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Supplementary figure 1: Anatomical process

A. Systematic anatomical dissection was performed. B. The skin and subcutaneous
tissue were carefully dissected to expose the cutaneous nerves, which pass between the
skin and the superficial fascia. C. To ensure that the location of the cutaneous nerve
branches was maintained in sifu, the adipose tissue attached to the endings of the
cutaneous nerve was retained. Black arrow indicates cutaneous nerves; Pink triangle

indicates adipose tissue attached to the endings of the cutaneous nerve.



Supplementary figure 2: Step-by-step guide for patella-informed electrode

placement
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A. Patellar width is first measured; B. Electrodes are placed at positions corresponding

proportionally to the measured patellar width.



Supplementary table 1. Electrode placement

Ato B to Cto D to E to F to Gto H to

patellar patellar patellar patellar patellar patellar patellar patellar

Average
) width width width width width width width width
Patellar width (Three  patellar A" (Three Average B (Three Average C" (Three Average D% (Three Average E' (Three Average FT (Three Average G (Three Average H (Three Average
Sample (AP) (BP) (CP) (DP) EP) (FP) (GP) (HP)
measurements) [cm] width measurements) [cm] A [cm] measurements) [cm] B [cm] measurements) [cm] C [cm] measurements) [cm] D [cm] measurements) [cm] E [cm] measurements) [cm] F [cm] measurements) [cm] G [em] measurements) [cm] H [cm]
[% [% [% [% [% [% [% [%
[cm]

