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Intracranial EEG (icEEG) may be recordesing

1. Subdural electrodesi contactembedded in thin Silastic plates arrangedTiRIPSOr GRIDS
(strip electrodes and gridesitrodes differ only in shape); principal approach (at least used to
be historically) in North America, the United Kingdom, and Germany

2. Depth electrodess. SEEG (stereoEEG) multiple-contactwirRes placed stereotacticalipto
brain substanceprincipal approach ifrrance, Italy, and Braziand now in North America.

SEEGyvs. GRIDS

Tailored to individual patient!
1 SEEG and subdural electrodes can be combined.
1 SEEG may access any cortical ar@acl. mesial, depth of sulci, insula, postoperative, multilobar,
bilateral) but spatial coverage may be incomplete (i.e., unexplored gray matter areas).
vs. 2/3-3/4 of cortex is inaccessible to subdural electrpbdewever SEEG has high
sampling errgresp. in MRI negative cases

Brain surface is 1562000 cn? (Donahue et al. 2018)
One 8x8grid coverss0 cnf & 1.7% of one hemisphericortex
One 10contact depth electrode samples 5 &.8% of one hemispheriwlume

SEEG Subdural grids
Superficial Fair (limited coverage) Excellent
cortex
Deep structures| Good Poor
sulci
Philosophical Network (epilepsyi network disease)| Node and its borders(epilepsyi node
target disease)




Gray matter
overallsampling

Better coverage of gray matter if the
desired signals atecal

Better coverage of gray matter if the desire
signals arealiffuse

Daria Nesterovich Anderscet al. Probabilistic comparison of gray and
white matter coverage between depth and surface intracranial electrode
epilepsy Sci Rep . 2021 Dec 17;11(1):24155. doi: 10.1038/s44588

034145.

1 gray matter coverage is highly dependent on chosen radius of influence (F
2.5 mm Rol depth electrodes covered more gray matter; surface electrod
cover more gray matter at Rol > 4 mm.

1 white matter and amygdalappocampal coverage greatest for depth

electrodes at all Rols.

Invasiveness Less \ More
Grids
SEEG

g
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®

£

0 50 100
% Seizure Freedom

MRI-negative | Preferred Less optimal
cases
Anatomic Can be challenging Straightforward

relationships

Cortical Fair (requires careful planning, good| Good(regular contiguous pattern, surface
mapping exploring cortical depths, e.qg. well covered)
perisylvian opercula); if need to rese
near language areas, better do awak
crani
Extensive Preferred
unilateral EZ
Bilateral Straightforward Challenging (can use burholes for strips)
Stereotaxy Good Poor (displacement, distortion)
Data 3D 2D
Seizure capture | Earlier May capture only late cortical projection of

deep EZ




Complications | 1-5% 5-30%
Cortical Penetrates No violation
violation

Brain distortion | None Common
Pneumocephalu None Common

CSF leak Less common More common

Children thin Need at least 2 mm bofjeractically, | Preferred

skull pati ent n2eeaebkl) t o

Previous Straightforwardmust avoid hardware| Difficult (subdural adhesions)

craniotomy Alternativei epidural peg electrodesan be used; another alternativeubdural
electrode can be placed in the epidural space, but unless the dura has been der

these electrodes cannot be used for stimuldiased mapping.

Adding Possible Not practical

additional

electrodes

(during EMU

stay)

Electrode At bedsideg(but better in OR) Requires OR

removal

Historic France, Italy, Brazil North America, United Kingdom, Germany

preference Advent of stereotactic robots made SEEG adopted worldwide

Implantation 322/ 121 minutes | 429 / 308 minutes

procedure time:
total OR time /
surgical time

Tandon N et al. Analysis of morbidity and outcomes associated with use
subdural grids vs stereoelectroencephalography in patients with intractal
epilepsy. JAMA Neurol. 2019;76(6):6B31

Blood product

transfusion rate,
postop narcotic
use (pain)

(ranges from O to 3):
* 1.3 in grids, 0.8 in SEEG

Lower | Higher
Median MME Per Period

+ SEEG appears less painful in .,

adults (Scoville et al., 2021) : «

or peds (Hunsaker et al,. '

2022)
* Analyzed morphine

equivalents:

» 307.8 in grids, 71.5 in SEEG

* Analyzed CAPA pain scores - * [} - [ I




Subsequent Challenging (performed after removg Straightforwarcbut needs to happentae
resection must use stereotaxy) but also gives | same procedure with grid remo\egéopen

more time for planning same craniotomy, use electrodes to guide)
There is no min or max time when to perform surgery after SEEG is done; SEEC
not obligate to surgery (SEEG is more like presurgical evaluatiori ioa the whole
advantage as intracranial EEG should be diagnostic tool and not to push to h
surgey at the engvs. subduralgrids lead to resection almost 100%is not fair for
diagnostic tool to be so pushy!)
Surgical Therapies Commission of ILAE led by Lara Jehi (202012
patients (10 hospitals, 7 countries, 3 continents):

* Grids more likely to get resection (OR = 1.4,
95% Cl 1.1 - 1.8)
+ SDE -> resection 79%
+ SEEG -> resection 66%

+ Seizure freedom higher with SEEG (OR =
1.7,95% Cl 1.2 - 2.3)
+ SDE -> sz freedom 41%
« SEEG -> sz freedom 55%

+ Complication rate higher for grids (OR 2.2,
95% CI 1.3-3.7), mostly infections
+ SDE 9.6%
+ SEEG 3.3%

Cases where SEEG is better

1)

2)
3)
4)
5)
6)

widely extensive or multiple lesions where only a small portion may be epileptogenic (e.g. nodul
heterotopia, tuberous sclerosis)

tempor al | obe epilepsy (unclear | aterality
deeptargets (thalamus, insula, hypothalamus)

bilateral targets

after previous craniotomyhere subdural space may be obliterated by scar tissue

RF ablation

Cases where Subdural Grid is better

1)
2)

3)
4)

near / in eloquent area

discrete cortical lesion with unclear extent of epileptogenic zone (e.g. ganglioglioma, cavernous
angioma, cortical dysplasia)

guestionable lesion not clearly distinguishable from normal tissue

young children, whose skull is too thin to hold SEEG bolts

Combination (grid + SEEG) casesmplant SEEG first then do craniotofy

INDICATIONS

A. Phase lll investigationswhennoninvasivegphase Istudies faito adequatelylelineate epileptogenic
zone- data obtained from noninvasive investigations not sufficiently congruent to propose direct
surgery (i.e. failure to clearly define the BZepileptogenic netwojk

= =4

Discordant (incoherent) EEG localization and MRI findings!!!
Localization to particular lobe whemaging has no abnormalities



\

1 Deep lesionge.g. hypothalamic hamartoma, periventricular gray heterofopias

0 greyheterotopiasnay indicate that cortex is malformedboth SEEG and subdural grids
may be indicated; same appliesctitical dysplasias

1 Temporal lobeepilepsy.

E |

A) bilaterallyindependent
N.B. most bitemporal epilepsies need icEEG (many turn to be unilateral!)
may consider bilateral RNf6r prolonged monitoring!
B) negative imagingMRI and PH)
N.B. PET hypometabolism in mesial structures is enough to diagnose mesi
temporal epilepsy!
Dr. McKhann all MRI-negative TLE patients should have SEEG to have
modified surgeryonly indication for temporal gridlanguage mapping.
(Dr. GonzalezMartinez ~ caninot remember last tinhémplanted temporal
grid.o )
C) to distinguishneocorticafrom mesial TLE (even in MTS, seizure onsets are not
confined to hippocampiis
D) extratemporalobe-onset seizwgs with rapid propagation to mastemporal lobe
E) unilateraltemporal seizurewith red flags- suspected to extend to extratemporal
areas¥ ( s o ctael nhpeodr afl plhusodo epilepsies
absence of febrile seizures, atypical history
secondary generalized GCTS
atypical EEG
head trauma, encephalitis
subtle MRI abnormalities outside mesial temporal lobe
0 otherwise, cases of temporal lobe epilepsy with consistent anatiectooclinical findings
are usually operated on after noninvasive investigations.
*insulo-opercular complex, tempoymarieteoccipital
junction, or to the anterior frontal cortex

GA WP e

sensitive but providdimited view(record only from electrode areiaprior noninvasive studies must
provide enough information to ensure appropriate electrode placement.

N.B. intracranial EEG is most helpful when hypothesis about location of epileptogenic zone is

clearly defined on basis of noninvasive data!
can be used farhronic recordings(up to 1 month).
intraop erative SEEGgrid sometimes is used bahly to complemengold standard extraoperative
recordings.

0 intraop US cashowwhere electrodes ane brain parenchyma.

