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The Efficacy of Local Infiltration Analgesia Comparison with

Single Femoral Nerve Block After Total Knee Arthroplasty under

Spinal Anesthesia with Morphine
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Background: The femoral nerve block (FNB) and local
infiltration analgesia (LIA) were the techniques used for
the pain management after total knee arthroplasty (TKA).
The effectiveness of analgesic effect after TKA between
FNB and LIA is controversial. We compared the efficacy in
post operative TKA pain reduction between femoral nerve
block and local infiltration analgesia.

Methods: Forty patients undergoing elective TKA under
spinal anesthesia with morphine 0.2 mg were randomly
assigned to receive FNB or LIA group. We recorded
additional tramadol consumption for pain control, pain
score in the first 24 postoperative hours and side effects
of analgesia.

Results: Mean tramadol consumption was significantly
lower in LIA group than FNB group during first 24
postoperative hours : 37.50 +27.50 vs 77.50 +52.49 mg
(p = 0.001). Less proportion of patients in LIA group
needed tramadol compared to FNB group : 70 % vs 95%
(p=0.090). Mean time to first dose tramadol request was
significantly lower in LIA group than FNB group: 514.50 +
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309.50 vs 1018.50 + 383.63 mg (p < 0.001). Mean pain
score was significantly lower in LIA group compared to
FNB group during first 12 postoperative hours. There were
no differences in side effect, dose of metoclopramide, and
chlorpheniramine used between two groups.
Conclusion: LIA techniques provide better pain relief and
low tramadol consumption after TKA than FNB technique.
Keywords: femoral nerve block, local infiltration analgesia,
spinal anesthesia with morphine, total knee arthroplasty
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Table 1 Patient demographics

FNB (n = 20) LIA (n = 20)
Age [mean * SD]yr. 6165+ 3.63 60.7 £6.65
Sex [number] 317 6/14
BMI [mean * SD] 2467+ 2.85 2514 +3.23
BW [mean £ SD] 58.92+ 8.60 65.20%7.97
Height [mean £ SD] m 154+ 0.05 1.52 +6.06
ASA status I/Il [number] 317 2/18
Operation time [mean+SD]min  120.15+ 4.46 121.3+2.17

FNB= femoral nerve blocks, LIA= local infiltration analgesia

ﬂ’]iﬂiwl,uuml,muﬁfnuﬂqmummimmmwmmum
‘Wﬂ‘V\Iu 3% L’J@Wi’l 0.5,1 ‘]JQINQ LL@“’V]M@EJ‘]J'JEI‘]]']TNQVI 4,12
WAy 24 M@QN’]M@ IG]F;I‘VW’] LLuummﬂqmﬂ@um?mmm
(NRS0) mmmﬂ@mimmnm\mu ﬂm\l LIA llﬂ LLu‘LA
mmﬂqmu@ﬂm’m@u FNB 'ammuﬂmﬂm GL‘L&“TJ'JIJJ\W]
0.5, 1,4 waz 12 (Table 2)

Table 2 Postoperative pain scores in 24 hours

Post operative pain FNB (n = 20) LIA (n =20) p value
score [NRS]

NRSO [mean + SD] 3.35+1.04 3.15+1.49 0.680
NRS _[mean £ SD] 425+288 1.30+0.97 0.001*
NRS1 [mean + SD] 2.00 £0.92 1.26+0.99 0.007*
NRS4 [mean + SD] 3.70+245 245+1.36 0.030*
NRS  [mean + SD] 395+196 285+1.76 0.040*
NRS24 [mean *+ SD] 3.05+1.50 255+1.10 0.140
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Am3unisliFuen tramadol wudnauaugilaalu
ngu LIA 155usnseiuilanatia tramadol M&INNIHNER
daandingu FNB uay Lqmmﬂqa”lmumivqusﬂum
tramadol Lﬂum\m‘niuﬂ@u FNB l&ensziuianasausn

mm’m@u LIA ﬂEl’]\iN‘LéEI@’WﬂCU (Table 3) @U[ﬁlﬂ’]i‘m
mu”l,z%'m@'mmﬂu AW UTunnuen metoclopramide,
chlorpheniramine (T N Ta T (Table 4)