patellar patellar patellar patellar patellar patellar patellar patellar

width] width] width] width] width] width] width] width]
Sample 01 4646 46.26  46.50 46.41 1277 1316 1282 12.92 0.28 6.97 7.04 7.46 7.16 0.16 13.68 1366 13.72 13.69 0.29 7.48 744 731 741 0.16 17.81 1801 1815 17.99 0.39 1186 11.90 11.92 11.89 0.25 6.56 6.49 6.37 6.47 0.14 10.46 10.35 10.40 10.40 0.22
Sample 02 46.74 46.89 46.66 46.76 11.02 1143 1134 11.26 0.25 8.50 8.70 9.28 8.83 0.19 9.18 9.36 9.52 9.35 0.20 5.11 5.01 5.07 5.06 0.11 2275 2271 2225 22.57 0.39 5.86 591 6.38 6.05 0.13 5.37 5.34 5.26 5.32 0.12 10.47 1053 10.66 10.55 0.22
Sample 03  48.84 4821 4850 48.52 1885 19.14 1877 18.92 0.40 1462 1439 15.00 14.67 0.29 12.34 1268 1283 12.62 0.26 9.89 9.90 10.01 9.93 0.17 16.88 16.16 16.98 16.67 0.34 5.28 5.25 5.10 5.21 0.11 13.90 1369 1392 13.84 0.29 398 412 3.99 4.03 0.09
Sample 04 4535 4581 4568 45.61 1085 10.65 11.48 10.99 0.26 7.32 7.14 7.36 7.27 0.15 10.75 1061 10.89 10.75 0.24 7.97 7.69 7.71 7.79 0.17 1869 1832 18.02 18.34 0.40 9.17 9.13 9.32 9.21 0.20 7.48 7.30 7.38 7.39 0.14 6.39 6.30 6.41 6.37 0.16
Sample 05 49.96 49.70 49.93 49.86 1596 1555 14.86 15.46 0.29 9.93 9.76 9.53 9.74 0.19 12.95 1305 1313 13.04 0.26 10.02 1020 9.67 9.96 0.20 2131 2114 2129 21.25 0.42 1094 1077 10.89 10.87 0.22 11.78 1187 11.80 11.82 0.26 7.08 6.96 7.17 7.07 0.13
Sample 06 52.58 5236 5251 52.48 1587 1515 1545 15.49 0.30 944 926 9.40 9.37 0.18 2086 20.82 20.62 20.77 0.38 9.08 8.86 8.96 8.97 0.18 2345 2332 2383 2353 0.45 1236 12.62 12.85 12.61 0.24 1290 1268 13.00 12.86 0.25 9.61 9.64 9.27 9.51 0.19
Sample 07 4515 4547 4516 45.26 1237 11.74 1199 12.03 0.26 364 344 3.82 3.63 0.10 12.37 1208 1248 12.31 0.27 8.94 8.69 8.76 8.80 0.15 1921 1872 19.10 19.01 0.40 1538 1532 15.01 15.24 0.30 8.70 8.50 8.54 8.58 0.19 10.26 10.11 10.23 10.20 0.23
Sample 08 51.10 51.06 51.06 51.07 1532 1520 14.95 15.16 0.30 10.10 1.08 9.93 7.04 0.17 1414 1389 1398 14.00 0.27 7.34 7.28 7.49 7.37 0.15 2096 20.36 2153 20.95 0.41 1331 1322 1323 13.25 0.26 11.81 1192 11.95 11.89 0.23 12.16 1227 12.06 12.16 0.24
Sample 09 4547 4559 4553 45,53 1019 10.37 10.20 10.25 0.22 8.81 8.66 8.90 8.79 0.17 10.86 10.97 10.77 10.87 0.24 8.40 8.38 8.47 8.42 0.19 18.73 1895 1881 18.83 0.41 4.53 479 459 4.64 0.11 10.69 10.68 10.59 10.65 0.23 10.35 1024 10.20 10.26 0.22
Sample 10 47.13 4796 47.12 47.40 8.14 8.12 8.99 8.42 0.18 7.12 6.88 7.29 7.10 0.16 1146 1154 1149 11.50 0.25 5.18 5.31 5.14 5.21 0.11 5.56 5.88 5.85 5.76 0.13 1222 12.06 1217 12.15 0.25 4.47 4.68 4.73 4.63 0.10 1155 1150 1151 11.52 0.24