. Selectneuromodulation targéesp. thalamic nucleughalamic implantatiomdication is being

actively investigated!

SEEGserves as anetworkdiscovery platfornthat informs both acutesectionplans
and chronimeuromodulation strategies

. Anothergroup of indications (nadlwaysrelated to epilepsy) brain mappingn preparation for

surgery

epileptogenic zone in or nealtoquent cortexi indication for cortical mapping (intraoperative or
preoperative).



D. Epilepsycausedy malformations of cortical development poorly accessible to surgical resection
for which SEEGguided ablation (e.g. RFC) might represent palliative therapeutic option

FREQUENCY OF USE

1 with advent of newer imaging techniquesly 10-50% of surgical candidates require invasive EEG
(vs. 5060% 1020 years ago).

cortical resections based on i nvas-freeaicdnEi@ontyat a
20% patients

1 Joseph R. Smith and Kostas N. Founitagasive monitoring is used:
d in anterior mesial temporal resectiod3% with normaMRI, 19% with MTS, and 29% with
foreign tissue.
0 in extramesial temporal or neocortical (XMT) resecti@&% with normal MRI1,45% with
foreign tissue lesions
1 USA traditionally has been a subdural grid proponent; pamadigm shiftsi from subdural grids in
99%of caseto SEEG in99%of casegDr. Ashwini Sharai.

5-SENSESCORE

T online calculator

AstnerRohracher A Zimmermann GAvigdor T, et al. Development and Validation of thRSENSE
Score to Predict Focality of the Seiz¢mset Zone as Assessed by
Stereoelectroencephalograpt@dAMA Neurol.2022;79(1):7079.

Can noninvasive presurgical investigation predict focality of seianset zone in SEEG?
5 variables:
1) lesion on MRI
2) extent of ictal discharge
3) extent of interictal epileptiform discharges
4) strength of localizing semiology
5) localizing neuropsychological deficit
Using optimal mean probability cutoff 37(6e. score < 37.6 = SEEG is unlikely to identify a focal
seizureonset zong
Sensitivity 83.3% (95% ClI, 72-84.1)
Specificity 76.3% (95% CI, 66-85.8)


https://lab-frauscher.github.io/Sense_calc/

\,« kToR’s NoOTES INTRACRANIAL ELECTRODES E13 Q)
Statistical information on the 5 variables of the 5-SENSE score
| Model Standard | Odds
Variable coefficient | deviation ratio 95% Cl Pvalue
Lesion extent
Focal 0 [Reference] | [Reference]
Mo lesion -2.2636 0.6228 0.10 0.03-0.33 | P<.001
All other lesions -2.1494 0.6115 0.12 0.03-0.37 | P<.001
Interictal EEG extent
Mo IEDs 1.8056 1.0425 6.08 0.88-58.97
Bilateral independent 0 [Reference] | [Reference] | [Reference] | P=.08
All others _ 1.1807 0.8424 _ 3.26 _ 0.7-23.26 | P=.16
Meuropsychological deficit
Localizing 0 [Reference] | [Reference] | [Reference]
Mot localizing -0.2554 0.4911 0.77 0.26-2.05 | P=.60
Mo deficit 1.1550 0.9000 3.17 0.54-19.56 | P=.20
Localizing semiology
Strong 0.8489 0.4771 2.34 0.94-6.18 | P=.08
Weal or not localizing 0 [Reference] | [Reference] | [Reference]
Ictal EEG onset extent
Facal or lobar 0.8442 0.6936 2.33 0.61-9.54
Bilateral synchronous 0 [Reference] | [Reference] | [Reference] | P=.22
Mone or multilobar or diffuse | -0.8124 0.6789 0.44 0.12-1.71 P=.23

CONTRAINDICATIONS

mental retardatioor uncooperativgatienti will pull leads in EMU.

skull thicknesgs a consideration for kids (there are SEEG cases done on 2 yo).

previous craniotomynight be a contraindication for electrodes over the eloquent cortex due to the ris
of corticaldamage while dissecting adhesionsjths not a contraindication f{@EEG.

E

PREOPERATIVE, PERIOPERATIVE

antiseizure medications (ASM}ee below->

no dexamethasorierisk of infectiong(electrode induced brain edema in extreme cases may respond
steroiddater in EMU).

no NSAIDsi risk of bleeding.

check platelet functiorf patient is onvALPROIC ACID (better to stop ilL4 days prior to icEEG).