Table 3 Postoperative tramadol dose, time to first dose tramadol, number of patient received tramadol

FNB (n = 20) LIA (n =20) p value
Postoperative tramadol dose (mg) 77.50 £52.49 37.50 £ 27.50 0.001*
Time to first dose tramadol (min) 514.50 + 309.54 1018.50 *+ 383.62 <0.001*
Patient received tramadol (n,%) 19(95) 14(70) 0.090
Value are mean * SD, number (n) and percent (%) *p < 0.05
Table 4 Postoperative adverse effects in 24 hours
FNB (n = 19) LIA(n =14) p value
Itching (n,%) 6(31.58) 6 (42.86) 0.641
Nausea/Vomiting (n,%) 13 (68.42) 11(78.56) 0.653
Dose of metoclopamide (mg) 6.00 +6.78 4.50 + 6.86 0.240
Dose of chlorpheniramine (mg) 4.00 £6.80 3.50 £4.89 0.310

Value are mean = SD, number (n) and percent (%)

a d
IV1IUNA

v a | o

’lumﬁﬁmm\mgfmﬂmmﬁmmw{]mm preemptive
analge3|a AldauflannaunsifianisunnlsuTes
Weide wazidenldensy wﬂfm‘wmmummmﬁ
multimodal analgesia Gluﬂ’limmmﬂ@ﬂmj'am’ll,mﬂu '
Taemegvinnnsideiaenissziumnianuuy spinal
anesthesia with morphine Lﬁ@@mm?ﬁﬁm‘mmmmﬂqm
11lfstlszamdaunansneuiasfinnnsunaliusenannii
eananistaavdaannnissinda asudefioald
“lﬁ?mmﬁﬂﬁié’i“ummﬁﬂu’lum@@LL@mm@ﬂqmuﬁqmi
rndmLlAsudaiauAe nvin femoral nerve block
fafinsfnenluedrmudnanunsnaneERsNsENsE L
Uaandanisindailasudainiianldand1aanie9in
epidural block ¥i7ansldenszdutaauuy PCA Tag
Hn1934eluefmnudIniin femoral nerve block gl
f;ﬁ‘wmmﬁmmvimm@‘lumﬁvwﬂfmummimm
Lﬂ@ﬂummﬂnmm

TueRARNT AN ISR lF9aN91N femoral nerve
block A18170AAANNABINNTUNTLILLAZIZAUAINLA
wdsnnsEn A Asuda i fenld > usiiaaannnisiin
femoral nerve block [ﬂ'ﬂd’mﬁﬂm’mﬁ’]m@LL@zmiﬂﬂNu
m@qrfgﬁﬁLﬁﬂiﬁlé’m@@ﬂmaﬁummmﬁ"\imimﬁmﬂ?{ﬂu

Qa/

WAla13 2561; 44(3) * Thai J Anesthesiol 2018; 44(3)

ﬁT@L°II"]Lﬁﬂm%dLL@%@W@ﬁﬂ’]fleW}?ﬂsﬁ"ﬂuﬁﬁ;uLLN S
nsunalRLreduLlszanlang 0.59% inlsiinngtin
WATAN199N local infitration analgesia 8N kWA ENLNS
ManenNTL IgannnsAnenlueAninninia local
infiltration analgesia N1 14ana1N13UIANAINITHAA
Lﬂﬁlﬂui@LﬂﬁLﬁﬂmmmiNﬁmmﬁ Taennsanenan
1Rnauiieifieseunaunsnaneinistonlddnenalnan
M3 dIN I LI A MANNFLHAEN AR LAL
AANIIARLANBNARNNTENIALARNITUNALEAL ™" Taang
711 LIA el engnienneiisaaiu NSAIDs 1nantiznm
tindim 1At NSAIDs Tiidanid@a ketorolac ifiesannaan
qmﬁmmmmamimmummv’mL@@ﬂhm paracoxib®
Lummnn@iﬂmimﬂqmﬁ‘ummmmmmmmmv
Lﬂ@ﬂuLLﬂ@\mmunﬂmmvmma?mﬂ@nqmﬁvl,mLL@””LW
m@m’lummmm paracoxib 14aLd1 T9s19a1n8N
ketorolac AiRANIANEAUEY*S LLﬁLﬂ?\IﬂuLLﬂm‘ﬂﬁmﬂm
4N Aaiaanld levobupivacaine Lummﬂmqmﬁﬁ‘vmmm
Vlmuﬂ'n ropivacaine LA bupivacaine Imm@’arﬂmmu
AN3AN®NU8Y Rikalainen-Salmi R. WATAUE VIHEI’]
ketorolac TaumL IevobupivacaineGlumj‘r:hﬁmﬂalilu%}ﬂ
azlnn”’

