Resection of high frequency oscillations predicts seizure outcome in the
individual patient
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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.

Figure 1S: Electrode types and implantation sites. Subdural strip and grid electrodes as well
as depth electrodes were placed according to the findings of the non-invasive presurgical
evaluation. In TLE patients, depth electrodes (1.3 mm diameter, 8 contacts of 1.6 mm length,
spacing between contacts centres 5 mm, ADTech®, www.adtechmedical.com) were
implanted bilaterally into the amygdala (AL, AR), the entorhinal cortex (ECL, ECR),
anterior hippocampus (AHL, AHR) and the posterior hippocampus (PHL, PHR). In ETE
patients, a combination of depth and subdural grid and strip electrodes (contact diameter 4
mm with a 2.3 mm exposure, spacing between contact centers 10 mm, ADTech®) was
placed after craniotomy. The placement of the electrodes in each patient is illustrated

schematically.



Patient1  ILAEL

Channels IARLZ IARZ.F ARG4 IARAS IARGG PRIZ PRz  PR3.4 AMRLZ CAWRZE CAHRGA ALLZ AL23 ALa4 ARLZ ARZE ARSA ALz W23 W34 PHRLZ PHRZE PHREA
Ripples ) 552 w02 267 a11 os 17 1 o 214 2 ars o 8 18
R 29 22 29 28 28 24 26 24 23 a8 20 23 27 26 53 51 28 25 22 25 102 a9 20
FRandR ' os os 0z 04 00 0o 0o 09 24 04 0o 0o 0o 217 27 o1 02 02 04 67 24 04
Patient2  ILAEL
Channels ALLZ ALza ALa4 ARLZ | ARZ3 ARS4 ELLZ El23 Ela4 ERIZ ERZ3  ERaW WLz W23 WLa4  WRiZ2 WRZS3 HRIA PLLZ  Plz3  PLa4  PRIZ PRED
Ripples 443 77 51 526 182 14 26 15 27 514 n7 08 a8 18 18 714 197 16 16, 28 04 8.9 08
R o1 a2 34 163 35 16 20 24 18 54 26 17 27 19 22 181 26 26 131 60 25 162 25
FRandR a5 14 09 75 10 00 oo 00 o1 27 0z 00 08 00 00 67 03 oo 17 0z o1 08 00
Patient3  ILAE1
Channels AHLL-Z AHLZS AHLGA ARRIZ AHRZS AHRGW ALz Als4 ECLLZ 'ECL23 ECLa4 PHLIZ PHIZ3 PHLS4
Ripples 202 70 21 2119 1590 2388 16 07 02 20 04 o1 80 10 07
R 155 73 25 101 58 51 24 23 25 217 27 28 as 20 68
FRandR o1 26 0o 52 24 25 00 00 00 o0 oo 00 12 04 o1
Patienta __ILAE1
Channels ALLZ ALza ALa4 ARLZ | ARZ3 ARSA ELLZ El23 Ela4 ERLZ  ERZ3  ERaW MLz W23 W34 WR1Z HRZE FRIA PLLZ  Plz3  PLad  PRIZ PRED
Ripples 10 09 02 206 325 110 03 o 1os 1282 638 are 365 204 826 1603 446 122 os
R 23 23 28 234 180 55 28 29 24 29 29 25 57 53 a2 190 190 135 25 29 24 84 217
FRandR 00 00 00 120 123 23 00 00 00 00 00 00 17 16 17 50 64 50 o5 12 0z 52 00
Patients  ILAE1
Channels  'ALLZ  AL23  ALs4 | ARLZ | ARZS | ARe4 ELL2  Elzs  Els4 | ERIZ  ER23  ERs4 W12z W23 N4 | WRIZ  HRZS3  HRaA | PLLZ P23 PLa4 | PRIZ
Ripples 142 33 18 430 301 82 28 6 1 69 a7 66 33 14 184 72 16 176 33 6 171 2
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 07 0z 00 62 0z o1 03 o1 00 04 o1 o1 02 02 0o 04 0o 0o o1 o1 0o 04 o1 o1
