgBos II  xamxdo, bmemm
®3007900L LoFoMmmgds Lo®fdmbmeo dg@os 111 xamxado.
33030¢ol dgxoligds Il gsbsdo sbgliomgBool
G030l dobgogom
P<0.0001 P<0.0001
| P=0.6991
G3030w0 56 &30300 &3030¢0
Lo FoMmgodl LsFoHMgdL Lo FoMmgdl
0900353963L | 35300 gol 3020J0L
B %3980 34,69 14,29 51,02
Bl xa80 27,63 57,89 13,16
1l xamx0 29,49 43,59 2,56

Q0550 3.2.1

06@®530mL30GHIWMEH ©s 30LGH3MB30GIWMO 9B390DY B30300L bomobbo

9m3989os 3 sbMowdo.
3b®owo3.  3H3030wolb  bstolbols

3mbE3mML30EIM6 93390BY

9953509905 0BGHG3ML30GIWMH o

3¢ I Ixamao | Hlxang | F P
0b® X380 | 390myghgd | o
Blowm n=49 00 n=76 n=7/8
60 353095¢
90939 | H3030Qol 0
00 bomolbo n | % n % n | %
Lo FoMHMgdl 2 |57.1|25 |328 |2 |256 911 | <0.000
stvm3omoyy |8 | 4 9 7 1
0bgHe | 6
03mb3 | 9900035996¢%v9
oGO | 6
WOo | 83960b5mdsl
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Lo FoMmMgdL 2 1408 |19 |250 |0 |0.00]|739 |<0.000
30006 0 |2 0 6 1
890035396¢)
o}

93996065 MdsL

LoFoMmmgdl 1 13679 11.8 |0 |0.00 | 21.1 | <0.000
3mb@ | ssm3omom |8 |3 4 5 1
3mb3o | ©
GO | 89003999600
mGo | O
0399665 mdls

OMamOE3  3BOOWOoEb  BBL, 00  353096Fs  LobdoMy,  OMIGEMSE3
06@®53mL30GIWNG  9BHe3bg guoFoOMgdMEIm  8903599b@HMbMEO
03990b5emds,  LoMfdmbm bogangdos dMeEHodmEowrMo  sbgbmgbools
3990099 99 X3MRI0 Mm3M0MmEIOH0O 339MB5EMds 56 EILFOMZ3gd0S SO GO
3530963U.

53dMsGHMMo  9Bad3bHy  IMwEG0INEIwMMmo  Bglogbool  xamndo
09000353950 33990b5¢0mds 56 ©alF0M39005 5O G 9O 353096, beaewm
305M3MOMEM0 33MOBIEMds ©aliFoMms Lo@)dmbmeo bs53wgd 35309bEL
II xamxdo.

3.3.302360¢ M0 Fsbolioomgdergdo  dMEEHo0dmEsryMo  sbgliomgbools
©OHML

353096()9d0  mabdbergdo  Lodbvydboo  9B39bgdgb  FMTsEH B
030 d6MOYE MBS M300MQ0m 3o0mf399wo LgsEOobY Qo
M9L30MGHMOMEO ©I3MHYLOOL J0TSO.

JoOHMM0sd0  39MH0M3YMOB0MWO  M30MOEMMO  ©IGHI0MHMZOL
39L5830MHJIWO© 245800ygbgds Lbgoslibgs 3 GH03MEIOHO
Losbgliogbom  BHgdbogzs. IMEEG0ImEomo  sbgbmgBos Byl MFHymdL
3QMIME  3LEBHMIGME0E  odBH035305L, MoE dogwbyg 8603369 mzs60s
5350099max30 LodLYIboo 935YOMWO 3530963JOOLMZOL[68].
3M360@&HWOMH0 Fobolosmgdergdol dglfogersd doMosE®oe JoMHMyosls @
50M30bM3olB035d0 godmygbgdmwo Mm@ odmEawmo sbglomgbool
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OML 230H3965 06003690 mgzs60 245blbgs39d9%0 3mabo@nm®
0obsllosmgdergddo, M3M0MEIHdOm 3bgLogbosls N (RO
9bgLEBY oML Fgsmgdom(Ebeowo 3.3.1.)

91w GH08MEIHo 56LmgBOOL EOML 500bodbs Mm3gMmaozool d9damdo
3maboGwmo  Foboloomgdwrgdol  v3gmgbo  9EyMIscmgMds,  39M3M©
dBgmomo  35mgdJO0L, MLy s LogmEgdo  MmMogb@sgools
5396005 M030mbGdGH0L 100%-0560 ©5 gm0 gdol  3mbi396EHGMs300l
97.44%-0560 8900920, o3 Lo@fdmbmo dgEos sbs@Bgbo mMo xawaol
8909398%9.

32603 MH0o 9sbolinsmgdEgdo 3oMzgge BsBsdo
FlIxpogo Hlixpogo Fllxayogo
97,44

3,1
530% \ 49‘211 \ 43401 \ 44%253/\
SR eJyI0Teleste} ML g4MO50Ogd0L  39MBOIOHO

Q535090900 LogMEgdo 3Mb396G 30 3mb@sg@o
0609630
3bcowo 3.3.1.3mab0@ M0 Joboboomgdergdol 39535L900

30@obgborgbom®o dmzgwol  Igmeg  BoBsdo(ob@gblom@o  mghadool
353y0)

BoJO™O00 | 1 x3030 | 2 X380 | 3x0030 | F P
Bofogmdmogo
299my969d0m)
n=49 n=76 n=78
3mabogony | 13 | 2653 | 8 1053 [0 [0.00 |12.68 | <0.0001
(G)e}
80bgg0900
b ©oM©3930
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3L GHobglongboMMo dmgmols  Igmg Bobsdo Jmabodmeo Bwbdisogdol
©OMM3935 WM  500bodbgds Igusdg xaMBdo, bemm dgmeg xawBdo
Lo®obm 6531005 306H39w X MBMSb Fgsmgdoom.

3.4.590(5(305-gsEool 99x8sligds IMeEGH0M©SEMMO ©S M30M0EIB00
3bgliogBool O™l

330300b, 570G300Ld s 1YOEOoL FoMmMZs T30 BOJGHMMYI0S
0b6@gbLbommo MgMs300L Aobymaowgdsdo. B3zgbl dogH Tga3sbgdoieo odbs
353096@0L  m3gMmo3ool  8gdamdo  BaMdstmgmds GoRImMbools  1gswols
dobgzom,  ™m30Mm0JdOL  Asdmyabgdolsl s  FMEEH0IMEIWGO
abgbongbools odm.

3965300l 9990, 06GHIBLOMGO Imgwol 1 gsBsdo GoRIMboOL L3swols
dobgzom, 5590¢5305-bgs00l Lodvgoem 96039369 mds
01 GH0dMEIOHo  9BglogBool  xawndo  ogm -0.0640.29, bmewm
™300000900L ¥aw95390 - 0.78+1.42 Jomyems, (p<0.0001).

