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Effects of different concentrations of ropivacaine femoral nerve block under ultrasound guidance on
hemodynamics, cognitive function, and joint function in patients undergoing knee arthroplasty. N/ Xiang—ling, XU
Yong—xin, ZHOU Yan-mei. Department of Anesthesiology, Foshan Hospital of Traditional Chinese Medicine, Foshan
528000, Guangdong, CHINA

[Abstract] Objective To explore the effects of different concentrations of ropivacaine femoral nerve block un-
der ultrasound guidance on hemodynamics, cognitive function, and joint function in patients undergoing knee arthroplas-
ty. Methods The clinical data of 110 patients who underwent knee arthroplasty in Foshan Hospital of Traditional Chi-
nese Medicine from January 2022 to December 2023 were retrospectively analyzed. According to the different concentra-
tions of ropivacaine in femoral nerve block under ultrasound, the patients were divided into three groups: group A
(0.35% ropivacaine) with 37 cases, group B (0.375% ropivacaine) with 37 cases, and group C (0.4% ropivacaine) with
36 cases. The hemodynamics [systolic blood pressure (SBP), diastolic blood pressure (DBP), heart rate (HR), and blood
oxygen saturation (SpO.)] before anesthesia, during intubation, during extubation, and 5 minutes after extubation were
compared among the three groups. The cognitive function among the three groups was evaluated using the Mini-mental
State Examination (MMSE) before and at 1 day and 3 days after surgery. The joint function (active knee flexion angle
and muscle strength score) at 4 h, 12 h, and 24 h after surgery were evaluated among the three groups. The adverse reac-
tions of three groups simultaneously were compared. Results During intubation and extubation, the levels of SBP,
DBBP, heart rate, and SpO; in all three groups increased, and the levels were significantly lower in group B than group A
and group C, and also in group A than group C; however, at 5 minutes after extubation, the levels in all three groups de-
creased, which were significantly lower in group B than group A and group C, and also in group A than group C, with sta-
tistically significant differences (P<0.05). At 4 hours, 12 hours, and 24 hours after surgery, the joint active flexion angle
and muscle strength in group B were significantly higher than those of the group A and group C, and they were also sig-
nificantly higher in group A than group C, with statistically significant differences (P<0.05). One day after operation, the
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MMSE scores of all three groups decreased, and the MMES scores in group B were significantly higher than those of

group A and group C, and also significantly higher in group A than group C, with statistically significant differences (P<

0.05). There was no statistically significant difference in the incidence of adverse reactions among the three groups (P>

0.05). Conclusion Ultrasound-guided 0.375% ropivacaine femoral nerve block can maintain hemodynamic stability in

patients undergoing knee arthroplasty, promote early postoperative recovery of joint function and cognitive function, and

is safe and effective, which should be widely applied in clinical practice.
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Table 1 Comparison of two sets of baseline data [x=s, n(%)]

2051 1%k PE5 TFRAER(S) TR ASA Y% FARMmFA] A I H RERANME

5 & (kg/m?) I II m (min) = i
CHEE] 37 21(56.76) 16(43.24) 65.83+4.28  24.09+2.37  10(27.03) 15(40.54) 12(32.43) 89.37£6.20 20 (54.05) 17 (45.95)
| 37 23(62.16) 14(37.84) 64.98+4.71 23.9843.01 9(2432) 16 (4324) 12(32.43) 89.01£6.51 19(51.35) 18 (48.65)
LE 36 20(55.56) 16 (44.44) 65.18+4.61 24154220 11 (30.56) 15(41.67) 10(27.78) 89.21£5.93 22(61.11) 14 (38.89)
FIZI¢ 0.374 0.351 0.041 0.591 0.033 0.748
Py 0.89 0.703 0.959 0.927 0.969 0.688
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FH31021071) 7Rk, 2R 5 1% 28 B i 22, R 4
S NS 55 T 045 TN 0.35% .
0.375% % 0.4% 11 Z Wk~ R (A= 7= T 5K < e i 5 2 5 R0
¥ .1 mL/37 5 B 25 ¥E 7 H20060137) 20 mL, 1%
BRI IR B T iE iR G AT & B REE . (2)K
&S RIC RS K B AAE 25 5 B -
10 mL/37 5 FE 25 7E 5 H20054256) 15 pg . SRy (A7)
F FAZ 20 FURS < 20 mL/37 5 [ 24 i 7 X20000024)
1.5 mg/kg AP R B (A =T R BAEZOL B A PR
A HIA 1 mg; [H 25 M2 H20143314) 3 mg HE17REI%
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40 mg; [E 277 H20193249) 40 mg i ki, T ARG
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DaAr SEAm s, BE R A PR, R4 T RN
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2 -1 50 bk e B WA AR AR Ak , 0L IEE N H R R
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Figure 1 In-plane needle insertion method shows that the blocking
needle reaches the femoral nerve (arrow indicates the
femoral nerve)

T FA, I FV BRI LA, JRIRZY .