Patients  ILAE1
Channels  ALLZ  ALZS ARLZ  ARZE AR ELlz €23 ELa4 ERe3 ERR W1z M2 L4 | HRLZ AR23 HRS Pz Plza  PLa4 | PRLZ | PRZ3 PRAA
Ripples 838 559 210 203 28 23 15 os o. 07 o o1 o 03 2 as, 763 19 1473 42 0s
R 02 55 86 62 27 23 26 23 30 22 23 22 26 24 25 27 24 22 24 181 116 27
FRandR a3 24 a0 32 o1 00 00 00 os o0 00 00 00 0o o0 0o o1 04 00 76 28 02
Patient7 _ ILAES
Channels ARLZ ARZS AR34 ALLZ ALZ3  ALS4 HRIZ HRZ3 HRs4  WLLZ Hl23 WS4 ERLZ ERZ3 CEEaE PR23  PR3A  PLIZ PL2d  PLad
Ripples 4 o 26 38 08 426 690 756 158 a8 12 10 24 224 14 62 18 238 06 7122 576 36
R 52 24 os 56 24 28 174 218 270 | a2 180 50 24 50 20 22 2 6 2 174 50
FRandR 04 00 00 10 00 00 50 76 76 74 16 00 0o os 00 00 20 22 14 a0 B2 02
Patients _ILAE3
Channels | ALLZ AL ARLZ AR23 ARaA | ELLZ B34 ERiz  ER2d WLz W23 HLa4 HRLZ  HR2E  HRS: Pz PLza | PLAA | PRLZ  PR23 PRAA
Ripples 184 o1 a5 62 03 26 28 a1 17 05 39 a4 08 25 o1 o1 18 03 02
R us 19 29 22 24 59 24 a8 35 23 24 21 a7 52 28 38 17 21 38 22 23
FRandR 74 0o o1 o1 0o o8 0o 11 os 0o 0o 0o 15 17 02 os 0o 0o 'Y o1 0o
Patienio ILAES.
Channels | ALL2" ALS4 | ARIZ ARZS ELLZ Els4 | BRIz ER23  ERe4 | HLL2 | Hl2s  HL3A  HRLZ HR34 | PLLZ | PL23  Plad | PRIZ  PR23 PRIA
Ripples 357 36 229 590 19 220 a9 68 647 144 29 233 158 283 145 66 525 67 a9
R 15 53 55 22 a5 20 58 19 23 425 5 23 11 55 32 62 20 20
FRandR 70 10 26 o1 15 00 11 o1 00 215 00 40 o1 59 12 02 36 0z o1
Patient10 _iLAE1
Channels 'GR1-Z2' 'GR23 'GR34 'GR4S GRSG 'GR67 GR7S GRO10 'GRIOII 'GRII1Z 'GRIZ13 GRIS14 'GRI&15 'GRI516 'GRI7-18 'GRIG19 'GRI920 GRZ021 GR2122 'GRZ223 'GRZ324 'GRZ526 'GR26:27 'GRZ726
Ripples o 1 a 2 2 57 a2 aa o 8 25 2 & 5 o H 8 4 6 o 2 3
R 3 1 2 2 2 3 3 H 2 2 3 3 3 a 3 3 2 2 2 3 3 3 N 2
FRandR o o o o o o o o o o o o o 1 o o o o o o 1 o o o
Channels ~ ‘GR28.29' 'GR29-30' ‘GRI0-31 'GR3LIZ ARLZ IAR2T  IAR3.4 | IPRIZ  IPR2E PR3
Ripples 7 a7 a1 2 s s o 31 01
R 2 2 2 2 2 2 2 12 1 3
FRandR o o o o o o o s 4 o
Patient 11 ILAE1
Channels  'GRL-2' 'GR23  'GR34 GRS GREG  'GRG7 GR7G GR910 GRIOII GRII12 GRIZ13 'GRI314 GRI415 GRI516 'GRI718 GRIS19 'GRI920 GR2021 'GR2122 'GR2223 'GR2324 'GRZ526 GR26:27  'GRZT26'
Ripples 751 448 655 1073 la21 847 260 1%, 1439 | 1466 1678 1456 1034 852 1069 %62 B26 139 1567 580 813 62 845 707
as 26 2. 28 2 63 20 155 224 104
FRandR 14 04 04 os 10 07 o1 20 25 12 14 11 o7 os 23 16 04 12 14 0z os a0 a1 28
Channels ‘GR28-29' ‘GR29-30' ‘GRA0-31' ‘GRAL-32' ‘GRII34 ‘GRAA-35' 'GRIS-I6' 'GRIG-AT 'GRAT3G 'GRIGIY 'GR3V-AD 'GRALAZ 'GRAZAT ‘GRAIA4 'GRA4-AS 'GRAS.AE 'GRAG-AT 'GRAT-AE 'GRASS0 GRSO-51' ‘GRELEZ 'GRS25F 'GREISA ‘GRSA-SS
Ripples a22 sas 34 288 613 684 68 575 e ass  a07 524 50 259 635 145 1049 63 a5 517 547 53 144 2.1
R s 24 13 64 207 a8 53 a2 a2 26 24 23
FRandR 12 os 02 o1 26 a1 55 11 15 04 o1 17 23 04 12 11 08 0z 15 09 09 00 0o o1
