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Background and Objectives: Pain after total
knee arthroplasty (TKA) is often severe, difficult to
manage and leads to poor postoperative outcomes.

Presently, there are several methods for controlling pain
after TKA. We evaluated the analgesic effect and safety
of the four most commonly used techniques for controlling
pain after TKA in our hospital.

Methods: A retrospective observational descriptive study
was conducted in 46 patients who underwent elective
TKA under spinal anesthesia and received one of four
different methods for controlling postoperative pain
between January and December 2015 (group A = received
received both
intrathecal morphine and intravenous morphine PCA,

only intravenous morphine PCA, group B =
group C = received both local infiltration analgesia (LIA)
and intravenous morphine PCA and group D = received
intrathecal morphine, LIA and intravenous morphine
PCA). The data were reviewed and collected from pain
assessment forms and anesthetic records. Morphine
consumption from PCA devices and postoperative numeric
rating pain scores (NRS) on day 1 and 2 were recorded and
used for assessing the effectiveness of pain relief. Adverse
effects such as nausea and vomiting, itching, sedation,
respiratory depression, local anesthetic toxicity and
seizure were recorded for determining the safety.

Results: Forty-six patients were enrolled in our study,
divided into 4 groups A, B, Cand D (8, 6, 19 and 13 patients
in each group respectively). On postoperative day 1,
morphine consumption in group D and the NRS upon
movement in group C and D were significantly lower
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compared with group A (p=0.006 and 0.002 respectively).
However, the resting NRS on postoperative day 1 and 2,
the NRS upon movements and morphine consumption
on day 2 were not different. The most common adverse
effects in all groups were nausea and vomiting.
Respiratory depression was the only serious adverse
effect which occurred in a patient group D. Most of patients
rated the highest satisfaction score, with group D having
the highest number of patients (84.6%).

Conclusions: Among the four different methods, combined
intrathecal morphine with local infiltration analgesia (LIA)
and intravenous morphine PCA was the best method for
achieving postoperative day 1 pain control after TKA.
The LIA combined with intravenous morphine PCA was
also effective, but only for pain upon movement on
postoperative day1.

Keywords: knee arthroplasty, intrathecal morphine,
local infiltration analgesia, numeric rating scale, acute
postoperative pain, PCA (patient controlled analgesia)

ABUATUNTIFAT 2560; 32(1): 71-9.

Srinagarind Med J 2017; 32(1): 71-9.

UNI

LﬁmmnmﬂﬁﬂLﬁﬁﬂm@qmuwﬂuﬂ%}ﬁmﬁ'umﬂ%u
Advluedn vldmelsadufaannanudenTasiranie
| Funnau ﬂ’]';l""’ilj’aL°]J"1LgﬂuLﬂiﬂﬁ‘ﬂ@’mﬂ’J’mLg‘ﬂuﬁwuiﬁ
mn‘lumﬂqammﬂ ma‘mmmﬂ@ﬂummwmmmﬂum@
mmmwuﬂi mmﬁmmm mmamwmmmwmmm
mmm'l‘mmeﬂqmiuﬂ@mu”lm@mqmrw tlaqiiuuualdunis
mmmﬂ@ﬁum@L°1nwmuqumrmuw\ﬂ,uummwﬂimﬁ
mﬂmmnwﬂuﬂ A.A. 2007* MINUILINRNUIUNITHIAR
Lﬂ@ﬂmmwmmﬂﬂuﬂivmmmﬁmmm@ 49019 3.48
ﬂﬁuﬂﬁ\‘lLLCZ\]“"M‘H‘L&LL‘]_I‘LIﬂWQﬂ?“’Iﬁﬂﬂ\‘i?‘ﬂﬂ@” 6.73 lul
A.A. 2030 mnﬂwmmﬂm?mmmummﬂumimmm
Innnseaflsand AR avdsnFnun
WAZENNFABNITAANITALA"" %@H@mnmiﬁﬂmﬁmum
Wm'm'fmimjﬁﬂqwﬁmﬂm'ﬁﬁmﬂ?ﬁwﬁmm’mﬁm
fNmimummLLmyquﬂqmmnmumummﬂqmm
éﬁqmwﬂfm‘wmmwumﬂimumimmwiw ANAAY
dsadesadihamuninansilsznig s mummmgmmm:
sl Auielala uﬂuini‘mﬁu AwliguaLNENIe
LL@"’@W@@QNZ\]T’]E]LLNLWN’ﬂU[ﬂﬂ’]immmﬂ’]’J unsndau
LAY L‘wmmwmimﬂmmummimmMm Tnaanizlu
nauitlaeuin (critical ill) WNﬂQWNL@EQM?@ﬂQNQﬂT&I

72

mmq u@nmnummmﬂummmmiﬂmmmﬂfgmum
Lifai”q sﬁqumwﬂm@uiumumaiﬂmmemmmm
nsznusianunwaidnvasiae lussazaa e
wmanalun1rszdulaandanisinfnd asudacn
~ ° v 1% A aa = ,
mwmmmmimmwmﬂﬁjmmmmﬁi‘wLmnm\i
VNLLE’]T‘]@N opioids Imﬂmwwvﬂ’mamummmuﬂ’mmn
muﬂu’lmﬂmmmﬂqwmmmmmnmmimmmm
1msenlaanagiluuy dlsnavannidendniflunss
(as needed) M?@sl‘wmul,mm PCA (patient controlled
analgesia)® miivqummmm@wmmummuﬂ spinal
anesthesia wmma‘fammumﬁuwwmmhﬁuum
(intrathecal morphine)™
4 4 e . T
Ngaeive liensedudansatias wmataszduanu
”ﬁﬂLawuzdf;ul,ﬁuﬂiwmmdfmﬂ@m (peripheral nerve
block) ﬂum’ﬂmﬂ’]m\iLWEQM?@’JNWWLW@TMEI"I?N‘LI‘UQW
Faiiieq” mudanaiialudAenisansn B uniie fesey
Wi (LIA: local infiltration anesthesia)"” Tmﬁ@@ﬂ‘wum
fan17aenARATEILlIARat AN naNel sE N T
anaesgilag tsatszansin avuntinuwariszaunisnl
0 d i unnevtadaaunng AnunFantedenLaz
4 a4 de s, 4 o v
\ATRINANARI LT 1T LATRY PCA 1Tl

WAHA epidural anesthesia

ASUATUNTIIYANT 2560; 32(1) *  Srinagarind Med J 2017; 32(1)



a

E4 a 4 .. . ..
UIA eIz uazamy o Aumjit Wittayapairoj, et al.