353096 goboffogrgds s750¢9300L dobggom dmigderos 3.4.1.3bMowwdo

gb®omo 3.4.1. 0bFgbLoMMo dmzgwol 1 gsHsdo MohImbool Ugserol

90bg30m,  5703(300-19OE00L  Aobsfogds  FMWEHOIMEIWMEBO @
30M00Jgd00 Babmgbool EOML

M300©J00mN=49 | dMwEHodnEsw@o | Total
Score n(%) N=78 N=127
n(%) n(%)
-3 4(8.2%) 0(0.0%) 4(3.1%)
-2 15(30.6%) 0(0.0%) 15(11.8%)
-1 10(20.4%) 6(7.7%) 16(12.6%)
0 9(18.4%) 71(91.0%) 80(63.0%)
1 9(18.4%) 1(1.3%) 10(7.9%)
2 1(2.0%) 0(0.0%) 1(0.8%)
3 1(2.0%) 0(0.0%) 1(0.8%)
0273.67,df=6,P<0.0001

OMamM3  3bOH0EoEsh  Bbl, I EH0IMmEIMMo  bglmgbool  EOMU,
™30000Jd00 56910gH0BMSE FgsMgdom, M0RIMBEOL s30@EO00L bIsws
0 @5 0obosh obwml  Log®mdbmdwoE  Fo00¢05.999wEH00MEMOHO
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9boegqaBooll  MML,  9MIM30MOEMOO  SBoygBH03gooL  godmygbgds
3965300l 9909 RO 50960l JoBoMoo 3m33MbgbE0s.

Bg9b6ds 3309390  oBggbs  gbobgwo o  ddgoo 3530963 gdOL
3600369¢m3zbo  Bowoeo  LobdoGg  IMeEEG0dMEIEOO  sbgbommgBool
3990099, 300009 M300IO0 SBglmgBool 890©9y.

3.5.6906mmmyo0mMHo  Isbslosmgdergdol  dgxsligds  IMeEodm@sgr®o
3bgliog ool O™

9 GH00MEIEYH0 BMASO 5690 oL godmygbgds s83MCMGIL
»905sblYdMEo S6gLMGHBOOL* 35MYs© ©T3Z0MYDW 3MbEIBEOL s
dmoEog  Mxedm  dg@  (odangdl, MHmIwgdoz 9mddggdgbh Lbgowolbgs
Bg0OMsbsGHmon®  iMggdbg s M35 BgoMmzoBomEmao®
099960B3gd%bg.  3mbEgIBE00L  BsMBozmmmyomemo  Lygdzgo  9BYsMHYds
3962500 P60 ©s33003905L, HMA Imddggdol bbgsslbgs Mggodol
3dmbg Losbgliogbom LodrsEgdgdol JOMEOMWO #odmygbgdolsl, olbobo

0d@93096 LobyHYON JBIIAL-

BgoMmwmaom@mo dsbslosmgdergdo 3mbEsbgbmgbom@mo dmgwol JoMzger
9353%Y 8mEgdyeos 3.5.1.gbMHowdo

©9006900L,  570GHO300LS o 98w gdugdol  oM®3g30L  Lobdoy
Lo®fdmbme dsmoco ogm 1 xamxdo, goMg dgmégdo bmenm dgbsdg
X2MBI0 LogPmmE 560 IxR0JLOMYIMWS. 30639 XyIBdo LoGfdMbmo
dgmeg ©o 9gbsdg XMRIOGD FgsMgdom  LoMHdMbmo Tomswro ogm
39635¢00, Jogowo s FbyMmobsxgoduo®mgds, Los®fdmbmo bszwgdo oym
90D563035(100EO0MNZOCIVO5MDS.

Bb3gmg@ols s (Hga3geo@Gvcol  9amAbmdgwmds, opMgm3g  LobloMdo
3MbGHOME0MmYd500 IndOHoMmds Lo®fjdbmeo dg@o ogm Igbedy xawz3do,
bmem 30639 ©s 89meg XMi39080 2o6b339d 56 ogm LoMHdmbe.

gb®owo 3.5.1. bgodOmemaom®o  dobslosmgdmgdo  3mbi@sbglomgbommo
dmgeol 306039 9&e3HYg

BoJEHmMgd0 1xa080 | 2x3080 |3 X030 | F p
n=49 n=76 n=78

Bgo® | wgdobgds | 17 | 3469 |7 [921 [0 [000 |21.22 |<0.0001

oo | gobgsmo | 35 | 7143 |20 2632 |6 | 7.69 | 4094 | <0.0001
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20996 | dg0&s300 | 8 16.33 |3 3.95 0 0.00 8.65 0.0002
o Jog0o 28 | 57.14 | 18 | 23.68 10 | 12.82 17.70 | <0.0001
3obsly G9539duy 7 1429 |3 3.95 0 0.00 7.05 0.0011
00mMY) o0l
DO | ©GR3930
0o 30%sbd0ds | 24 | 4898 | 55 | 7237 | 77 | 98.72 | 27.05 | <0.0001
OHONYWOm
39CNMOSM
0
d%ycoL 25 | 51.02 |21 |27.63 1 1.28 27.05 | <0.0001
sg30dboMy
0
M3 | Bbgeg@o 40 | 8163 |62 |8158 |76 | 97.44 | 581 0.0035
Bmdg | $98396s¢) 30 | 6122 |52 |6842 |75 | 96.15 14.99 | <0.0001
@MdS | 9O
Lobls | 3sbovgMo 27 | 5510 |62 |8158 |78 | 100.00 | 25.79 | <0.0001
300 | 3mb6EG™ 24 | 4898 |41 | 5395 |75 |96.15 | 27.75 | <0.0001
®dMd | WoMgdO©
™0 o)

BgoMmwmaom@mo  Fobslosmgdegdo 3mbEebglomgbom®o dmgwol dgméy

33Dsdo dm390veos 3OO0 3.5.2 sboedo

gbo®owo  3.5.2. bg3memaon®o s  3mabodmemo  dobsliosmgdwgdols
gty 3obsdo(0b@EHgblommo

99535L905  3mbEBIbgbgbom@o  Imgeol

095300 355B))
BJH™M00 | 1 X980 | 2 X31IBO 3xe080 | F P

n= Il=7 n=

49 6 78
0530Gwlbgg | 12 | 2449 |4  [526 |0 [0.00 |[1469 |<0.0001
39
©9006gds 11 | 2245 |5 [658 |0 [0.00 |[11.64 |<0.0001
356350 21 | 4286 |11 |1447 |1 |1.28 |23.40 | <0.0001
5305305 2 408 |0 000 |0 |000 |3.23 |0.0417
45300 8 [1633 |6 |78 |1 [128 |[518 |0.0064
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3mbEobglomgbom®o dmgwols dgmeg  BsHsdo(0bEgblodHo  mgMsdool
3o5@d), 1s3039 XaMRIo 500b0dbgds 6g3MMEMEOMMmO  IMM393900L
999306905, FgmEg s U3 XAMIBO 5O SOV 5503530, BgLsdg XyMBRTO -
0900bgds  @o  ogdMMlbggls. 396350 s M3dMHMbgg30L  Lobdomg
Lo®fdmbm dg@os 30039 Xando s LsGFIMbmE bsgwmgdos Tglsdy
X299300. 3ma60&HWMO0 31630900l IMM393d WG s©0obodbyds dglisdg

X399300, boagwe dgmég xaw95330 boMHombmo 653w gd0s 30MH39e XYMRMb
390056 9d00.

