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Postoperative Pain management in Total Knee Arthroplasty :
A randomized trial comparing Adductor Canal Block and

Periarticular Multimodal Drug Injection.
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ABSTRACT
Purpose
The postoperative pain control had a significant impact on the outcomes of
total knee arthroplasty. Periarticular multimodal drug injection or adductor canal block are
both the techniques that may provide analgesia after TKA, but it is unclear whether one or the
other provides better pain control. We asked whether periarticular injection or adductor canal
block provides better pain control with fewer daily opioid consumption.
Methods
The prospective, double-blinded, randomized controlled trial was investigated. Sixty patients
scheduled for TKA were randomized either to receive a periarticular injection or adductor
canal block. All surgeries were performed by one surgeon. The patients in both groups received
patient-controlled analgesia for 48 hours after the surgery. Visual analog scores for pain at rest
and the consumption of patient-controlled analgesia at specific postoperative time-points
were recorded.
Results
There were no significant differences in pain scores or cumulative opioid requirements between
the periarticular injection group and the adductor canal block group at any of the time points
analyzed. No significant difference was seen in regard to post-op mobility, patient satisfaction
and length of stay between two groups.
Discussion

In the present study, it has directly compared periarticular injection with adductor
canal block. There were no significant differences in pain scores or cumulative opioid
consumption. Both procedures provide effective analgesia after TKA but compared with
adductor canal block, periarticular injection has the advantages of technically less difficult and
requiring no particular skills. We recognize limitations in our study, the analgesic effect was
limited to the early period after surgery. Future studies are required to identify pain levels with
activity and methods of analgesia with long-term persistence.
Conclusion
Within the first 48 hours, a single-shot adductor canal block provides equally effective
analgesia and cumulative opioid requirements when compared with a periarticular drug
injection.

KEYWORDS: Total knee arthroplasty, Adductor canal block, Periarticular multimodal drug
injection
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Wiy intrathecal wavepidural space Fawuiinsldien systemic opioid tuudiazannsaaneinisunléa
wiinunadhassvesedoutiann Wy aduldendeu fu hedy wesnanmsmela? luszerson3lad
ARSI sAVANAMLR VIR lATIUssAnSanuazannadnadesainer  opioid gy
patient control analgesia (PCA), peripheral nerve block, continuous epidural analgesia wag
Periarticular Multimodal Drug Injection Judu annnissiusinainnisidalulsangruiauninetde
yswdeundadunan 5 U (2553-2557) wuidnudtheiidhiumsindaasudennfeuiivunliuis
aa‘uuuaumﬂmsmmummsﬂuwaqmm’luwmaﬂauuwmmﬂwmaswuawmsmmu,a siRnHat1
WWsesanenssiulaangy opioid saudspAuasfasyiuTus wamansseiuliandansthsatiaan

9
o )

wanvansiusgiuusraunsaivesiasumduasidydumdduivinu  shlflifuamanseouay
széﬁ’umwmﬁuﬂawa"qchéfmﬁﬂ?ﬂwul,tazl,ﬂuLmeNLﬁmﬁ'uv'f’ﬂﬁuwﬂ%”'qLﬁmﬂzgm'lumwﬁﬂ’ﬁ dlesan
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Lndns waztinmenmiie Memaiieaeinnsideddiauaulafiesdnuiinsmusuanuduln
niamsrfaien1isnsiiiussansnmmnzanlunismuauauiduiamdnisiidadsuden
Wign  lagvhmsfinsmavesnsseiuinndsiinlnen1sliisdnenssiutiauinm  adductor  canal
(Adductor canal block) (WiguigufiuIsMsdnenseiutinusinntewn (Periarticular Multimodal
Drug Injection) Weanifuidnmsmuaunisdutisvdimsidadimdsldsuanuisuuasiinanisdng
Mivsganamlunsmuauanudutalad  widilifinisAnw3euiisuuseaniaamaeanissedu
DnvisaediBednednu  mernzanzfiveieioansinyntluuivessansnmnsanauiutan
wdewndin, wadhadss, msiedeulmvesteimdsindn, amaunsalumsidundsinda, svoznatlu
nslumswniululsiweua uazmufianelavewfthy  Jegyinlinsuiiinissefutamdsindndidl
UssAvBnmminzandudtas  nadiansotideyaiildainnisinsnihluianiediissansam
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ngUszasA (Objective)

1. WeSsuiilsunaveansssiuviavdsndalngdsnsanenseiutinuinmg adductor canal
(Adductor canal block) WiguiiguiuIsns@nesziutinusindewin (Periarticular Multimodal
Drug Injection)

2. iilefnwuUisuiiisugtinsainsfanatnadssanmslitinisssiutaniaests

5 Lﬁ‘aﬁnmaﬁﬁmiﬂyuﬁwaacﬁﬂaemﬁam'ichc?fmuﬁﬂuiamhl.ﬁﬂu (mstndeulmvesdoima
wdie, Auaunsalunisiiundsinge, sseznatlumslunisiniiululsewenuna)

4. Wefnwianuitanelavesffihefidniunsindadsuderniond  sameruauminede
Ysm

YBULWAYDIIATINITIVY

Wumsnwiuy Prospective randomized controlled trials — lungugithefidhumseingn
Lﬂﬁau%’aL‘dﬂLﬁauﬁwﬁwmé’agim MNsAnwINaTINssEivUIandsinAnlnen1sleisanenseiuan
US adductor canal tW3suiisuiunisaneseiutnuinaden  lneyinssiusiutasiasiei
foyausz@vBnmnisananuduievdaingn, wadhades, msedeulmvesderimdminde,
annselunsidunderirge, ssesnanlumslumsinitululsmeua wazauianelavashe

V0] AUYAFIU LAZNTOUUUIANAAYDILATINIGTIAY

nsaneseutinuinn adductor canal wardsnisanenseiulinusinden (Periarticular
Multimodal Drug Injection) fiuszansamlumsmuauanuiduiiavdansindauasudeiisnuayd
natAssldunnateiu

