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Median effective concentration of ropivacaine for sciatic nerve
block during arthroscopic anterior cruciate ligament
reconstruction®
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Abstract: Objective To explore the median effective concentration (EC50) of ropivacaine for motor and

sensory separation in sciatic nerve block during arthroscopic anterior cruciate ligament reconstruction (ACLR).
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Methods 33 patients who underwent unilateral arthroscopic ACLR treatment from May 2023 to November 2024
were selected. On the day of the operation, after entering the operating room, adductor canal nerve block (15 mL
ropivacaine) and lateral thigh approach sciatic nerve block (20 mL ropivacaine) were performed. The initial
concentration was 0.20%, and the adjacent concentration gradient was 0.01%. Those with sensory block but no
motor block were included in the successful block group (16 cases), and those with both sensory and motor block
were included in the failed block group (17 cases). In the successful block group, the concentration was reduced by
grade 1 in the next case, while in the failed block group, it was increased by grade 1. The EC50 of motor-sensory
separation in sciatic nerve block under arthroscopic ACLR was calculated by the Probit model using ropivacaine.
The time of the first remedial analgesia treatment, operation time, anesthesia time, dosage of remifentanil, the length
of hospital stay, the peak torque of isokinetic strength test 30 minutes after nerve block, the visual analogue scale
(VAS) scores and Lovett muscle strength at 6, 12 and 24 hours after surgery, as well as the occurrence of
complications were compared between the two groups. Results The EC50 of ropivacaine for sciatic nerve block in
arthroscopic ACLR was 0.23% (95%CI: 0.21% ~ 0.24%). There was no statistically significant difference between
the two groups in the time to first remedial analgesia, operation time, anesthesia time, or remifentanil dosage
(P >0.05). The hospitalization time of the successful block group was shorter than that of the failed block group, the
peak torque of the knee extension muscle strength and knee flexion muscle strength 30 minutes after nerve block
were higher than those in the failed block group, and the differences were statistically significant (P < 0.05). At 6
and 12 hours postoperatively, the proportion of Lovett muscle strength grades 4 and 5 in the successful block group
was higher than that in the failed block group, with a statistically significant difference (P < 0.05). There was no
statistically significant difference in the VAS of the two groups of patients 24 hours after the operation (P > 0.05).
Both groups of patients didn't experience complications such as puncture site hematoma and bleeding during
hospitalization. Conclusion The EC50 of ropivacaine for arthroscopic ACLR sciatic nerve block is 0.23%. At this
concentration, sciatic nerve block can ensure sensory block without affecting the patient's motor function, and the
patient recovers well in the early stage. It is worthy of clinical promotion and application.

Keywords: arthroscopic anterior cruciate ligament reconstruction (ACLR); ropivacaine; sciatic nerve; nerve

block; motor-sensory separation; median effective concentration (EC50)
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Table 1 Comparison of general data between the two groups
R 5(%)
2| = AR % BMI/(kg/m®)
PR R4 (n = 16) 10(62.50) 6(37.50) 40.35+5.07 23.08+1.13
BELA R B (= 17) 9(52.94) 8(47.06) 41.68+4.42 23.22+1.05
X 0.31 0.80 0.37
PH 0.579 0.427 0.715
BRSPS
0.267 & i) SR IRIRIT T VR bR : BANJS . ROERURYT T
FEEHHABIRT Y )% hikbedE: BT EAR R
§“* & R0 N B R R AE A ASBIESY 22 B B A4S F 2R D1 o A A
8 U
0227 1.2 753k
= . 120 HAEEE RIROT AR R U2
] W, 20 ~ 30 A RCREAR L A B9 B
EC50 fii 7118 #11 & 1% X [8] (confidence interval, CI),
BRI TN T T 5B EIBE R AR BE SRR BURC. T 10.00% 704k
BHIFS

B 1 BT F k-~ E 54 R i aY R i 2
Fig.1 Response curve of ultrasound—guided
ropivacaine sciatic nerve block
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L8 RAFE, B ER L, FRYIGR S #S
BRSO E WS . PR 12K /min, 1SR
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1.3 MEEIEHR