X

NN9ANETL mmaﬂfrymmwammmiwmuﬂimmm@
LAY mmﬂ@ﬂmnwmm ANATEILLA wm rFALLAeY
ﬂmLmﬂmmﬂluiiqwmm@mumum‘mﬂimLﬂum@m
L‘ummu‘lummmmqmqmmmemﬂqmummmmiu
Thles@vBnwANINEEL

any =
IBNIIANH
AMTANENNNIUNNIFLIBIANNATIENITNNTAFLITITN

n3Raelunyee Nundnenduaaunny adananinoet

ANAUszNALEaTSn (Declaration of Helsinki) uaz
Lmeqma‘ﬂgummmwmqmumwm (ICH GCP)
(t@afilasanns HE 591319) WunsAnnafindannnisnal
FRUNAILTINTIOUUN (retrospective observational
descriptive study) Mtjﬂwﬁm%umsthﬁmﬂ?ﬁuﬁ@ i
Weannuuldgesaunazlafunissziuauidnaas

adal = Y 1 o o =4 a &
Aan1sanenTdntadladunds lulsaneuariuasuns
FLUIN9TUN 1 NNTIANDY 31 fuINAN 2558 Tasiinot

Anaan laun guqanluldiunishinfanias PCA
NAIHGR

mimumauamemsﬂsumuwa
mﬂfmmumwmmmmﬂnmmmmmﬂﬂLﬂu 4 ngu
naN A, B, C uaz D AUIMATANNIIE L Avd s AT
1miu Tnel ngu A ”Lmummm‘vxlumqmamL@@mmmu
\A309 PCA ngu B 1mumuqumwmmimwm
mmummmmwmmL@fammmwmm PCA ngu
C 1@?Uﬂﬁ?amﬂﬁu3Lquu@Lﬂm@mm’mmumuqu
mwmm@ammmmmm PCA Wazngu D 1mumm
mqumwmmewmafmnm’]mmmummmam@
AUITLAZEN A U ADAIADAANHN AR PCA
Hoyanfaanadnelfnanuuulssduanuin
YASNAR (postoperative pain assessment form) LA
LLuuuuwnﬂWiﬁ‘v\‘iummmn (anesthetic record) mmlz\l
fiutlsznaudae m@m@wuﬁmmiﬂmmmﬂwumma
tnsm Taun e a1g u’muﬂ muzgq ASA physical status
TTELIANGA fﬁqmuiwnmlfﬂﬁﬁqﬂmﬁm soulegiin
ez nenLAanaui L AU umAInNNTEndR
fayarFunneuflanuefiuildanisias PCA
WASENAATUR 1 UAz 2 LazATILUAINNIATILN AL
AR UlMANASNFAIITUR 1 uaz 2 (numeric rating
score 0 74 10 IngiAzuuu 0 = lifenn1stnnasAziiy
10 = flernnsthauiniigaludin) gniuiinuasldlu

n17uszifiutlsr@nanalunisssdudanndsinfailasy
48111

P P = A = o

dayanadraipasainanldlunisine (aue sy
WATENTLANIZR) gﬂﬁuﬁﬂLL@:I%ﬂixLﬁummﬂ@@mﬁﬂ

\ a o v A = , o=
1a9nAasnARATEiULam Tawn ﬂ@uiz’q’fmmﬂu NPRGiEY
fu nanavgla AsananTieniiuazdn Inedaya
anrnanldenidaaunazdioedy Tuinaussduany
TULIITBIRINTS (AzuunensaaLldandeu 0 = lid
a1n13, 1 = He1naantias 2= Janisuazfadlsanine
3= FalAFULNSAHININNGT 1 ASI LATAZLUUAINEISTN
0= §5R, 1 = dnuantearlanlidng 2= dasNnvizendy
= Y o Id‘ U U = -ﬂl v 1
eingsia 3= Ugnlaimin) dayanadruaesau ldwn aanns
fs nantsngla (wnelatieasndn 8 Asasauni) Nann
gnaanzinazdn tTunndeyadwinvseldiinainis
doudayaniuianalatiunnidussiuazuu (Aziuw
=< ] 1 [~3 v

ANanala 1 = ldwalauan 2= lanalaidantias
3= walawdnilas 4= walaunige)

n’us’l"mnmwmms’lmmaua

MsfnEn i daaa One-way ANOVA Tun13nagauan
AT BN LA AT LA AN AN
(Lﬂdiil‘]_ll,ﬁﬂm?ﬁﬁ’auﬁ'm Post-Hoc multiple comparison
test by Scheffe) 1AgA1 p <0.05 WAANDNANLANGNG
atwHltdAnyeats wasdinmsidayalaalilsunsy
SPSS version 21

