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Guidelines for the management of postoperative pain after total knee
arthroplasty
Sawika Pinyo, M.D.*

Abstract

Currently, the number of patient who undergo total knee arthroplasty is increasing
each year. This is due to the increasing elderly population. The development of effective
prosthesis and surgical techniques can return a better quality of life. However TKA is a
major surgery, associates with moderate to severe pain in the early postoperative period , it
affects many physiological systems. Therefore, planning for pain management and physical
therapy should be effective and have a practical guidelines to minimize the complication
after surgery. Adequate postoperative analgesia is mandatory in order to allow for successful
rehabilitation, lower the risk of postoperative complication , shorten hospital stay and faster
recovery.

Most patients who undergo total knee arthroplasty are elderly. Poor pain
management is a serious problem considering the substantially increasing the risk of adverse
events, including myocardial ischemia and infarction, pulmonary dysfunction and
thromboembolism that lead to a higher mortality rate. The most important concept pain
management following TKA is the preemptive use of multimodal approach, which includes
regional anesthesia, peripheral nerve block, periarticular injection and analgesic drugs.
“Preemptive” refer to initiate pain management before surgical stimuli. In addition
“Multimodal approach” means more than 2drugs or modalities with different mechanism or
sites for synergistic effects. These two concepts have known to be effective for reducing the
opioid consumption that has been associated with high complication rates. Therefore, the
development of TKA care will be formalized clinical pathway and tracks to better optimize
perioperative algorithms with regard to pain control and perioperative rehabilitation by based
on new reliable researchs. A multidisciplinary team is also available to plan the care of
patients from preoperative to postoperative periods and to have a good patient tracking

system for standardized treatment.

*Anesthesiology Department, Phrae Hospital

-52-



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

unun

v

nMssziutiamdansnludsdfny
delyifflheguauneiosanmssziulainli
feufndnsrAnRduLans Ty ua
Fadaldeufaneyiugiudundn dagould
vanmsnaunalagliensziuuinililvoy
gz ssz iU iTufeiieln
nsszfulaniilsyavsnmitusaradnafies
anas

fvdngumninefiuansinaasidentd
g1szduinmlnunsonszuiunslaieas
wnngaudmsuddisusiaTeuazdmiuns
indinviiasngg nangumMaNIUE3
nswvaumsfis
1. M33eivUInkUUNELNEIY (multimodal
analgesia)
2. NM332UIARNIZLAIZANDNITNIAR
(procedure-specific analgesia)
3. Madlulfihevdimakdndausien (acute
rehabilitation after surgery)

N15583UUIARUURANKATY multimodal

analgesia Tuofinfinmsldeuivinoyiusiu
U 15U (morphine) dususeiulinngs
NSHNARBENINTNVINUAZINUIMNTILABATS
Intududend whneuineyiudi

LY = o

gensdiunumaAylunisseiuunndenis

[ -

MR fsuLssuAnsldlanzeeyudiiuegng
deaiiesziutanvhliAsdgmens winue
W snansigle e pduldenieu

wagyilinsviheuvesdldnduaugnieuni

SN

WU URINaNgUBUTEINY
(evidence-base guidelines) wug1n15 ALy
81139070323l 19URE 2 61 (35) Taufu
Tnedeafinalnniseanguifiuandnaiy
(multimodal analgesia) Ineensziutnd
fgaiudrindussansnmuazifudiunileves
nssedulinluukainNau Taun WisLenn
194, Non-selective llaz COX-2 selective
NSAIDs, gaba-pentin, pregabalin, NMDA-
receptor an-
tagonist (ketamine), Alpha-2-adrenergic
antagonists
(clonidine,dexmedetomidine),n15 a1
Uy systemic, Corticosteroids Tudiuves
vinonisfianunsnth lUUFOR loun nsdnenn
et (local anesthesia) 1denan iitesedu
nsasdynauszamvsadulssandiy
Jane (peripheral analgesia) wioldenvuiie
seduNTasdaUssamunsTruuUTEaIm
dqunaid(neuraxial analgesia)IﬂEJNaﬁﬁ%
1650 fio diunanssziulnliiaty, anaana
Fosmsldeuivanoyiusiu annadnades
Mneuianeyiudiy
msrdafisnsiafuriliAnnuun
vannvanenalnfiuansnaiy Uiandraiouas
n3EANINNITHIFANI9easlsUsnd AN

