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FEL(P<0.05), GNBZLE LIAAS 4.8.12.24 hiZE sk A T 89 VASTF 54, 45 R (DR B B i) B35 3 K
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Wan Yang-yang', Xiu Fei-fei’
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Abstract: Objective To compare the analgesic efficacy of genicular nerve block (GNB) and local
infiltration analgesia (LIA) after total knee arthroplasty (TKA), and to evaluate their impact on postoperative
recovery. Methods A total of 82 patients with knee osteoarthritis (KOA) who underwent TKA at the Changzhou
Medical District of the 904th Hospital of the Joint Logistics Support Force between February 2021 and October 2024
were enrolled and randomly assigned to either the GNB group or the LIA group, with 41 patients in each.
Postoperative evaluation indicators included visual analogue scale (VAS) scores at rest and during movement at 4, 8,
12, and 24 hours after surgery; active and passive knee flexion angles at 24 and 48 hours postoperatively; lower limb
muscle strength preoperatively and at 24h, 48h, and discharge postoperatively; rehabilitation parameters such as time
to first ambulation and length of hospital stay; levels of C-reactive protein (CRP) and interleukin-6 (IL-6) on
postoperative day 1; and Hospital for Special Surgery (HSS) knee scores at 1 month postoperatively, and recorded
adverse reactions. Results Comparison of resting VAS scores at 4, 8, 12, and 24 hours postoperatively between the
GNB group and the LIA group, analyzed by repeated-measures ANOVA, showed: (1)There was no statistically
significant difference in resting VAS scores at different time points (P > 0.05). (2)There was a statistically significant
difference in resting VAS scores between the GNB group and the LIA group (P < 0.05). (3)There was a statistically
significant difference in the trend of change in resting VAS scores between the two groups (P < 0.05). Comparison of
movement VAS scores at 4, 8, 12, and 24 hours postoperatively between the GNB group and the LIA group,
analyzed by repeated-measures ANOVA, showed: (1)There was a statistically significant difference in movement
VAS scores at different time points (P < 0.05). (2)There was a statistically significant difference in movement VAS
scores between the GNB group and the LIA group (P < 0.05), with the GNB group having lower VAS scores,
indicating a relatively better analgesic effect. (3)There was no statistically significant difference in the trend of
change in movement VAS scores between the two groups (P > 0.05). The active and passive knee flexion angles at
24 and 48 hours postoperatively in the GNB group were greater than those in the LIA group (P <0.05). The time to
earliest ambulation in the GNB group was earlier than that in the LIA group, and the postoperative hospital stay was
shorter than that in the LIA group (P < 0.05). There were no statistically significant differences in CRP and IL-6
levels on postoperative day 1 between the two groups (P > 0.05). Comparison of quadriceps, tibialis anterior, and
triceps surae muscle strength scores on preoperative day 1, and at 24 hours, 48 hours postoperatively, and before
discharge between the GNB group and the LIA group, analyzed by repeated-measures ANOVA, showed: (1)here
were statistically significant differences in quadriceps, tibialis anterior, and triceps surae muscle strength scores at
different time points (P < 0.05). (2)There were statistically significant differences in quadriceps, tibialis anterior, and
triceps surae muscle strength scores between the GNB group and the LIA group (P < 0.05). At 24 hours, 48 hours
postoperatively, and before discharge, the quadriceps, tibialis anterior, and triceps surae muscle strength scores in the
GNB group were higher. (3)There were statistically significant differences in the trends of change in quadriceps,
tibialis anterior, and triceps surae muscle strength scores between the GNB group and the LIA group (P < 0.05).
There were no statistically significant differences in HSS scores at 1 month postoperatively between the two groups
(P> 0.05). There was no statistically significant difference in the overall incidence of adverse reactions between the
two groups (P > 0.05). Conclusion GNB provides superior early postoperative analgesia compared to LIA,
promotes better recovery of joint range of motion and muscle strength, facilitates earlier ambulation, and is
beneficial for accelerating early postoperative rehabilitation. No significant differences were observed between the
two groups in terms of long-term functional recovery or safety.