Uszloniianinaslésu uazmisssuiiiman1s3deluldussToud

1. nuNaveInssEiutiavdsidindeiiiisuusagisiite i lulilunsmuauanudutands
dnluge

2. deyaiiléannnsAnviihluiaunileriuussansamlunisquandsidinungiaeiidriu
MsrhdaAsude i inedeyw

3. duaSuuazainainyensviuiunsfineifeuarnisquagtiesiuiu (multidisciplinary
approach) sgwinsunundagmansosslsUand, unundduyd, wnundUaslu wazununindunssy

ununstngnaamalulaguianan1sidegngudmung
1. WEUWSTUNTaNSIEAUTARAL YR
2. hiaueranuddglunulszguninsunndseauaviounna
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mstidadeufisudeenisnissziviandsindaiiiuszans il fguaeinsiudaiia
ansaindeulnsewmieadauaziiuaniuinerdaiiidaldedennidurdmaroannziale
wazanszezarlumsnduluuszneviainsusedntuvesiis  anefnauddagiuudinasiinis
Wansseiutiavdsmsidiadsutemansn  Ausddlifisenuitnsseiutieiiduinesgu
(gold standard) dwiunistisadsuderiiion nsdnerssivtiauinasoudulssamiuduiinig
Tumsssiutiavduidndiladfumnuionisvils Wesnanonstamdsndaldd Wossuieuiuis
Wiguiumsseiulinlagisnisigiisniuanessiulinmediies (patient control analgesia) #38n13
ionssiutinmaetesdunds wuinsinenssiutinudnuseudulsvamannsoanszevaalunisiy
svdsiinveUaelanandn®

msingnsziutinuinandulssamiluesa (Femoral nerve block) Lun1sdnenszivdan
UShaseudulszamilwesailenimalunsmuauarinduliamdsindn - navesnisdnesziviand
Lﬁm%uﬁwaﬁwwaw‘iﬂﬁlﬁmmmsmLawwx‘uﬁwﬁv‘hﬂﬁmﬁméﬂmé’qmmsnwmﬁﬂ%ﬁa‘lumﬁhaLﬁuwﬁa
il Uheaunsavinnsmenmwiidandeidaliisy  annssivsindeyauuy  meta-analysis
wuhnsanenseiutinuinadulsramilwedaaiunsaananuiuiandeidinuazannisideuiuan
ngu opioid ladni38nsliftlemuaueenssiutndedies egnlsinmuannisanulusseznds
wusIBNUINsanessfutinuinuseudulsramituefatureliiinnisseuussvesndunilondun
JonTiuillueda (Quadriceps femoris muscle)®® \flosnnsinerseiutinudnnuseudulssamila
adausnanazsziunseualszamlunisiunuidn (sensory branches) widailnalunisssiunszua
Uszamlumsemuaunduiifonduaendiduiiweda (motor branches) 8ndan fimsnwwuinisdae
ssfutinusnaseudulssamilwedaenavhlitaeinudsdumsdumndandngstuo!

FUMNA 1 AMUAAINITATIINUMUS adductor canal
AILATOY ultrasound



Adductor canal {u apouneurotic tunnel fidnwnzilugluduauy agfumdmendiie
sartorius LLazanwﬂa medial 984 middle 1/3 891 idwden femoral artery, femoral vein , LU
UszameWia (saphenous nerve) voawiu n1sanensziutiauiing adductor canal @mnsasedu
nszuaUszamivanuidnandulstameita wazanunsaseiunssuaUseainadn medial femoral
cutaneous nerve, medial retinacular nerve, Wag articular branches 310 posterior division of
obturator nerve l#8nde  Tuvrifnalunissyfunseuadszamlunismvaundiide  vastus
medialis isawiiuinliinasenissouussvendunionguaeniiduiiweiatios  fnsnwiuieu
Wguraren1s@nenseivdinuinuseudulssamilweiawasnsdnenseiuuinusne adductor
canal wuiwﬁﬂﬁmiﬁwmwmnﬁmLﬁanduﬂaaﬂ%ﬁuﬂLua'%aaﬂaﬁaﬂax 49 uazdovay 8 muawiv® ua
9NN5ANN systematic review WisuIsuUsEAvBamlunsanemstiemdansindaluginefiindu
mMsthdaasuderifienuisuifisussninnisinenszivinuinuseuduussamiliedauagnis
Amensyiuthinuiinm adductor canal wuih Adductor canal block @1usaanAudULIAARGALS
fin, fimsvhawesndumenduiiongumeniiduiiweaifniuaziisaunsaindeulmudsi
(mobilization ability) lafAnInegeditedney'2

FUNWH 2 nmuand N1saneseiutinuian adductor canal
Tnawafinn1siaSea ultrasound MSIIMITILNUINDUNNTANETEIULN
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Periarticular Multimodal Drug Injection S¥#insvinsendataiiiisy

nsangnszivtiauinaden (Periarticular Multimodal Drug Injection) WuBn3sniswilslu
nsmuuAIiuandnsidaAsut i fenildfumudonduty  Hunismuaueimsidu
Uanaadialasnisiiensnseivtnviinegeg ViL%adwaaﬂqm%(quﬁuﬁ’u (synergistic effect) @awn
Uinnuandauasuinaiiadeseu  demduilldumsidn  iderdelunmmquiideimavesnis
sgiutinadimzaeusnniivinsings  asnaunsndeuiiiisniudesyuuussamaunanaiady
Uszamdlaw3euiilouuds peripheral nerve block %3e continuous epidural analgesia dwalvan
szazL';aﬂums*ﬁuﬁwé’amﬁmLLaw'a81ﬁp§ﬂaam?{aulmwﬁnmé’ﬂlﬁaéwsmL%J INNITNUNIY
IIIUNTTUULUY  meta-analysis  wuin1sdaenssiviinuinadewiauisaananuduiie, finns
indeulnvastorimdiuazannisliouivanngu opioid vashFaRnINguAIUALBETitad1ATy!>1
G

nsangnseiudinuin adductor canal warn1sangnsziutIaUINTBN  (Periarticular
Multimodal Drug Injection) 1iu3Smslunsmusuaruduamdsmsivdaasudemniiouiiidsls
fumuiluuaziinan1sfinwifivszansamlunisavananuiuialad  widelddnisdnwisy
[gulszansnmusanisssiuvinvaesitesedanu  neruranzdideTafosnisinuivisluudves
UszAvsammnisananuidutamdsinga, wathafeswediinissiutaniiaedds



unil 3
A8n135Anw (Methods)