JUWTIVDIANUUINLAEHARDLIDINLANYU

q

(%
v v =

fanuImIsseFulInlianLianga9sonis

[

WAR  (procedure-specific analgesia)lagdn

Snwaenmeineunan



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

NsNUEUIRINTHIFRALALTN
acute rehabilitation after surgery Tutlaguu
@ o ¢ v Y Ao =
WUNUIEANBWAIINITTZIVUINNADY19AET

PAINSHIAR LB IND TaelnIznISHIFANIg

v

nszanuaztandetlasunIsinien nma
e vd  a o s Y

Hginlalsaziiuszansninunnau Nailiite
ANNITHNTNTBUNILLAATU LYW NIZTDFA,
AuLaAYIONaRALEDAAIAUTDR (deep vein
thrombosis) a@snsnaniuueululsmeuia

warau1saNavUIUlARSIAUSTEZIaTT

a aa  aall)
2

A Iel o 19tAN NN

q

v
A v a

Haqtudiimuinaiansidaile
Snwenmsdartndeuzesslinduanldoy
uaziiuann minvestthelyindumduiy
FAnlalndiAssnfannitgn iliiagtuns

Y

HNARLUAsuTINTUlaewRads 700,000 1Y

ol Tuansgewsni uag duwilduawiiivg

¥

1Ty 3.5 arusiesetnielud

[y

ASERANSIY 2030 wenenglsAmuteymddny
AaN1IQuaTEIUUIAnaIRGR 1l
Uszansninagyilinnualdunuuivalgniu
liaudusunisinienin we 1in
AMEUNINGOUNNTEUUAII|UDITINY LU
Aanmeiilaviaden ilndunisdivuuey
Tssneualsiunuiu Taetagduiiniaiaun
wnssiuennstnndsinsnuaeudew
TWanlaeflidmanesid

1. vilesziueinisuanldedgad
Uszansamlagldeuineyiusiulvides

(%
Y

Nanvistiieann1izunsndeunaziiniu 1u

-54-

#u aauldendeu vosyn Yaandzds nanis
mela

2. \iedunasunisyinieainldesns
nngmdsndndiangtinisaidefauazeUoe
naunlgautonlalndiAesaniizunfuin
e

T990uiikuinianssneraIn1suan
WUUNALNAIY (multimodal — approach) A®
nsldemiedsnsinwennisiiniifinalneen
quissziuthnfiuandsiuegielos 2 wilaty
U faihlosjamTaliiAnnsiasugiulunis
sziuen1Uaa Tasatuisalie1nieisnig
sz¥ulaniu g Iedunneudiaziinisringe
(preemptive analgesia) 21n15UnTiinann
nsradinasuteidmdsirindulngegly
sgdulIunaafiaguise (esaniinisiin
‘UmL%U‘U%nmﬂwcﬂﬂuazLﬁal,?jau'%nmmh
UsznaununMsasuacnfinlazmalanIsnibe

HITUNISHAINUS DI NEUENI8INIALAY

Y
(%

FuuszamiilUidesdeidnazdelfaunse
Foneuariinsssiulnldmnzausel”
INNITNUNIUITIAUNTTUNUIN TZAU
o nsUaandeidaasudedieglusediu
Uunaaneun
nsFmasudeuduannns
atuNausaRmilinuluden (medial to
parapatella arthrotomy) Tulinaue
Uz SuwuRlunsINnsegnayun (patella)
uflanszgnuds (tibial tuberosity) Kuiiioide
Aeudusing 1 wu WBufudein Buda

nsranuaznailauy i umin(quadriceps



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

tendon) wiwludiuldnseanasd (infrapatella
fat pad) aurhuiloidoleluiea (synovial
membrane) Wieitrgvaslute Tnsfaudadu
17 (cruciate ligament) nuausaINTEAN