WA AN

mﬂqammmmmmmnmwwm 46 918l SGHE
wummmwmmﬂqwmeﬂummnmu mu’l.w:u
LﬂuLWﬂﬂmQ (Gasaz 87) ’ﬂ’]ﬂlfﬂ@ﬂ 60 T tinuiiniede
65.4 Nlaniu douguiadn156.7 wusiung Wiy
7T ASA physical status I mnﬁla;m (Yaeaz 63) Tray
Lqmthﬁmaﬁ'ﬂ 146 w1 wazdauluniFunisundn
Lﬂ@ﬂu“ﬂ'ﬂL"ﬂ’WLi’lﬂwﬂ’NLﬂﬂ'} (ﬁ"ﬂf;l@.v 95.7) Tudoutaya
wuﬁmiwmw 4 ngu mﬂmmmﬂ?ﬂumauﬂuwmq
mmqmmmmnﬂmﬂ@ummu gNAUTZAZIIAINNT
BNFAAYRINGN A mummm@mu (NN A, B, C 4azr D
121.5, 155.0, 147.4, 154.9 mwmm"ﬁﬁu) (mma‘ﬁ' 1)
é"]u‘%’ﬂu@mi”ﬁuﬂqwﬁqmﬁm%uwudqéﬂqm’qﬂmﬂu
mﬂﬂ@um@ﬂnmim‘um acetaminophen TliAfULsenu
‘vmu,‘uummLquLmLQOmmﬂm (44 9191210 46 98

a

AniluFesas 95.7) Tnadihaunsaeanalaiuenssiulon

Q o,

ATUATUNS WS 2560;32(1) * Srinagarind Med J 2017; 32(1) 73



A @ 9 "o { Y
malamsseiulianaanis wmmﬂﬁaumamgﬁan

Techniques for Postoperative Pain Management after Total Knee

ngu NSAIDs L&3w ﬂﬂavmﬂmumLm.,,ﬂ?mmmwimu
ummmmiu 48 m‘l}m (mm\‘m 1)
Bunnenuefilueasildudasinfndiud 1 anieses
PCA'lungu D ﬁ@ﬂ‘ﬁm (9.9 Naansw) ez udn sy
‘lun@u B (16.2 {adiniw) C (19.4 {a@niw) uazngal A
mnmm (29.5 Ha@AN3N) LumLmﬁvum@‘imﬂhmmﬁ?ammu
mmuwmﬂuﬂ@u D T Bunauenueiuedsi 4w
HAGATLA 1 dasndingu A at1eltudAnynieaia
(p =0.006) WAt RN AE T A N FATUT 2
TiflanuumanensiueeelidsdAynieads (A2197 2)
mLLuummmmLa‘gﬂﬂumxﬁmmzm%@uimuﬁa
NAFRTUT 1 lungu D ﬁ@ﬂﬁqmmuﬁﬁmﬂuﬁﬁﬁu
lungu C, B uaz A (AwLanEAin 2.5, 2.8, 3.5
LAY 5.4 AzuLY ANLnnAReuln 3.8, 42, 5.7
WAL 8.0 ATWUUANNANAL) LAENLANLANANIRE19T
ﬁmﬁﬁﬁzymmﬁﬁmmﬂszLuumwﬂqm@?{mmz
Lﬂﬁ@uvl,mmmn@'u D uazngu C Lﬁmﬁﬂuﬁm@'u A
(p=0.002) mumuuummﬂqmmwwnummmmuw 1
LazAzLuLANNL AN LA AA el UL 2

2
=1

liwuanuuAnssaenalladAtynieaia (o= 0.077,
0.832 L@z 0.795 ANNAAL) (ﬁl’]ﬁ?’]\‘lﬁl 3)
fmﬂ’]iﬂ@u”l,mmmw,ﬂumwmmwwu”l,mmnmm
Wan¥esay 50 m@\mﬂqum (23 1N 46 7181) Imﬂwu
mnmmiuﬂ@m A ?@El@“’ 75 dau 3 n@umﬂmmma@u
@ummim“lﬂmmmnum@ﬂw 50, 46 LAY 42 ‘Lun@u B,
D 44y C ANANAU walenzlungu B uaz D Wi
mmm?iu”l,ﬁmﬁﬂuslmzﬁm;mm (3 AZLUL UNIED
ﬁmmimnLL@”G”]@\‘iiﬁ?umivnmmrmdﬁ 1 ﬂ‘?\‘i) 2113
dnstunavAuNLIENTReIRAeTataY 9 T@QN‘]JQEWN‘MN@
naznantvngla (malatiesndn 8 m\amu’m ) wulu
mﬂqm@u D 1 mLLM”LNWUNMNmmwmmmnmm
AN wmqmmmmm memiumﬂqum
([ﬂ’ﬁ"N‘Vl 4)
guoadawlunlunnnguanedaaunanalase
?ﬁmﬁﬁuﬂqmwﬁqmﬁmlmzﬁum%mﬂﬁmTmmfa‘wq”
Iuﬂ@m D HAzuuuA uianela 4 azuuy (wala
mﬂmm) De¥orny 84.6 389A9NNABNGN C, A LAY B AN
AU (5aaaz 63.2, 62.5 LAY 50 ANNAAL) (ma"m‘w 5)

A19199 1 dayaiugiuressilan nsisiawarlTunUen sz UL AASHNGR

Iy naN A naw B nan C naw D
(N=8) (N=6) (N=19) (N=13)
LA (T8l KE4) 17 1/5 1/18 3/10
a1 (@) 60.6 + 4.4 62.3%7.0 58.8+11.0 60.5+ 8.5
Sinmin (n.n.) 591+ 7.3 67.0+10.3 657+ 11.9 68.1+13.2
mugq (.4.) 152.6 +8.7 157.2+6.5 156.8+7.9 157.8+8.3
ASA physical status (a114314): I/11/111 2/5/1 1/5/0 7111 4/8/1
SLRIZLAANEINFR (W) 121.528.2 155.0+21.5 1474 +37.0 154.9 + 28.7
S Tisnde: 172 8/0 6/0 17/2 13/0

grakazFunenssiulanlu 48 dalug
- Acetaminophen ({n.)