JUwuumsfnuidunisfinymneediin (Clinical trial) Tuguuuu Prospective randomized
controlled trials il

1. nguuszuIns  insmmuangudssensiiagiinisne  Tagvinisdnwiludrami
(prospective study) luananasinsgidrsnidde dadenannguitheiitriunsivinasuderiiioud
ANTUNNEANARS wﬁ'mmé’ay‘iwﬁqﬁwmimﬁdﬂa uwsudni sxdile (single surgeon) Aausiieu
unsny wei. 2559 Tagldinausidniduazinausidnesn uandumsedi 1

] v v ¢ o
M13799 1 LL?WNLﬂm%ﬂﬂlﬁlﬂua%lﬂm‘”ﬂﬂaaﬂ

wnesiaa (Inclusion criteria) inuiAnean Exclusion criteria
Diagnosis of primary OA Allergy to any drugs used in this study
Age between 55-85 years old History of cerebrovascular disease
Elective unilateral TKA Preexisting neuropathy on the operative limb
ASA (american society of anesthesiologists Severe hepatic ( child-pugh classification C) or renal
classification) class 1-3 insufficiency (creatinine clearance < 30 ml/min)
Good mentality Cognitive impairment

Patient agreed to participate

2. AUIVUINFIBEN (Samples / Subjects )

AuunquiegemainHd1s Ty (sample size) nguiudunussrnsaInmMsing
11993 (pilot study) Founti AMuAANLANANITB VAS score fifuinieddymanaiineiiiu 20
mm Tnguszanmdn SD = 26 fiseiutisdfty 00=0.05 uazdIUNINTMAABUW 17U 80% FuIMNg'H
fheg 2 nguiSeuliisuAadsszning 2 ngu finguvaasauazngumiuny fimiade 2 Auvieuliioy
funaziludaseiu  (Two-sided hypothesis test) arfadldfathslunsdnwviiunguiiedias 26
518 drseamuiliiasutiu (dropout compensate) nguas 4 518 (10%) TawUszAINsngusiogway 30
519 MR 60 918
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WEAINTAINNGNRIBEN 2 nduSeuiisuARBesEnIN 2 ndu dngunaassiarnauaIunu
J A ! a L a s e d”
@Aade 2 Andssuiisuiuuazidudasziu / Independent groups ) fail

1 o ) 1 1 2 2
ligns n (VUIANYUAIDINABNQN ) = 2 Lon+lpP) o

AZ

A1 Zay2 ﬂmmau 'm 2 " two —tailed = 1.96

B = type Il error v’) JurmunaunaaAReu 20% vide B = 0.20 ( Power = 80%)
flauAn Zg 0.20 = 0.84

A (delta) = H.- U, (mean difference) = ANULANANITBIANRABYBY VAS score = 20 mm

2 1 L
O = aAULUSUTIUVDIMILUTHNG = 20

n=2(1.96 +0.84)2202 =15.68 ~ 16
202

> a v a v [ a LY 5 =]
RUYLUR inzquﬂmsﬂssumiwmsmwaLauamia%ﬂmauwmmam UNNINYIQYYTNIATIN 2/2558
4 o 4 a a a v a ° 1w ' & 3 [
WDIUN 11 WeAINIEU 2558 i.lll51Lau@IﬁLWN‘MU’]UUi%‘UWﬂiﬂQNG]’JE)EJNV]\‘M@J@'\]WFW’]U’JU 40 18U
60 318

3. uwusnguusensidnwieenidu 2 ngu AwiSnisdulasldlusunsumrouiines
(computerized block randomization) wiUsgynsaranainsiidnsanidenavinisdneildu 2 ngu
R nau Adductor canal block (A) uag n&u Periarticular Multimodal Drug Injection (1)

4. ftheenamaasiidniniddeagldsunistuiinuss R, doyanugiu WWud wa, eng, dviluna
Mo, Mesnuiaglddy, erfisulseniu mswieumundeunounisingn, asasaneneadtalagld
WUUUseLiiy modified WOMAC score (nw1lng)?, asiaussidl umaiesufjiRnisneusngdn (pre-op
laboratory evaluation) wasl#3enn135eIUlINNBUNIHIGR (preemptive analgesia) dlouifusisans
nau laedewindn 1 Faluseranadinsdiininiduerlafuussmiuen  Acetaminophen 1 g
(Government Pharmaceutical Organization, GPO, Thailand), Pregabalin 25 mg. (Pfizer, Bangkok,
Thailand) wae Celecoxib 200 mg. (Pfizer, Bangkok, Thailand) LﬁaLﬁwzj‘fumau‘uaamsss%mmfﬁn
noumstndn  gUelasun1sseiuanuidndiedd  spinal anesthesia lolen 0.5% isobaric
bupivacaine 3.4 ml (AstraZeneca, Bangkok, Thailand)



5. fUhearlasumsihdndsudenniisulaedasunmdaudieniu (Single surgeon), ¥nsendn
Tagltinadiaisnistumsehdanuuiiendu uazldteiousiiaieaiu (Genesis I, PS design, Smith&
Nephew, Memphis, TN, USA) wilaufiuviaasinay