(meniscus) NEANSBUUITINIINTEANAUU

waznsranVnuds Vistlielvinediugunsal

Wienfiasiunldlude Taedodetusi 9
faduBadose Werudare nuassasnszn
sty Wadelaludoa druusdiduuszam
Widaeziiafinsuiniufezdesans
FoUssamviansrineani Wiedinsyud
UszamuazulanaiduoinisuinligUeld
$u§ Tnedautnfiduyssamanides 2 ndulvg
B NauUsEaMNIIAUM (anterior) B3
Usznaumy @ulvusUszaviiuesea
(femoral nerve) Fadsstainuinaguly
dumaduuenIABIsd LY LsUsTam Tl
9508 (femoral nerve) LaYUIUIBA
idulszamleagia (sciatic nerve) daungy
Guuszammadnumds (posterion) 9461
Tassadumeludow Jsuszneulusedusy
waie wanlvaiy mausaaﬂﬁz@ﬂ%agmﬁymim
YreUsramseududonunslouaifea
(popliteal plexus) FaUsznausie wIWAIN
GuUsvameing 9 feil wnaduuszam
Tesea (femoral nerve) AlUidpendnuLie
nadd dneada (vastus medialis muscle)
wILEuUsEamAdea (tibial nerve) wag
WIULEUUSEAARNLNDULWE LS DY
(common peroneal nerve) Fafunauses

duuszamlaasia (sciatic nerve) haghyud

MPUNTIVBUFUUTEA OB UYL TLADS

. 3)
(posterior branch of obturator nerve)

ﬂaﬁ;ﬁ’uﬁmiﬁmmuuamﬂumi%’ﬂm
91 sUnlugUlefanridadeudoni vl
~ ~ Aa ) v ~
WeliuAun i Jasiunizunsndeud
AnTuraINITIAnLazANRInelaveUae
Taglnnssneainisuinliinagldenasnse
PANNITNITRANLITIENAEUUSEANMRNIL EIY
& ' W = ! a4 & A ' Yo
AILFNDUNIFTIRDUTILUBIE DA 9 A8IATU
NSUIALAVAINNISHIGA (preemptive use of
multimodal

approach)  viliiiaussq

=

Whmsneiiazannsldenianeyiusiuged
wataAssn 1wy Aduld 01deu vieayn du
Haameds

NMIANYINUNILITTUNTTN 1504
LIM9N3nwIeINsUIRlu TN
Wagudeii ey wuindinnsuugiidonas
UfRlushdasng q freluil
1. M3l¥miu3 (Patient education)
2. M3lpAUINNBUNITHIGR (Preemptive
analgesics)
3. mslderfiessiunsdadyanUssam
Y995 UUUTEamaIUNaNs (Neuraxial
analgesics)
4. ssziuaruiEnamgdiulaenisaiaiy
Wdulszarsndiuvaiy (Peripheral  nerve
block)
5. n1sdnsruiinaideifesavin
(Periarticular injection)
6. 1A303AIVANEITETUUINAIBFIUIBLeY

(Patient- control analgesia)



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

7. g1uAUInLUUSUUSENU (Oral analgesics)
1. LLmﬁm%’juﬁugm

1.1 suzihnisanissedulnneu
nsasaANIGn (preemptive pain
rmanagement) laensldem3oizou 1

Tngeniiwnlineunisinsalaun
NN DR(@cetaminophen), snﬂzjm
cyclooxygenase-2(COX-2) inhibitors, &n&u
g17UN gabapentinoids WaZA1L1TAYIINT
sedulannzdIu (regional anesthesia) 139n13
sefuamudAniameandasmsariniy
Wulszamaiutane (peripheral nerve
block) ileanUsrasAtiosiunsgnnszsu
N33uUioINsUINNTEULUSEAMAIUNA1N
wavdulans Frdmaanszduainisian
NaINIFn ann1sldenInraINIdn