- Etoricoxib ({n.) 180.0 £ (-)
- Parecoxib (§n.) -

- Celecoxib (§n.) -

- Ketorolac (un.) 180.0+£ 0.0
- Naproxen (Nn.) 2,000.0£0.0

3,625.0+3,814.9 2,583.3+1,562.6

3,416.7 £3,848.5 2,676.5+1,927.9

180.0 £ ()’ 180.0 £ 0.0 180.0 0.0
160.0 £ ()’ 146.7 £32.7 160.0 £ 0.0
800.0 # (-) - -
180.0 + 0.0 - -

- 1,500.0 + 645.5 750.0 + 353.5

wnnee: degadaifianns Taun ety dmin douge sveznailisin Wunuensziuliandsings tnauelugyl
* R Ay = a ' t-:‘ Yo ] ¥ a k4 ! .
Mean + SD, (-) nanefeifiaaienaneinenlunguinldiuen doudeyadnmunin 16un wa ASA physical status

warAnuIUETE AR Uaualugildiuou

74 AIUATUNSIYAT 2560;32(1) *  Srinagarind Med J 2017; 32(1)



a

Y a L4 . . o .
UIA Inenlulsod vavamy Aumjit Wittayapairoj, et al.

A5199 2 UFHNauenua SN ldudannfnanuesad PCA

UsunauennasAunlduaseinfanIun 1

NaN (IU) Mean + SD (Raansy) Mean difference (95% Cl) p-value
‘NN A (8) 29.5+6.9 0(0) 0.006"
“ngu B (6) 16.2 £ 18.0 13.3(-5.2-31.8)

“nga C (19) 19.4 +13.1 10.1 (-4.3 - 24.6)
°ngu D (13) 9.9+8.0 19.7 (4.3 - 35.1)
WBmnausnuasAuTlduasidadum 2

na (IUU) mead = SD (RAaN5N) Mean difference (95% Cl) p-value
naxN A (8) 19.6 +18.3 0(0) 0.893
ngqx B (6) 155+ 11.7 4.1(-19.5-27.8)
ngu C (19) 19.5+15.3 0.2 (-18.3-18.6)
ngu D (13) 21.3+13.6 -1.7 (-21.4 - 18.0)

UNELNR: a, b WupnauBFauieudetan (Compare test using Post-Hoc multiple comparison test by Scheffe)

p < 0.05 wansieiliad1Atyneala

AN199 3 ATLUUANLIA (numeric rating scale) nadenfRaERNLazIAReUlNY

o A
AZLUUANNLIRIUN 1

AZULUUANNLIRUUENN

ﬂ@:&l (A1) Mean + SD (AZLHUU) Mean difference (95% CI) p-value
ngx A (8) 54+25 0(0) 0.077
ngqx B (6) 35+37 1.9(-2.1-5.9)
nax C (19) 2.8+2.1 25(-0.6-5.7)
ngx D (13) 25+25 2.9(-0.4-6.3)

ﬂxLLuumwﬂqmzu:m?ifau"lm

naN (ITUU) Mean + SD (AZWLUY) Mean difference (95% Cl) p-value
NN A (8) 8.0+20 0(0) 0.002
“ngu B (6) 57+36 23(-1.5-6.2)
°ngu C (19) 42+23 3.8(0.8-6.9)

g D (13) 3.8+24 4.2(1.0-7.5)
AZLLUANNUIATUT 2

AZUUUANNLIRUUEAN

naN (IUIU) Mean = SD (AZWLUU) Mean difference (95% CI) p-value
ngx A (8) 3.1+3.0 0(0) 0.832
ngqx B (6) 1.8+3.3 1.3(-2.9-5.5)
nax C (19) 24+23 0.7 (-2.6 - 4.0)
ngx D (13) 23+27 0.8 (-2.7-4.3)

ﬂzLLuuﬂQﬂNﬂQﬂﬂlmeﬂﬁl@uleJ

na (IUI) Mean = SD (AZWLUU) Mean difference (95% Cl) p-value
ngx A (8) 4.8+36 0(0) 0.795
ngqx B (6) 35+3.9 1.3(-3.6-6.1)
nax C (19) 45+24 0.3(-5.2-3.2)
ngu D (13) 3.8+33 1(-4.7-4.2)

UNELNR: a, b AeN T TaLe LT atan (Compare testusing Post-Hoc multiple comparison test by Scheffe)

p-value < 0.05 LAANTTRANATYN19aTA

ATUATUNS YT 2560;32(1) * Srinagarind Med J 2017; 32(1)

75



A @ 9 "o § Y
malamsseiulianaanis wmmﬂﬁaumamgﬁan

Techniques for Postoperative Pain Management after Total Knee

AN5199 4 gUiRnsalfanadAEIAINENe Ll Az TN TR

NATI9LALS naN A nau B nax C nax D

(N=8) (N=6) (N=19) (N=13)

sefuansAauldeniaaw: 0/1/2/3 2/2/4/0 3/1/1/1 11/6/2/0 7/1/3/2

sEAUAINNERSTN: 0/1/2/3 7/1/0/0 6/0/0/0 17/2/0/0 12/0/1/0
A e/ ldiAe 2/6 1/5 0/19 1/12
nansvngla : e/ ladifia 0/8 0/6 0/19 112
4n : fes ladifim 0/8 0/6 0/19 0/13
Aereeentn : e/ ladiin 0/8 0/6 0/19 013