Dr. Jerome Engaloes WADA after SEEG to make sure damage was not done with SEEG

= =

= =4 A

COUNSELLING

1 reviewmedicationsthat increase bleeding risk.
1 review possibleomplicationsi hematoma, infection, retained electrodes.



1 reviewpossibility oflengthy studieshat require them to be confined to a single room for, in rare
instances, weeks at a time.
o epileptologists will wean antiseizure medications and use other provocations (sleep
deprivation, photic stimulation, hyperventilati@haling down VNS outpyt
o possibility thatpatientwould not have seizures in the prescribed time périvd will use
stimulation to evoke seizures.
intracranial electrodes and head dressing cdrebey and difficult to toleratfor some patients.
transtemporal electrodes will caus@eness when chewing can use soft diet.

= =4

EPIDURAL ELECTRODES

1 in comparison tecalpEEGs,epidural recordings havenproved signato-noise ratioqldue toreduced
volume conduction and amplitude attenuatiogliminatedmyogenic and kinesigengcalpartifacts).
semtinvasive nature fewer infectiousand hemorrhagic complications.

epidural electrodelesigns

a) ball electrodes

b) screws- made of titanium and has a shaft to prevent overpenetrémgth varies to
allow stable placement and to accommodate the varying thickness of the scalp and
calvarig screw head is hexagonal to permit easy placement and removal of the electroc
with a wrench; rightangled EEG monitoring leads can be placed in the screw head.

c) pegs- composed of mushrooshaped Silastic elastomer, and the stalk tapers from a
diameter of 4.7 mm to a diameter of 0.5 mm; at the stalk base, either stainless steel or
platinum tips are used to conduct the electrical current.

d) strip arrays

E |

SUBDURAL ELECTRODES

1 contacts embedded in thin Silastic plates arrangsuRmPsor GRIDS (strip electrodes and grid
electrodes differ only in shape);
i placed through burr holes (strips) or craniotomy (grids).
I contactcortical surfacedirectly.
i some surgeons implant apidural spacde.g.the patient with prior craniotomyscaring
may obliterate subdural space, esp. over eloquent cortex).
i allows recording and cortical mapping.
I cortex within depth of sulcus is not sampled adequately!
1 sTriPsallow smaller craniotomies to be made and should be used generously over the convexities ¢
sylvian fissure.
high-density(5 mm between contacts) grids are indicated onlpé&srRolandic epilepsy
contactscome in bothplatinum andstainless steel
0 stainless steeis not the preferred material dueitderior MRI compatibilityandless favorable
electrochemical characteristifar chronic neural stimulation

1 developed about the same time as SEEG.
T Northfield (Aplate electrodeso in 1968).
1 strips popularized in 1980s (Wyler, 1986 in JNS); grids widespread after this.

= =4



ELECTRODES

INTEGRA - AURAGEN SYSTEM

No longer in intracranial EEG business since 2020
Old catalog

Does not manufacture grids!

Ad-TechMedical Instrument CorporatioRacine, WI, USA
Catalog

AD-TECH

MEDICAL INSTRUMEN RATION

1 intended for temporary (< 30 days) use with recording, monitoring and stimulation equipment.
1T AddTechdés products dreee natur al rubber | atex

Characteristics
1 composed of the same contact and insulating materials as depth electrodes.
1 platinum basedisk-shapectlectrodes on a silicone based st{8dastic) that easily conforms to brain
surface.
0 large contacts and Silastic insulation minimize dural pain gpatcal
stimulation.
0 platinum (vs. stainless steel) allows safe postop MRI.

9 distance betweercontactcenters10 mm.

1 contact diameter 4 mnexposedcontactdiameter 2.3 mm.
I tails are 1.5 mm diameter

Strips

Catalog

paddlewidth - 8 mm
paddlelength: 32 mm (2 contacisonly LTM)
52 mm (4 contacts)
72-74 mm (6 contacts)
92 mm (8 contacts)
112 mm (10 contactsonly LTM)


../Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Integra/Integra%20-%20Auragen%20electrodes.pdf
http://adtechmedical.com/
../Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Ad-Tech/Ad-Tech%20electrodes.pdf
../Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Ad-Tech/Ad-Tech%20electrodes.pdf

132 mm (12 contactsonly LTM)

|OM (intra-operative monitoring) strip i contacts numberednly 4 or 6 or &ontacts

10 mm

375 mm '
8 mm (-f“\fa\@@\-. ([ 123 4/ | 45

" I = = . = .