131 Fok-FH & EC50 K Probit LAY, /3 #r
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TEH SPSS 26.0 Be bt 4o A Bl . AT R
LI (%) Fom, WECSRH PR SFRGRHLHECR
F Mann—Whitney UG %5 ; T GEOBHA IR + b2
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hESFAEGERE X

2 HE

21 FIkKFEHEC50

FIH Probit VAT, S5 E/R: PURREAHTX
B N ACLR i A B i 28 BH i A9 ECS0 24 0.23%
(95%CI: 0.21% ~0.24%) .
22 MWHEBEFABEXERELE

BELYS G2 2H 3 B st ) 5 RHL A R I i L, 22 A 4
TR L (P<0.05) . WL FAREE . JFREEET
6] B URNRCME A VAT B ) R 25 A JE P e He g
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Table 2 Comparison of surgery-related conditions between the two groups  (x + s)
205 TR [ /min JEREES [i] /min HUAMREEURIG TR/ SRR e M /mg AEREAT )/
BEL B2 (n = 16) 56.48+11.65 103.12+15.08 13.19+1.18 0.14+0.03 7.68+1.46
BELAE S 2 (n = 17) 63.41+15.87 110.43+18.05 14.03+1.46 0.13+0.06 8.75+1.53
ol 1.42 1.26 1.81 0.60 2.05
PAE 0.165 0.218 0.080 0.553 0.049
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Table 3 Comparison of peak moments between the two

(N°m, x+s)

24 MAEAREXRBEEELER

ARIF 612 h, B S VAS PP T B AT
WA, ZREZIFEL (P<0.05); WABREARE
24 h VASTE L, 2R TIgqiF#E X (P>0.05),
L4,
25 WHBHEINLLE

ARJG 6 F112 h, PRI Lovett fILJT 4 0 F1 5 9%

groups (N:m, x+s) o :
v P P &) tb%?lﬁ\‘?’%ﬁ%ﬂlﬁl H, ERAGITHEX
(P<0.05); ARJ524h, MHEH Lover JLIj 732 1
BELA BN (n = 16) 50.36+18.63 46.28+15.39 B ERTEHZEE N (P>005). %S,
BRI (n = 17) 35.1110.78 30.09+10.03 06 TABREHEELE
. 20 0 L L BT 4 S e e
PAE 0.007 0.001 S
®4 WMABEVASHSER (5, xx9)
Table 4 Comparison of VAS score between the two groups  (points, x+ )
205 RJF6h ARG 12 h RJ5 24 h
FEL B4 (n = 16) 1.23+0.24 2.18+0.35 2.91+0.39
BELA e 2 (n = 17) 2.08+0.33 2.88+0.21 3.03+0.28
o 8.42 2.02 1.02
PIA 0.000 0.000 0.316
&®5 MABENALLE 6I(%)
Table 5 Comparison of muscle strength between the two groups n (%)
2151 0% 1%% 24 3% 4% 5%
AJfF6h
BEA B (n = 16) 0(0.00) 0(0.00) 0(0.00) 4(25.00) 7(43.75) 5(31.25)
BELA SR (n = 17) 0(0.00) 2(11.76) 9(52.94) 3(17.65) 2(11.76) 1(5.88)
ZM8 14.15
P{H 0.000
ARG 12h
BELA B4 (n = 16) 0(0.00) 0(0.00) 0(0.00) 3(18.75) 8(50.00) 5(31.25)
BEL B4 (n = 17) 0(0.00) 0(0.00) 2(11.76) 10(58.82) 2(11.76) 3(17.65)
718 6.39
PAE 0.011
ARJ5E24 h
FR#E 41 (n = 16) 0(0.00) 0(0.00) 0(0.00) 3(18.75) 8(50.00) 5(31.25)
BRI 4] (n = 17) 0(0.00) 0(0.00) 0(0.00) 4(23.53) 8(47.06) 5(29.41)
VA 0.06
P 0.799
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ACL WA AR EAT 1 B LG50 . %414
F14) 44 2 R A 2 5 O G T 8 1 Y R R 2
—U R ACLZ VB B, AT R T
ACLR. X985 F ACLR JG 45 5) /= A AN Rl R BE 50
MR E ARG . R B AR T I R
I R ZEAT 548 N ACLR IGYT I LUAT S B
REAE R AR Z R IR 2825 e 780, (Hi%e2)
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FREEU,JE B A 2R B R 2 BRI B E TR
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W2 X DU Sk UL g = A s ™ IOV 5 A i 2
RELA AT A A 5 FH R 2 B =, A2 fl
T AR DG SR RS HEA T s, SEA R IR B
VUKL TS o %0 R PR A8 A 22 BE s o FH A T 12
A BRI Ry T RR T 2Yy , ] 7= A B i 311 43 B3 A A
e, ABfAFE— B R B . P, AR TR
R B T 563585 T ACLR vh A b 25 BHIE 12 B8
ST E I ECS0,
3.2 FUk-FE R F#HEZEFHPLE