3.6.  25M0OMEgdgdol  Mogbzol  Fg@oligds  FMEE0TMEIWMGO @S
30Mm0©J000 56gmgBool O™

3303000L  Mm3GH0do@mo  9galYddgds  dmombmal  Bogsbll
5009935 5B gBosLs S 239000 989JEHIOOL MHOLIL FmGOU.

FodHmbosb s Lodbmdbg 3o3096BgOL  bmgso  Mm3gMms300lL  9dwgy
053309699899000 253030d900L A5BLE3MMGO00 Towowo GobZo sgzm[24].

305M3000©w)MH0 SBgbmgbos (OPA) 560l m300m0©gdbg mo@ol mdds 36y,
06¢Ms  ©s  3mbGHM3IO30Mwo  B3030¢0L  Lsd3Mbscrm, MM
999306096 Mm30M0EJIMB  ©39300MHJOMWO  QIOMIMGdIdO  35309DGL
303xmOGOL  dgansbgzol  goMgdy. 59 Godol sbgbomgbool 3owgz ghmo
39600369¢rm3560 M30MEILMOSS ™3000JO00 298mf39vero
303965900l 369396305, o3 0fi393L H30300l  godeogmgdsl s,
dgLodsdolo,  dmombmzgl  Mm30Mm0EIdOL  MBO™  Bopswo  EmbHYdOL
2399mygbgdsl 59d35¢ M0 BsygHoolmgzob.

33w930L 8909y 9BH93DY 39030035 gm  M30MOEIO0”  bgbmgBool
8900mdo 3mb@ sbgbmgbom®o BeMbzol bobymderogzmdol BsGEMdOmO
6Hol3o  IMEGH0IMNEIOO  SBglmgBool Tgdamd  bobymdeogzmdslimsb
d906mHgd0m(3bMHowo 3.6.1)

3b®0oo 3.6.1. m300M0©Yd0m 569LMgHoOL Ja8aMmdo 3mb@) sBglomgbomeo
Bevbgzol bsbyHdeogmdol ROMHOMOOMO MolzolL F9530L900
9GSO 3bgbongbool 3900amad bsbyHI0g3mdLm6
390565000

30l sbglmgBo®o F P
DOv630L Hoba®dwogmds | RR | 95%CI(RR)
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I Phase PACU -1 0.00 | - - 73.12 <0.0001

I Phase PACU -2 0.12 | 0.02 0.81 11.23 0.0011

I Phase PACU -3 50.3 | 7.16 353.53 193.17 <0.0001
2

II Phase PACU -1 0.03 | 0.01 0.10 1159.54 <0.0001

II Phase PACU-2 239 | 1.63 3.52 7.23 0.0081

II Phase PACU-3 10.7 | 5.56 20.80 393.45 <0.0001
5

3bGHM39Mo30wo  BOHMB3oL doMmzger  gobodo  Mm30Mm0©IYdI0m
3bgLmgBooLSL 9 GH08MEIE O 9bglm9g oSS 390056MH9d0m
Lo®(IMbM© 30690 BB 2 S OHBOYdS BB 3-01 BIOEMOBOMO MHOL3IO.

3bGHM39M3099w0o BOHMB30L TJMMHg RBsBsTo M30M0EIBO” BgLcgHBOOLLL
9GO 565 BoLML Fgsmgdom LoGfdmbm dzomgs PACU
1 s Loefombmo obMpqds PACU-2-0l s PACU-3-0l gs6@mdomo
Mobgo.

LBM30L 39609 BHEOIOOL  MPZI30L  BIMEMOOMO  BHOLIOL
39939b90s I EH0IMPIYMOHO  SBYLIGBOILMD  FgsMgd0MIMEIBE0s
3.6.2. gbGodo

3bM0wo03.6.2. m30m0adom  bglogbools  Fgdamdo  Lbomdgzol
3565893900l IMM3930L BoMHOMB0MNO BrOLZO

3ogdBHmMgdo RR 95%CI-RR F P
bybogdgol 2.81 2.21 3.58 10.71 0.0014
Jm(3MEMds

LbybodzoL bobdomg 2.73 2.17 3.45 6.82 0.0101
$993965¢). 37°> 2.90 2.27 3.72 14.98 0.0002
pCO2 2.81 221 3.58 10.71 0.0014

3000Jd0m  bglmgBooL  OHML  FMEGOTMPIWE  56glmgBOLMSE
9956Mg00m, LoOfdMbmo dgBos Lbbogzol  3560509GHMdoL  ©aM®3930L
BOHOMI0MNO Mo 30.
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™30000g300 5bgLmgHbool d90amdo BaoHmEwmyomMo Fobsliosmgdgdols
5603930l BIOEMBdOMO MOLZoL T9x3slgds Fgnebgds 3@ 0dMEOWMMHO
3b6gLgB0LMB FgoMmgdom Imgdmeos 3.6.3. 3bGHowdo

3b®owo 3.6.3.  BgoOHmwmaon®o  Tobobosmgdwgdol  ©oM©3g30L
BOHOMBI0MN0 MOLZOL FgRoLgds

35JBHMOHIO0 RR 95%CI-RR F p
©g0069Bs 3.44 | 257 | 460 |40.78 | <0.0001
35635000 524 |3.19 | 861 |9835 | <0.0001
550530 290 |227 | 372 |1498 | 0.0002
53000 312 | 205 | 475 |3567 | <0.0001
©8adugdob 286 | 224 | 365 |12.80 | 0.0005
©O03939
M35CPVOSMOS

1 Bebabudstormo 025 |0.17 | 035 |7033 | <0.0001

5% dbgm0ob s530JLOMYdS 405 | 283 579 |7033 | <0.0001

: Rb3E9®o 042 |029 [061 |10.11 |0.0019
59339653 Oo 033 |023 | 047 |31.62 | <0.0001
LabLaGdo 3L0g®0 | 196 019 | 036 | 6255 | <0.0001
9MAGHIMOS
OdBoeds  LabbOYBTo | o7 |19 | 039 | 5533 | <0.0001
3MbEHOME0MH9d©0
03300 5200693> | 920 | 013 | 020 | 12122 | <0.0001
00Ho6d0dsM Mo
53069bbgggs 311 |238 | 405 |2490 | <0.0001
©90065R> 305 |235 | 396 |2222 | <0.0001

2000 35635000 358 | 257 | 498 |50.07 | <0.0001

;8 550530 266 |212 |333 |327 | 00731
53000 256 |1.82 |359 |11.08 | 0.0011

™3000©MMO0  BglmgHBool OHML  FMEGH0INEIWME  5BgLmYHBOSLMSD
9900mgd0m 1 ggobsdo  Lo@fdmbmo o0bMEIds 0gdobgdol, 3Josbzswob,
37035300L, J9300l, M953cgdlgdol MHM3930L FoHOMBOMO MOLZO ©
9306 ©Yds FgMadbmdgemdsbbawg@ol, $gddgmo@rMol, Lablbomdo dslowMo
dndOH5MdOL, LoblMgddo 3MbEHOMoMgds©0 9dMH5MmdOL,
90b5630356:0000 0530L Hodmfiagol serdsm™ds.
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dgmey BoBsdo  Mm300Mm0EMGH0  SbglmgBool  OHML M EHOTMEICE
3699 BoLMB Fgsmgdom LoMHImbmo 0HBMEIYds gd0bgdOL, 35635¢m0l,
35039300U, 5300l BsMOMBOMO MHOLZO.