Keywords: genicular nerve block; local infiltration anesthesia; knee osteoarthritis; analgesia; rehabilitation
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G PR YA 7 v ) S B [ 8, ) A s804 R I 9
PEaE B U R AT, Al ok 4 R R AR T B A A%
D BEERZ P A2 FAF (genicular nerve block,
GNB) FlJ& #2459 (local infiltration analgesia,
LIA) 2 5 Ffr 5 D, 1 Jay 308 JBR e 42 AR i ol 5 BHL T
T AT 5 B DT ok B A IR DG T X BRI R R, B AR
FFEA R BER AR, RIS T AR R B KW
A o LIA DUJSE S35 JBR 1 245 1) L 422 1 S5 380 O 1 Jl
AR U, RV R AR A L BB A% 4 A 4y
(PR s il L R AT R 7 SR R 5 ) B O G g A
ZEPH . R B WF S B IR T 2 R U 5 R
AT FAR R AR, BT Hed & B 5
LIA Xt KOA 8 & A J5 R S 52 0 L AL o8 A1 A7
PR, O TRBECRR 7 X AR S5 P s o L T TR
) BE B % D RETE 4 199 52 WIS A7 HE — 58 [ il
PR, AWE5E 5 38 5 R AT Eb 43 BT T 28 B s
5 LIA7E KOA JRIT i A FHRCR , WPAE 3 X R 5
P . TESh K KR SRR R, A I R A
PET A2 A BB A T 2

1 AR

1.1 HIRXH

PEHL 2021 4F 2 H —2024 4F 10 J 75 Bk {5 & 35
BASE JL O Y B= [ 5 M 22 97 IX #5232 TKA 1697 19 82 i)
KOA [ 55 o AW 5T AR A 5 % PR A X 8 L 3K
AXMHE: n=[(Z,,+2,)°187 (Q,'+Q, )], K& a=
0.05, NFEHEAHARIEAITIEHEN, HREERL
REVSE R T5%, JHHe1: 1404, IRAARXIHHE .
n ~74.7, % B2 10% W) Wi vk 3, e 20T R R AR
BIE A n~83, N T4, & uE BFEA RN
821, B 41 ] . T AG TR I H [A] — 41 /& 4F B
b= 0 A BA 58 B, SR F AR HE AR 19 )5 RS e R G T
A S AR A AR A B R o > BBE LB T 3R %
43 GNB ZH FI LIA 2H , 4% 41 15, GNB 20 5 LIA 41k
B IR TR R AL, & X R, 22 R Y
TGt E X (P>0.05) (WFE1), BAW M,
AHIF 5% AR BE B IS 24 48 B 2 B 4 o A I E (No:
20210107)
1.2 WNSHEBRIRAE
121 Andrk OFfFERERTRIPERT
$5 1 (2020 4E i) )7 KOA 12 Wi br o, R BT & 514

®1 WA-RAHLE (n=41)

AR Bl AR xxs)  RFEEIER/(kg/m’x+s)

GNB4l  26/15 57.49 + 6.80 2422 +2.29
LIAZL 2714 58.27 + 8.37 23.88 +2.10
X’/ tfE  0.053 0.463 0.701
P{H 0.817 0.645 0.486

KA QA ORI G 8 Z B, BAR
SEVAIT TCRL, 5 852 TKA VAT ; @ 2 B 1% W) 2
P @R B 43248 AR 5 BUR 7 IR A B .
122 Hemedroe  OAF BT JE ™ & i R4
P40 T G T PA R g B At DG B 5 @0 B
BN A QU WR T | i 7L 91 10 % s @A ™ F RS
BE A AN B A, ik BT 5 B A S F 5
2 QX IT FH 2 3 85 © 77 7 BE I 2 RE B A5 5 E
FEAE FBTBEZ Y 5 OB MO A R TR
1.3 BITA=*E

