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[WE] BRI AR L L% (anterior cruciate ligament, ACL) % 3 K & A $k W & F B i (subarachnoid block,
SA) VKWL AF 22 fL# (adductor canal block ,ACB) 5 & 4% 22 [ # (femoral nerve block ,FNB) - 2 44 9 69 A 2 M 5 % 4
M, AiE:B 2022459 A £ 2023 4 10 AR MM A 4L T ACL &2 K57 69 90 4 ACL i 2L % % 15 ik
B X R F o %4 ACB 41 FNB 404= SA 41,440 30 #1, ACB 20 % 12 %], % 18 4 ; 4 18~60(33.3x13.8) ¥ ; £ B i
& )7 ¥ 2 (American Society of Aneshesiologists, ASA) %52 1 2 14 4, [ 4 16 4] ; £ 13 4], &M 17 1, FNB 44 B
15 4], 4 15 4 ; F# 18~60(33.5+12.9) % ;ASA 48 1 w154, 1 48 15 40 ; £ 16 4] , &) 14 45, SA 08 16 4, %
14 4] ; 585 18~60(31.0£12.6) % ;ASA 5 | 4 18 4, 1 48 12 4] ; A 17 ), &M 13 4] . ACB.FNB 28 /£ SA sk B &7
TR FEF ST/ ACB A FNBAY 2, 254 03% Y% F R 15ml, 452k FriaRiE 4.8.12.16.24 48 h w3 41
# 8K & e Ak 3 15 B BF IR AL SC BE B3 4 (visual analogue scale , VAS) Z X va Sk ILAL A H 0L, RJg 48 h W & % A & |
TSR ek B A R AP B R A AT K R R TR & H R, ) 11~20 (15.8£2.4) M A . SA ARG 4.8,
12,16 .24 % 48 h # & A4k #)i5 3 VAS ¥l 2 & T ACB 44 FNB 41, £ F A 4kt 5 &L (P<0.05);ACB 2K )5 4.8,
12.16.24 % 48 h # & A4k shiz zh) VAS 5 FNB 414z, éﬁi%ﬁ' Z L (P>0.05), K5 4.8.12.16h,SA 44= ACB
AL w Sk UL A & T FNB 48, £ 53 A 46t 5 & L (P<0.05) ;42 K g 24 48 h,3 L8 Mk vwa sk ILAL p #5 A9 Yo 4%, £ 3¢ &L 46 3t
FEL(P>0.05), ACBLRS 1 4 & A E.svRek FNB 20 2 4] ,SA 41 5 4] ;3 4L & £ Ff & 43t 5 & L (¥*=0.352,P=
0.171), SA AR5 ¥ & % A & % (300.00£136.50) mg, & T FNB 22 (168.33+£73.70) mg #= ACB(163.33+£70.70) mg, £ JF
A it 5 & L (P<0.05), ACB Z84= FNB 2849 2 [ i 10 YL 22 2 ¢ L 4e 3t 5 & L (P>0.05) , 3 4835 &b 3L F Rl 3R 4% 3k
ﬁl\}%[ﬁ;%#ﬁ] P E PR B FNB 4= ACB 39 T34 R 34549 ACL T K G T 4487 12 ACB 40 3% ik va sk UL A
H N BERELR TATRATREDRING, EAA THAY DRGWE, TRARIARLUWOEN, L= EHFL
EEAE,EETE,
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Clinical application of nerve block in early analgesia after anterior cruciate ligament reconstruction

LIU Bing-gen' ,CHEN Si-feng' ,ZHANG Cui' ,LEI Ming' ,ZHANG Guan? (1. Department of Orthopaedics ,Yichun People’s Hos-
pital ,Yichun 336000, Jiangxi, China;2. Department of Anesthesiology,Yichun People’s Hospital,Yichun 336000, Jiangxi,
China)