JARM 245 A, BRIC =25, BN A
REM LT YE, BH RGO F A AS A C 2.
WAL ARFATIL T, BN ELH Aa 5 AR £ 4L i
TR BRSPS At o A BRI 245/ I B4y
ARRL, AT Ao 0 P AR P 5 -, il pp s
WS, PIRRHEMEEEE, BIREEAR, H
AL SEBH BT AS ZE A C 2l R LR L P 22 0P Bl =
RO S BB B e A% = . A RRMIFROR, 0.25% %
WR - D572 R 2 BEL A v, AT RS A 1) 92 9 410 i) 255
e, AEER A f IR AT B Y sk LA B ) )
oo WA, 7£0.20% ., 0.25% F110.30% 3 F
He B2 B 2 R R R 28 B T, 1L 0.25% F10.30% 11
o VA 32 BELA SR AR A
33 FTRFEMFXTHET ACLR ch &4 B 22 B i
IR

AMFFELL 0.20% VE NPT, KB IR-RIEH T

AP B B, SRR . BE AT AL B
N TA) S BEL W 2R I 2 s RS 6 12 b, BELS LB 21
VAS PRI FBHAG R ZH , Lovett L)1 4 M1 S 2
LU TR R A . xR BURR I T A pi s
RHELHT , AR T 22 M /B E 5, b xR AIL ) (Y 5%
M, MR R EARIGRE . B UR-RE XA
AR STE TR RGE P BT AR,
T SERE B F 1 0 ilh, R ARG . AR
IBIRR I, AMURT i B35 B2, i8] e KRR FE
AR ER B, DR BB TEAR G TF s sh e
Yk, RRIEARFHRE . B URAS PR Rh 22 BH B e
[ 8 ~ 14 h, TEJRFSMREEZ) T, HARSL M,
O 12 I 8 b 2 BE A, {H 5 R Bk B i B
FRELEF R PR, I PR 3680 3 1 o JRR P 24 o A K
SRSl (AR P 2H AR 1 A DR B TR 7 I 1]
FlEnoF KJe i T 22 %, "WRe SRR /MM
Ko ARBFFRL ProbitiETHEAF I, BIRR HHF A
BE T ACLR A #t 28 FH ¥ A9 EC50 4 0.23%
(95%CI: 0.21% ~0.24%) . XFRW: 0.23% KEHL
WR - BRI AT 5 Bl 50.00% 19 G558 T ACLR BUSH A 1Y
BURRCR . BUR-REXIAGZshRegmis/N, B
AR b, s TR E A,
3.4 AHRHIERME

1) HEAHEN, WTRES S R R 2) g
BhR, W0 BT E A YRR R 1A YT I ] A5
AIREZ BN TFAREFA] . ARG I A RE A A 22 5 1 5
AR L5k 3) FIRREHTEHE T ACLR
r Al B i 228 BEL S SR 32 B0 43 2 1 EC50 2 0.23%, B
LIRS I EA it — 2Rk .

ZE LT, KATEE T ACLR R 2 IR R4 74
B 22 B 1Y ECS0 8 0.23%, 76 #4728 1
PSR, PR OR PR RELA (4 [R] ), IR AN S ) £ 2
s, HEH PRGN RME .
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