1.2 wuzinlvldekarnseisnnsg

Y]

sefuinwiennistanuinit 2 vile daiinaln
mssEiueINUniioongvisaimumisuansng
fuazdrgiasugninissziuvinuaran
amezunsndeuninnsldereyiugiuvdasinn
2. YNNBUNFA

2.1 wugthlviinslviausunsdoe
wazgRligaUsEasd Ao TgUlelininuiluns
YJURAIneuseninawasnaudnsun1sHnsn
Wagutew ileliAnUszaninanenisgua
SnwinnunuInIansquagUlsiiidnfunis
ihdaLdsudoitn lnsfidemiiAeados do
au3laginluiferfunsindadsudei
ﬁﬁu%umumi@jua;;’Jfﬂ’saé?uwidawhﬁmuﬁq

PAINITHIRA ABUNITUTLLLULSDI81N15UL0

-56-

LAZLUINIAITINNITAUDINITUIANFINIAA

ANILUNINGOUNLNYINUNITHIAALAY

AMEENSNGaUNtULNgIfUNISHRA NI laNa

£%
a = [

LAY LHUNITIINIEAIMUITAT U9
Hde Usglewiiiaininazlasuiunisiidn

a v | PR Yo v Y
Waegudew dangUlglasuausneunise

-] Y a a v Vo ¥ U a
giiliiinnaddugUqe lauwn anad1udnn
fadvdmalinisguaseiuUinndedn
o v va (5)
lad anszoziianlunisusulsineiuna
lnganunsadaguuuunisiauelananisli
ANUSIAEYARINTNNITUINNEUUUTIBYARR
c& I =% A Yo A 1%
wIenuungudUalenialvidnaiy waznield
F0n135ANWITIUAIY LU AATIAY Tz
AANEANANIATRE TRy wasiiuadufianela
Tunsinsunssnwlulseneiuia
2.2 M3lgunUineuiugHuwuy
FuUTEMIUNDUNITHIAR (preemptive use of
opioids) #Uszansnmlun1sinnisernisiin
NAIHIAR
nslveneyiugiusuUsEnUnau

[ 1

AR FrelianunsanluaNeIn1sUInnaaEifn
ATy anvungAUIneUITLEHUN LMY
HAnaslaogttudAynIeans uaealill
nsAnwfaURnIsalnatIAeinaINNg
Tge1 uanandladidnwdnanan1svii
NENIN NuINIsgteuRugHusuUTEN Y
AeuNPReln1svin e Ul
UszAnSnnunnTusasNudInaanisundnla
I3 4;( v o’q‘ [ 1 1 Y3
157971 InegouiugHusuUsEmMunawdn
Aa Vo R <
7flould Ao wnoxycodone urvg19lsAn

Jagtuiluwildunagldenguiivesaduns



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

IrinourfinLlienrat Ao LRug

]

[y

Auftddey fe o1mseaulduazendeon”

2.3 wuzinslien COX-2
inhibitors SuUsENUNBUHIAR 8INGY
cyclooxygenase [COX]-2 inhibitors lngdina
PUANTEAUDINITUINNSRNAR, ann1Tlaen
ouusily, ane1ns fu aauldeniounds

o (8) A v | vy
AN ?ﬁll'ﬁﬂﬂqﬁLﬂa@u\LV"JsU@LsﬂqlﬂﬂLLagL%Q

¥
= o

wmﬂﬁlﬂummﬁqwd%m@’ﬂaEJﬁLGi’J"}%’Umi
Wi anansaldlaegnsUasnselnefildui
guAnsainsdeianvasfiawazHat1Aes
yaszuunssnzazanld " enditeald fe
Celecoxib Tnedalifinanguuszdndeudu
Savuadinuzan Tnefesls Celecoxib 400
fiadnsu ISuUszmuneunsHign1-2 4lus
waglrsuuseniuen Celecoxib 200 fadnsu
Yuay 2 a0 (wavdu) vasdnsedn 3-5

o (11) v v iy v v 3
T IngubilugUheniiveridlunisidenil

2.4 M3lEN gabapentin #38 pregabalin
NOUNIFA
finatiganaufINTIe YRS 1mAs
Wdie Filrannzunsndouiienavziiniu
sl eyiudiy 1y M aauld
o13eulngaunsald Gabapentinlamaus
U9 60058an5Y TUaude 1,200 Taansy
138 Pregabalin 911a1508aansu luauds
300 fadnsulaglisuusenunounisnl-2
Flus warenalirediomdsrisngn 12 $alus
84 3 Yu widlosanvunefldmndiusune