Sample 11  44.78 4463 4540 4494 1163 1094 1168 11.42 0.24 9.25 8.56 8.86 8.89 0.20 10.84 10.73  10.99 10.85 0.24 6.37 6.28 6.35 6.33 0.14 1323 1302 1311 13.12 0.29 998 10.09 1012 10.06 0.23 1455 1450 14.33 14.46 0.32 8.65 9.03 8.97 8.88 0.23
Sample 12 44.62 44.85 44.06 4451 1174 1124 11.07 11.35 0.25 8.92 8.75 8.88 8.85 0.19 9.46 9.42 9.60 9.49 0.24 1034 10.09 10.92 10.45 0.24 4.60 449 466 4.58 0.12 9.61 9.68 9.53 9.61 0.22 8.47 8.37 8.45 8.43 0.18 10.67 10.61 10.48 10.59 0.24
Sample 13 5299 5265 51.88 52.51 1368 13.02 1343 13.38 0.27 9.61 9.58 9.54 9.58 0.16 1458 1468 14.87 14.71 0.29 9.08 9.02 9.03 9.04 0.18 1897 1871 1892 18.87 0.36 1196 11.76 11.83 11.85 0.24 7.70 7.91 7.96 7.86 0.15 1415 1400 1397 14.04 0.28
Sample 14 52.96 50.83 51.02 51.60 1163 11.27 1145 11.45 0.27 6.68 6.81 6.72 6.74 0.16 1168 1154 1165 11.62 0.23 6.73 6.85 6.80 6.79 0.13 2001 1954 19.65 19.73 0.39 1470 1462 14.80 14.71 0.29 8.07 8.05 7.93 8.02 0.15 11.81 1146 1151 11.59 0.22
Sample 15 52.73 5241 52.38 52.51 1488 15.05 1458 14.84 0.29 1042 1055 10.20 10.39 0.19 1423 1447 1442 14.37 0.28 9.48 9.61 9.72 9.60 0.18 2357 2395 2387 23.80 0.45 1223 1240 1245 12.36 0.24 8.62 8.81 8.89 8.77 0.20 7.63 7.77 7.94 7.78 0.19
Sample 16 ~ 45.74 4548 4540 4554 1151 1155 1163 11.56 0.26 9.24 880 8.90 8.98 0.19 1148 1142 11.32 11.41 0.25 9.46 9.21 9.74 9.47 0.16 16.74 16.76  17.07 16.86 0.31 1098 11.03 11.00 11.00 0.25 8.03 8.13 8.30 8.15 0.18 10.05 10.06 10.18 10.10 0.22
Sample 17 49.13 4897 4898 49.03 1315 12.60 1292 12.89 0.26 8.29 7.92 8.34 8.18 0.17 8.23 8.13 8.29 8.22 0.19 9.10 9.28 8.97 9.12 0.18 1841 1825 1834 18.33 0.36 6.95 7.12 7.04 7.04 0.13 8.54 8.70 8.87 8.70 0.17 10.22 1004 1021 10.16 0.20
Sample 18  44.02 44.26 45.80 44.69 1156 11.84 1151 11.64 0.25 9.18 9.46 9.87 9.50 0.21 5.48 5.23 5.57 5.43 0.12 7.02 6.93 6.97 6.97 0.16 18.73 1877 1891 18.80 0.42 1017 10.20 10.26 10.21 0.23 7.03 6.96 6.93 6.97 0.16 11.64 1156 11.62 11.61 0.25
Sample 19 4833 4832 47.86 48.17 9.61 9.45 9.52 9.53 0.22 7.96 8.29 8.14 8.13 0.17 11.85 1191 11.89 11.88 0.26 311 3.18 3.70 3.33 0.06 18.14 18.06 1821 18.14 0.38 1136 11.08 11.05 11.16 0.22 6.03 6.19 6.14 6.12 0.13 11.63 1177 1175 11.72 0.25
Sample20 52.28 55.06 54.97 54.10 1177 1195 11.90 11.87 0.22 10.71 10.76  10.60 10.69 0.20 1081 1095 11.73 11.16 0.21 1039 1055 10.48 10.47 0.19 2359 2379 2399 23.79 0.43 1222 1238 12.28 12.29 0.22 1045 10.33 1055 10.44 0.19 13.18 1315 1322 13.18 0.24