Channels  ‘GRSS-56' ‘GRS7-58° 'GRSS-50' 'GRE9-60° 'GRE0-61' 'GREL62 'GRG263 'GR664 ‘TRLZ  TRZF  TREA  'TRAS  TRSE  TRE7  CTRI-E  TRE-Q  TRO-10 IARGA’ IARAS' ARG 'PLRSS PLRG7 'PLRTE PLRI31A
Ripples 81 785 705 381 165 s16 871 602 1215 1000 551 422 225 208 02 01 02
R 27 33 26 22 20 31 31 24 76 607 175 a2 a3 27 26 23 27
FRandR o1 os 03 o1 00 04 o8 03 £ 225 65 09 04 02 0o 0o 0o
Channels  PLRI4-15' PLRIS-16' PMRS-6' 'PMRE7' 'PMR7-8 'PMRIS-14' PMR14-15 PMRIS-16'
Channels | 'GLL2'  'GL23 | GLs4  GLa5  GLs6  'GLe7  GL7.6 GLO40' 'GLION 'GLILIZ 'GLIZ13 'GL131# 'GL1415 'GL1516 GLI7.18 'GL1G.19 'GL1920 'GL2021 GL2122 'GL2223 GL23:24 GL2526 GL2627 | 'GL2728.
Ripples 609 a2s 531 a1 159 s34 726 589 s18 a0 104 82 503 51 s1a a3 450 525 126 201 a4 428 8 66
R 67 29 28 27 24 27 a5 22 23 28 22 29 20 23 a1 27 25 22 27 26 24 a0 a1 a1
FRandR o7 02 ' 0z 0o o7 10 0z os 0z 0o 04 o0s o1 04 0z 0z 04 00 0z 0z 04 0z 0z
Channels  'GL2820' 'GL20-30° 'GLA0AL 'GLALEZ TLLZ TL2F  TLAA | TLAS  TLSE  TLeT  TLT-E  TLaY  TLe10
Ripples 34 198 749 675 364 287 88 23 o1 01
R 20 33 20 37 a1 37 28 a2 a2 29 21 20 29
FRandR 0z 0z 04 15 17 14 07 09 09 o1 00 00 00
Patient 13 __ILAE1
Channels 'GRI-2 'GRZ3 'GR3-4 'GR9-10' 'GRI0I 'GRII12 'GRI718 'GR15.19 'GRIS20 'GR25:26 'GR26-27 'GR2725 'GRZG29 GR29.30 'GR30-31 'GR313Z 'GR33-34 'GR3435 GR3IS36 'GRI6I7 'GRIT-36 'GR3639 GRI9A0 'GRAIAZ
Ripples 781 543 758 82 250 799 1487 1588 883 1190 1361 1651 1947 2105 1818 1483 1214 1934 1637 1412 602 733 801 1162
FR 27 25 29 20 22 24 38 a3 27 37 33 37 32 60 37 56 34 a0 a8 35 24 26 30 a8
FRandR os os o7 00 o1 os 16 15 os 11 10 14 14 20 14 17 08 16 19 10 0z 04 04 12
Channels  ‘GRA2.43° 'GRAZ-A4 ‘GRA4-45' ‘GRAS-46" ‘GRA7-48' 'GRAO-S0 ‘GRSO-51' 'GREL52 'GRS2.53 'GREI54 'GRSA-SS 'GRSS.56 'GRS7-58 'GRSE-50 'GRS9-60' ‘GREO-61' 'GREL62 'GRE263 'GRE3E64 TRLZ  TRZE  TRIA  TRaS
Ripples 74 1710 | 1872 200 1300 o11 1007 1573 1902  1ses 1732 6. 0.4 1305 95.9 o o 233 a9 427 202
R 53 as 50 a1 28 26 23 a1 a9 a0 27 26 22 a3 a7 52 52 o7 124 339 107
FRandR 19 17 21 16 11 o7 o1 14 21 14 o8 o5 o1 o8 13 23 22 12 13 39 a2 50 35
Channels “TRG-6 ‘TRe-7” TR7-8 TRE-9 TROAD' ‘GRaS'  'GRSG'  'GRGT ‘GRIZ13' ‘GR13-14 'GR14-15' 'GRIS-16' 'GR20-21' 'GR21-22' 'GR22-23 'GR23-24'
Ripples 538 650 478 74 120
27 26 22 19 3s
FRandR 03 os 0z 00 os
Patient 14 ILAE1
Channels  ARL-Z ARZ3  WPRIZ IPR23 | PR3 PLR1Z PLRZS PLR3-4 PLR&S 'PLRO-10 'PLRIOAL PLRIL1Z PLRIZ 13 PMRIZ PMRZS PMR34 PMRAS PMRO-10 PMRIOL PMRIIIZ PMRIZ13 TRIZ  TRZS TR34
Ripples 760 575 88 B8 1427 75 148 68 804 E 72 641 260 1 985 1064 844 929 775 862 5.2 81 76 82
R a4 26 a9 470 30 24 30 31 27 26 51 25 50 59 56 75 53 26 40 62 51 29 32
FRandR 14 12 os 10 172 02 02 04 07 02 05 05 03 20 28 21 19 24 08 11 24 01 01 01