// -1|:|2|:|3 |:|4 |:|5 |:|G|
Il

/] 12 3 456 7 8

I e N e N e I = N = N = I == N |

Cable-attachedwith 3D style contacts(5 mm exposure):

I S —
] I

Cross-section view of 3D style contact




1omm] (@ ® ®@ @ = . . —

|
’_ 54 mm Random color band

1.5 mm#—t—1u
\ 2
=
2.4m ﬁ
\‘ ﬁ

(EROGAG®E@® = = {

}774 mm4‘ Random color band 1
1.5 mm+-—=

N o
=

2.4m —

CESNSECKCECECEC> - {

’7 94 mm I Random color band

1
1.5 mm=——
2

—
4

2.4m S
—
=
—
Clover-leaf IOM electrode

9 shape stabilizes the electrode contact on the brain.
i stainless steel numbered 3D style contacts (5.0 mm exposure).




192 cm

LTM (long-term monitoring) strip i contacts nomumbered#1 contact is most distaljith reinforcement
1 has 2 contact version (32 mm paddle)
9 4 contactversionhas 15 mm spacing between contg§6%mm paddle length)




10 mm

Contact #1 T ‘ 375 mm ‘
(typical) \O " 1ol
:-—-"’; ’ T Tmm
32 mm *‘
T~ /[ 1.2 3 4
BmmI(OOOO_——____ h‘ e N I — |
52 mm 4‘
15 mm

([
(O 'O 'O O O O ; 1=2=3=4=5=6l

—
—

(O OO0 O 12345678

‘7 92 mm 4‘ J

—

-
____:

12345678910

((@leieieeterooroiei—

—
—

| 112 mm |
,QOOOOOOOOOO; “ 1234567 89101112
|( 132 mm

LTM narrow-body strip i paddle width 6 mm,exposed contact diametef.8 mm, onlyplatinum, only
4 or 6 or 8contacts(paddle length same as regular version)




Contact #1

(typical) \ 10 mm 375 mm | 1.5

|mm
EOle0I0— {

® — _ 123 4 |
/! |
52 mMmm——

6 mm ( OAOOOOE /’. -1=2=3=4=5=6l
B /!
72 mm
— /, 123 4 56 78
O X e o e e D N B e |
‘(OOOO O=0:0 _.._‘ )
| 92 mm

LTM A3Do strip 7 contacts numberegaddle width 10 mm @ mm wider than regular versiqmexposed
contact diameter5.0 mm, onlyplatinum, only 4 or 6 or &ontacts(paddle 2 mm longer than regular
version)

1 1
] I
Cross-section view of 3D style contact

1 1.5
375 mm mm
[/ 123 4l
10 mm e |
/1
[
(= 1—-\ I/)N\I /;"';\J Ifﬂ:\l [/)lﬂ) (4 \-\\ , '1I:I2I:IS|:|4|:|5|:|6|
N N NG N N \_.//" J'J‘
74 mm
— YA Y 1234567 8
ﬁ'\i‘-}' 'C"'/‘ i) y) '\&f’/ %) %% #::::::
| 94 m

L TM fL O shaped strip i only 8 contacts, straight or curved paddle:




8
7 8
© 7
° 6
4 5
3 4
2 3
! 2
~ 10 mm !

@1 @O ®E @) |8mm
}—30 mm—{ {8\7&0 (9) ©® ® @ fz‘\@

Reversed
8
7
6
8 5
7 4
& 3
5 2
4 1
3
2
1 “O®6 o
— v &)\ N (L) ®
(Q)[I@ @) @ @ (9} Q_) @ Platinum marker

(typical)

LTM ATo shaped strip i only 8 contacts, straight paddle:
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-
~/

@ (s

\
&)

O)(
[
—

80 [ 12345678

mm

(3 @

A
(2)

(o

LTM multi-strip

Platinum number
marker (typical)

Contact #1
(typical)

Last contact Color Bands

5l o ® (typical)

Dual-sided interhemispheric L TM subdural electrodes
Mirror-imaged contacts on both sides of the electrode
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10 mm
Conlact#s—\- Tﬁ 8 mm — Contact #1 ‘ 375 mm ;‘

T | (@00 Otz

I—

Contact #12 —\ /—Contact #1

Side 2 ‘_ — 4‘ N Side 1

Platinum marker

Platinum number
Contact #20
/_ / marker (typical) 10 mm

n 107 O0OGOO

Side 2 . mm mm [ Side 1
pooo
L Contact #2
Contact #1
10 mm

Contact #1
Contact #2

123456 7 8910111213141516

‘ 1718 1920 2122 23 24 25 26 272829 3031 32
Side 1

80 mm

Side 2

Contact #32

Grounding electrode
Catalog: NS02RKS10X-000>>


http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Ad-Tech/Ad-Tech%20ground%20electrode.pdf

&
& CAERO
Connection System
L3

Catalog

1 single tail options available (used with the singél passing needleseduces the number of tunnels)
N.B. single tail grids have platinum marker in different location.