131  GNBZL fHH0.2% FURKHF 20 mL (J7 %
s W 25 A BR A, 25 H20133181, RiLAS
10 mL = 50 mg) VENBLRNVA WL, HbZEK AN BERR §4 11
SPW (B2l By AR A A, FH 2y
H32021839, A% 1 mL : 5mg) 5mg, KBTI
SR LS, ez . AsE i 2 B BT AR
M2+ <1l mm, 0.5 mL/s 2T, BERGYY HL
ZAEMEIX . AR5 24 h N SR S ShAr AL R & R
(2% ERASTE RS ), H Al — B HIBANAT o 4 3l
I 25, ¢ 2 %% 8 48 31 Pl (continuous passive
motion machine, fij K CPMAL) &0 ~45°, 1¥K/2h,
15 min/IR . FE 3G INZR, B4R (341/d, 10 % /4)
KB, 0 H PR UIZR K K 5 A 4
PF437% (visual analogue scale, VAS) 743,

132 LIA4 fHHZ59 0.2% P R H 20 mL 5k
B Hiy FEOK A Wl R B0 1 W 5 myg, F 20 ST RR T 5 U
W R G . Wi B3 AMIEN A . ¢
T P ] R A 6 A il ) X IR 2 R T g (PR <
3mL, MAM<40mL). ARJ524 h WG — 5 shbn i
fEFEE IR (5 GNBAL[F Btk ) o 9k sh i BRI 25
CPMHLZ%05 GNB A — 5. FahiGshil gk, EAR
¥ M R A A s A R 5 GNB A ] . e SE S BRI
YR I VAS 143 .
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1.4 ISR

141 VAS#%  ARJF4. 8. 120124 h 45 K
P4 e R S Sz s IR T 9 VAS 13, LA
At T e BRSSPI AR RO

142 MR FESHAL KRG 24 F148 h oyl L
F BN AR, DAVPEAR R ST OG0 B
MRS HE DL

143 AREBRIutA  FLEWWEEN T IR
I ) AR B KB, T RIE S 248 B A AR5 2
T RES A A7 3l S AT E B I AR B R ECh BB
BAEARJGRE SR el iR B K .

1.44 KB 1d#C R R & G (C—reactive protein,
CRP) #= & 21 e /> % —6 (Interleukin—6, IL—6) 7K F
AJE T d R K A 92 % B 3K 56 20 ) Sz I CRP A
IL-6 7KF-, RLPPAR B0 6 97 2 75 0 AR R 5 A i
PR

1.4.5 KR LK F 3 L A ] 9K % (manual muscle
testing, MMT) 5 B & & w9 Sk L 2 aT L s i = 3k AL
AT A P -AE A VA 1 ) — 2 20 Ll
R SIR T I SE G, LABA DR AT AN — Btk A Ak
BHEITHEARR 1 d, RJ524h, RJ548 h, e
B4 Z U3 PP AL o e Dd Sk L. R 3 A0 b s A 7
PEAT G MR B AR, XEHCPTAk 25 5 I 8 BT RE 7
JEFTAL: G A s RS, HEATBROCT i S 1E
ANBE =R L (L FEHER LS e B A L) B 3 57
SRR, SEATBROCY B S0 AE . MMT LT3 43 A
#E (0~5743): 043 Ry TCARAT AT WLEEA] fik K (4 LA
Wedi (TEWLAT) s 193 S ml Db sl m ik A 9 LA WA 4
BRAIZ S ORI 5 2 53 0 RE5E o8 5 11
e, HABEEZBREDNFMET (EIHR
A1) s 353 M REHRHTE ) 5¢ e B Eh R, (HANRESR
PUAANL S (BLEII07) 5 453 S BEHRPT R 73 Fh
BHJ7, shfEmsszigm (hAEpt )5 50 Mg
Pide KB Ty, aifEse B IR, MovIEH LN
CIEH) o YA S 78 B B M . a4 1
REFRE T AT BIEEERZ 2K, Iissm—
WHIILITPEY