33wa3ol  Ggdgy  gOe3by  993e8lgm  3mpbodmo  sme3)zgdol
BIOOMI0NO HOL3O M30MOEYOO bgbgHBooL EOML FMEEOIMEICIME

3bglmgBooLmsb dgsMmgdom(sbhHowo 3.6.4.)

3b®owo 3.6.4. 30360EHWMHO IOM393900L BIOMBOMO MHOL3OL Fgx3sligds

RR | 95%CIRR | F p

1 85%s dbgMomo 025 |0.18 | 0.35 | 6791 | <0.0001
Q53590900
©oOmdo  sboghigdo | 0.22 | 0.15 | 0.32 | 94.22 | <0.0001
M6096@530s
495000900l 024 |0.16 | 035 | 73.79 | <0.0001
3Mb39bGH®o30
396050 0.22 | 0.15 | 0.32 | 94.22 | <0.0001
30BG33H0

2 0% 3maboGommo 3.17 | 242 | 415 | 27.72 | <0.0001
306J309080b ©OL393>

30039 BoBsdo 930675 IHBYIMH0mo OZ5WJOIdOL, OMTo s LogMgdo
™mM09635300L, 4MSMgdol  3MBEgbEHMoEo0l, 39MdsrGmOo  3MBAEJEHOL
3EB50MBS. IO BoBdo 0BOEBdS 3MPBOEOWMGMO BMBJ30gd0l IM®39g30L
ROOMIOMNO MOL3ZO

396L53mmM9d9o 36033690 Mds 960390 33030l M39Mo300L d90yma.

393583589, M396o300L  8900mdo 330300l BIOEMO0MO  MHOL3O
300M0M0  5bgliomgBool  EOHML  FeE0dMmEIWE  sbglmgBosLmsb
d9oMmgdom(gbMowo 3.6.5.)

3b®owo 3.6.5. 30300l BoMHOMIOMO MHOLIOL TJRsLYds M30MOPGO
3bgbgBool EOHML deEodmEamm SBaLMYHBOILMB TgEsMgd0m

330300l 9gx3olgds | RR | 95%CI RR F P
06396Lom® | LoFoMmgdl 0.35 | 0.17 0.71 | 12.8 | 0.0005
0 56503000 JOL 3
96M5300L | by FoHMYBL 3.86 | 2.68 556 | 62.2 | <0.000

22




3Wo¢od0 30000©9db 3 1
06¢®03mb3 | LoFoMmgdl 431 | 292 6.37 | 80.3 | <0.000
0Oy 305M30M0EY6 4 1
9Ge3%Y 89003999606

93996065 mdsls

Lo FoMmgdl 3.69 | 2.70 5.03 | 52.9 | <0.000

3006 5 1

990003539636

93996065 MdsL
53dMmoG™ | LoFoMmgdl 3.11 | 2.23 432 | 329 | <0.000
O 55030006 4 1
9Ge3%Y 89003999606

939960b5¢rMdsls

39653006 EOML B3 B0s M3M0EIdOL gsdmygbgdom M@ odmow®
3bglmgBoLmS6 39005603300, 30 GHM3GM(3009 3960mEdo
063003030 BHoMH  gBs3by,  BOEOL  OMAMOE  9MOM3MOEIOO
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PACU - Poast Anesthesia Care Unit
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RR=2.81(95%CI:2.21-3.58); Lwbmdgzol Lbobdotmg - RR=2.73(95%CI:2.17-
3.45);39093965¢. 37°>RR=2.90(95%CI:2.273.72);pCO2 -
RR=2.81(95%CI:2.21-3.58).
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post anesthesia care unit gs®mdoomo Molzo - I Phase PACU-2:
RR=0.12(95%CI:0.02-0.81); I Phase PACU-3: RR=50.32(95%CI:7.16-
353.53); II Phase PACU-1: RR=0.03(95%CI:0.01-0.10); II Phase PACU-2:
RR=2.39(95%CI:1.63-3.52); II Phase PACU-3: RR=10.75(95%CI:5.56-
20.80);
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Introduction
Relevance

In recent decades, opioids have been the second most commonly used drug;
Opioids are highly effective in controlling the ANS response to nociception and
have traditionally played an important role in postoperative pain control.

The opioid abuse epidemic has given some impetus to the shift from opioids to
other adjuncts for general anesthesia. (initiated) There is evidence that anesthesia
with perioperative opioids may promote postoperative opioid abuse, a multimodal
approach would certainly reduce the dose-dependent side effects of opioids in the
perioperative period and may have some effect on postoperative opioid abuse[1].

Pain is described as an unpleasant sensory or emotional experience, and cognitive
processing is necessary to consciously experience pain[2]. The pain pathway
consists of transduction, transmission, modulation, and perception [3].

The declaration jointly published by the World Health Organization (WHQO) and
the International Association for the Study of Pain (IASP) states that “"pain
management is one of the fundamental human rights and should become a global
reality" [45].

Any rational anesthesia strategy should focus on intraoperative and postoperative
pain control [4]. Adverse effects of opioids on the course of the early postoperative
period are known. In addition to the traditional side effects of these drugs
(depression of consciousness, excessive sedation, nausea, etc.), they have the
ability to create opioid-induced hyperalgesia, immunosuppressive effects and
reduce the effect of local anesthetics; In addition, opioid analgesia prevents
accelerated postoperative rehabilitation of patients. The concept of multimodal
analgesia allows to refuse the use of opioid analgesics or reduce their dose to a
minimum in the perioperative period. Multimodal analgesia involves the
simultaneous administration of two or more drugs that affect different levels of
acute pain syndrome[5].

The use of traditional methods of general anesthesia and postoperative
analgesia with a combination of narcotic and non-narcotic analgesics is
accompanied by an increase in hemodynamic parameters - both during the
operation and during the four days of the postoperative period6.

Management strategy, anesthetic choice and anesthetic doses should be
adapted to the needs of the individual patient[7] Non-opioid anesthesia is an
anesthetic technique where opioids are not used intraoperatively (neither systemic,
neuraxial or intracavitary). With this type of anesthesia, opioids can also be
avoided in the postoperative period, thus reducing the number of opioid-related
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side effects. Opioids are still one of the main drugs on which general anesthesia is
based. Also, they are necessary in the treatment of pain in the intra- and
postoperative period. No matter how effective these drugs are, they are associated
with a number of side effects: drowsiness, dizziness, constipation, nausea and
vomiting, respiratory depression, itching, and urinary retention [8]. Hyperalgesia is
defined as an increased response to painful stimuli caused by opioid exposure. If
we give more opioids intraoperatively, more opioids will be needed
postoperatively. This is called opioid tolerance. Patients receiving higher doses of
fentanyl during surgery consistently require higher doses of opioids
postoperatively compared to patients receiving lower doses of opioids[9].
Multimodal pain management has been shown to be the best way to reduce opioid
use. Multimodal analgesia involves the use of sympatholytic drugs and non-opioid
analgesics. These drugs can reduce or avoid the use of opioids in the postoperative
period[10]. A multimodal approach allows to reduce the dose of each individual
drug, to use the synergistic effect between drugs, thereby reducing the side effects
of drugs.