5.1 sgwhwhmsidintaneudierlddefienadunssgnivnvesiiae fiheildsunisduiaedis
Iieglunqu  Periarticular Multimodal Drug Injection (1) azlésunisdnensziutin (100 mg
bupivacaine (0.5%, 20 mL) (AstraZeneca, Bangkok, Thailand), 0.6 mg 1:1000 epinephrine (The
Government Pharmaceutical Organization) (0.6 mL), and 30 mg ketorolac tromethamine (Siu
Guan Chemical Industrial, Chai Yi, Taiwan) (1 mL). Wauiu normal saline solution T#lauSuau
Wiy 100 mL amu%nmumashﬁmL,Lazu'%nmtﬁal,?}asauq U911 (posterior knee capsule , soft tissue
around the medial and lateral collateral ligaments) lnedasunndeasisUanddvinnisidailug
N1520

5.2 dugihenlasunsquiiedndleglungy Adductor canal block (A) azldsunsinenseiu

< L4

U3 adductor canal wdnvinsiidniasadundlneddydunnddsaninisidedugyins
a v . i . % a . ' ° a A ° a %
AneUUATIAYY (single injection) Tmatia ultrasound guide e muauIHUNIziMsin Taely
81 (50 mg bupivacaine (0.5%, 20 mL) (AstraZeneca, Bangkok, Thailand), 1% xylocain with

adrenaline 1:200.000 U3u1eu 10 mL. (AstraZeneca, Bangkok, Thailand).

6. ué’qmﬁméﬂmﬁmaaﬂa:ms“lﬁs"umﬁzﬁ’umwé’amﬁmmuLﬂ%‘laaquummﬁuﬂmﬁfa@ﬂw
\udruauulinaeiuitin  (morphine  sulphate) muszauAIdUIRIBiIgUee (patient
controlled analgesia) uazldfugantanvindulsemumileuturisaoindy insidosumasrhms
Uuiinteyanadwsuan (Primary outcome) laun szaumudulinvdsidalagly Visual analogue
scale (VAS)'  wazUSmnauguianiiftaglésu (Morphine consumption) %n 6 Flusausinseinga
ieSaAuauds 48 Pluamdsihndn sulufwainafsninnssziutin | nsiadeulmusstotndsinge
(knee range of motion), ANuANSElUNSIWBEATBIIINSEAUIRBILAIAUNA B TusTEENNe 10
Wwns (Time to active straight leg raise , Time to ambulation with walker) Fausndeiiaauds
$mhedtheesnanlsmenuia, Viinaideniieonuluniaszuneiden, Usina haemoglobin Tutdan
a8 Hrluwduidn  Vuiinanuiianelovesiinelut2e 48 Slumdshdauasdeudmiedihesenan
Tsveruna svevbatlunslumsiniiululsmenuna (Length of stay) mnﬂguﬂ’mé'ﬂwmswammu
91N IUAEAA (Followed up) Tt 2, 6 waz 12 dUamindsidn

7. msfnwiidunisfnwuuuunlnonaainsdidnsanidouasduszifiunadns ( Patients and
observers : double blinded) &wtrgoranadinsgiinuidouavgusuiliunadnsazlinsuisnisssiu
Vniiglelasuanduganisding



8. \nsaaileldTana

8.1 Modified WOMAC score (nw1lng)® Usenaume 3 ann 22 Jages lawn vunaanuun
5 dagey, nuadera 2 Uages, waznianuauInlunYRangsy 15 Jedeuudazdetesiinviuu
0-10 TnsAzuun 0 munefislifionnts sufisrsuuudiy 10 munefsemsguusanniian

8.2 Visual analogue scale (VAS)® Usziiiulaglyiffihovineg smmneasuuidunsisn 100 w.
Taguenfisenmsuan varemsdegauansdidhiffonnisuiauastaemanaauanitaonistanunniige
vantaeredunsuuuiaus 0-100

8.3 wuuuszllusyiuanuitanelavesfithesenisnssiuiandaindia Insadauuvasuniulugy
WUU Likert scale szduAziug 1-5 1ag seou 1 munedslifanalasgraunn, seau 2 nunefaianeladn
1oy, ¥AU 3 muneiaianalatiunany, seiu 4 vunedafianelaunn wavseau 4 Muwﬁqﬁqwa‘lammﬁqm

9. WnTertoyansada

foyausunauanshodnadouasadoavumnnsgiu,  doyanuamuansisdniuiasiosa
maSsuiisudeyasevinngu Wisuiileunadnwsvan (Primary outcome) Ao seAuANUINNATAR
Tneld Visual analogue scale (VAS)* uaguSinainuesiiu (morphine consumption) Aigtagl@sulagly
repeated-ANOVA (W3suiilsunadhafies, nnsiadevlwmdingn, anufiawelavesthsuarszornaiiy
nslumsiniiulilsmenuialadld student’s ttest Aunalagld program SPSS for windows T
AUt AYYaINITVIAGBUVINAY 0.05 W3DUAIY 95% Cl
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o
uni 4
NaN153Y

Fuheiidhunsindadsuderifiondl auzuwemans wninendoysmndainnisiidalas
unsudnd zdtlo Musunsiu wa2558 Famanan 2560 AdunasinsAnuuayBusemdnddy
p1natasingy 63 18 imsduuisifthedu 2 nguie nuitldfunisdnenssiuuinuin adductor
canal (A) $1uau 32 SeuaznguTilasunsaaeszivtinuinaden () S 31 518 Tusewiens
Anwlaiidhsrnmsidelunguitldiunsdnensyfutanuina adductor canal senannsAnwm 2 g
\owniAnamzaudengaiuiduidentan (pulmonary embolism) MaddA 1 s1euaziAneInislifs
Uszasdannen opioid wdwida 1 518 dugdhimmsidslunguiildiunisinenssiuuinuinaden
penINMsAn 1 eiflernaeszuneiden (radivac drain) ldeungavdssnga ‘ﬁagaé’ﬂwm:ﬁugm
vosfinidersaeanduuandlusnail 2