1.4.6 REI/NA WML ik (hospital for special
surgery, HSS ) #F 4" ARE 14 A, et HSS B4 3k
it B I IEOCTT I RE . 1% SR ) MR R
147 RREREEA WP RE RGBT
PR R A UL AN RO, Jfid st R A %

1.5 SFitEHE

B 23 A1 R 1 SPSS 26.0 0 F o 05 R LAY
B ECR (%) R, R RS THEBOR LYY
o bRiEZE (xx ) Fom, LR 40 56 50 3 &2 I i
W7 22081, P<0.05 W ERA G4 E X,

2 HFR

21 WAAFREFERET VASTTES LR

GNBA S5 LIA4I ARG 4. 8. 12, 24 h#HERE
TR VAS PEAR o8, R N A0 & 15 09 O 22 43
Br, 58 OA R B SEECARAE T 1Y VAS 743
e, ZRILGi#E L (F=1435, P=0.239);
QGNB 41 5 LIA 4 # JURAS T B VAS P43 L8, 22
SH G E L (F=82299, P=0.000), GNB4]
VAS PPA- A%, AHGT BRI RO B by s WA B0k
S TNHVASTE e b, 2R A0it¥E
X (F=3.443, P=0.021), W32,

F2 WAREREFEERET VASIESLLE
(n=41,%y, X+s)

25 4h 8h 12h 24h
GNB4l  2.17+045 205+042 2.10x041 2.32+0.44
LIAZ 249£052 271+061 276064 2.68+0.52

2.2 FWHAAFRRMEEFRET VASTES LI
GNBA S5 LIAZIARJG 4. 8. 12, 24 hizdRA
TR VASIE4r b8, R B &R 10 7 2245
Br, @58 OAFBE LGS SARE T 1Y VAS 753
b, ZRA%IT#E L (F=358, P=0.014);
QGNB 415 LIA 4132 3R A T 19 VAS P43 L, 22
SA YR X (F=75.243, P=0.000), GNBZ
VAS 8K, AHXTEURRUR B LF; @Mdliz gtk
BB VASTE B fefa i b, 25 EqitsE
X (F=0.091, P=0.965). W#3,
2.3 WHARF24.48 hEFBRELLR
GNB#H 5 LIA 4 R J5 24 M1 48 h i & . #ishJE

%3 MWAREEEZEIIRET VASIES bR
(n=41, 4%, x+s)

251 4h 8h 12h 24 h
GNBZH  329+074 337+0.77 3.61+080 3.59+0.76
LIA4 405+0.88 424+092 441+086 4.46+0.88
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A L, Zkele, ZRWASITFENL (P<
0.05); GNBZHHBHEARJG 24 F148 h it I . e 5h i g
AIERTLIAH (P<0.05), W4,

®4 WARF2448 hNEBRAEILE [n=41, (), xx4

- EBf i AL Bzl e F

24h 48h 24h 48h
GNBZl 6124728 80.65+622 77.08=6.98 91.26+6.84
LIAZ]l  5438+8.60 76.32+690 68.52+7.19 86.95+7.04

{8 3.898
PAE 0.000

2.985 5.470 2.812

0.004 0.000 0.006

2.4 WAHARRETKIENNE REEHRRELE

GNB 21 5 LIA 21 55 5 F PRI g B [ FIR J5 28
Beital i, 2ok s, ZRWAFIER L (P<
0.05); GNB AL e 7N IRIG s i () 5.7 LIA 41,
ARG ZE BN AT LIAH . kS,

W, 22 7 B30 ge it % 5 L (F =181.127, 138.042 ,
266.314, ¥ P =0.000) ; @GNB 2H 5 LIA £H B U sk L
R mT L L /NBE = Sk UL 7 4 b, 22 7 3494 42t
7 X (F =47.942 . 40.283 . 38.473, 4 P =0.000) , &
J& 24 h AR J5 48 h i BETT , GNB 4 % U Sk L % i
WL /NBR =3k UL 343 3¢ i s BGNB 415 LIA 41 ik
u Sk LR BT /SR = Sk UL 3 4372 ko #a #5 Lt
B, 22 R Gt X (F=4.376,8.378 ,5.908 , P =
0.005.0.000.0.001) ., WFE7~9,