Cognition is defined as the ability of the brain to acquire, process, store
and retrieve information. Pain is described as an unpleasant sensory or emotional
experience, and cognitive processing is necessary to consciously experience pain
[11]. The pain pathway consists of transduction, transmission, modulation and
perception [12].

Any rational anesthesia strategy should focus on intraoperative and
postoperative pain control[13]. Adverse effects of opioids on the course of the
early postoperative period are known. In addition to the traditional side effects of
these drugs (suppression of consciousness, excessive sedation, nausea, etc.),
theyhave the ability to create opioid-induced hyperalgesia, immunosuppressive
effect and reduce the effect of local anesthetics; In addition, opioid analgesia
prevents accelerated postoperative rehabilitation of patients. The concept of
multimodal analgesia allows to refuse the use of opioid analgesics or reduce their
dose to a minimum in the perioperative period. Multimodal analgesia involves the
simultaneous administration of two or more drugs that affect different levels of
acute pain syndrome[14].

The use of traditional methods of general anesthesia and postoperative
analgesia with a combination of narcotic and non-narcotic analgesics is
accompanied by an increase in hemodynamic parameters - both during surgery and
during the four days of the postoperative period [15]. The management strategy
should determine the patient's condition and

The choice of anesthetic and anesthetic doses should be adapted to the
needs of the individual patient[16] Advances in surgical technology have
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dramatically increased the effectiveness of operative treatment. Despite modern
sophisticated and economical operating techniques, the demand for the quality of
anesthesia, and first of all for its analgesic component, is increasing. Traditional
has become necessary the review of Anesthesiology Approaches.

The adverse properties, side effects and complications of opioid
analgesics are well known. Changing the face of anesthesiological care, which will
allow us to avoid complications, is on the agenda. To date, a multimodal approach
is approaching the solution of this problem, which implies multi-level, multi-
purpose antinociception, by means of which the maximum effect is achieved.
Multimodal anesthesia is - by means of the action of two or more analgesics or
pain relief methods of different mechanisms of action, achieving the maximum
effect.

Multimodal analgesia is - influence on the peripheral and/or central
nervous system by drugs and techniques with different mechanisms of action
(possible together with non-pharmacological techniques), with a synergistic and
additive effect that can achieve a much higher level of analgesia than using these
drugs separately. Multimodal analgesia The essence is:

A combination of different drugs, their use in low doses, dose-dependent
side effects

Fractionation of analgesics at all stages of the perioperative period to
prevent actions

(preoperatively, intraoperatively and postoperatively)

Opioid-free general anesthesia - defined as a combination of various
opioid-sparing techniques to reduce intra- and postoperative opioid use.

The aim of our study is to evaluate multimodal anesthesia during bariatric
surgery and abdominoplasty

Research tasks:

Selection of a multimodal anesthesia scheme for the reduction and
replacement of opioid analgesics.

1. Comparative analysis of patient characteristics during the use of
different anesthetic agents

2. Determination of correlations of acute postoperative pain with different
types of anesthesia.

3. Assessment of cognitive characteristics during multimodal anesthesia.
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4. Evaluation of agitation-sedation during multimodal and opioid
anesthesia;

5. Evaluation of neurological characteristics during multimodal anesthesia
6. Relative risk assessment of anesthesia complications;
Scientific news:

For the first time, the characteristics of perioperative pain during the use
of multimodal anesthesia during abdominal plastic and bariatric surgeries were
established; A comparison of cognitive characteristics during multimodal
anesthesia and opioid anesthesia was performed; Correlations between patient
characteristics and type of anesthesia were established.

Practical value:

The results of the study will contribute to the implementation of
multimodal anesthesia in daily practice.

Optimizing perioperative anesthesia will significantly reduce the use of
opioids during surgery, which is a prerequisite for reducing opioid dependence.

Practical recommendations based on the results of the work will be used
in the planning of modal anesthesia during bariatric surgeries and abdominal
plastic surgeries.

Volume and structure of the thesis:

The dissertation consists of the following parts: introduction (relevance,
purpose, tasks, scientific innovation, practical value); literature review; material
and methods; own results (4 chapters), discussion of obtained results; conclusions;
Practical recommendations. The bibliography includes 200 sources, the thesis is
presented on 172 pages.

Chapter 11
Material and methods

203 patients who underwent bariatric surgery were under our observation; 113
(55.67%) of them are women and 90 (44.33%) are men.

A non-randomized controlled trial was conducted

Standard anesthesia with opioids was administered to 49 (24.14%) patients - group
I, with partial use of multimodal + opioids - group Il: 76 (37.44%), multimodal
anesthesia - 78 (38.42%) - group I11.
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Inclusion criteria:

1. Patients scheduled for abdominoplasty or bariatric surgery.
2. Age 20-70 years, informed consent to participate in the study

Exclusion criteria:

Refusal to participate in research, diseases with cognitive disorders, severe
systemic pathologies.

Opioids were used in group I, multimodal anesthesia in group IlI, and their
combination in the second group. Dosing was done according to the individual
characteristics of the patient.

Research methods:
Anamnesis questionnaire, invasive and non-invasive monitoring.

Patient readiness for discharge from post-anesthetic care was assessed: |
Phase PACU — 1,2,3 and Il Phase PACU —-1,2,3.

Statistical analysis of the results

The research material was statistically processed using parametric and
non-parametric analysis methods. Initial information collection, correction,
systematization, visualization of obtained results, statistical analysis was carried
out using IBM SPSS 23 program (developed by IBM Corporation).

Qualitative data are presented in the form of frequency and %, compared
using Fisher's F criterion and [ 2 criteria. The relationship between factors was
determined using Spearman's rank correlation analysis,

When comparing relative effect indicators, we used the relative risk (RR)
Chapter 111
3.1. Characterization of own material

The distribution of patients according to the duration of phase 1 of
postanesthetic care is given in diagram 3.1.1

As we can see, PACUL is high during multimodal anesthesia, and PACU2 during
opioid treatment.

The distribution of patients according to the duration of the 2nd phase of
postanesthetic care is given in diagram 3.1.2
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PACUL is high during multimodal anesthesia.

3.2. Postoperative pain and multimodal anesthesia in bariatric surgery and
abdominoplasty

The localization of pain after surgery is given in Table 1

Table 1. Distribution of pain according to localization and type of anesthesia

Phases of | localizati | | Group Il Group I11Group F p
postopera | on of n=76 n=78
tive care | pain n | % N % n | %
Phase | in the 47 | 95.92 43 56.58 | 14 | 17.95 | 58.12 | <0.0001
operated
area
his 19 | 38.78 9 1184 | 1 1.28 20.94 | <0.0001
Throat 10 | 2041 4 5.26 0 0.00 10.94 | <0.0001
waist 20 | 40.82 14 1842 | 4 5.13 14.17 | <0.0001
muscles 25 | 51.02 15 19.74 | 2 2.56 26.98 | <0.0001
Phase Il Pain in 9 18.37 3 395 |0 0.00 10.38 | 0.0001
the lower
back
Pain in 11 | 2245 8 1053 | O 0.00 9.77 0.0001
the
muscles

In phase | of postanesthetic care, postoperative pain was distributed as follows:
pain in the operated area is the most common, and throat pain is the least common.