VNNEILWP: ﬂ@‘hﬂ@ﬂﬁlﬁﬁu 0= VLNN@’V]’]? 1= N@’]ﬂ’ﬁmﬂu@ﬁ 2= Nmmﬁ?Lme\ﬂmmmm 3= ﬁl‘ﬂ\‘ﬂﬂﬁ"l_lﬁl’]im&f’]
NINNIT 1 ﬂﬁ\‘i/ muuummmwu 0= ﬁ‘[ﬂ')ﬂ 1= \‘I'J\H@ﬂu‘ﬂﬂﬂ@ﬂvl,ﬁﬂ’]ﬂ 2= QQQN’]HV?‘B‘M@UL?HT@MQ 3= ﬂ@rﬂ,mu

= =
MI1F9N 5 ﬂ:LLuuﬂQ’]NWQW@Iﬂ

AZULUUANNNINELA naa A (8) naa B (6) nqu C (19) na D (13)
A1 (Fauay) A1 (Guay) MUY (Faeay) A1 (Gauay)
1 0 (0) 0(0) 0 (0) 0 (0)
2 1(12.5) 2(33.3) 1(5.3) 0 (0)
3 2 (25.0) 1(16.7) 6 (31.6) 2 (15.4)
4 5 (62.5) 3 (50.0) 12 (63.2) 1(84.6)

wnnewme): szAuaziuuANianala 1 = Tdwalawan 2 = lineladnties 3 = waladnides 4 = nalaniniiga

9150

°lumiﬂm:mumﬂqwmi’m"l,mumﬁvqumwmmﬂ
LN ‘mfmmmmmmwmuﬂmuum (spinal
anesthesia) mmumimmmﬂ@ﬂummm saflumaiia
iv\mmmmnmuﬁuhmn Lummnmﬂivmﬁmmmm
°1mmmuﬂmiivqumwmmmm (general anesthe3|a)
wanetlaznis TagantzaasyiuLlaandsnfaRangn
iliinnianintindaliiouazanszazinainiseg
Tsanenuna'

MsEndalaeudanfianrinlFifansnaEuTes
eidauasiinnislasunilasaesdsramganlans
wazdaunans Inelugaulsramdauiananisunndud
Lﬁm'%mvw"ﬂﬁizﬁumﬁu? (threshold) 18911 szam
mmmmmwﬂmmumm (afferent nociceptive
neurons) @mmm?mmmmﬂqm”lmmnLL@”L?QW
(peripheral sensmzatlon Iumuﬂa‘vmwhmwm
munmwmmﬂwumimumummmmmuﬂqmm
mn*’nu (central sensitization)' Immqmuﬂummaiu
wﬁqmﬁmLﬂ?ﬂlﬂu%’@LﬂhLﬁmmmmm‘luixﬁuﬁquum

An98ANNTT U andesinFalAe Lt aing 1D
A lanannuaneds asalsfiniunisliannesiunig
u@@m@@mmﬁwLﬂuQﬁmwuﬁummhmmm
Tmﬂﬁqwuimumimlmm patient controlled analgesia
(PCA) m’l,ﬂjLW@‘I‘Mr;ﬂﬂqmwwmmmsmmﬂmmw
mumiﬁwﬂgﬂmzﬁuﬁwﬂ@ fanenannazazaan uale
f9A1NITNAANIIZUNINGRUANNNF IR ENANLIAT (by
the clock) JLULLAN KiWN194TN1FRNN13UALNIA
TtaeTisziuenanasld?

wAllA intrathecal morphine un1saanasilu
AR 0.2-0.5 Haaniudnludesinladundalngen
azllquiy receptor 13w dorsal horn 2asladunaa
dunisadanisuinszuadszaimmaanudanluszuy
szannane aadnunsoaniaandngald? dasiile
Weaudunisldneslunnavasnidennn Aeainisald
anuesuluBunafidenndn inldnnminuaelen
nfunflulnAiaty anennsfesaa’ wazldsunoy
N1991191142 891 FZ AN NTUNNFANYTRILLLN1TRN9Y
P09ndnaie”

76 AIUATUNSIYAT 2560;32(1) *  Srinagarind Med J 2017; 32(1)



a

E4 a 4 .. . ..
UIA eIz uazamy o Aumjit Wittayapairoj, et al.

WeNANNTaAeNL R Eefesen (local infiltration
analgesia) 3Gulag Bianconi LL@&ﬂELLZZZ TnelsianTn
ropivacaine safiaadnlllwgnay Lﬁ@lﬁlﬂ‘mm@umu
M9ENY catheter 'lumﬂqwmmmmﬂmuﬁn@m TAgen
mfavvl,ﬂmnmﬂumimm%mﬂivmw (nerve conduc-
tion) doutlaralaenseaslinasziuiinld nns@Aneme
1 lUNNEURS |U N13ANENYeY Kerr way Kohan® WAy
AsANE199 Bianconi wazAny? TFudinnslden
ainausanisiiuuanmiiaanenaieatnaiaen
AINUANNIS multimodal analgesia L1ueN NSAIDs,
opioid %38 epinephrine s IageuAastiaazaan
qw%rumﬂm'wﬁu e#lungu NSAIDs daean peripheral
sensitization LL@vﬂ@\mummawmuﬂawmmmmw
Wudam meummsmwmmm@u (infammatory
mediators) mumﬂ@u op|0|d LN@ML@W%‘W (local)

y@ﬂﬂqwﬁm opioid receptors m@ﬂmu@mﬂmuﬂma
mmmmmu‘lumwmummnmmwumiﬂﬂLfmJ
Aot daven epinephrine fnanidnlaztiaannis
podus el dhgnizuaidon inlfanniaiano
Neruagenan’