Note: FA=femoral artery; FV=femoral vein; LA=local anesthetic.
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Table 2 Comparison of hemodynamic indicators among the three groups of patients at different time points (x=s)

£y 26 (n=37) ZH(n=37) N#H (n=36) F1H P
SBP (mmHg)
JRRERHIT 132.38+13.32 132.82+13.19 132.89+10.29 0.021 0.982
T 138.28+3.11° 135.01+3.28" 137.35+4.90° 7.12 0.001
ELgRing 144.28+5.21% 140.89+5.29% 143.37+4.01% 478 0.010
PG 5 min 130.68+8.13" 125.01£7.09" 130.27+7.83" 6.231 0.003
LaH(IK /min)
JRIETT 70.73+5.21 70.98+5.02 70.61+4.98 0.053 0.951
T 76.93+4.89* 74.98+4.70° 79.82+5.14 8.962 0.001
ELing 88.31+£4.87" 86.90+4.69" 95.21+5.01® 30.474 0.001
PG 5 min 74.19+5.14"™ 72.87+5.08" 76.29+4.92" 4251 0.017
DBP (mmHg)
JRIETT 81.91+4.82 81.73+4.71 82.01+4.52 0.031 0.967
EER=giN) 87.93+5.10° 84.28+4.86" 87.92+4.90° 13.291 0.001
A 90.82+£5.21" 87.38+4.72" 91.09+4.82" 6.501 0.002
5 5 min 85.09+5.21" 83.29+4.77" 86.01+4.09" 3.151 0.0045
SpO,(mmHg)
JRRIRTT 114.77+8.34 114.21+7.48 114.09+8.01 0.081 0.926
EER=1iN) 127.34+6.98° 121.70+5.98" 126.88+7.20° 7.971 0.001
e 130.45+5.72% 125.27+4.87* 129.87+6.33* 9.261 0.001
WG 5 min 119.3445.23™ 116.37+4.98"™ 117.9843.40™ 3.831 0.025

T SIRRBERT ELAL ,"P<0.05 5 ST AT HLEL, "P<0.05; SHAT T LA, °P<0.05. 1 mmHg=0.133 kPa.
Note: Compared with that before anesthesia, *P<0.05; Compared with that during intubation, "P<0.05; Compared with that during extubation, ‘P<0.05;
1 mmHg=0.133 kPa.
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Table3 Comparison of joint function among the three groups of patients at different postoperative time points (xs)
25 foi% T E S th A B () W1
AJF4h AJE12h ARJF24h AJF4h AJE12h AJG24h
2 37 90.34+6.32 94.31£7.36 102.4649.34 3.31+0.25 4.01+0.42 4.61+0.72
ZAH 37 93.29+5.71 98.31+6.88 107.9348.92 2.71£0.22 4.48+0.50 4.99+0.68
N4 36 81.29+5.93 86.21+8.02 98.15+8.37 2.65+0.21 4.08+0.49 4.48+0.53
Fii 39.603 25.064 11.112 91.731 10.691 6.792
P 0.001 0.001 0.001 0.001 0.001 0.002
23 ZMEHAFTARATEH MMSE#F o bbdt R PR n] A S0k G A 5 A1 TR X A8 3 B i ) B

HI ARG 3 d, =4 5 19 MMSE ¥E4) Ho 88 25 57 L4
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Table 4 Comparison of MMSE scores before and after surgery
among the three groups of patients (x+s, points)

45 ke Nl ARfE1d ARJE3d
e 37 29.82+2.01 23.88+2.13* 26.29+1.98"
4 37 29.80+3.11 25.81+2.61° 27.01+£1.94"
K 36 29.71£2.31 21.98+2.46" 26.11+1.53*
FiH 0.021 23.092 248
PIE 0.981 0.001 0.088

T SRR, 'P<0.05; 5 ARG 1 d HUER,"P<0.05
Note: Compared with that before surgery, *P<0.05; Compared with that
at postoperative day 1, °P<0.05.
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Table 5 Comparison of adverse reactions among the three groups of

patients (n)
20 51 % PRI SRS & G1H(%)
e 37 1 0 2 8.11
4 37 1 1 0 5.41
N 36 1 2 1 11.11
R 0.791
P 0.673
3 it
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