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SUPPLEMENTARY MATERIAL

Table 1S: HFO rates of all patients. For each patient, we list the postsurgical seizure outcome
(ILAE) and the names of the implanted channels. Channels excluded from the analysis are
marked in gray. The resected area (RA) is highlighted in red. The rates of ripple, FR and
FRandR events are given in events/minute for each channel. Channels with the HFO rate
exceeding the 95% percentile of the HFO distribution define the HFO area and are
highlighted in green.



Patient1  ILAE1
Channels  1AR1-Z 1AR23 AR ARG5S UARGG IPRLZ TPRZ3 AHRLZ AHRZ3 ALLZ  ALZE  AL34 | ARLZ ARZ3 ARGA  HL1Z HL23 H34 | PHRLZ PHRZE PHRAA

Ripples 552 27 a1 06 17 198 214 32 06 02 48, 43 606 118

FR 29 32 29 28 28 24 26 33 48 23 27 26 53 51 28 25 22 25 102 49 30

FRandR 03 06 05 02 04 00 00 09 24 00 00 00 27 27 01 02 02 04 67 24 04

Patient2  ILAE1

Channels  'ALLZ  'ALZ3  'AL34 | ARLZ ARZE ARG EL23  ELs4 | ERIZ ER23  ER34  HL1Z HL23  HL34 | HRIZ HRZS PLiz P23 P34 | PRIZ  PR23  PRIA
Ripples 44, 7.7 51 526 162 14 2 15 27 14 117 06 48 18 18 714 197 28 04 48, 181 8
FR 91 a2 34 163 35 16 20 24 18 54 26 17 27 19 22 141 26 131 60 25 162 69 25
FRandR 46 14 09 75 10 00 00 00 01 27 02 00 08 00 00 67 03 17 02 01 o8 a7 0o
Patient3 ILAE1

Channels | AHL12 AHL23 AHL34 AHRLZ 'AHRZ3 AWR34 | ALLZ ALZE  AL3A 'ECL23 ECL34 PHLLZ 'PHLZE PAL3A

Ripples 202 70 21 1590 16 o7 02 20 04 01 80 10 07

FR 155 73 25 101 58 51 24 23 25 27 27 28 35 30 68

FRandR o1 26 00 52 24 25 00 00 00 00 0o 00 12 04 01

Patienta __ILAE1

Channels  'ALL2  'ALZ3  'AL34 | ARLZ ARZE ARG EL23  ELs4 | ERIZ ER2@ ER34  HL1Z HL23  HL34 | HRLZ  HRZS PLiz P23 P34 | PRIZ  PR23  PRIA
Ripples 10 09 02 396 325 110 o 01 01 39 17 30 1 1282 385 82, 1603 2 a7 06
FR 23 23 28 234 180 55 28 29 24 29 29 25 57 53 a2 190 190 25 29 24 84 a7 27
FRandR 00 00 00 140 123 23 00 00 00 00 00 00 17 16 17 20 64 06 12 02 52 06 00
Patients  ILAE1

Channels  'ALLZ  AL23 ALG4 | ARLZ  AR23  ARGA | ELLZ  EL23  EL34 | ERL2 ER23  ERGA  HLLZ W23 W34 | WRLZ  HRZ3  HR3A | PLLZ P23 P34 | PRLZ  PRZ3  PRA
Ripples 142 33 18 430 301 82 28 26 11 69 a7 66 3 14 18 72 1 1. 33 6 u71 253 58
FR 38 28 24 126 26 24 26 24 21 32 25 25 23 26 22 31 24 23 27 25 20 140 34 20
FRandR o7 03 00 62 03 01 03 01 00 04 01 01 02 02 00 04 00 0o 01 01 00 04 07 01
Patient6 _ILAE1