ABSTRACT Objective To explore clinical effective and safety of subarachnoid block (SA),adductor canal block (ACB),
and femoral nerve block (FNB) for early analgesia in anterior cruciate ligament (ACL) reconstruction. Methods From
September 2022 to October 2023 ,90 patients with ACL rupture who received unilateral knee arthroscopic ACL reconstruction
were selected and divided into ACB group , FNB group and SA group according to different anesthesia methods , with 30 patients
in each group. There were 12 males and 18 females in ACB group,aged from 18 to 60 years old with an average of (33.3£13.8)
years old ; 14 patients with grade I and 16 patients with grade Il according to American Society of Aneshesiologists (ASA);13
patients on the left side and 17 patients on the right side. There were 15 males and 15 females in FNB group,aged from 18 to
60 years old with an average of (33.5£12.9) years old; 15 patients with grade | and 15 patients with grade Il ;16 patients on
the left side and 14 patients on the right side. There were 16 males and 14 females in SA group,aged from 18 to 60 years old
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with an average of (31.0£12.6) years old; 18 patients with grade I and 12 patients with grade Il ;17 patients on the left side and
13 patients on the right side. In ACB and FNB groups, the nerve block of ACB and FNB were performed under ultrasound guid-
ance before SA anesthesia with 15 ml of 0.3% ropivacaine. Visual analogue scale (VAS) and quadriceps muscle strength at
rest and passive movement were recorded and compared among 3 groups at 4,8,12,16,24 and 48 h after operation, as well as
the dosage of tramadol injection analgesics, incidence of nausea and vomiting, nerve block time and other complications within
(15.8 £2.4) months. VAS at
4,8,12,16,24 and 48 h after operation of SA group was significantly higher than that of ACB and FNB groups, with statistical

48 h after operation were compared. Results All patients were followed up for 11 to 20

significance (P<0.05). There were no significant difference in VAS of rest and passive movement at4,8,12,16,24 and 48 h after
operation between ACB group and FNB group (P>0.05). At4,8,12 and 16 h after operation , the quadriceps muscle strength in
SA and ACB groups was higher than that in FNB group , with statistical significance (P<0.05) ;but there was no statistical signifi-
cance in quadriceps muscle strength among three groups at 24 and 48 h after operation (P>0.05). One patient occurred nausea
and vomiting in ACB group, 2 patients in FNB group and 5 patients in SA group, and no significant difference among three groups
(¥*=0.352,P=0.171). The dosage of tramadol in SA group was (300.00+136.50) mg,which was higher than that in FNB group
(168.33+£73.70) mg and ACB(163.33+£70.70) mg, and the difference was statistically significant (P<0.05). There was no signif-
icant difference in nerve block time between ACB group and FNB group (1=1.964,P=0.054). There was no puncture site bleed-
ing, local anesthesia drug poisoning and hematoma formation among three groups. Conclusion Both FNB and ACB could pro-
vide good early analgesia after ACL reconstruction,but ACB group has little effect on quadriceps muscle strength. Patients

could have early postoperative functional training without pain, which is more beneficial to the recovery of knee joint function,

and could reduce the use of analgesic drugs, without serious complications , which is safe and reliable method.
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(subarachnoid block ,SA ), A )5 & {8 F A &t B # Jik 4
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AWFRNAERE I FZIERE . (5) BB
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[ 2022 4 9 A % 2023 4E 10 A v #3%Z Wk
BT BE N ACL S AIRYT I 90 i) ACL W% i
B BRI TR 40 ACB 4 FNB 41 i1 SA 41,
R4 30 i), ACB 4155 12 i, 2 18 il 5 4F #% 18~60
(33.3+13.8) % ; ASA 432 1 2% 14 5], 11 4% 16 1] ; /2
13 4, A5 ) 17 451 5 B 44 i £ 45 %X (body mass in-
dex,BMI)}y 19.7~26.7( 22.4+2.0) kg-m™>, FNB 41 5
15 i, 4z 15 5] ; 4F % 18~60(33.5£12.9) % ;ASA 4%
e 1 g 15 ), I 9% 15 515 22 16 4], 45 ) 14 451 5
BMI 3 19.4~29.5( 22.4+2.2) kg-m™, SA Z41 5 16 fi,
4 14 5] 4E I 18~60(31.0+12.6) % ;ASA 44 1 4%
18 i, 10 9% 12 5] 5 220 17 51, A5 ) 13 43 s BMI 2y
19.4~26.7(23.1+1.8) kg-m™, 241 VL 5] A )
S BMIASA 4y K Lb#5, 2SI ¥ B X (P>
0.05), LA Lk, Wk 1, A5 C R
Z RS ER S RS [2022 ] =42 (156) 5 .
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Tab.1 Comparison of preoperative clinical data in patients with ACL rupture among each groups