111



8 a @ o 1w 91 Y 4 Y
dizaniuansszivhandviaalugihoidanldouveniniion

The Efficacy of Local Infiltration Analgesia Comparison

anenAfEENLA NN AR Aed e e
1‘ﬁ’73§i$fi'ummﬁmmu spinal anesthesia with morphine
WiaNAU local infitration analgesia (LIA) $9:A28 WL4N
Haausiaanisanseiuilanlesndingy FNB ae193
HedAyneada (p = 0.001) WlauiuNNIANENTA
Kurosaka K WazAUe PLEAAZLANAINALNIUARTA
Kovalak Emrah wazmnsz fimudnlungs LIA Té5uenud
apninndnlungs FNB *® Gahazinanldianiadu
continuogs femoral nerve block N FWLAINAIINU
Aeatiuilinanzingu single femoral nerve block %11l
srezioanlunisAcuANeIni1slandesndanigmin
continuous femoral nerve block a43xduannIsLlannda
nstidaldAndangs LIA neluniseinfanlaeudaii
WandnlinnsseiuaaunFanuiuy spinal anesthesia with
morphine U&9n19%1 single FNB anaazlaflddaeaia
1se@ansnnlunisssdutaavasnigeinga Avnaenldis
LIA lunnsifintlszanaainlunisssiuiliandssinga
unnndniiiasanniiilsz@vanmlunissziutaaindiuas
35019911 LIA 9189701990 FNB

AzbUUANNLIAnauNTHNAANLIN IR ANLAN
AU NAH Tuaeangy LAAzuUUANUIAYAINIg
Wadalaaudaniioulungy LIA deandings
FNBlutnadnlued 0.5.1.4,12 wileusunisanen luenm’
Frms s lasd 24 Ay NLAvEannsEn A e
fanfianlungu LIATaandngu FNB waldiaaw
Lmemmmﬁam@mLﬁm&«nﬂ@’m%lﬁmmnmﬂﬂﬁum
qmmmmmﬂwﬂ‘mmmm LAt AR AN
fain m@mm@ﬂwmﬂummummwlmmm tramadol
lungu LIA f81usuiiaandn Iun@u FNB waldfAqna
LANFNSAUNNIATR ( =0.090) TegamAdasiuBFunnen
tramadol Al wudlungu LIA T#Fuen tramadol
‘Luﬂ?mmwu@ﬂmm@u FNB ﬂﬂﬁauuﬂmﬂmmmmm
mmmvﬂwm@ﬂumﬂ@m tramadol Tupsausnnudnly
ngx FNBL&FUEN tramadol 1uLfam1nmﬂfnﬂ@u LIA B8N
TlednAynealii(p <0.001) naaziinannisanenLIA
fuaannsidenaziiulasaieF AU AT
3% FNB fiesenduaaiudiugy Lazazanenied
m:‘ﬂi”ﬁmmmﬂmmu@ quadriceps Y EGIR patella
twitch mumiﬂmﬂmumiw“ﬂwmme stimuplex 4
m%ﬂuimfamﬁﬂn@mLmu\mm femoral nerve N 11iN"3
@ﬁmﬁumzLmﬂamfm”l,simmaﬁﬁ@wmm‘éﬂwﬂuma

