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The Effectiveness of Anesthetic Techniques and Postoperative Pain Management
after Total Knee Arthroplasty at Pathum Thani Hospital

Sirilak Suriyawongkul, M.D."

Abstract

Total knee arthroplasty (TKA) is an effective treatment for knee osteoarthritis; however, many patients
experience severe pain in the early postoperative period. This study aimed to compare the effectiveness of different
anesthetic techniques and postoperative pain management. A retrospective analytical study was conducted in 549
patients undergoing TKA at Pathum Thani Hospital between 2023 and 2025. The patients were categorized into five
groups: spinal anesthesia with local infiltration analgesia (SA+LIA), spinal anesthesia with intrathecal morphine plus LIA
(SAMO+LIA), SA+LIA with peripheral nerve block (SA+LIA+PNB; subdivided into adductor canal block [ACB] and femoral
triangle block [FTBI), general anesthesia with LIA (GA+LIA), and GA+LIA+PNB. Outcomes included numeric rating scale
at 6, 12, 24, and 48 hours, cumulative morphine consumption, and adverse event incidence. Data were analyzed using
Fisher's exact test, One-way ANOVA and independent t-Test.

Postoperative pain scores differed significantly across groups (p < 0.001). The SA+LIA+PNB group demonstrated
superior analgesia, achieving the lowest NRS scores at all intervals (mean NRS: 3.98, 3.31, 2.41, and 2.23, respectively).
No significant differences were observed between ACB and FTB. Cumulative morphine consumption did not
significantly differ among groups. The most common adverse event was nausea and vomiting (24.4%), occurring most
frequently in the SAMO+LIA group (42.2%, p = 0.024).

The combination of SA, PNB, and LIA provides effective pain control and safety for TKA and supports enhanced
recovery, despite the absence of a significant opioid-sparing effect.

Keywords: Postoperative analgesia, Peripheral nerve block, Total knee arthroplasty
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2 = hann vilendu Bendi 3 = Uanlii) Jeyanaiafedu
¥ur 91m3 fu nansmela (melatesndn 8 adwiound)
fwnnemnarnianei uastn duiindeyadufn siebifaems

Tutianafiiususadeya masmeruiadivuma
UtElunsdnervnsefuanuidniidudssamdiudane
Imaslfﬁt,m%aam'mé’wﬂﬁuLﬁmmmﬁqﬂ (Ultrasound) g9l
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n1sdaseideyaldlusunsudisagunisadf
Tnefvuaseiuteddymneadai p - value < 0.05

1. @Rdanssasun (Descriptive Statistics)

1.1 fuUsid9Usunas (Quantitative Variables) 991
MIATINEOUNSUINLINDEYA (Data Distribution) A aefi5 et
uaz/ven1IRasanmensm mninsanuasun® (Normally
Distributed) agiiiauad oA Lads uardmideuuunsgiu
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#nlddn15uanuasun@ (Non - normally Distributed)
JEuenIeANisegIU (Medan) uazitdemelna (Interquartile
Range: IOR)
1.2 @ uUsidenunn (Categorical Variables)

szthiauefenIud (Frequency) WazSoeaz (Percentage)

2. aaalﬁjﬁaumu (Inferential Statistics)

miﬂ nw1dl Imamm Fisher's exact test Ll admﬂ

Anudananis teundn 5 1fiuseray 20 youadiaun
Wisuiiisudeyasieiios Ingldadd One - way ANOVA
Wiguiigusien a1835 Bonferroni method wagldadi
Kruskal-Wallis test nsgifeyasimsuanuadliiun® wWisuieu
Foyaraiilos 2 ngu IneldadA Independent t - test n3difioya
1N134anLAIUNGA waz Mann - Whitney u test nsaldoya
finswanuadliung
HaNIANEN