y P51/ 51 531 /451 ASA 535/

41531 111 % AR (xxs )/ % BMI(x+s)/ (kg-m™)
P % L] i 1 1 %

ACB 4 30 12 18 33.3x£13.8 13 17 22.4+2.0 14 16
FNB 41 30 15 15 33.5£12.9 16 14 22.4+2.2 15 15
SA 2 30 16 14 31.0+12.6 17 13 23.1+1.8 18 12
5 x’=1.158 F=0.312 x’=1.156 F=0.401 x’=1.158
Py 0.561 0.995 0.561 0.992 0.561

T ACB 41, W WU i 22 BELA 201 s ENB 21, JBERi 22 BHLAE AL s SA 41, 3k 5T I BELA 410 T I .

L3 Ryr ik

FT A B TR 2 ST i R A CEL
FRARAS AN, B0 3 B 1 A AR AIE , ACB 41 |
FNB 41 76 b i i #E 75 51 5~ 2047 ACB FNB, 3 4]
BIEAT SA AR hORR g, B RN Ls 4[] B 27
il R 254 0.3% % R+ [H 1 Fb 5175 7 (0.9%
A8 T S R R ) 1S ml, 458 il JBR B 1T 7E Tho 7K F-
3 2R E [R)— JRR U 5 1 o
1.3.1 SAZ  Bazfify SA, KRATHE A £ B .
1.3.2 ACB#H  BREFHT TADEMY KBRS i S i
T KRR PN, R K3 B L R R R Sk T AR R R
B P00 B B S8 s 5 R ST B SRR Bl bk, v M % i
IV FHR (6 2235 38 75 1) 2 o W s ko 17, — B
BN Sh Ik, BT 26PN, H A0 1 o9 s ) B sl bk 9 1)
PEEF . MEFAR R TE S K A M B0 TG LS JeTE
S 1~2 ml (4 Az B ER 7K DUAR DA T S 10 47 B 5 1 o
L E IR, TEA 0.3%F RK K 15 ml, % F ACB,
ANEFHRRAN G, O B 45 5 A RRAR i b B
U TE 3 ik 55 7 553 Jmy R 25 R mT 167
1.3.3 FNB A 83 UM EM B8 I V8 2 T8 K K31
B, BRI Sk CE FE 0T DL R B sl bk s b 48 1Y
L E o U Bl ik A AN S5 7S AS 35 A | 1 S0 S B A7 i 5
RHE L, B RIS R IR T 4 5
ok G B RS SR s . —HIRBI B, 1
KBEAMI R 3K G AMU 1 em 34T 2 BRI . i
AT PN 5 R 28 L ST T S AR EEE, — B
RN RGP, Bl TC I fS , T 1~2 ml ZE B4R
KB NE 7 B R Al . A B IR, EA 0.3%
BRI 15 ml'e,

3 AR SE UG, H TR — 44 B2 U 58 B OG5 8%
™ ACL HE#TFARAYT AR PR Fp B 408 28 LI &
a ACL(AnA %2 B AR JIE 2 JUL AR P48 D /) , 73 B
BRI
1.3.4 R4 ARJgBEIZIVKST, I Pk 040
B PR SR A P, RS 48 h ISR AR & RS B