Channels  'ALL2 'AL23  'AL34 | ARLZ ARZ3  ARS4 ELLZ  EL23 EL34 | ERIZ ER23 ER34  HL1Z HL23 HL34 | HRLZ HRZS PLiz P23 PLa4 | PRIZ  PR2Z  PRIA
Ripples 838 559 53 270 203 28 23 15 06 136 96 o7 01 01 00 04 03 o 454 19 1 05
FR 92 55 26 86 62 27 23 26 23 36 30 22 23 22 26 24 25 27 24 22 24 181 116 27
FRandR 43 24 00 40 32 01 00 00 00 09 05 00 00 00 00 00 0o 00 01 04 0o 76 28 02
Patient7 __ILAE3

Channels  'AR12 'AR23 ARS4 | ALLZ AL23 ALS4  HR1Z HR23 HR34 HLIZ 23 H34 ERLZ ER23 ER34 | ELIZ  EL23 ELS4  PR1Z  PRZ3  PR34 | PLIZ  PL23  PLaA
Ripples a4 30 26 38 06 600 756 48 12 10 24 24 4 14 62 238 0.6 36
FR 52 34 06 56 34 36 174 218 270 362 180 60 34 38 52 50 20 32 60 62 46 78 174 50
FRandR 04 00 00 10 00 00 60 76 76 74 16 00 00 00 00 06 00 00 20 22 14 40 82 02
Patient8 _ILAE3

Channels | 'ALL2 ALZ@  AL34 | ARLZ AR23 ARS4 | ELLZ  EL23  EL34  ERIZ ER23 ER34 | HL1Z W23  HL34  HR1Z HRZ3 PLiZ P23 P34 PRIZ  PR23  PRIA
Ripples 18 19 01 46 62 17 34 11 03 26 28 26 41 17 05 39 44 08 25 01 01 18 03 02
FR 15 31 19 29 22 24 59 22 24 48 35 22 23 24 21 a7 52 28 38 17 21 38 22 23
FRandR 74 00 00 01 01 00 08 00 00 11 06 01 00 00 00 15 17 02 05 0o 0o 07 o1 0o
Patients __ILAES

Channels | 'ALL2 ALZ@  AL34 | ARLZ AR23 ARS4 | ELLZ  EL23 ELa4  ERIZ ER23 ER34 | HL1Z2 HL23 W34 HR1Z HR23 HRS4 | PLLZ  PL23  PL34 | PRLZ  PRZ3  PRIA
Ripples 387 128 36 229 73 16 2 19 20 99 68 64 a 29 233 233 15 66 5 67 49
FR 15 55 53 55 22 25 45 27 20 58 19 23 425 22 19 85 26 23 111 55 32 62 20 20
FRandR 70 08 10 26 01 00 15 02 00 11 01 00 275 02 00 40 08 01 59 12 02 36 02 01
Patient 10 ILAE1

Channels  'GR12 'GR23 GR34 GRA5 'GR56  GRGT "GRO10' 'GRIO11 GRII12 'GRI213 GRI314 'GRI415 'GRI516 'GRI718 'GRIB19 GRIO20 'GR202I GR2122 'GR2223 'GR2324 'GRZ526 'GR2627 'GR2I 28
Ripples 9 14 1 4 2 29 42 4 50 38 25 35 61 5 13 9 3 8 14 % o 2 3
FR 3 1 2 2 2 3 3 2 2 3 3 3 4 3 3 2 2 2 3 3 3 3 2
FRandR o o o o o o o o o o o o 1 o o o o o 0 1 o 0 o
Channels ~ 'GR2820' 'GR20-30' 'GR30-31' 'GR3L-32 'ARLZ' IAR2E IAR3A PR2Z PR3