During anesthesia with opioids, compared to the second and third groups, the pain
in the operative area, as well as in the head, throat, waist and ears is significantly

higher.

During multimodal anesthesia, pain is reliably less in all cases, and pain in the
throat was not noted.

Correlations between type of anesthesia and pain during bariatric surgery are given

in Table 2
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Table 2. Correlations between type of anesthesia and postoperative pain

Factors I Group 11 Group 111 Groupn=78
n=76
Pain in the operated r 0.504™ 0.083 -0.526™
area P 0.000 0.240 0.000
Headache r 0.395™ -0.054 -0.294™
p 0.000 0.444 <0.001
sore throat r 0.301™ -0.050 -0.215™
p <0.001 0.480 0.002
Back pain r 0.320™ -0.006 -0.275™
p <0.001 0.933 <0.001
muscle pain r 0.422™ -0.018 -0.353™
p <0.001 0.797 <0.001

* - p<0.05,** - p<0.01

Correlation analysis showed that opioid anesthesia was significantly correlated
with postoperative pain, whereas multimodal anesthesia was significantly
negatively correlated with all types of postoperative pain.

In the 11 phase, in the opioid anesthesia group, compared to the second group, there
is significantly more pain in the lower back and muscles, and in the third group,
there was no pain at all.

The distribution of patients according to the intensity of pain in phase Il is given in
diagram 1.

Diagram N1

No significant difference between the groups was observed in the frequency of
patients who did not require medication for pain relief after surgery, the need for
non-opioids was significantly higher in group Il, and the need for opioids was
significantly higher in group I11.

The degree of pain at intra-hospital and post-hospital stages is given in Table 3.

Table 3. Assessment of pain quality at intrahospital and posthospital stages

Post degree of pain I group Il group 1l F P
intensi n=49 n=76 group
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ve n=78

stages n | % n | % n| %
intraho | Painrequiresnon- | 28 | 57.1 |2 | 328 |2 |25 | 911 | <0.0001
spital opioid medical 4 519 6 7
treatment
Pain requires 20 1408 |1 | 250 |0 |0.0 | 73.9 | <0.0001
opioid medication 2 9 |0 0 6
Post- Pain requiresnon- | 18 | 36.7 |9 | 118 |0 | 0.0 | 21.1 | <0.0001
hospita | opioid medical 3 4 0 5
| treatment

As can be seen from the table, the frequency of patients who needed medical
treatment at the intrahospital stage is significantly lower after multimodal
anesthesia. No patient in this group required opioid treatment.

At the ambulatory stage, no patient in the multimodal anesthesia group needed
medical treatment, and significantly fewer patients in group Il needed non-opioid
treatment.

1.3. Cognitive characteristics during multimodal anesthesia

Patients with comorbid obesity show increased sensitivity to opioid-induced
sedation and respiratory depression.

Various multimodal anesthetic techniques are used to reduce the perioperative
opioid load in surgery. Multimodal anesthesia facilitates early postoperative
activation, which is very important for morbidly obese patients.

A study of cognitive characteristics during multimodal anesthesia used in bariatric
surgery and abdominoplasty showed significant differences in cognitive
characteristics compared to opioid anesthesia and mixed anesthesia (Table 3.3.1.)

During multimodal anesthesia, a better state of post-operative cognitive
characteristics was noted, namely 100% results of gaze tasks, orientation in time
and space, non-verbal contact and 97.44% results of attention concentration, which
is reliably higher than the results of the other two groups.

Assessment of cognitive characteristics in the second phase of postanesthetic care
(intensive care unit)
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Factors | group 11 group 111 group F p

n=49 n=76 n=78
Violation of | 13 | 2653 |8 10.53 | 0 | 0.00 12.68 | <0.0001
cognitive functions

In the second phase of post-anesthetic care, the impairment of cognitive functions
is no longer observed in the third group, and in the second group it is reliably less
than in the first group.

3.4. Evaluation of agitation-sedation during multimodal and opioid anesthesia

Management of pain, agitation, and sedation are key factors in the intensive care
unit. We evaluated the postoperative condition of the patient according to the
Richmond scale, the use of opioids and the time of multimodal anesthesia.

As our study showed, the average value of agitation-sedation in group 1 according
to the Richmond scale in phase 1 of intensive care after surgery

Distribution of patients according to agitation is given in table 3.4.1

Table 3.4.1. Agitation-sedation distribution during multimodal and opioid
anesthesia according to the Richmond scale in intensive care phase 1

Score with opioidsN=49 | Multimodal N=78 Total
N=127n(%)
-3 4(8.2%) 0(0.0%) 4(3.1%)
-2 15(30.6%) 0(0.0%) 15(11.8%)
-1 10(20.4%) 6(7.7%) 16(12.6%)
0 9(18.4%) 71(91.0%) 80(63.0%)
1 9(18.4%) 1(1.3%) 10(7.9%)
2 1(2.0%) 0(0.0%) 1(0.8%)
3 1(2.0%) 0(0.0%) 1(0.8%)

00273.67,df=6,P<0.0001

As can be seen from the table, during multimodal anesthesia, compared to
anesthesia with opioids, the scale of agitation of Richmond 0 and close to it is
significantly higher.

In multimodal analgesia, the use of non-opioid analgesics is a key component of
accelerated recovery after surgery.

Our study showed a significantly higher frequency of awake and calm patients
after multimodal anesthesia than after opioid anesthesia.

3.5. Assessment of neurological characteristics during multimodal anesthesia
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The use of multimodal general anesthesia expands the well-established concept of
“balanced anesthesia” to include more drugs acting on different neuroanatomical
circuits and multiple neurophysiological mechanisms. The pharmacological basis
of the concept is based on the well-established observation that when anesthetic
agents with different modes of action are used simultaneously, they provide a
synergistic effect [9]. In theory, such synergy has certain advantages, including
faster recovery. A small decrease in the concentration of the drug leads to a greater
decrease in its effect.

Neurological characteristics in the first stage of postanesthetic care are given in
Table 3.5.1

The frequency of vomiting, agitation, and impaired reflexes was significantly
higher in group 1 than in group 2, and none at all in group 3. In the first group,
tremors, itching, and gaze fixation were significantly higher than in the second and
third groups, and the purposeful gaze was significantly lower.

The sensitivity to tingling and temperature, as well as the controlled movement in
the joint, were significantly higher in the third group, while the differences in the
first and second groups were not reliable.

Neurological characteristics in the first stage of postanesthetic care are given in
3.5.1. in the table.