DI, T i ke A S0 mg i B 2 s R 55 2 K
T2 AL B R G 12~14 d PRBRAY HT4E 4L .
1.4 SWETH 5k
L4.1 R srs 20l TARE 4.8.12,
16 .24 48 h K FE R W 5 A4 (visual analogue
scale, VAS)'" DAk S8 g 5GBS R0 3l e i
60°H TR FEE . 24 VAS=4 437 3 A R P&Im
A, WS B 50 mg il B 22 SR AT BRI AP B A
VAS {15=3 43 I #k 45 7 it 5 £ 50 mg, H % VAS
<3 g A M 22 25 25 W TA) i 0% O IRt 25 T
A e 10 mg # K S 5 o BT IR 55 L T 4N
Fi 0.2 mg # Ik 75
1.4.2 JRPWSKWLT 23l FARE 4.8.12.16.24
A8 b B DU Sk UL o B g AL A, e 5 e TR
90° , i 63 T IR UY , AU B A, [ iy [ e 4K ok
JBRARLFS | XL T U IR 7 o B il F) T R 4
Je& AME SR [ 2 T4 LAY (3 [E Lafayette 23
A E T HNIMNEEL L 2 em 4b, BETE S5 s WitktT
JBvu Sk WLAF A e (A i) LA g vt iy B
1, R HON A5 R . D 3 0k, )k 30 s, B
KIE-
1.4.3 JF&GE ] 3 AUBRF R TR ML h
BE L SE AR S L | 0 B AR s L PR ek e i SE
IREETF e K HEAE L
L5 ZiteEhbm

K H SPSS 19.0 B A7 e it 27 o0 o 4RI .
BMI VAS LIy i {8 th 5 22 A1 6 | pl 28 BH Hir B ]
SERF A RS20 1Y E B R A Y B R v 25 (s ) 46
N, AEE BMI SR B R R 5 s A [m] B ]
VAS Ly I 2 {56 SR FH 2 52 D0 s 7 22 43 A 5 P 40 1)
ANTRLAR SR [A] A VAS UL D {8 b A, >R T 57
FEA 1 K555 o EVEVER LSRR I X K. A P<0.05
RERAGEEE L
2 #R

JT A A AR RED B TA] 11~20(15.8+2.4) 4 ¢



-290 -

R 2025 43 H AR 38 B

381 China J Orthop Traumatol ,Mar.2025, Vol.38,No.3

2.1 HUUARFEEE S VAS Heds

ARJ5 4.8.12.16.24 48 h,ACB 41 FNB 4 # &
REMY iz VASILTF SA 4], ZRAGRIT¥E
X (P<0.05), 1 ACB 41 .FNB 41 A [&] i ] 5 5 54k
SHYshiz g VAS l#g, 2R TG iF¥E L (P>
0.05) , W32,
2.2 FYIAIRIEE A B Y Sk ILL T H 8K

ARJG 4.8.12, 16 h,SA 20 ACB 2H /& Y 3k L L
Jit T FNB 4, 2 5 A gt it % 3 L (P<0.05); R )5
24 48 h,ACB 4 .FNB 2 iz /U Sk JLAL s Lo, 22 5% 6
Giit2Em X (P>0.05); ARJ5 24 .48 h,ACB 411 SA
41 FNB 211 SA 41 B Uk ULy b5, 25 e 4 it
X (P>0.05), W& 3,
2.3 2 R O RAE

ALY JE 2 A I L SRR 2 9 P R Bt
K. RJG 48 h N, ACB 41 1 4] H B LR i FNB
H 2 B),SA 45 ;3 AL IR R BG4 X (=

*x2

0.352,P=0.171), RJ5 48 h {fj & £ J{ & 7 i , FNB 41
M ACB 41 b4, ZR LG L (1=-0.268,P=
0.789);SA 41 5 FNB 4l b5, ZRAHIF¥E X
(1=-4.650,P=0.000) ;SA 415 ACB 4l It4:, #R%A
il 2k s X (1=—4.872,P=0.000), ACB 41#i FNB eﬁ
Pt 22 BEL Y IR 0] B 35 25 53 T Ge T2 38 L (P>0.05) .
4,
3 it
3.1 ACB.FNB 78 ACL @A J5 B 167 Pk

I O e N AR ol P e A ¢ | R B R O
o H R A 0 B 5 2 5 T, i ACL IR 24 2
IoH DL 15 o IR ACL 2 55 )5 = B2 REBUK
XM T ARIEYY H ACL H AT 1Y 5 T 5
AMELHA R T, 1 HAELE T B T IR shit
() R A2 N 2, 52 i A I i AR TG e, Rk, ACL
A G MR AR R A, BRI E ARG
PR R AEAR G R AT IR E N2, Bl X