Ripples 27 37 ki 22 5 5 o o4 16

FR 2 2 2 2 2 2 2 1 3

FRandR o o o o o o 0 4 o

Patient11 _ ILAE1

Channels  'GR12 'GR23 GR34 'GRA5 GR66 GR67 'GR78 'GRO.10 'GRIOII GRII1Z 'GRIZ13 'GRI314 GRI415 GRI516 GRI718 GRIB19 GRI020 'GR2021 'GR2122 'GR2223 'GR2324 'GRZ526 'GR2627 GR2I28.
Ripples 751 448 655 1073 1421 847 240 4 466 1 6 1034 82 1069 962 826 1369 | 1567 580 843 562 848 707
FR 46 26 26 28 34 36 22 67 63 39 a2 36 34 33 59 46 30 a7 a7 25 30 155 224 104
FRandR 14 04 04 06 10 o7 01 30 25 12 14 11 o7 05 23 16 04 12 14 03 06 40 a7 28
Channels ~ 'GR2820' 'GR20-30' 'GR30-31' 'GR31-32 'GR3I-34' 'GR34-35 'GRI536 'GRIG37 'GRI7-33 'GRIBIY 'GRVAQ 'GRAI-4Z 'GRA2-4T 'GRAI4L 'GRA4-45 'GRASAE 'GRAGAT 'GRAT4Z 'GRAGSY 'GRSO-5I' 'GRSLSZ 'GRS253 'GRSISA GRS4SS
Ripples 422 548 374 288 613 684 668 79 485 407 524 45, 145 1049 685 5 144 221
FR 45 36 24 24 13 364 347 66 66 27 24 66 90 26 48 51 36 27 53 42 42 26 24 23
FRandR 12 06 02 01 26 a1 55 11 15 04 01 17 23 04 12 11 08 03 15 09 09 00 00 01
Channels 'GRS5:56' 'GRS7-58 'GRS8:50' 'GRSO-60' ‘GRE0-61' ‘GR61-62 'GR62:63 'GR6364 TRLZ  TR2E  TR34  TReS  TRSE TR  TR7-®  TREY TRO-10 IAR34 IAR4S IARSS PLRSS PLRET PLR7-E PLRIGLA
Ripples 381 85 705 381 166 516 871 1215 1090 551 422 235 206 02 01 02

FR 27 33 26 22 20 31 31 24 76 607 176 42 33 27 26 23 27

FRandR 01 05 03 01 00 04 06 03 314 225 65 08 04 02 0o 0o 0o

Channels PLR14-15' ‘PLRIS-16 PMRS-6' 'PMR6-7' 'PMR7-8' 'PMR13-14' PMR14-15 PMR15-16'

Patient12__ILAE1

Channels | 'GLL2  'GLZ&  GL34 'GL45  'GL56 'GLo10° 'GLIOAT 'GLIL12 GLI213 'GL1314 'GL1415 'GL1516 |'GL17-18 'GLIB10 'GLIS20 'GL2021 'GL2122 'GL2223 'GL23.24 |GL2526 'GL2627 'GL2I28
Ripples 428 159 589 618 450 104 382 503 31 614 435 45, 525 126 201 3 428 58 366
FR 67 29 28 27 24 32 33 28 22 29 30 23 31 27 25 32 27 26 24 40 a1 31
FRandR o7 02 03 03 00 03 05 03 00 04 05 01 04 02 02 04 0o 03 03 04 03 02
Channels  'GL28-29' 'GL29-30' 'GL30-31' 'GL31-32 T2d  TE4 TS TLSE  TLeT  TLZE TL8Y  TL910