TunsAne AN BN ATATL T I A ASH A G AT
LAnsineriu 4 watle Taun 1) mﬂﬁﬂmfﬂumn
VRBAEARIEN1LASEY PCA 2) wallaefumneTain
1mﬁuMQQiqmﬂuu@iWuMﬁqu@@mL@@mmmumim PCA
3) mﬂummmmmmm@Lﬂm@mmmmumaWqu
m@@m@mmmmmm PCA ULaz 4) LZ]ﬂuﬂNﬂiWuVlN
daainladumAsnfunsanenFnate faseLiduay
NUDFTLNIADALADAAENUATES PCA

‘Emwammﬂmwummﬂmwimuumﬂumwmm
1%@uﬂ@ﬁﬁ‘%ﬂﬂu‘ﬂ®ﬂ’mi‘mmmﬂLilﬂi"ﬂ‘]_lLﬂWLL@vN’ﬂ?Wu
m\amammmmmuma‘m PCA ”me%lumqmm
Fufi 1 uﬂwm mJf;ﬂ‘vﬂ,mmmm%lumwmuﬂ‘nﬁwm
mmmmmmmmmmmuLﬂmwmamﬂm@m\mm
SouALNRSTLUN A AEaAGENWATE PCA HLBunns
nslduefiundeindaiud 1 Indieeiu daudilasd
AN TN TN IR AIADARIHUATES PCA Liler
athainunldnefundanfadiud 1 snfigansiuanis
ANEAAARBITLLUININNNIIANITANNLIANAIEN AR
Lﬂ‘ﬁ'ﬂu‘fﬂ’@Lﬁﬂm@mmmmm”mﬂmma (Korean Knee
Society)’ ﬂwzmmmmmimwﬂqmLLUU multimodal
approach mhqumﬁivmmmmum 2 1iipviTaldaa
nsseiutlandaus 2 3ansauliianiu Saazanunsnidsy

qmivq‘uﬂf;mwﬂ,ﬁlumﬂmmmumimumuu\ﬂummmm
mnmu”l,ﬂ Vl\iuL‘W’ﬂM@ﬂL@EI\‘IBJ@”]J’NW]EI\W’]ﬂEI’] TpELanIe
faﬂ’mmmlm@u opioids Fafluenfifinadnafeannuay
TULI m@m@ﬁﬂmumm’mmum“lummw”lmumﬂuﬂ
seiutlandaus 2 3annssaniuayll umﬂﬁjmum‘vxlu
ummmmumﬂiuﬂ?ﬁmmummﬁQﬂqw”l,mumiimu
qaiNeAEN1TLAEN
aeialafnulaiiacnuuansn e Bunnme g
‘memmmimum 2 Lum@’mqwﬁiumﬁ”wmmmm
vaxluwmmuﬂmwm (intrathecal morphine) WAL
mmmmmmm@mm@um (LIA ”Lmumqwﬁmum N3
ﬁﬂmmm Wongswadiwat Wz Az’ “wuIn LN
mwmmimumqmemmmm quﬁivquﬂqmimmu
8-24 Falug mummmmummm@mm@uL°zn (LIA) s
Tunsseiuilonazag lutaslainiu 24 mimmqmmm
ANUKANIIANHIT8Y Busch LazAmy'® Fuiuiiels
filasfmnuguannsuazisziuanuiaanaeidnias
ummmmimummmmﬂumLLﬂﬂqmumLmiﬂLmu
AU AN AN AME SN AL AL
acetaminophen %saengx NSAIDs Llugi
Tudaunzuuuandaanudlduanis@ne
m@mmé’mﬁuﬂ?mmmmﬁum%ﬁqgﬂir:h[?Tm ﬁ@}u
fulaeldFumatianssriuLapuanFnsaLs 2 38n152u
lumunannis multimodal approach aziszAUAZILLL
mmﬂf;muﬁqﬂﬁmﬁ@ﬂndw ‘Emﬂ?juﬁumﬁmmummm
Uhnaniziaaeilun smLﬂummmmﬂqwmmmmﬂ@ﬂu
wiluagnamin Lummﬂma‘mﬂqmﬂum@@u"l,mim
mmm@“l‘wmimmﬂmwLﬂu’l,ﬂ”lmmqmmm mﬂw
WummLL@”m’]mm@mmq IRTEI IV ISIART T NG| 7
anaintuld )
padnaAese el AnEn nuannsaawlE
mﬁﬂuﬂ?wﬁ'wmtg’l’ﬂfm%wmmm'qu”mmﬁmnﬁ
LWENLﬁnﬁf@ﬂﬁjﬂmnmqLmzmmmi"nm”l,m”ﬁwm
ondansetron $4HANNIRAAT ANALFLSTUTEN DL
enueiuRgael a5 Tneludtlae Rl dsuenaefFulsunn
NNAzinaINgLANINLAZ TULEINGN drunadnaiAe iy
1A AL AT NLRELAN TR mqumiﬂm@muLm
anuasiu Taun mfammmww‘l@ wwmmﬂun@u
fEnsseiutlndauiusia 3 3anns Imﬂmmmimmmm
M@mmwmmwmimmmLLm'ﬂivmm4mimmﬂqmmu
mmmmimfﬂ@ 8 mqmu’mu@mmma\mﬂ@ﬂmﬂ,m
&0 gﬂfgﬂimum@@LLmnmImﬂ‘LuqmmmaﬂSﬁmu 100%