A3 2 é’ﬂwmzﬁuugm%qQéau%é’aﬁ”’qaaamju

naulésunsdnen nauléFunsdngn
sedulInusLIn sedudnusndanin
adductor canal (32 51) (31 519)
LA UIE/N 3/29 3/28
91g1de (SD), T 68.1 (8.45) 70.56 (15.88)
BMI (SD), kg/m2 27.18 (3.31) 26.96 (6.52)
Modified WOMAC score (SD) 57.71(14.17) 58.21(17.17)

wuewme SD - d’JuL‘l‘ijuummgm, BMI - body mass index, oﬁ“ﬂjﬁmama, WOMAC - Western Ontario
and McMaster Universities Osteoarthritic Index

HANTSANYITEAUANNUIANAINIAA Visual analogue scale (VAS)Y* wuirszauauunlugag
48 Flumdwine nguildfunmsdaesiutinuina adductor canal (A) Fsefumnutinogluta
sewin 27.62 - 41.90 Tuvausiinguitldsumsdnenssiutnuinaden () Tssfummunineglutaa
sEwin 25.65 - 36.09 (WnuQiiii1) USinagimesiiu (morphine consumption) fifftheldfuanniedes
muguAULIAlY 99 48 Faluwmdeindn (Wwuglfl 2) Uhinaewesil uedvazay (Average total
morphine consumption) Aifthelasundsidaliuna a8 Halusdidiades 28.76 Tundu (A) uas 24.78
fiednsulungu () p=0.22 (wnugdiil 3) msiedeulmdarmdeings, ammuaunsalunsonmBenuning
fivmstindnainsedudios  (straicht leg raising test), ANANIALUNITAUMIBRUNTAIYILLAY
(ambulate with walker) szoznailumsinitululsenetuia (Length of stay) uazAusERUALTG
welavesfflne uandlumsnedl 3 omstradssnnmsssiutiainulunsnui dun onseduld,
9138y, Yiewn, Fourduwy uaznsusulnUnA uansralupsed 4



s ACE e PMDI

o b |
& 12 18 24 30 36 42 48
Postoparative time (hrs. )

ad (Y v 1w .
UAUQANT LaAITEAUAIINUIANAINIAA Visual analogue scale (VAS)

e ACE =0 PMDI

] 12 18 24 30 % 42 48
Fostoperative time (hrs.)

ad a . . v Yo v 1w
wnuliNn2 uansUTinamesiu (morphine consumption) AUaeldsundwindin

11
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Average total morphine consumption

] -

%

¥

4

Maorphine consumption (mg.)
]

Qd 2 dl . .
WHUYUN3 uanUSuaueuesHuRdYazay (Average total morphine consumption)
v [y v 1w )
wdﬂwlmwmmmmﬂunm 48 7l

] - a ] o & )
N3N 3 Llaﬂﬁwaﬂfliﬁﬂ’?ﬂ L‘LJiEJ‘UWIEJU%WJNmiizwmmmaa\mqu

nquillésunisdnen nauiléFunsdngn
Uoya seuthnuin adductor canal sefutinuinuden
(32 978) (31 579)

Y3uuenuesiu (morphine
consumption) mﬁaﬁ@ﬂ’m‘lﬁ%’u 28.76 mg. 24.78 mg.
48 PNINAIGIR

61u1us§ﬂwﬁmmmunmﬁﬂm‘m‘im Jufl 1 wdsada = 9 (28%) Tuit 1 ndsndin = 8 (26%)
fhnstidnansysudies (straight Juit 2 wdwidn = 10 (32%) Juilt 2 wdahdin = 9 (29%)
leg raising test) uit 3 wdaida = 13 (30%) Juil 3 wdsrndn = 14 (45%)
Snnufthefiannsaidushegunsal Fuil 1 ndwida = 3 (10%) Fuil 1 vdarsda = 2 (7%)
YIBLhU Juilt 2 ndsdn = 20 (62%) TUN 2 MAWFR = 22 (71%)

L.

9

(ambulate with walker) JUN 3 NAWFR = 9 (28%) uit 3 nduide = 3 (22%)
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nauildFunsinen nauiléFunsdng
ULHG s23UUInUsIN adductor canal siuvnushudew
(32 519) (31 570)
sveznanadslumsiniiululss
WEUIA 5.52 1u 5.43

(Length of stay)

sefumuianelavesiiny
4 o '
Wovmug (Likert scale 1-5)

Wanelawn 78%
a ' )
fanelaegrunniign %

fanalaun 35%
P ' o
fanelegraunniian 65%

o o ¥ A v a LY 5 '
M54 4 LLﬁﬂG‘O']U'Ju@J‘LJ’JEJ‘VI‘LJi’\ﬂJ;]E]']ﬂ'ﬁ‘U'NLﬂENQ’]ﬂﬂWS‘SEQ‘UU?ﬂ‘VlQﬁBQﬂQM

nquiildsunsdnen nauillsFunsangn
DRRRFURNEEN seduthnusiand adductor canal ssduvnusnudamn
(32 519) (31 578)
v
Vioagn 6 aq
4 v