Z (9 : :
103U (Gabapentin TuwwIANINNINID

WinAu 1,30088805um0Tu) 8AaNadeLALg
Igun 9115 3euRsey wavd1edy eeaay
AWATUNIURDNISYINNIEAINUNUARERINIAR LA
? sehununeditedld fe Gabapentin 600
fiadndu SuUssmunouRtdn 2 9309 uazly
seluvunn 300 dadndy wduidasn 3 Su'?
uipgalsfinudslifivdngudeUssdngd
Udefioflanunsnszyruneniiutiuouuas
izaznmﬁmﬂﬁmﬂf@iaLLfi;:Jﬂ’gamé’qméfm

3. SENINNITHIGA

3.1 wupihnmeimsseiuanuidniamediu
T dunisdaeneididesdn  lodunds
(spinal block) #38 N192AEIYT  LUIYRLLUL
seiegsn (epidural block) Tne laifdevinly
n5¥imanis Wwu AnuRaUARnsuleiives
\&0n (coagulopathy)
Tuedngthelssunisseiumnuianuuuin
sunmelunisefadsudemn Famuan
ANUFUNUSAUNNIZUNINTOUNAINIAA bALA
o1msaduld o1dou uaznsgaydeviniisu
nsfuinsdilandeindin uagsdeunlaiam
waiansaneneidosinludunds (spinal
anesthesia) Sednadisiofievanedu fail
A111505¢FUUIANRIHFA LA ANININ1TTETU
ANFANLULTIIINY aansideidonsziing
ASHNRA, amqﬁ'&msaiﬂ?{ulﬁmﬁsm e
WdR, annmsunsndauiisunsielussuy
mela, sruvihlaLazviasniien, an

AMIUNINToUNaRAGanAgAfY vinlian

Y . @
ansImewaranIuusululsmeIua



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

3.2 mMyseduanusanamzaiu lnenisaia
fuduuszamentans (Peripheral nerve
block) lsi1nazilunsdn envseu
w@uuszamillasea (femoral nerve blocks)
WIDNIANYITOULEUU ST AN A
(saphenous) fidosuansnimesadductor
canal) Lagysan1sRAne1¥1TaULEUUSEEM
lwprAn (sciatic nerve block) Hunuinlunig
YeEsUN5IEIveINSUIANaIHAR LA aE19d
Usvansam”

lngsziumnuidniamediulagnis
afmrudulsramaulansanunsovilane
nsaneuiisnsadie) Seddeanisseiu
Unldunuidufanansamans v
dulsvamiiu q Piitelienmegrsiaiios
wANesE s MninsataeuIuiy 48
Flus o19azilemadesfiovinde 7
@ulszam LLazmim?{au”memﬂﬂw BN
s lvianeflieiadeungaluann
FlnuaANdIRalinisseduUnlad
UsednSnm wazenauialiusedulssamle
" neluennisinemseudulsyam
Wlusea (femoral nerve block) @usasedu
annstandsihdadsudeniled annnsly
gufanoywusiy uiliteide Ao o1auiiu
AsdeTiElaagnnduileflnAundasingn
wihilesnnéuidonondiwud
(quadriceps) figouuss ﬂﬁ]ﬁ;ﬁu?jaﬁuuﬂﬁuﬁ
¥ANYIY150U LFduUSra ng 1N dd
(saphenous) Fuduurnavesdulszamiily