ATUATUNSIIYAT 2560;32(1) * Srinagarind Med J 2017; 32(1) 77



A @ 9 "o § Y
malamsseiulianaanis wmmﬂﬁaumamgﬁan

Techniques for Postoperative Pain Management after Total Knee

HAunIaUtinnIneaniauwaslaen naloxone daiilien
té’fmmmfanqw%mmmmﬁlu (morphine antagonist)
TU21IA 0.1 1A, NNNADALADAAILAZLENRARINDINNT
atinslnddnauilaensiy siallnsaiunisAnenaee Ready
warAny® AnudinislazusnsefAuagluuy
NeteslrdundsdaniunIanaanannsi analuilads
Reinemnsnisinananismialale  iediasnvilu
= 1 L d’ld 4&' dl 1 =
PEaTREANLINY U lANNIAENBUTINENAEY
Usznrsdndyininlddlanraiianiaznanismalals
mnmwﬂwmiﬂmm dsznisusnidugoageany
79 ) ﬂa“mimmmﬂqmmq mammummimmm
(chronic kidney disease: CKD stage 3) #avagasiiade
AUAINAAANIINIALWATNNTTURANIDILTND TN
Fatiuass e NAI Nzl nss S uiAs I un19L3IN9
o= 1Yoy G £ a o
anafAuuniuoageanguragiaainisinsuaesle
UNWTA Tmﬂﬁ@ﬂ@mﬁﬂ?”mmmmmmmﬁmﬁm TR
slum'a‘mmiﬂm@3Wquv1MLLﬂNﬂqu1uuﬁumu M@ﬂLﬂEN
m@mmsmmmﬂuummﬂLLuummumeﬂqm@uu
mmmm’mﬁm‘yqqmmmmmﬂﬂmmmymLLmWN”Lu
mmmhmmwmmm%mLfmmu LW@IMNUQENV’]Q’W
UnenEunieay
R -
wAtATzIUlaanaslAatlagudanannaila
doda | oaoa . ~ y
niaNRUsAnsuannlunsssdulinginsaaanldle
Tunstinudfiloatuiilada@aesuatslsznislunig
an1znanismglanemaiinnisseiuauidnianiy
doudutlszamdauilans (peripheral nerve block) ki
wATlA femoral nerve block'® TasimAiATuN1saA8INTN
o s . 2 . de
e ldadaiunisminanuaeadulssamngadnig
‘wﬂwﬂwiuumwmn‘lummmmuuwLé’uﬂivm‘w
FaNaNALS mﬂwmimmmw nATARaNNTITs
Wummmmﬂsﬂmiwquﬂqwmmmmmuumﬁu
18 aeinglsRnnunisinAnn s anafdadninagting
Lﬁmmﬂﬁm’lﬁmmi’]mmm@ﬁﬁmtﬁLwaﬁLLazﬁmﬁ
aunsnd enuay mimm‘l,umimummm@wm
ma‘mﬂmu”l,uwum@wLﬂmaul,ﬂmmﬂmmquv
faalunsanBnoniedaseuan el 90 wasfis
AN TIADAARBITLNANEINIFANHINENWHINL
1 = dl d’j dl ] [~ aa dld =
IINTRALNTNANIZN BT LT WATN1INALAZH
ANLIABASEZ [TUN19ANHIY8 Kerr LAz Kohan® 13
Anwn184 Vendittoli Lazanz ™ Lazn13AnE systematic
review 289 Marques hazande'” 1T

78

mﬂwmu’t‘wmum’quw'a%mnmmmmmLL@
mmﬂfmummmmLﬂ@ﬂum@mmw IﬁﬂL@W’]ﬂuﬂ@N
FEARNsziULandan 3 38 TamwLdn T AL LE L
FAUANLIANAINIFIARIELoe

agil

watiasedulan multimodal analgesia (wmnatia
-=lld a a al o o [
nRdsransuanazininudasaielunisssiulinuag
| e ai Y 4 o o e , ¥ o o
dfmasudanmen nnslduasiunistesinladumnas
FANAUNTAABNLFI AT DTD LY TLATHATAUNAY

o e . aa dad

waaALRaAAIHIBATEY PCA 1udBn1snngalag
AN1170aA 3NN I E N SHUNASENFALAZ AR AZ LI
ANlanrniziAaanluale adnglsfnuldfiinmans
seiinardalugdiongenngusaiinisinaureslnanas
TAENANTUIRATUIAL AL N T8 2119 11N19UFUNT
HINAFNY UANLALNNITLINNTEINATAUTINAUNAE
suluuy mm@ﬂnimwlﬂuquumwmméfuﬂumm
femoral WEDLTARAMINLALINULINIINNTINHINNIY
Lma*ﬂsnfau@mq”lﬂmm%‘wﬂ‘wmﬂmimwmmﬂmmm
LL@Jlm‘uma?@mmsmmmmmmﬂimmmmmu

TGIGITCINTE

Fadnfnlugaenidneni Usrnisusniiiosann
WlunsAneiaumnas ﬁqm@ﬁmqmmpmm}nm%@m
mmqwmmmmimmmﬂmqummrmnmrammi
Aneuwuulidnaniin ﬂi”mimm%mwmmﬂnmim
m@’mmjfmmmmﬂm;lwumwwmmqmu N3
wimumimmmmim PCA naHFALiNYL sm'wﬂu
mmmmmmmﬂfaﬂﬂnmmwuwiuimmmmmm
F389 PCA mumﬂmm@nnmmmmum@mmwm

Paanssulszma

o

ﬂ@ﬂﬂUﬂMﬂWﬁ’Aﬁ“ﬁﬁmemmeEW LL@wﬂmeLWVIF;I FNART

'
oAl

umfsmmmﬂmmuwm,}mm:mmuﬂuma\mmmj@
LT UMY TeveuRUANARIA lrgns
UN3TINTADH UULTTUIATNGT ANMSUNNUANGRT
z‘émé’uﬁﬂLLu:ﬁmﬁﬁ?ﬂmmuﬁ%u,@:mﬁLmﬂ:ﬁ‘*ﬁmg@

1PNA501999
1. Guild GN, Galindo RP, Marino J, Cushner FD, Scuderi GR.
Periarticular regional analgesia in total knee arthroplasty. A
review of the neuroanatomy and injection technique. Orthop
Clin North Am 2015; 46: 1-8.