®7 WARDKIMAMATESER (n=41, 57, x£5)

25 AAT1d ARJ5F 24 h ARJ548 h HBERT
GNB4 3.83 +0.59 2.54 +0.64 3.56 +0.63 4.39 +0.49
LIAZH 3.76 +0.54 2.12+0.46 2.95+0.38 3.83+0.44

*8 WARMAMAESILE (n=41, 5, x+5)

205 ARHG1d AJF24h  ARJF48h R BERT
x5 MWMARRETRFINEFARRGZE LB EEE GNB4l  4.63+049 354064 422:057 485+0.36
(n=41, xxs) LIAZH 471+046 3.15£036 380040 4224042
4151 IR IR S /b ARG 2 Bl /d -
CNB4L 23802206 285 2 046 F®9 WHNRB=SLAALAIESEE  (n=41, 43, x£5s)
LIAZH 27.78 + 4.28 422 +0.54 205 ARHiG1d ARJF24h  ARJF48h HHBERT
1l 4.897 3.340 GNBZL  488+033 3.17x0.54 437+049 495022
Pia 0.000 0.001 LIAZ 473045 3.17+038 398+0.16 4.46+05

25 MWAARE1 dHCRP.IL-6 KT ELE

GNB 4 5 LIA 4 R J5 1 d iy CRP ., 1L-6 /K - Hb
B,& R, 25T #FE X (P>0.05).
W6,

®6 WARE1JAICRP.L-67KFLLE (n=41, xxs)
2415 CRP/(mg/L) IL-6/(pg/mL)
GNB#H 14.80 +5.96 43.66 + 8.26

LIA 4 15.38 £6.28 4522 + 8.64

t1H 0.429 0.836

P1H 0.669 0.406

2.6 ARILALAZRTAL /MR =SLANAN AT b3
GNBZH 5 LIAZH ARG 1 d . ARJ524 h RJ548 h,
LB B BT A B 0 Sk L IR R /N BR =Sk UL B 43
Fodg, RAHEZ N & & 2200 458 OA
(] Fsf R 8 P <k WL i UL /N B =3k ILATL 3 %3

2.7 WHAREF1NAHSSESLEE

GNB 415 LIA A AR5 14~ H 19 HSS #4343 51 o~
(74.76 +8.60) 43 . (75.49 £ 7.16) 43, I £H L #¢ , 45 1
¥, 2R TGTE R L (1=0.418, P=0.677) .
2.8 WHARKRMEZERLE

GNB 415 LIA 1R KB R R s kAR R, 4%
kg, ZRILHiITFEX (x7=0.125, P=0.724),
L# 10,

K10 MAAFRKRMEXERILE [n=41, H1(%)]