s9a  (femoral nerve) Muldulszamsy

ANUFANUIA M NAUNTlAgN SRR Y
soulduUsEamYIla (saphenous nerve) 7
YoIuoAnNMas (adductor canal block) &
% ya A ! a
anunsnseivenstalaffisuinsane 1y

sauvduUszamNlusea (femoral nerve) kil

A

JonninAearunsaiulaisi wasiusiaInnng

(16,17

1 1 ) =2
(ﬂlﬂL%’]ﬂ’N FOULNNISANYITIVTIN

>
Se

.
TaUaNUIIMININ1IANEIITOULHUUT AW
170N 1 Fwnud azlinanisseduan1suan
laUsganSaInuInninnisang1v1sau
P vy o (18) oV vy
duUszamdwden  eganusavinlaianis
Ang1seULdUUSTAa Ml Fn (sciatic nerve

block)san152ne1150UTBLN (periarticular

'
= 1 LY

infiltration) @agdInaseiuUIAUSLITDL
NWATUNEY  AN19ANYINENITANYITOU
duuszamilusea (femoral nerve block)
32UAUN1IIAAYITITOUTDLYN (periarticular
infiltration) WU11aATEAUDINITUIANTINIGRA
annsldeuinoyiusily, anonseauld
DUILUNAINIAN LALEINUITOVINNILATNVDLAUN
(active knee flexion) lSquaziiuse@nsain
Auednadltedfyneadndiousinfunisan
grsauldulssanillusea (femoral nerve
block) Saufunsane1v1seuLduUsEamnlee
#A (sciatic nerve block) " 1iasa1nn1sane
¥seutdulsramlonifn  (sciatic  nerve
block) WWustnanisiigedldvinweyinlildiaily
MsvhTmanisuiunsielUssufisuiunisin
g1¥150U8LU0 waztdudssanlaeinn
(sciatic nerve) Wudulszaminunluamn

WAANITUIALUTEAnes1REIAANaLREA D



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

faglduinndn ™ uenainiinisdnensnsey
wWulsramduuszamlaenfa (scatic nerve
block) SailiAnen1swien (foot drop) 3
21998 I NAdekENANNADINITLIAN
(foot drop) fiAnIINAsUIMLSUEUSTATY
AouNOUINesLItea  (common peroneal)
seminsdaasudeniioy dedelasuns
wilouazSnwed1aiunaneufiasiinualde
solduUsyanlaez@n (sciatic nerve) 8819
a5 datunisldmaiianisanerwnseudon
(periarticular infiltration) NALNUNITAAYIYN
soulduusvamleen@a (sciatic nerve block)
Jafiuselovilunduse@nsain anulasnde

wazANALAtUNTIinansiieseiueIng

' U 1w a v v (21)
YA NAINIRALURYUVDLUN

LONEIT91989

1. Schug SA, Vijayan R, Tanra AH.
Managment of postsurgical pain in
adults: Pharmacotherapy and Regional
Anesthesia 2017[cited

2018 Dec 20]. Available from: http://

[fact sheet].
www.iasp-pain.org/GlobalYear/After
surgery

2. Turnbull ZA, Sastow D, Giambrone GP,
Tedore T. Anesthesia for the patient
undergoing total knee replacement:
current status and future prospects.
Local and Regional Anesthesia 2017,
10:1-7.

-590-

Palmer AJR, Rodriquez-Merchan EC.
Acute pain management to total knee
arthroplasty. In: Oussedik S, Rodriquez
- Merchan EC, editors. Total knee
arthroplasty: a com- prehensiveguide.
Switzerland: Springer; 2015. p70-1.
Bendtsen TF, Moriggle B, Chan V,
Borglum J. The optimal analgesic for
total knee arthroplasty. Reg Anesth
Pain Med 2016; 41(6):711-9.

Knee Surgery & Related Research.
Guidelines for the management of
postoperative pain after Total Knee
Arthroplasty. Knee Surg Relat Res 2012;
24(4):201-7.