112 3

1 spinal anesthesia k&N lERaNsUaAUAINTEN AR
Tedandngiaeivin LIA inliesnssiuiloatiia tramadol
mnmnm LIA WAy 'mmm gy Lq@ﬂumm@m
tramadol AXauanildn SD wumﬂmmmﬂ@u mmummﬂ
n38RRENTEd AN svey mﬁml,mnmqnuﬁmmﬂﬂm
tramadol umm@mmmvmwu@ﬂﬂumiﬂi”Lmumvuuu
mwﬂqm‘l}ma"lwﬂf;ﬂLﬂumuﬂiﬂ,uumw@m’mmmﬂfm
?”ﬂ‘]JV]ﬁl’ﬂQﬂ’]i‘El’]i‘“’d‘Llﬂ"Jﬂ‘Mj"ﬂVLll A lEAzLUUANLA
muﬂuwuﬁmmmm@@m‘mummmiﬂqmmmﬂwLLmv
mmmﬂumwmmLLmnm\‘muim mmmf;@wmu“s 2
yaanldinsnigszduianlseld PCA maza1unsaLan
=S U £ 1 Y a 1 a o djl 1 v
eANARINITELAapatinaLTiase wagnuRse il s
wanld3anisldensedudqanndenisensmiily PCA
d - 4 e ot A
iHesanHTly i FesnnInuanastnfinnuefioaiiiesan
o Y I o adal Y d‘

wmm@ﬂa‘vmuﬂmﬂfmiuﬂumﬂﬂmﬁ'lfﬂmem WATALA
\A399 PCA @ua@ﬂmﬂmmmum’mamLLuu spinal
anesthesia with morphine LW@mevﬂ mﬂuﬂ’]ﬁw‘m
Unanaanise1snliunu me:mﬂiuﬂ'n@mgmw
wagae

AINANTATENUIN N3 LIA Hilsz@nsnanlunisg

o o 1 o dl U 1 = val 1 a
sxdutaanaanistndnlasudeinianlaandimaiia
FNB 11az1inann 1 LIA waen Miesnaianisi way
NSAIDs #saziiniszananinlunisssiuilaaléfnginig
Fenmaniziiagasinafe wazmailalunisii FNB
Tuanuddail faqeld 3% nerve stimulation 1ula14
ultrasound B1agdeNalinein FNB ianysal ezl
A UAL MR N UATIAAUNNTRALTY 380191 LIA
ls@NnEAmMNANIIN131 FNB
£ Yo U 1 dl Y

AvzunIndauainnslasusnilan W Aauld
ALY AL WU INTAMNLANANAUNINADRTTUING
2 NNTIABAARBIAUNIANHIT8 Kurosaka K WAz
ﬂm“ﬂS

Y o w

VDIINA
\ ae X, .
N1 femoral nerve block lwanuasainntaeld
peripheral nerve stimulation @9a1alalfse@nsnn
InaAesiuinlasldiesas ultrasound wananniinaglien
923U UaandanisnnsinAe tramadol Wun1sziiuman
dapannnenunadszdvedileeldlaldidu wuy PCA Ag
anaazinlnislssiiuliazidan wnnanazanaly
£ $% dl v a v v
A1N1I0UBNANFRINITEN uitaaRiuTiaseaasgilonle

WAAT 2561;44(3) * Thai J Anesthesiol 2018; 44(3)



o 9
Hyns Weduens wazamy o Hadchaporn Kheawbanyan, et al.

gl
= a P X 4 a | o

NNTRAENLTITIR N LAZLIEIRLTII NG A (Local
infiltration analgesia) @18190723UUAANAINITHFR
Wasudaiman Iaaa1uis0sziuliandanisnise
2181112 FINIwINUAIHIFA BazantFuins ke
svdulnnnnelinan 24 Falaandanngeinga leandnnigvia
femoral nerve block

fndnssnlszma

AnziRdueveuA fEmanslsamenunaiansh

Tnnsatiuayuanuddaniell aeaaunmidnygunne
o v ) ara a o =l

Wmm@ﬂimm@gﬂqgfa@ﬂﬁﬂmn@’u@mm&@wmm@
aaananidminAnnvinululsananuiaiansiidou
dl ¥ v 1 ISl o v a o d” o < 1
nendadlaglvinaunianazinliinuldatdsagans
ludaen

References

1. Anastase DM, Cionac Florescu S, Munteanu AM, et al.
Analgesic techniques in hip and knee arthroplasty: from the
daily practice to evidence-based medicine. Anesthesiol Res
Prac 2014;2014: 569319. doi:10.1155/2014/569319.