21saauld 9 6
Heursee 5 3
2138u 8 6

NSUBURAUNG
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unil 5
2AUTENaNISANY

nsfnwilfiuisuieunaveamsssiuiandsidalneisnisdnesefulanuina - adductor
canal  AUABMsEansziuUInuinadern  wansAnwwuingtheiildsunisssiutindeitnsinen
sefutinuiin adductor canal finsldwesfundvayeu (Average total morphine consumption)
wiarnia 48 Haluaiade 28.76 fadniuluruziinguillddunmsinenseiuuiauinudenldowesiunds
K1dmady 24.78 fadniu (p=0.22) Fuflemuiameadfudlinuanuuanseeiioddy Auade
sefuPIIULIN Visual analogue scale (VAS) wasfthnvisannguiiriaigaianlutae 6 Faluausn
wdshinntuaranssiuauazilsviuaiaigaiudnadilutng 2430 Slumdehin Sennsdivods
fedanainsivdadsnnuduiiniigiulutsidondumannnsiifiasdulnawisnin Govas 62
TunguillésunisseiuianseiBnisdnessiuuinuinn adductor canal wagdosar 71 lunguitldsy
msdnenssiuinuinuden)  wwdulinmsindeulmuanduanimindarindreiivianisindalasnisld
UnsAiTeLAY (ambulate with walker) TutsnaifFseraduanmgiiviliaiadossauaudutangs
Jundannitldansziuasiutag 24 Faluausnudaiga

gURmsalvesenmsinafes (duld, endey, vown, Heurduy) veaihevidasnguluiunnsig
fusgaliedrfgn1eaia msv‘l’wmwaaﬂﬁm*‘uamﬁmLf’fanajumaﬁl.%uﬂLua'%a'[.umsﬁﬂmﬁ'[ﬁms
naapusNMBEUITeTvinsEdnaInsERUREs (straight leg raising test) wazMaiumegUnsalte
Ay (ambulate with walker) wutitheaeinguanunsnsnimBenmuasiusisgunsaiteidumely
72 Hlumduidialdlagliiansdundeindn  Tnsdnlvgazansafusogunsaldiodulilutag
20-48 Fluavdsinde Ttheifiss 1 TeiisdudesiiianiseadoulmmdshdaissnniAnaigiy
\dengafuduidentan (pulmonary embolism) ndannlasumssnwinngdnangiisanunsaiuime
gunsaltaaduld  namsnwdmuinssdumnufianelavesiinsvusiiviinssmiegaseenainlse
wenwaidadausyiuanufianelatenisseiumnaeitliuansatusgaiitoddyneada  91nms
Anw1  meta-analysis  W3suisun1sisanuszivtiausnadeindunsinessiutinusnaudulse
awiwedal®  reunihissnuiidhenduitlésunsinenssivtinuinadarhasiissiuanuiands
rdifasnituazanunsosnmBeardnaiinisidinansefuidedldininnisdaenssutinuinadu
Uszamiliweda WeiSsuifivunannnisinmiwuinenssuiiivunisinenss futnunm adductor
canal wazmsdnesziutinuinudenn aedisiszavsamlunsmuauarduuiamdamseie
wazthefinisvinuvesndwesnduionduaaniiduiiweidliunndneiu  SslunisAnunilléng
nagousnmBeardeTivhnsindnanseRuiies (straight leg raising test) wazMsiiumeaunsalte
Ay (ambulate with walker) Ussifiumsvinuveanduvesnduiidondumendifuilueda vaionad
awmnnMsiensziuiinuinn adductor canal annsased unszuauszamiumLiAnaniduusy
amenNTd Lavanunsaseiunseualseavain medial femoral cutaneous nerve, medial retinacular
nerve, Wa articular branches 310 posterior division of obturator nerve laenAae Tuvneiiinalu
mssziunszuausvamlumsauaundnie vastus medialis isaviiuvhliinanenissouusies
ndunifondumensiduilueatios
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unagy

MnMsanw Az TITenuihnmsmuauanudviiauisuifisussnitnsinessiulin
a a @ a v v a a Y a
U adductor canal wasmsnensziuinusnadeniy flielidiadeszauanuldulin (VAS
score) UarUIunueuiUInNgy opioid Nldseivthnavaundanmsiidia 48 Falusliunnsnaiuagradite
Y aa 7 a ° % o v =~ v oA v
d1fy  ABmsniaeddBannsniunldmvauanuilviiandinisiidaiudsudewniisulaegiad
UsgdvSam wins@eensziuinuinaderntuligendudounassenisvinveipeniinisdaeseiu
UM adductor canal

AU Tl

1. \0uns@nwiniendiin (Clinical trial) luguiwuu Prospective randomized controlled trials

2. msfnwilunsfinvuuunlaeimainsgidsuifouasiussiunadns ( Patients and
observers : double blinded) Bsfftheanaarinstiirinidouasiiussiiunadnsaglinguidnisseiu
Dinfiftaeldduauduganising iiteanand (bias) lunszurunsinuide

3. msinwilgthynaeldsumsiinandasunmgauieau (one surgeon) Fwvidlstanilade
sumunniwdslunimatinnseiidnlea

4. {WumsAnwiiuu multidisciplinary study iauﬁ'uuﬂmﬂwmaﬂwﬁ”'aaLtmuﬂﬁaﬂmaméaaﬂs

Uand, wnunddnyd, wiungUaslu wasununindunssy

Yo31invasnuideil
1. Wunsfinvmareinismuauanuduiiavdinsiidaasudonniionlusse: 48 dalug
WSNUAIAA (early post-oerative period)

{ vy

2. \unsfinwianuilduiiandsidinuasigiaeinitu msiiudeyasziuanudulinuasidin
o v v [l ° v 4 v J
vimsasunmnzitisueuin lildvinsiiudeyaruduiinvasiigiaeiinisedoulw

3. nsfinwnilldanansauntamsfinwandasunnddinnsindauazidydunndladeraiiliie

2Ad (bias) 19

JaiduanuzlunisviinisinenIdelusunan
= 5 e’l’ I = -3 ellll LY a” [ [ ] s
nmsAnwasiilunisfnyinsmuauanuuiinlurasiguisinlundsindalussey 48
M a P v 1w a v a a @
Hlwwsn  luewanarsinsfinwanuduiiandsirdavas ngieiinisindeulmuaziinsfnwinds
HARlUSEULnNaIMeNIUIUTY
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IRB-BUU Form 03