BHACL IR EBZERGAE R E S5 SREMEEIEE VAS L&

Tab.2 Comparison of resting status and passive movement VAS at different time points in patients with ACL rupture among

each groups

N B R (xss)/ 50 Weshia ) (x5 )/ 5

415 s
4h 8h 12h 16 h 24 h 48 h 4h 8h 12h 16 h 24 h 48 h
ACB4 30 1.63+ 2.10+ 2.03+ 247+ 4.35+ 477+ 1.63+ 2.10x 2.03+ 2.53+ 4.50+ 4.90+
- 0.70 0.50 0.60 0.70 0.67 0.57 0.60 0.50 0.70 0.70 0.77 0.77
FNB4 30 1.57+ 217+ 2.13+ 2.40+ 427+ 4.70+ 1.60+ 2.20+ 2.17+ 247+ 4.40+ 4.80+
- 0.60 0.70 0.50 0.60 0.67 0.57 0.60 0.80 0.60 0.70 0.77 0.57
SA 4] 20 3.17+ 4.30+ 4.83+ 5.17+ 5.17+ 527+ 3.23+ 431+ 477+ 527+ 5.33+ 5.53+
- 0.90 0.90 0.90 1.10 1.30 1.10 0.90 0.90 0.70 1.00 1.20 1.10

RS L F 1y=40.497 , P=0.000; F 4;,=221.208 , P=0.000; F . ,=185.279,P=0.000, ¥ #i& 31 ,F 1yy=18.751,P=0.000; F 4,=209.766 , P=0.000; F . ,=207.627 ,
P=0.000, ACB #4115 SA #H# FUR A VAS F 42 ,4"=-7.230,P=0.000;%"t=-1.655,P=0.000; *"t=-17.555 , P=0.000; " =-17.789 , P=0.000; * "t=-3.170, P=0.002; 't =
~2.243,P=0.029, ACB 415 SA 414 E1E 8 VAS H4L,*1=—7.829, P=0.000;*"1=—11.655 , P=0.000; *"t=—15.855 , P=0.000; "= —11.718 , P=0.000; *"1=-3.340,, P=0.001 ;
SA ZHE8 RS VAS H,*=—-7.917,P=0.000;*"t=—10.146, P=0.000; *"=—17.532,, P=0.000; *}t=-12.116 , P=0.000;>* 't=-3.485 , P=
0.001;%"%=-2.574,P=0.013, FNB 415 SA 4#1iE5) VAS H. , '=-8.194, P=0.000;*%=-9.223 , P=0.000; > "t=—15.945 , P=0.000; "=—12.266 , P=0.000;>*"t=—3.683 ,
P=0.001;%"%=-3.251,P=0.002. ACB %15 FNB 218 B2 VAS HEz,"1=0.416,P=0.328,=-0.430 , P =0.058 , *'=-0.728 , P=0.818 , ®"4=0.381 , P=0.793 ,*"=0.508 , P=
0.847,%%=0.532,P=0.859, ACB %15 SA 493323 VAS [L#E,*4=0.219, P=0.626 ;*"1=0.562, P=0.576 ; *'t=-0.818 , P=0.953 ; *"=0.366 , P=0.637;*"=0.593 , P=0.787;

®hy =-2.637,P=0.011, FNB 415

“14=0.668 , P=0.665

®3 BEACLERZBERFARERBESNAEE

Tab.3 Comparison of postoperative muscle strength of patients with ACL rupture among each group at different time points

; DO Sk UL S (s ) /kef
gLl 1%t
4h 8h 12h 16 h 24 h 48 h
ACB 4 30 4.39+0.40 8.11+£0.40 8.60+0.70 8.76+0.30 9.50+0.60 10.80+0.40
FNB 2 30 1.91+£0.30 2.82+0.40 6.23+1.00 8.05+0.60 9.50+0.60 10.74+0.40
SA 24 30 4.36+0.40 8.12+0.30 8.37+0.30 8.73+0.30 9.52+0.50 10.78+0.40