Yoon RS, Nellans KW, Geller JA, Kim
AD, Jacobs MR, Macarlay W. Patient
education  before hip or knee
arthroplasty lower length of stay. The
Journal of Arthroplasty 2010; 25(4):
547-57.
Edwards PH, Mear SC,Berness CL.
Preoperative education for hip and
knee replacement: never stop learning.
Rev Musculoskelet Med 2017;
10(3):356-64.

Cheville A, Chen A, Oster G, McGarry L,

Curr

Narcessian E. A ran-domized trial of
controlled-release oxycodone during

inpatient  rehabilitation  following

unilateral total knee arthroplasty.



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

10.

11.

12.

13.

J Bone Joint Surg Am 2001;
A(4):572-6.

83-

Buvanendian A, Kroin JS, Tuman KJ.
Effect of perioperative admin- istration
of a selective cyclooxy-Genase 2 in
hibitor on pain  management and
recovery of function after replace-
ment. JAMA 2003; 290(18): 2411-8.

Ma XL, Kuang MJ, Ma JX, Wang Y, Zhao
J. Efficacy of perioperative celecoxib
use in primary total knee and hip
arthroplasty: a meta-analysis. Int J Cli
Exp Med 2016; 9(15):2411-8.

Wang F, Liu J. Preoperative celecoxib
analgesia is more efficient and equally
tolerated compared to postoperative
celecoxib analgesia in knee
osteoarthritis patients undergoing total
knee arthroplasty. Liu and Wang
Medicine 2018; 97(51): e13663.

Jiang CC, Horng LC, Hvang YM, Wang
CM, Wang CT, Lin WP. Perioperative
admin-istration

celecoxib forpain

management  after  total  knee

arthroplasty -A randomized controlled
study. BMC Musculoskeletal disorders
2008; 9:77-82.
Lundeg G, Khuvtsagaan B. Perio-
perative gabapentin as a com-ponent
multimodal for

of analgesia

postoperative pain after total knee

-60-

14.

15.

16.

17.

18.

arthroplasty. Anesth Pain Med 2017;
12:169-75.

Danninger T, Opperer M, Memtsoudis
SG. Perioperative pain control after
total knee arthrop-lasty: An evidence
based review of the role of peripheral
nerve blocks. World J Orthop 2014,
5(3):225-32.

Capevila X, Bringier S, Borgeat A.
Infection risk of continuous peripheral
nerve block. Anesthe-siology 2009;
110(1):182-8.

Gao F, Ma J, Sun W, Guo W, Li Z, Wang
W. Adductor canal block versus
femoral nerve block for analgesia after
total knee arthroplasty. Cli J Pain 2017;
33(4): 356-8.

Karkhur Y, Mahajan R, Kakralia A,
Pandey AP, Kapoor MC. A comparative
analysis of femoral nerve block with
adductor canal block following total
knee arthroplasty: A systemic literature
review. Journal of Anaesthesiology
Clinical Pharmacology 2018; 34(4):433-
8.

Stav A, Reytman L, Stav MY, Powell D,
Dor Y, Dudkiewicz M, et al. Femoral
versus multiple nerve blocks for
analgesia after total knee arthroplasty.

Ramb am Maimonides Medical Journal



Journal of the Phrae Hospital

Volume 27 No.1 January - June 2019

19.

20.

21.

2017;8(1):e0006.doi:10.5041/RMMJ.
10281

Gi E, Yamaucih M, Yamakage M, Kikuchi
C, Shimizo H, Okada Y, et al. Effect of
local analgesia for posterior knee pain
after  total  knee  arthroplasty:
comparison with sciatic nerve block. J
Anesth 2014; 28(5):696-701.

Li J, Deng X, lJiang T. Combined
femoral and sciatic nerve block versus
femoral and local infiltration
anesthesia for pain control after total
knee arthroplasty: a meta-anaylysis of
randomized controlled trials. J Orthop
Surg Res 2016; 11:158-72.

Merman RB. Benefit of adding sciatic
nerve block to femoral nerve block for
total knee arthroplasty. Anesthesiology
2015; 123:722-3.

-61-