LONEITHUULEAIANNT UL DY
YDIDEFUASIUNTINNNTINY (Consent Form)

1590153381509 Msfinwinavainismuaueuiiuavdimsidadsudeiieuisuiisy

SENINMSAnEsEIvUInUS RAlALIILArNSERgSEIUUIAUS TN

Tadueay un....... DU SR I

roufiwrasnluluBusemdrsudunduietmieaaatasiulasinsided FmdlEsy
mMseSueieingusasdveslasiniside iy werseandonmeg muiissylulenansdoyadmiy
H32lAsams3de Faf3dulaliliundmi uasdmiddladmesunednanesuiuduogsiudn

fAfesuserinanoudniueag idmidradoiiiunisideifemudiile uadlitads
goufuautmiawela

fmidndrsuilasinsideidemuaiinsla wariavsiazuendnnisdnalasinsivel
lelafls nisueniannisidsmmsideduliinansenusiomsguasnuvionisiuuinmsiitmdnasis
lnsusiely

Fidvsusevinuivieyaemziinatusdmididunnudu sudameldiawglugy
filuagunanside malawedeyavesimidrenthenusiag Mifedesdeddsuougmandimg,

fdnldsudemmudnsuudasieudnlafinnusens  uagldamnuliludusend
meanuila
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1PNENITUREIUATINTIY

(Participant Information Sheet)

1A5aN1599813949 : msfnwravesnsmuauAduIadimsidawdsudowiisnuisuiioy
SEUINNRAYTI5EIUUIAUSULANYILATNISANLITEIUUINUS I ITDIN
2LASINITIVY

Gou A3
dd wsuwndsudng  sxAlle Mumiis 919158 e Auzunemans aminends
ysm1 velsudnvinudniulesansideld  Aeufviuanaadrsunisidedindn vedeuliiunsy
swazBuavadasinside dad
Trsams3duiiiingussasdiiednunseuauanuiduiiandimsidadsutouiiondai
Wunieiddumsindadandn  wansAnynideasfuumdliumg duuumdunisiaun
Uimsitenevaussionnuidlslunismuguanuduamiimsindndsutenifisumunansited
FAunusigly nnviuanasitazdrmnsineidel ausfideasvenusuieliviudiiumsssiue
nduhdalaonisdaonssiuviauinalaunvionsinerssiuvinuinadernitnislaisnmmidasd
prmatasazlimsuimuldiumsssiutnisle udmniuoaainsasliuenssiutauuuda
Uszanuesfulagiienanafnsezlildsuenssivuanuuuinvindy  ansfidoasvinnisussiiiu
UssdvBnimmsaneuidutiandingn, Yinaefifiaglesu, satrafes, msindeulmuestomad
Wdin,  Auannsalumsiiundsinge, Yhinadenfieonuluminssuieiden, Yhnudadeauns,
sspznalunmslumsinitululsmeiuna waseufoelavesitie msfnuifeiorniianudsdenis
vinduseidulssamvioiduidenuarenaiinatnafsswazemslifsussasdannslienld g
AuzfAElATinnsmsuazIinstestunasudlumudssienfntussiumaidondidliug  lnoane
Aavgagyhmsdnussiainmsuieuagnisldodoundilueaatinsgsuidennse  dnsusafiudhseds
omsmenddn, TuiinUSinunilomainslisuesdlndianaenszernan 48 Falumdnisiidauay
manuiiiuseiinmsuiemiemndianiinenslifens iiinsinumansiduasyhmsussidiussau
AugUUsLasYMsShwelieusseIns Snitdnurdeendugns, srussmeinistiradedt il
uienanaias  seuiniviimsideminenaadasiinauduuinguismdennldliisssiuuiauuuin
Ussiauasituudy  agfdeazviinisuszdfiueimsvatenanadasgidnsinideuaslinisinwilaeuiu
seiugnauissiuggeiianunsabiwionasinsdidnsnidelfesnaaends  Tunsdiinuzdideldihns
SnwlagnslisnssiutamicluguuuunsiauasnsutssmugimuguuuumsidoaufasyAugegauis
wiganasinsidnsnddededienmsuinguuss ovmaliasiidirsnifuamsaneuiesnainnsideiuay
aunsofesvesnszivtinuuudnsinduiieguenuiennnisifedlflavadaslawavazlinssnudenns
guasnymiensiuuinisiionaainsfiininidefdldsudely
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B4
meﬁm;agamu?ﬁﬂ Total knee arthroplasty
un.sudna zzAla
Part 1 : Demographic data
Case No. W (1/ty)
21y (1)
shwin (kg) 189 (cm)
Tspuszansin
Fufdin Haemoglobin (g/dL)
Diagnosis
HAA TKA 114 Qe Qan
Checklist O WOMAC score
O Knee Society score
O wnAsspnumaniyvaung TKA
Part 2 : Post operative
VAS score Morphine
(mg.)
6 hr.
0 1 2 3 q 5 7 8 9 10
litheway tnanaunulaile
12hr.
0 1 2 3 4 5 7 8 9 10
18 hr.
0 1 2 3 4 5 7 8 9 10
24 hr.
0 1 2 3 q 5 7 8 9 10
30 hr.
0 1 2 3 4 5 7 8 9 10
36 hr.
0 1 2 3 q 5 7 8 9 10
42 hr.
0 1 2 3 q 5 7 8 9 10
48 hr.
0 1 2 3 q 5 7 8 9 10
48-72
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Part 6 : Complications

Present (Y/N) & Day

Confusion

Infection

Fall

Wound disruption

DVT

Part 7 : Discharge Criteria

Post-operative (hrs.)

Knee flexion > 80

Can ambulation with walker > 10 m.

Afebril

Dry surgical wound

Length of stay (hrs.)