Table 3.5.1. Neurological characteristics in the first stage of postanesthetic care

Factors 1 Group 2 Group | 3 Group F P
n=49 n=76 n=78

Vomiting 17 | 3469 |7 | 921 0 | 0.00 21.22 | <0.0001

Shaking 35 | 7143 | 20 | 26.32 | 6 7.69 40.94 | <0.0001

Agitation 8 1633 |3 | 3.95 0 | 0.00 8.65 | 0.0002

Neurol Itching 28 | 57.14 18 | 23.68 | 10 | 12.82 | 17.70 | <0.0001
ogical

feature | Violationof |7 | 1429 |3 [395 |0 [000 |705 [0.0011
S reflexes

Targeted 24 | 48.98 55 | 72.37 77 | 98.72 | 27.05 | <0.0001
surveillance
Staring 25 | 51.02 21 | 27.63 1 1.28 27.05 | <0.0001
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sensitiv | Tingling 40 | 81.63 |62 | 8158 | 76 | 97.44 | 581 | 0.0035
ity

Temperature | 30 | 61.22 | 52 | 68.42 | 75 | 96.15 | 14.99 | <0.0001

Movem | Passive 27 | 55.10 62 | 81.58 | 78 | 100.0 | 25.79 | <0.0001
entin 0

the Controlled 24 | 48.98 41 | 53.95 | 75 | 96.15 | 27.75 | <0.0001
joint

Neurological characteristics in the second phase of postanesthetic care are given in
Table 3.5.2

Table 3.5.2. Evaluation of neurological and cognitive characteristics in the second
phase of postanesthetic care (intensive care unit)

factors 1 Group 2 3 Group F P

n=49 Groupn=76 | n=78

n % n | % n %
Vomiting | 12 | 2449 |4 | 5.26 0 0.00 | 14.69 <0.0001
Dizziness | 11 | 2245 |5 |658 |0 0.00 | 11.64 <0.0001
Vomiting | 21 | 4286 |11 | 1447 |1 1.28 | 23.40 <0.0001
Shaking 2 4.08 0 /000 |O 0.00 | 3.23 0.0417
Agitation | 8 1633 |6 | 7.89 1 1.28 | 5.18 0.0064

In the second phase of postanesthetic care (intensive care ward), in all three groups
there is a decrease in neurological disorders, in the second and third groups there is
no agitation, in the third group - vomiting and dizziness. The frequency of tremors
and dizziness is significantly higher in the first group and significantly lower in the
third group. Disruption of cognitive functions is no longer observed in the third
group, and in the second group it is reliably less compared to the first group.

The goal of postoperative pain management in obese patients is to provide comfort,
early mobilization, and improve respiratory function without inadequate sedation
and respiratory distress.

The use of short-acting agents and minimization of opioids in the broader ERAS
regimen appears to reduce costs, complication rates, and length of stay in other
specialties.
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In a population at high risk for perioperative complications from OSA, multimodal
analgesia was associated with a gradual reduction in opioid use and complications.

Recent guidelines recommend a multimodal approach with baseline risk reduction
using antiemetics, taking into account the patient's risk factors. According to our
study, the frequency of vomiting and agitation was significantly higher in 1 group
than in the other, and in the multimodal anesthesia group it was not observed at all.

3.6. Risks haw assessment of complications during multimodal and opioid
anesthesia

Optimal pain relief requires a balance between adequate analgesia and the risk of
side effects.

Overweight and obese patients have a particularly high risk of delayed awakening
after general surgery.

Non-opioid anesthesia (OPA) is the withdrawal of opioids for pre-, intra- and post-
operative pain management to reduce opioid-related complications without
compromising patient comfort. Another important advantage of this type of
anesthesia is the prevention of opioid-induced hyperalgesia, which leads to
increased pain and therefore requires the use of higher doses of opioids for
adequate analgesia.

In the next stage of the study, we calculated the relative risk of the duration of
post-anesthetic care after anesthesia with opioids compared to the duration after
multimodal anesthesia (Table 3.6.1).

Table 3.6.1. Relative risk assessment of length of post-anesthetic care after opioid
anesthesia compared with length of post-multimodal anesthesia

Duration of post F p
anesthetic care RR 95%CI-RR

I Phase PACU (Poast | 0.00 - - 73.12 <0.0001
Anesthesia Care Unit) —

1

| Phase PACU (Poast | 0.12 0.02 0.81 11.23 0.0011
Anesthesia Care Unit)-2

| Phase PACU (Poast | 50.32 7.16 353.53 193.17 <0.0001
Anesthesia Care Unit) -3

Il Phase PACU (Poast | 0.03 0.01 0.10 1159.54 <0.0001
Anesthesia Care Unit) -1

Il Phase PACU-2 2.39 1.63 3.52 7.23 0.0081
Il Phase PACU-3 10.75 5.56 20.80 393.45 <0.0001
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Opioid anesthesia in the first phase of postoperative care has a significantly lower
phase 2 and an increased relative risk of phase 3 compared with multimodal
anesthesia.

In the second phase of postoperative care, opioid anesthesia compared with
multimodal anesthesia has a significantly lower PACU-1 and a significantly
increased relative risk of PACU-2 and PACU-3.

The assessment of the relative risk of violation of breathing parameters compared
to multimodal anesthesia is given in 3.6.2. in the table Table 3.6.2. Relative risk of
impaired respiratory parameters following opioid anesthesia

Factors F p
RR 95%CI-RR

Breathing volume Nor< | 2.81 2.21 3.58 10.71 0.0014

Breathing rate Nor> 2.73 2.17 3.45 6.82 0.0101

temp. 370> 2.90 2.27 3.72 14.98 0.0002

pCO2 Nor 2.81 2.21 3.58 10.71 0.0014

Compared with multimodal anesthesia, the relative risk of respiratory compromise
is significantly higher during opioid anesthesia.

Assessment of the relative risk of post-anaesthesia neurological disorders with
opioids compared to multimodal anesthesia is given in 3.6.3. in the table

Table 3.6.3. Assessment of the relative risk of neurological disorders

Factors RR 95%CI-RR F p

1 Phase | vomiting 3.44 2.57 | 4.60 40.78 <0.0001
Shaking 5.24 3.19 | 861 98.35 <0.0001
Agitation 2.90 227 | 3.72 14.98 0.0002
Itching 3.12 2.05 | 4.75 35.67 <0.0001

Violation of reflexes 2.86 2.24 | 3.65 12.80 0.0005

Visibility is 0.25 0.17 | 0.35 70.33 <0.0001
intentional
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gaze fixation 4.05 2.83 | 5.79 70.33 <0.0001

sensitivity to tingling | 0.42 029 | 0.61 10.11 0.0019

Sensitivity to 0.33 0.23 | 0.47 31.62 <0.0001

temperature

Sensitivity in the joint | 0.26 0.19 | 0.36 62.55 <0.0001

passive movement

Movement in joints 0.27 0.19 | 0.39 55.33 <0.0001

controlled

The movement of 0.20 0.13 | 0.29 121.22 <0.0001

lifting is purposeful

Dizziness 3.11 2.38 | 4.05 24.90 <0.0001
2 Phase | Vomiting 3.05 2.35 | 3.96 22.22 <0.0001

Shaking 3.58 257 | 4.98 50.07 <0.0001

Agitation 2.66 212 | 333 3.27 0.0731

Itching 2.56 1.82 | 3.59 11.08 0.0011

During opioid anesthesia compared to multimodal anesthesia in phase 1, the
relative risk of vomiting, tremors, agitation, itching, reflexes disorders increases
and sensitivity to tingling, temperature, passive movement in the joint, controlled
movement in the joints, and the probability of purposeful self-raising decreases.