U7 unaueTnsA e savan 509 11 1 oy s
wiaian1sseunnui anidu 5 nau nau 1 SAHLIA = 266 51,
NGl 2: SAMO+LIA = 45 518, N@sl 3: SA+LIA+PNB = 194 518
(ACB = 89 71& Wi FTB = 105 578), Ngal 4: GA+LIA = 25 919
waznas 5: GA+LIAPNB = 19 918 (ACB = 13 3¢ Uaw FTB = 6 518)

foyafiugiuadevostas wulh dnlvaidunemds
(¥owar 89.20) Fsaenndesfugiinisallsatorindeniily
wazaulngieglu ASA class 3 Taglifinnuunns1aeg el
HedAymeanAseninngy (p = 0.205, p = 0.221) uagnuin
nax 2: SAMO+LIA Songiforninngudu (p = 0.007) uagszesian
MIRAFAUIUT gn (132. 22 + 26.40 ui) drunguil 3
SAHLIA+PNB I naneid pLad o eeii g m (115.92 = 26.05 uil,
b = 0.002) \iiowFsuiisudoyaiiugnudu seuing 5 ndu
'mmamu'suﬂquamﬂﬂmwlmwaam'm A WU
anuAdeiy famsned 1

sEauANUUINNSINGAT 6, 12, 24 uay 48 Falu
nud danuuanaieiued1eiidedidey (p<0.001) laengu
3: SA+LIA+PNB Hazuuunuuinesiignoguddudify
Tuyngasaan Tneflazuuulinvayineds 3.98, 331, 2.41,
LAY 2.23 AUUUANEIRU Azuuulnvazied oulwil 24
Falus 1ade 3.62 Azuuy WerSsuiisueg wuin ngu 1:
SA+LIA waznay & GA+LIA fiAguuuAuInNINng nau 3
agnafitfudndny (p<0.001) FHaans1ait 2
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M19°99 1 TayarialuveaiUae uunmuwmatianisseiuausdn (n=549)

@5
:

dvKus

nga 1 nga 2 nga 3 nga 4 nqu 5
"aada (n=266) (n=45) (n=194) (n=25) (n=19) p-value
SA+LIA SAMO+LIA SA+LIA+PNB GA+LIA GA+LIA+PNB
e 519 (Sewaz) 0.205
Lild} 22 (8.27) 4 (8.89) 26 (13.40) 5(20) 2(10.53)
VN 244 (91.73) 41 (91.11) 168 (86.60) 20 (80) 17 (89.47)
21y (V)
Mean + SD 68.06 + 6.31 64.62 + 5.99 68 + 6.62 67.24 + 6.67 6537 + 5.90 0.007" 0.009"
0.015%
Y18 22 (8.27) 4 (8.89) 26 (13.40) 5(20) 2(10.53)
mljﬂ 244 (91.73) 41 (91.11) 168 (86.60) 20 (80) 17 (89.47)
a1y @)
Mean + SD 68.06 + 6.31 64.62 + 599 68 + 6.62 67.24 + 6.67 65.37 + 5.90 0.007" 0.009""
0.015%
frtiuanie (nn./ng.a.)
Mean + SD 26.65 + 3.99 28.08 + 4.05 26.47 + 376 26.14 + 3.60 27.49 + 4.25 0.109
ASA class 519 (Soway)
1 3(1.13) 2 (4.44) 1(0.52) 0(0) 0(0) 0.221
2 52 (19.55) 10 (22.22) 49 (25.26) 6 (24) 1(5.26)
3 211 (79.32) 33 (73.33) 144 (74.23) 19 (76) 18 (94.74)
szazadIAn (U9)
Mean + SD 117.07 +26.91 132.22 +26.40 115.92 +26.05 128 +33.13 118.16 +30.61 0.002" 0.005%"
0.003%"
Postoperative analgesics
Sruaungueuitndldsundsingn
Mean + SD 3.37 £ 0.81 3.07 £ 0.58 3.39 £ 0.78 3.32 + 0.69 342 +1.12 0.161

A msSeuiiguseninengu 1 uae 2, B msiUSeuiieusendnangu 2 uay 3

" p-value < 0.05, AT 1gitasame Fisher's exact test, One-way ANOVA uazluSeuifisusiefaieis Bonferroni method

M99 2 AZWUUUIAVRIHART 6, 12, 24 uag 48 il Fuunmuwmailanissziuaudan (n=549)