Channels ‘TR4S' ‘TRS.6 TRE.T' TR7-E 'TREG TR9-10'
89 20 10 04 o1

Ripples 1
R 26 25 22 24 23 26

FRandR 00 00 00 0o 00 0o

Patient 15 ILAE1

Channels TBAL1-2 TBALZ TBALGA TBPLIZ TBPLZS TBPLSA TTLLLZ TLL23 TLL54 TLL45 TLLS6 WLLOA0 TLLIO-11 TLLII12 TLL1215 TLL1314 TLLI718 TLL16-19 TLL19-20 TLL2021 TLL2122 TLLZ526 TLLZ627 TLL2726°
Ripples 002 530 227 18 1778 756 1ol 5Bl 1232 1373 1517 62 808 1454 1154 1424 1265 1976 2208 2107 2061 755 1254 1302
R 26 22 77 o1 59 28 59 190 190 a7 23 23 as a5 20 20 a5 a5 a3 29 27 a1 24 51
FRandR o8 03 13 15 15 os 25 15 16 09 13 os 07 11 09 11 11 15 15 14 12 09 08 14

Channels  “TLL28-20" ‘TLL29-30' ‘TLL30-31' TLLE7"  “TLL7:8" “TLLIA1S" TLLIS-16' TLL22:23" “TLL23-24' TLL3L32"