12 F 39=59.615,P=0.000; F 4

=192.937,P=0.000; F ;=3 578.607,P=0.000. ACB 4145 SA 4% ,*"=0.297, P= 0.810,%1=-0.204,P=0.211, " "t=1.595, P=0.116,

101=0.405,P=0.916,* "t=-0.518,P=0.579,%" 1= 0.190,P=0.856, FNB 4155 SA 41 4z ,*"1=-24.701,P= 0.000,*"t=-65.322, P=0.000, * "t=—11.535 , P=0.000, ' "t=-6.027 ,
P=0.000,*"=-0.183,P=0.855,%"1=-0.387,P=0.700, ACB 415 FNB 41 [t ,*"1=-24.142,P=0.000,*"1=-57.550, P=0.000, *"t=—10.585 , P=0.000, '*"t=—6.215 , P=0.000,

#4=-0.022,P=0.983,* 4= -0.571,P=0.570,
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Tab.4 Comparison of perioperative period indexes in
patients with ACL rupture among each groups

K 1 4 foft £ BEL i [ 4
ACB 4l 30 1 9.30+2.1 163.33+70.70*
FNB 2 30 2 8.33x1.7 168.33+73.70*
SA 4 30 5 0 300.00+136.50
16z 55 (1 x’=0.352 1=1.963 F=0.268
P1a 0.171 0.054 0.788

5 SA Al H L, *1=-4.872,P<0.05; " “1=-4.650, P<0.05 .

T ACL 5 # R J5 88 B i 0 B0 J7 28 A i Ik B
Ji D A 2 BELU R S R A R VY O T v
B A, I RN S5 ok Tz 1w KRR DA B B 25 2h
YIRS KR R 1T, B2 R E
%o A, FRBKAEEIR IO AR 5 A0SR 2 ) AR , £ K
W IKEIR 2T S B S RN R R Y R A, TN
TR B E R TR, BUR G A
TR X FIE N T A BN RN I & AR R DT A AT
KT X EEAR G EE MW EE ., ACL H#
A Je o O B AR, T AR R TS AR R 2
A BEC AN P, DA S 380 R 205 SR i vk A
Jr 8, BN 2 T R R o XSGR G
i S B A T S8 B AR D, &
BURFERET B T AR P LR 2 . HNE B
ZERHME R B N ACL H# AR 5 % R T B
S JE P 25 BEL I A A8 USCJULAET BELIY P FL P 22 BHL i 0
ol BEL 25, HG o SO RTLAE E T AR e o 2 L i B 4
WA ZHE, UUfE ACL EH#FARBREEZ SA, B L
HEE AR X AT L A — s R, {5
JRR B 2 ) Ak 4 ) B A 0, R i B AR R A o AR5
2L B AR E ACB & FNB # £2 B % ACL & A
J& A P R AR
3.2 [EIBEEE 7 2% ACT TR JE B Sk WLAL A
1) 5% i

AW B R PR G SA 4 F1 ACB 4% R J5
4.8.12. 16 h B e 4 sk ILAL g A8 Ak s ma 58 /08 , Al %
FNB 21 % U sk UL 7 28 fk 5% i 45 K, 78 SA 44
ACB 411 B F Refe WA UEA T D BB B &2 S b, RB I
T T AR TR L LR 2R A R O R AR R &
JEM KA ACB 41Xt AR5 4.8.12.16 h B B /9 3k L
L3 75 A 52 i 11 52 DR T 6 5 SO LA P i 48 M 0 A o6
2, WWUVE N EAT & B 2 A L S, Bl 48 2
Gl P 28 0 B DY Sk LI 7 S BE i) A8 AR A FHER /N .
M7EHE 5] 5 T ACB GBS RS MK J5 b 25 49 1 3 7

Pl JE L i 3R B A B 2. [, ACB 41
XY Sk LU AR fk 2 midse /NS, SA 2K IR 245 )
TS AE P ] B BEL I A 2 AR, XS T AL
T —ER R, {H SA ZH R 24 9 43 2 3
A A, RPARJE 4.8.12.16 h if 5%y sk LI 7 2%
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