In the second phase, the relative risk of vomiting, tremors, agitation, itching
increases reliably during opioid anesthesia compared to multimodal anesthesia.

At the next stage of the study, we evaluated the relative risk of cognitive disorders
during opioid anesthesia compared to multimodal anesthesia (Table 3.6.4.)

Table 3.6.4. Relative risk assessment of neurological features of cognitive

impairment

1 phase Cognitive - gaze tasks 0.25| 0.18 | 0.35 | 67.91 | <0.0001
Cognitive - orientation in time | 0.22 | 0.15 | 0.32 | 94.22 | <0.0001
and space
Coghnitive - concentration of 0.24 | 0.16 | 0.35 | 73.79 | <0.0001
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attention

Cognitive - verbal contact 0.22 | 0.15 | 0.32 | 94.22 | <0.0001
2 phase | Violation of cognitive 3.17 | 242 | 415 | 27.72 | <0.0001
functions

In the first phase, the probability of eye tasks, orientation in time and space,
concentration of attention, and verbal contact is small. In the second phase, the
relative risk of impaired cognitive functions increases. Special importance is
attached to pain after surgery.

We evaluated the relative risk of postoperative pain during opioid anesthesia
compared to multimodal anesthesia (Table 3.6.5.)

Table 3.6.5.. Postoperative pain risk assessment during multimodal anesthesia

In the Pain requires non- 035 | 0.17 0.71 | 12.83 | 0.0005
intensive opioids
care unit _ _ _

Pain requires opioids | 3.86 | 2.68 556 | 62.23 | <0.0001
in the Pain requires non- 431 | 292 6.37 | 80.34 | <0.0001
intrahospita | opioid medical
| stage treatment

Pain requires opioid 3.69 | 2.70 5.03 | 52.95 | <0.0001

medication
in the Pain requires non- 311 | 2.23 4.32 | 32,94 | <0.0001
ambulatory | opioid medical
stage treatment

Anesthesia during surgery using opioids compared to multimodal anesthesia, in the
post-operative period in the in-hospital stage, increases the relative risk of needing
non-opioid treatment - RR=13.06 (95%CIl: 6.03-28.29.56); And the relative risk of
needing opioid treatment - RR=7.50 (95%CI: 4.43-12.70). And in the ambulatory
stage - the relative risk of the need for medical treatment - RR=3.11 (95%Cl: 2.23-
4.32).

Thus, multimodal anesthesia compared with opioid anesthesia reduces the risk of
postoperative complications.

3.7. Relationship between type of anesthesia and duration of postoperative
care phases.
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At the next stage of the study, we determined the correlations between the type of
anesthesia and the phases of postoperative care.

If full recovery of sensory, motor and cognitive functions occurred within 5
minutes of waking up, it is noted as PACUI, Phase 1 — 1; If the listed functions are
fully restored within 30 minutes of waking up, it is marked as PACUI, Phase2 — 1,
if the listed functions are fully restored within 30 minutes of waking up, it is
marked as PACUI, Phase 2 — 1.

As can be seen from the diagram, PACU 2 and PACU 3 are less in the first phase
of postanesthesia care in the multimodal anesthesia group compared to the opioid
treatment group, and PACU 1 is observed only in the multimodal anesthesia group.
In the second phase of postanesthetic care, in the multimodal anesthesia group,
there is significantly more PACU 1 and less PACU 2, and PACU 3 is not observed.

Assessment of recovery of functions in the postanesthetic phase
Grouo 2 Group 1
Il Phase PACU 3 |0 83,67
Il Phase PACU 2 Eli28. 1554
Il Phase PACU 1 708 98,72
| Phase PACU 3 17,95 97,96
| Phase PACU 2 .04 23,08
I Phase PACU =3 60,26
Diagram 3.7.1

Correlations between the type of anesthesia and phases of postoperative care are
presented in 3.7.1. in the table

Table 3.7.1. Correlations between type of anesthesia and phases of postoperative
care.

| Phase Il Phase

Factors PACUL | PACU2 | PACU3 | PACUL | PACU2 | PACU3

1 Group r | -0.608™ | -0.287" | 0.779™ | -0.950™ | 0.234™ | 0.871™

p | <0.001 | 0.001 <0.001 | <0.0001 | 0.008 <0.001

2 Group r | 0.608 0.287 -0.779 0.950 0234 -0.871

p | <0.001 | 0.001 <0.001 | <0.001 0.008 <0.001

PACU - Poast Anesthesia Care Unit
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As can be seen from the table, treatment with opioids in the first phase of post-
anesthetic care shows a reliable negative correlation with PACU 1 and PACU 2,
and a positive correlation with PACU 3. Opioid treatment in the second phase of
post-anesthetic care shows a significant negative correlation with PACU 1 and a
significant positive correlation with PACU 2 and PACU 3, and vice versa during
multimodal anesthesia.

Conclusions:

1. The use of multimodal anesthesia during surgery allows to avoid the use of
opioids in the perioperative period.

2. Anesthesia during surgery using opioids compared to multimodal anesthesia
increases the relative risk of complications: respiratory volume -
RR=2.81(95%CI:2.21-3.58); Breathing rate - RR=2.73(95%CI:2.17-3.45); temp.
370>RR=2.90(95%CI:2.273.72);pCO2 - RR=2.81(95%CI:2.21-3.58).

3. The use of multimodal anesthesia in abdominoplasty and bariatric surgery is
associated with shorter postoperative care phases compared to opioid anesthesia.
Relative risk during opioid anesthesia in post anesthesia care unit - | Phase PACU-
2: RR=0.12(95%CI:0.02-0.81); | Phase PACU-3: RR=50.32(95%CI:7.16-353.53);
Il Phase PACU-1: RR=0.03(95%Cl:0.01-0.10); Il Phase PACU-2:
RR=2.39(95%C]l:1.63-3.52); Il Phase PACU-3: RR=10.75(95%C]I:5.56-20.80);

4. Anesthesia during surgery using opioids compared to multimodal anesthesia, in
the post-operative period in the in-hospital stage, increases the relative risk of
needing non-opioid treatment - RR=13.06 (95%CI: 6.03-28.29.56); And the
relative risk of needing opioid treatment - RR=7.50 (95%CI: 4.43-12.70). And in
the ambulatory stage - the relative risk of the need for medical treatment - RR=3.11
(95%ClI: 2.23-4.32).

5. The use of multimodal anesthesia in abdominoplasty and bariatric surgery
reduces the risk of cognitive and neurological disorders in the postoperative period
compared to opioid anesthesia.

6. Agitation is minimal during multimodal anesthesia. According to the Richmond
scale, the average value of agitation-sedation in the multimodal anesthesia group
was -0.06+0.29, and in the opioid group - 0.78+1.42 points, (p<0.0001).

Practical recommendations:

1. Multimodal analgesia is recommended during abdominal plastic surgery and
bariatric surgery.
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2. When planning multimodal anesthesia, it is necessary to consider the initial
characteristics of the patient.
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