Ripples 341 405 59.1 749 88 23 01 01

FR 29 33 29 a7 a7 28 42 42 29 21 29 29

FRandR 02 02 04 15 14 o7 09 09 o1 0o 0o 0o

Patient13  ILAE1

Channels  'GR12 'GRZ3 'GR34 'GRO10 'GRIOII 'GRII12? 'GRI718 GRIB19 GRI020 GR2526 'GR26.27 'GR2/28 'GR2620 'GR2930 'GRA03I 'GRI1 32 GRI334 'GR3435 'GRIG36 'GR3GA/ 'GRAT39 'GRIB3D 'GRIOAD GRALAZ
Ripples 781 543 758 82 250 99 148 1588 883 1 s 1818 148 103 412 602 733 801 1162
FR 27 25 29 20 22 24 38 43 27 a7 33 a7 32 60 a7 56 34 40 48 35 24 26 30 46
FRandR 06 05 07 00 01 06 16 15 05 11 10 14 14 30 14 17 08 16 19 10 03 04 04 12
Channels ~ 'GR42-43 'GR4344' 'GRA4-45' 'GRAS-46' 'GRAG-4T 'GRA7-U8 'GRAIS0 'GRSO5I' 'GRS152 'GRS253 'GRS5354' 'GRS455 'GRS5-56 'GRST-58 'GRS8-SY 'GRS-60 'GREO-6L 'GR6162 'GR62-63 'GRe364 TRIZ TR TRIA  TR4S
Ripples 57 71 972 200 83 1309 o11 1902 1 1 1105 1305 1959 1609 1449 1210 209 437 202
FR 53 45 50 a1 a4 38 36 33 a7 49 40 27 26 32 43 a7 52 52 35 a7 o7 124 ) 107
FRandR 19 17 21 16 18 11 o7 o7 14 21 14 08 05 o7 08 13 23 22 12 13 39 a2 50 35
Channels ‘TRS6' ‘TR&.T ‘TR7:¢' TR&:Y 'TR9-10 'GR&S 'GRS:G 'GR67 'GR7-E 'GRI2AF GRIS14 GRI41S 'GRISIS 'GR2021 'GR2122 'GR2223 'GR2324'

Ripples 538 650 478 7.4 140

FR 27 26 22 19 35

FRandR 03 05 02 0o 06

Patient 14 ILAE1

Channels  1AR1-2 1AR23 IPRLZ 1PR23 | PR3A  PLRLZ PLRZZ PLR34 PLRAS PLRO.10 PLRIOII PLRII1Z PLRIZ13 PMR1Z 'PMRZ3 PMR34 PMRAS PWMRO10 PMRIOIL PMRILIZ PMRIZ13 TRLZ  TRZE R34
Ripples 760 888 88 1427 115 14 5 0. 386 2 641 20 10 985 1064 844 75 862 852 81 76 82
FR 43 a4 26 49 470 30 24 30 31 27 26 31 25 50 59 56 75 53 26 40 62 a1 29 32
FRandR 14 12 05 10 172 02 02 04 o7 02 05 05 03 20 28 21 19 24 08 11 24 01 01 01
Channels ~ TR4S' TRS6 'TRGT TR78  TREY 'TRO-10

Ripples 89 90 10 04 01 01

FR 26 25 22 24 23 26

FRandR 00 00 00 00 0o 00

Patient15 __ILAE1

Channels  TBAL1-2 'TBALZ3' TBPLIZ TBPL23 TBPLS4 TLL1Z  TLL23 T34 TLa5 TLl56 TLLO40' TLLI0AT TLL111Z TLL1213 TLLI314 TLLI7-18 TLLIE19 TLLIS20 TLL202T TLL2122 TLL2526 TLL26:27 TLLZI28
Ripples %02 530 22 1668 1776 756 6.2 808 1 7 2061 755 125 3
FR 26 32 77 a7 59 28 59 190 199 a7 33 33 35 35 30 30 35 35 33 39 27 a1 34 51
FRandR 06 03 13 15 15 05 25 15 16 09 13 05 07 11 09 11 11 15 15 14 12 09 08 14
Channels ~ ‘TLL28-29' ‘TLL29-30' ‘TLL30-37 TLL67  ‘TLL7-8  ‘TLL14AS TLLISAE TLL22:23 TLL2324' TLL3132