Part 5 : Adverse effect

Present (Y/N) & Day

Constipation

Nausea

Dizziness

Difficulty sleep

Vomiting
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THE ROYAL COLLEGE OF ORTHOPAEDIC SURGEONS OF THAILAND (R.C.0.S.T.)
AND THE THAI ORTHOPAEDIC ASSOCIATION (T0A)

dninom o $u 4 owmdsmazul o U owi 2 vooquiits susovsyiinlmni ambiovns npam 10320
Tnadwd 02716-3436, 0.2716-5437  Tmaan 0-2716-5440

Office 4th Floor, The Royal Golden Jubilee Bldg., 2. Soi Soonvijai, New Petchbuni Road.
Huaykwang, Bangkok 10320, Thailand  Tel. (662) 716-5436, (662) 716-5437 Fax (662) 716-3440
E-mail : secretanai@rcost.orth Home Page : hp/iwww.rcostor.th
September 4, 2017

Dear Thanasak Yakumpor, M.D.

On behalf of the Scientific Committee, I am pleased to inform you that your abstract submission has
been accepted for an oral presentation at The 39*" Annual Meeting of the Royal College of Orthopaedic
Surgeons of Thailand (RCOST), will be held during October 20 — 22,2017 at Royal Cliff Beach Resort,
Pattaya, Thailand

Please take note of the following presentation details:

e Abstract Number # 05/010

¢ Title: POSTOPERATIVE PAIN MANAGEMENT IN TOTAL KNEE
ARTHROPLASTY : A RANDOMIZED TRIAL COMPARING ADDUCTOR CANAL
BLOCK AND PERIARTICULAR MULTIMODAL DRUG INJECTION.

e Time and Date : October 21, 2017; 10:40 - 10:48 hrs.

e Room:Hall A2

The time for your presentation will be 6 minutes with 2 minutes for discussion. We recommend all
presenters to present using Microsoft Power Point. Please prepares your presentation on flash drive or
CD-ROM and hand it to our staffs at Slide Ready Room located on second floor of PEACH convention
center one day before (October 21, 2017) to facilitate a smooth organization.

All presenters are required to register for the meeting. Please make the registration online at

https://rcost2017. meetingsquare.io/login within September 20, 2017. Please be reminded that the

presentation will be cancelled automatically, if the electronics system has no found your registration on
the database.

We appreciate your continued support and assistance, and look forward to welcoming you to Pattaya
in 2017.

Yours sincerely,

Thipachart Punyaratabandhu, MD.
Chairman, the Scientific Program

25



Notification E-Poster Presentation - 38th SICOT Orthopaedic World Congress
2017

SICOT <congress@sicot.org> 6 fiqu1u 2560 15:52
fia: ThanasakMD@gmail.com

Dear Prof/Dr Thanasak YAKUMPOR,

We are delighted to inform you that your abstract 46778 entitled: Postoperative Pain Manag t In Total
Knee Arthroplasty : A Randomized Trial Comparing Adductor Canal Block And Periarticular Multimodal

Drug Injection. has been accepted for E-Poster presentation at the 38" SICOT Orthopaedic World Congress, to
be held in Cape Town, South Africa, from 30 November to 2 December 2017.

IMPORTANT NOTE: The presenting author of an accepted abstract must register and pay the congress
registration fee by 27 June 2017 to be included in the Final Programme. The Congress Secretariat will not
check if co-authors have registered. Abstract submitters can change the presenting author of an abstract
through the abstract submission system until 20 June 2017, by clicking on the link in the confirmation email
received after submitting the abstract.

The e-posters will be available during the entire Congress via computers in the e-poster area at the Convention
Centre. Only those authors who have received a confirmation of their registration and payment from the SICOT
Congress Secretariat by 27 June 2017 will receive a link to upload their e-poster file(s). The links will be sent
later on to all registered authors presenting e-posters.

E-poster guidelines:

* 6MB is the maximum size that can be uploaded.

« The presentations can be uploaded in odt, ppt, pptx and pdf formats only.
* Images, tables and detailed data may be used.

* No videos or multimedia may be used.

« E-poster presentations may include 6 to 10 slides (landscape orientation) with the following information:
o Slide 1: Abstract number, title, list of authors and authors' affiliations

o Slide 2: Introduction to problem

o Slide 3: Materials and methods (incl. statistical analysis, if any)

o Slide 4: Results

o Slide 5: Discussion (incl. current literature review)

o Slide 6: Conclusions / Conflict of interest declaration

Please ensure that the family name, given name, institute, e-mail address and country for each co-author
and abstract presenter have been inserted correctly in the system. These information together with the contents
of the abstract will appear in the Final Programme and Abstract Book.

Registration can be done on the SICOT website: http://www.sicot.org/cape-town-registration. Presenting authors
are kindly requested to insert their abstract number(s) on the registration form and to check that their FAMILY
name and GIVEN name(s) have been inserted in the corresponding field and spelled in the same way as on the
abstract submission form. For example, if "Smith" has been inserted as the Family Name on the abstract
submission form, please ensure that "Smith" has also been inserted as the Family Name on the congress
registration form.

Become a SICOT member and save money on your congress registration fee. Special preferential
membership dues (EURO 50 for Active and EURO 20 for Associate Members) are available for new members
residing on the African Continent, our Friendship Nation. They will also benefit from the reduced congress
registration fee for SICOT members.

Visit the SICOT website, http://www.sicot.org/join-sicot , to find out how you can join SICOT.

To benefit from the reduced Member Congress fee as a speaker you must apply for membership and pay
your dues before June 20, 2017.

If you have any questions, please do not hesitate to contact us at congress@sicot.org.

We look forward to welcoming you in Cape Town.

Yours sincerely,

Vikas Khanduja

SICOT Programme Chair & Member at Large

John Dormans
SICOT President Elect
Chairman of the Congress Scientific Advisory Committee

The SICOT Congress Secretariat
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