2. Affas F, Nygards EB, Stiller CO, et al. Pain control after total
knee arthroplasty: a randomized trial comparing local
infiltration anesthesia and continuous femoral block. Acta
Orthop 2011;82(4):441-7.

3. Kerr DR, Kohan L. Local infiltration analgesia: a technique
for the control of acute postoperative pain following knee
and hip surgery. Acta Orthop 2008;79(2):174-83.

4. McCartney MJL, McLeod GA. Local infiltration analgesia for
total knee arthroplasty. Br J Anaesth 2011;107(4):487-9.

5. Essving PL, Axelsson K, Aberg E, et al. Local infiltration
analgesia versus intrathecal morphine for postoperative pain
management after total knee arthroplasty: a randomized
controlled trial . Anesth Analg 2011;113(4):926-33.

6. Tripuraneni KR, Woolson ST, Giori NJ. Local infiltration
analgesia in TKA patients reduces length of stay and
postoperative pain scores. Orthopedics 2011;34(3):173.

7.  Brener S. Local infiltration analgesia in hip and knee
arthroplasty: a rapid review. Toronto: Health Quality Ontario
[Internet].2013 Nov [cited 2011 May15];1-22. Available from:
http://www.hgontario.ca/evidence/publications-and-
ohtacrecommendations/rapid-reviews.

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jeydiens 2561;44(3) * Thai J Anesthesiol 2018; 44(3)

Vendittoli PA, Makinen P, Drolet P, et al. A multimodal
analgesia protocol for total knee arthroplasty: a randomized
controlled study. J Bone Joint Surg Am 2006; 88(2):282-9.

Korean Knee Society. Guidelines for the management of
postoperative pain after total knee arthroplasty. Knee Surg
Relat Res 2012;24(4):201-7.

Bauer C, Pogatzki-Zahn M, Zahn K. Regional analgesia
techniques for total knee replacement. Current Opinion in
Anesthesiology2014;27(5):501-6.

Choi P, Bhandari M, Scott J, et al. Epidural analgesia for pain
relief following hip or knee replacement. Cochrane Database
Sys Rev 2003;CD00371.

Paul JE, Arya A, Hurlburt L, et al. Femoral nerve block
improves analgesia outcomes after total knee arthroplasty.
Anesthesiology 2010;113;1144-62.

Fowler SJ, Symons J, Sabato S, et al. Epidural analgesia
compared with peripheral nerve blockade after major knee
surgery: a systematic review and meta-analysis of
randomized trials. Br J Anesth 2008;100:154-64.

Sharma S, lorio R, Specht M, et al. Complications of femoral
nerve block for TKA. Clin Orthop Relat Res 2010;468(1):
135-40.

Hahnenkamp K, Theilmeier G, Van Aken HK, Hoenemann
CW. The effects of local anesthetics on perioperative
coagulation, inflammation, and microcirculation. Anesth
Analg 2002;94:1441-7.

Hollmann MW, Durieux ME. Local anesthetics and the
inflammatory response: a new therapeutic indication?
Anesthesiology 2000;93:858-75.

Rikalainen-Salmi R, Forster JG, Makela K, et al. Local
infiltration analgesia with levobupivacaine compared with
intrathecal morphine in total hip arthroplasty patients: Acta
Anaesthesiol Scand 2012;56(6):695-705.

Kurosaka K, Tsukada S, Seino D, et al. Local infitration
analgesia versus continuous femoral nerve block in pain
relief after total knee arthroplasty: a randomized controlled
trial. The Journal of arthroplasty 2016;31(4),913-7.

Kovalak E, Dogan AT, Uzumcugil O, et al. A comparison of
continuous femoral nerve block and periarticular local
infiltration analgesia in the management of early period pain
developing after total knee arthroplasty. Acta Orthop
Traumatol Turc 2015;49.3:260-6.

113