215 S Rt R Bt
GNB#H 1(2.44) 3(7.32) 1(2.44) 5(12.20)
LIAZH 2(4.88) 2(4.88) 0(0.00) 4(9.76)
3 itig

KOA 2 iz # WL IR AT PR SC W B 2 — , JUHAE
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LA N R R Bl A BRI T AR
AR, KOA € B 5 508 5 D) 8 e 15 R A= 136 JoT 45
TR R Z M RO M RFSE A ARl
B ) 5% BRAT AR B AR 2 sz KR v, ™ B
M 7 H AT X R KOA B, PRSFIA
IP ORI A IR, U 25 W87 Al RERRIE SR 2 1
RIERN B, T ARG BN 28 fif i RE IR L
BRI IR A TF B . TKA & HETRJT KOA
(1 W F AR R0, AR T R R B R K
FPK T DI RE (AR S 1708 45 B AR = — 4>
MEL, AR5 PR AGE B K, 8T BE 53K
T I R, WP PR R AT RE B AT PRI,
U Ae] A7 3504 I R S5 P L B R, O R
RAEBHAEITF P — A EERE, B, BT ARG
4 BRI 7 1% 32 B A 24 W SRR R A 8 LY 7 e
o 2GR R AR S ARPTR 2 (B 2 259 K
Jr FB BRI 247407, (FL 3 26 25 W 1 A0 A4 B AN [ B2 BE 1Y)
ARSI =7 (= I VAN & (1 N 7/ R
SRS SRy b, 22 B RN LIA S H AR B e 5] A
I AR, A5 A AR T 95 0 4 i 1 2 AR s b 3 T k0
GNB F1 LIA J2 [ 55 TR v 32 07 FH 1 P A7 280
oA HE R o T el s L VA JRR P O Y R LA 2
P, B 3 Jmy R 1 L R LIA DU 75 J9E 515 A
FEI R S R B 2590 , DA A T AR5 0 o A X M
AR B EL A R4 09 220 R (A H R =
B LB ST, 0 1k I IR o 7 8 A6 R e R
il FI e E R o B B, AR SE B T AR
& #il 22 BHL 5 LIA 76 KOA TR 36 97 v % 2 9 250 SR
T HLXE BB 38 AR B (R 5 ), AU A I AR 2 43 5
Bl AR BT & .

ARG R BN, ARG 4.8.12.24 h (i #8 K
B EIRE R L GNB A 1) VAS PEF MR T LIA 4 . X
— 25 JL R, T 4 BEL RE 08 FE AR S5 AS [R] e [E] S A
U R PR, LR AR S R R 4 - B
B RS B R T PR A B R R
B RN R EEE R RNy
B TR, BOARTR SR T — o B B Y L (H
PEREA A RN, HAEAR G 510 0 2w 5 ) A
—E R E. MR, GNB i 5 BH Ui 5635 /Y
B A AE S e g AL T O RE A H B 2 Y BT AL
S DT Ul 5 R R AR B, G LR AE R S W

(R 50 e DEE DTS X —Z5 R 5 Z AT R R SR 45 R —
B, VR 22 SOk Y 2 I A 2 L A R S U 2
B R RCRP M, GNB 4L 7E AR G 24 h 89 £ # 8h E
MR T LIAA . R IE M IRE ARG
B ) R R AR 2 — , KW I B 32 IRAE AT 2 R BUIL
PRI ZE 45 G T9 R A 45 O i, DA TG 52 il S8 35 1% T i
PRIZ . GNB I A7 R i AR S5 PR , A5 8 38 B g
TR RRURNG b AT R SR BB L DA T o R OG5 Y
DIREMR A o i LIA B8R 0 A8 28 it — 2 A5 L (HL
F RS [ B, B RS IS s al g = AR
5, DT AE 2% Bl A ERE . SR & B, GNB 4 i
TR TE 2 4 1] R LIA 41 ELAR S5 58 M 5 04 B[] 34
T LIAZ ., BT RS ARG R dh iy & 235
5, B8 AR T I VO P L el 2D R R I A TR B A R
W, JFA B T R A G I B B . GNB 4L
R BT R RIS B0, I AE B ) P e 1
HAE B B BAR R 5 e & 880 Oy T B A W AE
P

CRP F1 IL-6 15 R J5 28 0E S L 1 ULAG A , i
BTG ARG 0 4 B R R ™ (E 15 E
B, A GNB ZH 7E 05 5 i AN R & 2E AR O T A
T LIAZ, HMWAH B ARG 1 dAY CRP FIIL-6 7K
FRBEER ., XERE, BB LA R4
BN ff PR R 1 A2 (L X6 4 B SR0E SR I 11 5%
Wi 2 R A R, AR RAE RN R E T BB 2 5 F R
A B () B 45 R B R LAt A 245 4 R 25 40 G, T 3 BRI
TEWMES . WA, AR RER, RE14H
() HSS W43 oK UL I 2 22 7, X S5 5EnTphoe 45 L —
e gk AR RAY GNB 4 16 01 B o
FEIN T O 2 L B R BRI T B R K
WD e A 5 AR BN . B PR RN R
N RAFTC 2. X — 25 A ULHH A 45 BH i A
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