A™: Vertical distance between the base of the patella and the inferior margin of the electrode covering the high-density nerve area at quadriceps tendon.
B*: Horizontal distance between the medial margin of the patella and the medial margin of the electrode covering the high-density nerve area at quadriceps tendon.

C": Vertical distance between the inferior pole of the patella and the superior border of electrode covering the high-density nerve area at the patellar ligament.
D&: Horizontal distance between the medial border of the patellar ligament and the medial edge of the electrode covering the high-density nerve area at the patellar ligament.

E': Vertical distance between the medial joint line and the inferior margin of the electrode covering the high-density nerve area at superior medial region.
F*: Horizontal distance between the medial margin of the patella and the lateral border of the electrode covering the high-density nerve area at superior medial region.

G™1: Vertical distance from the medial joint line to the superior border of the electrode at the medial join line area.
HT: Horizontal distance between the medial margin of the patella and the lateral border of the electrode at the medial join line area.



Supplementary table 2. Individual patient characteristics of clinical trial

VAS WOMAC (Baseline) WOMAC (1-week follow-up) WOMAC (2-week follow-up)
Group Patient Sex Age(years) Weight(kg) Height(cm) Body mass index (BMI)  Kellgren-Lawrence grade
Baseline  1-week follow-up  2-week follow-up = Painscore  Stiffness score  Functionscore Total score Painscore  Stiffnessscore  Functionscore Total score  painscore  Stiffness score  Function score  Total score
Study cohort S-PO1 Female 74 75 165 27.55 2 7.8 4.1 3.1 12 4 39 55 8 4 31 43 7 2 29 38
Study cohort S-P02 Male 51 65 175 21.22 2 73 3.2 3.9 12 5 46 63 8 4 32 44 7 3 29 39
Study cohort S-P03 Female 74 56 158 22.43 3 8.4 4.2 4.9 13 4 37 54 7 4 30 41 6 2 31 39
Study cohort S-P04 Female 63 61 164 22.68 2 6.7 4 4.1 12 5 46 63 11 1 35 47 8 2 31 41
Study cohort S-P05 Female 72 53 160 20.70 3 8.3 4.1 4.9 8 B 38 49 6 3 29 38 5) 3 27 35
Study cohort S-P06 Female 75 58 161 22.38 3 75 3 3.3 12 4 46 62 10 4 31 45 8 4 30 42
Study cohort S-P0O7 Female 68 68 155 28.30 2 6.5 35 35 11 4 38 53 8 2 33 43 8 4 27 39
Study cohort S-P08 Male 75 85 160 33.20 2 6.3 3.6 3.9 13 4 41 58 8 2 30 40 7 3 32 42
Study cohort S-P09 Male 75 70 155 29.14 3 8 4.3 4.7 10 5 38 53 9 2 32 43 6 2 33 41
Study cohort S-P10 Female 52 55 177 17.56 3 8.2 4 4.5 10 5 37 52 9 3 29 41 7 2 30 39
Study cohort S-P11 Female 59 46 176 14.85 2 7.6 3.1 3.9 9 5 39 53 6 4 27 37 6 1 25 32
Study cohort S-P12 Male 58 75 161 28.93 2 9 4.3 4.5 11 4 48 63 10 6 29 45 9 4 29 42
Study cohort S-P13 Female 61 68 168 24.09 2 6.8 3.2 3.9 15 6 51 72 10 5 32 47 9 4 28 41
Study cohort S-P14 Female 53 56 156 23.01 2 7 25 2.9 11 B 39 53 8 4 31 43 8 5 27 40
Study cohort S-P15 Female 73 60 171 20.52 3 6 3 3.1 12 4 38 54 9 2 32 43 5) 1 30 36
Study cohort S-P16 Female 73 55 166 19.96 3 6 34 2.9 10 5 40 55 6 4 32 42 6 1 35 42
Study cohort S-P17 Female 56 63 168 22.32 2 74 3 34 12 4 41 57 9 3 32 44 7 2 29 38
Study cohort S-P18 Female 64 65 175 21.22 3 7.8 2.3 2.9 11 B 37 51 8 2 30 40 7 3 26 36
Study cohort S-P19 Female 71 56 159 22.15 2 8.2 4 3.9 8 2 36 46 5 5 29 39 6 1 29 36
Study cohort S-P20 Female 75 75 155 31.22 2 7.6 3.1 3.9 11 4 41 56 9 2 32 43 8 3 26 37
Study cohort S-P21 Female 57 62 170 21.45 2 7.7 4.1 4.9 12 4 38 54 8 2 34 44 8 3 25 36
Study cohort S-P22 Female 60 76 171 25.99 3 74 3 3.3 9 B 36 48 5 7 25 37 6 2 27 35
Study cohort S-P23 Female 72 50 157 20.28 3 6 3.1 34 15 6 42 63 9 5 33 47 8 2 31 41
Study cohort S-P24 Male 59 80 156 32.87 2 6.4 34 3.1 10 4 35 49 5 4 27 36 6 1 26 33
Study cohort S-P25 Female 69 55 168 19.49 2 7.8 24 29 10 3 36 49 7 2 30 39 7 2 26 35
Study cohort S-P26 Female 72 55 161 21.22 3 8.6 5 51 11 4 37 52 7 2 32 41 7 2 30 39
Study cohort S-P27 Male 67 60 168 21.26 2 6.7 2.1 2.6 9 3 36 48 8 2 30 40 6 3 28 37
Study cohort S-P28 Female 68 48 160 18.75 2 7.2 3.9 34 11 5 43 59 8 2 32 42 5) 1 32 38
Study cohort S-P29 Female 73 55 168 19.49 3 9 5.1 4.9 12 4 40 56 9 2 33 44 7 3 29 39
Study cohort S-P30 Female 64 57 157 23.12 2 6.9 35 4.1 10 3 41 54 9 5 30 44 8 3 29 40
Study cohort S-P31 Female 59 90 161 34.72 3 7.9 2.8 29 12 5 44 61 10 1 36 47 10 6 23 39
Study cohort S-P32 Female 56 60 155 24.97 2 6.9 35 31 10 3 38 51 5 5 30 40 9 4 24 37
Study cohort S-P33 Female 56 48 163 18.07 3 8.2 2.8 3.7 8 3 37 48 7 4 28 39 9 3 25 37
Study cohort S-P34 Female 74 69 170 23.88 3 7.6 3 31 14 5 42 61 12 4 34 50 10 5 29 44
Study cohort S-P35 Female 64 66 168 23.38 3 9 4 4.9 9 3 37 49 8 3 28 39 5) 2 29 36
Study cohort S-P36 Male 67 76 175 24.81 3 8.1 4.4 3.1 14 3 43 60 10 4 32 46 6 2 32 40
Study cohort S-P37 Female 63 80 160 31.25 2 8.3 4.2 3 13 4 41 58 9 2 34 45 7 1 31 39
Study cohort S-P38 Female 56 75 152 32.46 2 75 3.6 3 11 2 39 52 8 3 31 42 5) 1 33 39
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