nga 1 nga 2 ngu 3 nga 4 nga 5
AZULUUUINUAINIAR (n=266) (n=45) (n=194) (n=25) (n=19) p-value
SA+LIA SAMO+LIA SA+LIA+PNB GA+LIA GA+LIA+PNB
AzIUUUIN VSN
6 Tl
Mean + SD (AgLhu) 542 +1.75 4.38 + 1.66 3.98 + 1.67 576 + 1.76 5+ 1.80 <0.001*
12 4alas
Mean + SD (AgLUL) 4.50 + 1.35 4.11 + 1.64 331 +1.38 4.56 + 1.26 3.74 £ 1.19 <0.001*
24 Falag
Mean + SD (AgLUW) 3.51 + 1.05 3.38 + 1.30 2.41 +0.84 3.64 + 1.11 2.84 + 0.90 <0.001*
48 Flug
Mean + SD (AgLUL) 3.03 £ 0.93 2.96 + 1.07 2.23 +0.93 3.12 + 0.60 2.26 + 1.05 <0.001*
AzuuulInvuzAdauln
24 gl
Mean + SD (AZLUW) 455+ 1.23 4.44 + 1.49 3.62 + 1.22 4.6 +1 3.79 + 0.85 <0.001*

" p-value < 0.05, I 1zvidayanis One-way ANOVA uavi3euifisusiegeisis Bonferroni method
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6 Halua 12 $lug

24 $lua 48 Falua

== CALLIA == SAMO+LIA =@ SAL] ALPNB == 0= GALLIA === GALLIALPNB

Lmugﬁﬁ 1 WERIAT Mean VaIRLLUUUINNAINIGA (NRS) 91 6, 12, 24 way 48 9alud ﬁi"}LLuﬂmuLwﬂﬁﬂmiiz%mmiﬁﬂ

WeTiasnesiuenainuesnisyin peripheral nerve
block Tungu 3 Feuvadu ngu 3.1: Gnervsziunrmian
7 Ld uUsEa e uLny 9 adductor canal (SA+LIA+ACB)
Lagngy 3.2: dne1unsfuanuidnilidulssainediums

femoral triangle (SA+LIA+FTB) WU AZLUUANNUINYAINIFA
ludanunanaedueg 19l ded1Agyn1sad @ Mevuein
uazvmziAaoulng AIm11ei 3

A9199 3 ABLUUUINVE SHFAT 6,12, 24 uay 48 dlus 7uun PNB (n=194)

AZUUUUINUAIHIAR G.3.1 (n=89) G.3.2 (n=105) p-value
SA+LIA+ACB SA+LIA+FTB

AZUUUUIANAINIAR VEUSTA
6 Fala

Mean + SD (AgkUL) 3.96 + 1.95 4 +1.40 0.852
12 7l

Mean + SD (AgLhu) 3.43 + 1.51 3.22 +1.27 0.298
24 gl

Mean + SD (AgkuL) 237 +0.74 2.44 +0.92 0.580
48 gl

Mean + SD (AgLhu) 231 +1.03 2.15+0.84 0.229
AzuuuUIRa e vaisdoulna
24 gl

Mean + SD (AgLUW) 3.67 +1.34 3.58 + 1.12 0.597

pTzsideyadie Independent t-test

Ysurueudvinuesiu Alasundwidana 5 ngu
ldfimnuunna1segreddodiagnisada eluiui 1

(p = 0.705) uariuil 2 (p = 0.39) N&INMIHGA LLﬁ’j’]ﬂEﬂ:Mﬁl 3:

SA+LIA+PNB fuwildunisiduesiuaisluiuusniasnign
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(7.64 + 4.92 un.) udlueadn Fodliuaninainnguduy
Fan91971 4 FansSeuiieuseninamaia ACB uag FTB
AlanuAnuunnsnaveslSinamstdues Huuiu (p = 0394
way 0.301) §am15797i 5
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A15197 4 USunawenuesilu @aansy) Nlasuluiud 1 way Ui 2 naanen

USunuenuasiu G.1 G.2 G.3 G4 G5 p-value
SA+LIA SAMO+LIA SA+LIA+PNB GA+LIA GA+LIA+PNB
Suit 1
Mean =+ SD (Hadnsu) 9.42 + 6.88 9 +10.52 7.64 +4.92 844 £525 9.71+753 0.705
Median (IQR) 8(4,12) 6(2,16) 6 (4,9) 7.5 (4,8) 7(4,12)
Suit 2
Mean + SD ({a@n3u) 4.94 + 2.27 250 +0.71 433 + 1.47 4+0 4.60 = 1.95 0.390
Median (IQR) 4(4,5) 2.5(2,3) 4 (4,4) 4(4,9) 4 (4,4)
AT WoyanIg One-way ANOVA sy Kruskal-Wallis test
a15197t 5 Usinaseuesitu @adndu) Alesuluiudl 1 way Yuil 2 ndwigs
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