Ripples 2009 2096

FR 35 38 36

FRandR 12 15 15

Patient 16 ILAE 1

Channels  'GLL2  'GLZ3  GL34  GL45  'GL5E "GL910 'GLIOAT GLIL1Z 'GLI213 GLI314 'GL1415 GLI516 'GLi718 GLIB10 GLIS20 'GL2021 'GL2122 'GL2223 'GL2324 'GL2526 'GL2627 'GL2728
Ripples 1045 58 o 969 600 802 884 1 1 76 a7 ea7 1083 867 %61 8.7 260 720
FR 21 27 28 23 134 34 38 43 26 244 26 108 73 34 23 46 02 260 245 49 28 33
FRandR 01 04 05 03 58 08 13 15 05 15 66 34 25 10 02 13 21 a1 40 20 02 09
Channels ~ 'GL28-29' 'GL29-30' 'GL30-31' 'GL3132 | TL12'  TL2@ T34 TLaS  TLS6 Tl TL78  TL8Y  TLOA0

Ripples 160 859 o7 57.7 497 48.4 03 01 01 01

FR 89 103 50 a4 646 414 126 50 26 29 29 26 26

FRandR 31 a4 19 19 36 153 77 27 07 00 0o 00 0o

Patient17___ILAE

Channels FARL-2 FAR23 FAR3A FARAS FARGG FARGT FARZ:E FARO10 FARIOIL FARIL1Z FARIZ13 FAR13 14 FARI415 FARI516 FPRIZ 'FPR23 FPR3A FPRAS FPR5G FPRGT. "FPRO-10 FPRI0-IT FPRILIZ
Ripples 158 oas %66 %60 o 150 336 562 826 | 1206 1276 908 1116 1164 7.6 a 4 370 734 818 66.0
FR 00 20 62 110 218 250 160 00 28 24 174 166 50 68 50 258 266 I 50 68 22 270 64
FRandR 00 06 20 06 10 10 04 00 06 00 08 04 08 06 14 10 12 06 08 14 20 28 08
Channels  'FPR12-13 ‘FPR13-14' 'FPR14-15 FPRIS16 ‘TR12 TR5G TRET  TRI:E  TREY  TRO10

Ripples 67.4 808 650 816 310 344 0. 184 34

FR 338 126 198 198 96 36 54 38 22 24

FRandR 10 12 14 06 16 02 08 04 0o 00

Patient 18 ILAES

Channels THPLLZ HPL23 THPL3A PLLIZ  PLLZZ PLLA PULAS  PWLSG | L2 T56  T67 78 TLB9  TLo10 [PMLZ _[PW23
Ripples 313 414 80, 642 168 1380 1373 652 346 a1 o 192 5 38 21

FR 28 24 23 77 25 22 202 141 a2 21 18 22 a1 a1 26 26 28

FRandR 02 00 06 a4 04 01 59 74 10 02 03 00 o 01 00 00 00
Patient19_ILAE®

Channels  PL23  PL3#  PL45  PL5G PLIOAT PLILIZ PLI213 PLIZI4 PLIGI5 PLISI6 PLIBI0 PLISZ0 PL2021 PL2122 'PL2223 'PL23 24 'PL2627 PL2728 'PL2329 PL2930 PLA03L PLIIIZ
Ripples 341 550 3 %22 559 13 95 74 161 6 10 408

FR 19 18 28 a7 27 a1 226 215 46 28 23 25 36 194 157 25 25 31 7.1 188 165
FRandR 04 01 08 08 05 14 36 30 14 06 04 00 06 119 102 03 01 08 06 a7 82
Channels | TL12  TL23  TLa4 TS TLO40T TLIOAY T2 TLIZA3 TUISA4 TLI4LS TLISIE

Ripples 469 1093 302 605 606 28, 669 713

FR 86 92 76 86 100 84 48 32 36 28 24

FRandR 12 12 06 09 13 09 06 07 07 06 05

Patient 20 ILAES

Channels  'OTL2-3 OTL34 | 'OTLA5 'OTL66 OTL67 OTL7:6 'OTLO10 ‘OTLI0-11 'OTLIL-12 'OTLI213 'OTL1314 'OTL1415 OTLI5-16] OTLLZ

Ripples £ 050 75 13 56. 954 598 562 8.9 %63 654 1 574

FR 37 35 32 29 a4 57 63 86 72 35 27 30 28

FRandR 12 10 06 04 09 15 13 16 12 09 05 04 08