ASUATUNTIIYANT 2560; 32(1) *  Srinagarind Med J 2017; 32(1)



a

E4 a 4 .. . ..
UIA eIz uazamy o Aumjit Wittayapairoj, et al.

10.

1.

12.

13.

Ethgen O, Bruyere O, Richy F, Dardennes C, Reginster JY.
Health-related quality of life in total hip and total knee
arthroplasty. A qualitative and systematic review of the
literature. J Bone Jt Surg Am 2004; 86: 963-74.

Murad MH, Sierra RJ. Is local infiltration analgesia superior to
peripheral nerve blockade for pain management after THA:
A network. Clin Orthop Relat Res 2016; 474: 495-516.
Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of
primary and revision hip and knee arthroplasty in the United
States from 2005 to 2030. J bone Jt Surg 2007; 89: 780-5.
Andersen L, Kehlet H. Analgesic efficacy of local infiltration
analgesia in hip and knee arthroplasty: A systematic review.
Br J Anaesth 2014; 113: 360-74.

Parvataneni HK, Shah VP, Howard H, Cole N, Ranawat
AS, Ranawat CS. Controlling pain after total hip and knee
arthroplasty using a multimodal protocol with local periarticular
injections. A prospective randomized study. J Arthroplasty
2007; 22(6 suppl): 33-8.

Mullaji A, Kanna R, Shetty GM, Chavda V, Singh DP.
Efficacy of periarticular injection of bupivacaine, fentanyl, and
methylprednisolone in total knee arthroplasty. A prospective,
randomized trial. J Arthroplasty 2010; 25: 851-7.

Kerr DR, Kohan L. Local infiltration analgesia: a technique for
the control of acute postoperative pain following knee and
hip surgery: A case study of 325 patients Local infitration
analgesia: a technique for the control of acute postoperative
pain following knee andhip surgery. Acta orthopaedica
2008; 72: 174-183.

Korean Knee Society. Guidelines for the management of
postoperative pain after total knee arthroplasty. Knee Surg
Relat Res 2012; 24: 201-7.

Vendittoli P-A, Makinen P, Drolet P, Lavigne M, Fallaha M,
Guertin M-C, et al. A multimodal analgesia protocol for total
knee arthroplasty. A randomized, controlled study. J Bone
Joint Surg Am 2006; 88: 282-9.

Sinatra RS, Torres J, Bustos AM. Pain management after
major orthopaedic surgery: current strategies and new
concepts. J Am Acad Orthop Surg 2002; 10: 117-29.
Garimella V, Cellini C. Postoperative pain control. Clin Colon
Rectal Surg 2013; 26: 191-6.

Hudcova J, McNicol E, Quah C, Lau J, Carr DB. Patient
controlled opioid analgesia versus conventional opioid
analgesia for postoperative pain. Cochrane Database Syst
Rev 2006; (4): CD003348.

ATUATUNS YT 2560;32(1) * Srinagarind Med J 2017; 32(1)

14.

16.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wongswadiwat M, Kuanratikul J, Thienthong S, Ponjanyakul
S. The effectiveness of spinal morphine plus intravenous
patient-controlled analgesia on postoperative pain controlled
at Srinagarind hospital. Srinagarind Med J 2009; 24: 190-6.
Choi P, Bhandari M, Scott J, Douketis J. Epidural analgesia
for pain relief following hip or knee replacement. Cochrane
Database Syst Rev 2003; (3): CD003071.

Chan EY, Fransen M, Parker DA, Assam PN, Chua N.
Femoral nerve blocks for acute postoperative pain after knee
replacement surgery. Cochrane Database Syst Rev 2014;
(5): CD009941.

Marques EM, Jones HE, Elvers KT, Pyke M, Blom AW,
Beswick AD. Local anaesthetic infiltration for peri-operative
pain control in total hip and knee replacement: systematic
review and meta-analyses of short- and long-term
effectiveness. BMC Musculoskelet Disord 2014; 15: 220.
Macfarlane AJR, Prasad GA, Chan VWS, Brull R. Does
regional anesthesia improve outcome after total knee
arthroplasty? Clin Orthop Relat Res 2009; 467: 2379-402.
Busch CA. Efficacy of periarticular multimodal drug injection
in total knee arthroplastyA randomized trial. J Bone Jt Surg
2006; 88: 959.

Sinatra RS, Torres J BA. Pain management after major or
thopaedic surgery: Current strategies and new concepts.
J Am Acad Orthop Surg 2002; 10: 117-29.

Gwirtz KH, Young J V, Byers RS, Alley C, Levin K, Walker SG,
et al. The safety and efficacy of intrathecal opioid analgesia
for acute postoperative pain: seven years’ experience with
5969 surgical patients at Indiana university hospital. Anesth
Analg 1999; 88: 599-604.

Bianconi M, Ferraro L, Traina GC, Zanoli G, Antonelli T,
Guberti A, et al. Pharmacokinetics and efficacy of ropivacaine
continuous wound instillation after joint replacement surgery.
Br J Anaesth 2003; 91: 830-5.

McCormack K BK. Dissociation between the antinociceptive
and anti-inflammatory effects of the nonsteroidal
anti-inflammatory drugs. A survey of their analgesic efficacy.
Drugs 1991; 41: 533-47.

Stein C. The control of pain in peripheral tissue by opioids.
N Engl J Med 1995; 332: 1685-90.

Ready LB, Oden R, Chadwick HS, Benedetti C, Rooke GA,
Caplan R, et al. Development of an anesthesiology-based

postoperative pain management service. Anesthesiology

1988; 68: 100-6. %

79