Ripples
R 35 38 36

FRandR 12 15 15

Patient 16 ILAE1

Channels 'GL1-Zz 'GLz3 'GLs4  GLé5  GLs6  GL67 GL76 'GL910 'GLI0AT 'GLII1Z 'GLIz13 'GL1314 ‘GLIA15 'GLIS16 'GLI716 'GLI619 'GLISZ0 'GL2021 'GL2127 'GL2223 'GL2s2d 'GLz626 'GL2627 'GL2728
Ripples 267 as1 8.0 434 1045 1051 1203 584 1030 969 600 802 884 048 1274 ) 217 %47 1083 867 %1 807 6.0 720
R 2. 27 28 23 134 157 85 24 28 a3 26 244 265 108 73 24 23 as 02 260 245 a9 28 23
FRandR o1 04 os 03 58 68 a5 08 13 15 os s 66 34 25 10 0z 13 21 a1 a0 20 02 09
Channels ‘GL28-29' ‘GL20-30° ‘GL30-AL' °GLILAZ | TLLZ TL2d  TLA4 TLAS  TLSE  TLeT  TLE  TLe9  TLoao'

Ripples 100 1160 859 017 57.7 497 637 543 4.4 03 o1 o1 o1

FR 89 103 50 a4 646 ara 126 50 26 20 20 26 26

FRandR a1 a4 19 19 6 153 77 27 07 00 00 00 00

Patient 17 __ILAES

Channels ‘FARLZ 'FARZ 'FARSA FARAS FARSG FARG7 FAR7-E 'FARS0 FARIOLL FARIL1Z FARIZ13 FARI3 1A FARIAIS FARIS16 FPRLZ FPR23 FPRIA FPRAS FPRSG FPRG FPRT-E FPRO10 FPRIO-L FPRILIZ
Ripples 15 1206 a 6 a5 a2 7.0 M 6.0
R 00 20 62 110 218 250 160 00 28 24 174 166 50 68 50 268 265 04 50 68 22 202 270 6.4
FRandR 00 o8 20 05 10 10 04 o0 o8 00 08 04 08 o8 14 10 12 05 08 14 04 20 28 08
Channels  ‘EPRIZ3 ‘FPRIZAA FPRIAIS EPRISAE TRIZ.  TR2E  TRE4  TRAS  TREE | TRET  TR7E  TREY  TRO10

Ripples 674 808 650 816 65 485 380 326 310 344 302 184

R 338 126 198 198 96 o8 174 136 36 54 38 22 24

FRandR 10 12 14 o8 16 12 20 18 0z 08 04 00 00

Ripples s ava s04 1628 62 168 1300 1373 8656 652 430 188 348 a1 02 11 82 214 192 s 15 a8 21

R 2. 23 77 25 22 202 11 23 a2 26 26 21 18 22 a1 204 2588 41 a1 26 26 28

FRandR 0z 00 o8 aa 04 o1 59 7.4 13 10 04 o1 0z 03 00 o8 18 14 0o o1 00 oo oo

Patient 19 ILAE6

Channels PL23 PLa# PLaS PLs6  PLeT  PL7G  PLIOIL PLIL1Z 'PLIZ13 'PLI314 PLIAIS PLISI6 PLISIS PLISZ0 PL2021 PL21l22 PLz223 PL2324 PL2627 PL2726 PL2329 PL2930 PLI0SI PL3L3Z
Ripples 341 328 a28
R 19 18 37 35 33 26 27 a1 226 215 a5 28 23 25 36 19.4 157 25 25 31 71 188 165
FRandR 04 o1 08 04 04 04 os 14 36 30 14 o8 04 00 05 1o 102 03 o1 08 08 a7 82

Channels  TLLZ' TL2d  TLS4  TLeS  TLSE  TLeT L8 ITLOA0. TLIGAT TLILAZ TLIZ13 TLISA4 TLIA1S TLIS-16
6. 5 s

Ripples o 776 627 713
FR 86 02 76 86 60 12 33 100 84 a8 32 36 28 24
FRandR 12 12 os 09 09 o1 os 13 09 os o7 o7 os 05
Patient20  ILAES

Channels ‘OTLz. OTLa4 |'OTLAS OTL56 'OTLE7 OTL7 & 'OTLO.10 ‘OTLIOIT ‘OTLII1Z OTLI>-13 'OTLI314 OTLIA1E OTLIS16 | OTLLZ
Ripples %80 | 1050 7558 136 568 954 0.8 562 89 %63 654 158

R 3 22 29 a4 57 63 86 72 35 27 30 28
FRandR 12 10 o8 04 09 15 13 16 12 0s os 04 08
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