Catalog: FGO8A -SP10X-000

| | 375 mm ‘
@D@(T-)@I M 12 34 567 8 | 15
20 mm [@@ clo)n l mm

e

Catalog : FG16A-SP10X-000, FG16A-SS10X-000

10 mm

20| ®D®®®®@®@ 1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16
T“m @@@@@@@@ %ﬂ:ﬁ:ﬁﬂ:m
}7 80 mm 4‘

Catalog: FG16C -SP10X-000


../Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Ad-Tech/Ad-Tech%20electrodes.pdf

INTRACRANIAL ELECTRODES

E13 Q1)

O ® ©
® O 60 6
®® O @

Platinum
Marker

L]
& CASRIO
%
Connection System
&

l 1 23 45 6 7 8 9100 1213141516 l

® ®
\ J
Catalog #: FG20C -SP10X-000 - $916.00
Platinum
marker
(typical)
FJB/@) C\L // 4 2 3 4 56 7 8 9 10
~
somm |©© C\ O ® )]
O & @ O O L H 1112 13 14 15 16 1718 19 20
Cleleiein )/
—— 950 mm—
600 mm
10 mm 5 mm outer diameter
(/ ( /@ nﬁ:\-h 60 cm tail
40 mm

10 @@@@@
mim

@ ® O ©@

Loceee

|—52 mm—‘

Catalog #: FG32GSP10X000 & FG32GSS10X%000

10 OO0 ®
mmlloeeeee®e
omm |©00RE0®O@®

80 mm

lj ”123456?8910111213141516
; 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

OO E®®
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. 5 mm outer diameter
Platinum marker

—_ (typical) 60 cm tail

CEEEEEEE
PREEERE®E
CECREORE

EEEBRBOE

82 mm

40 mm

Platinum Marker

(Typical)

(D0 (@) (D) (2D (D (D ()

G @ @ @ © © @ [ 1 2 34 5 5 7 89 1011121314 15 16
) = = N = I = = I = = = = = - - - - |

N Fe= o <R I

@@EOORO®E /

EEPPRAAR®G® [ 17 1819 2021 2223 24 25 26 2728 2930 3132

60 mm

'.F:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:l

I 33 34 35 36 373839 40 41 4243 44 45 4647 48

'.F:ﬂ:mm

REAROE®®

B®O®B@®®

@RIPEGE) /

80 mm

39 @9
—
@9 @9

(@
G

1.5

mm
CErrrrlE) [1 2 345 678 91011121314 15 16
@ _9)@ @ B E\- I ——————————————— [ —— I — = . . = - = . = . . - - - - - - - - - -
®

ceO86 .

®®CB8BEE
BPBBEB®®E® |
EPRIQQROE® ;
P@®®

©® {
eBeeee®® |

80 mm 375 mm |

[ 1718 19 2021 2223 24 2526 272829 303132
Hr o oo oooo oo oo ooo1

80 mm
| 33 34 35363738 3940 41 42 4344 45 4647 48

| = I — . — - - — - — - — - — - — - — - — - - — -

| 49 50 515253 545556 57 58 59 60 616263 64
" N — N — I — . — . — . — . — . — - — - — - - - — -
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. — 6 mm outer diameter
@@@@@@@@B L 60 cm tail 5‘1516
@O CRRE
CECREERE | imm | ol isageat
ARRRB®® B R
L e B e ——— T
POPIRRE® S
PROOBDB®@
OBRPBERC® J
82 mm

5-mm spacing (8x8)

Catalog: FG64C -SP05X-000 & FG64C-SS05X-000

45 mm

0 @ @90 @ DO
61 63 @9 37 29 29 (13 (5)

€369 @) 393123 15 @)
64 56 48 @0 (32 29

]

€2 (64 48 (38 (30 22 14) (&)

69 60 @2 (39 @9 19 10 ()
6969 @ (39 @) 19 1) (3

(H@ORBDOD)

»
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3
3

Catalog : FG64C-SP05X-0CB >>
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©
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Electrodes are shown with the
exposed contact surfaces
facing DOWN.

1.5
@ mm
(©) (™ (8 12 345 678 91011121314 15 16
@ F‘“m
&

I' 1718 19 2021 2223 24 2526 27 2829 30 31 32
IJ

:=.

[| 33 34 35363738 3940 41 42 4344 45 4647 48

EEEEEC TPy ey

[[ 49 50 515253 545556 57 5859 60 616263 64

%.n____.m____..

375 mm }

Platinum BRI
\BRIO

MG rker A Connection System

Red Yellowi12345673910111213141516

Green Blue 7 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32

Orange Violet 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

N NN (R

White  Black

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64



http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Ad-Tech/FG64C-SP05X-0CB.pdf
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35-contact temporal lobegrids

1 designed for the temporal and sigimporal cortex.

Right temporal lobe:
Catalog #: FG358P10X200- $1,190.00

@ ®

©®@O @

‘ 375 mm

’ 25 26 27 28 29 30 31 32 33 34 35

10mm (@ Q@ ®
@ @ @ [ I 1314 151617 18 19 20 21 22 23 24
0o |®6 O © @ @

4
LU ICIOROICESES) ‘ 1 23456789 101112
CIQ @ @ @ ©

Left temporal lobe:
Catalog #: FG358P10XZ00- $1,190.00

mm

}—eo

m—

Platinum marker

(typical)
clorrre
DEEOEQ
OEOOOE
©REOR®E®
QQ®
®@Q®
®O @

1.5
mm

12 3 4 56 7 8 9101112
\:%%:m‘r

” 1314 151617 18 19202122 23 24
” 25 2627 2829303132333435

& @ )

— 30 mm

Split grid
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Platinum marker
(typical)

Contour ed shape (scallops & dlits)

1 more flexibility to conform to the brain (contact Aakch to inquire if your preferred grid can also be
contoured).

1 numbered, platinum contacts, 4.0 mm diameter with a 2.3 mm exposure.

1 10 mm contact spacing is standard; additional spacing options available.

4-tall:
Catalog #: FG64C -SP10X-0C6 - $1,439.00

Platinum Marker

(typical)

| 375 mm |

1.5
mm

%%@L / 1 2 3 4 5 6 7 8 9 10 111213 14 15 16
REROQ ! T

®®®®®' . / 17 18 _19 20 21 22 23 24 25 26 27 28 29 30 31 32
AREEE® /
"

TOO® O
-@@@@@{

e
DRO®O®®

}7 80mm4’

Single-tail:
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—r (C—)III@ @ @ @ @ @ @ — 6 mm outer diameter
PeP OO E®
OEPRARE
O@E@OOO®O®E®®
80
D ® 6O e
®

— 38 cm tail

Perpendicular tail - smaller craniotomytéils also positioned closer together):
Catalog #: FG64C -SP10X-020 - $1,584.00

10710 OO V0 OO ©

mm — — —

) EEEEEE®

B &) k) RS e
2) &) &)

1 2 34 5 6 7 8 9 10 11 12 13 14 15 16

o _ S

N/ ]
@ ﬂp\\ G\\ SN 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
SNSRI T

8 —_——
@J 8)
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SORSPENIRNIL
Yot Yoo I
OO 6 ® 6 @
(® @)® @& e @

80 mm |

i 375 mm |

r{12 3 4 5 6 7 8 9 10 1112 13 14 15 16
= I I — N~ N — I~ N~ N~ I — S~ I~ ) ~ S~ N~ I~ O~ |

PMT
Catalog>>
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2l10-64-126 or Z2111-64-126 or Z2l10TX-64-126 or ZI1ITX-64-126

- 41 e -
‘ceoe0@a o)
©O0O0O0O0O0 O o1 Penn
00000000
0000000
41pmm
0000000
o0 00 Q00 oM TE In Model Number means Textured Electrode Surface
0O0000O0O0O0 No Radiopaque Marker
QL5imm (00207 Thick
a8 @ d& 6 & TeB Contacts Numbered
L. inline Tall Connectionis)

Grid Orlentotion [Bx8]
B Exlt Locations, 8 Leads, B Tals
Tall Colors: Blue, Green, Violet, White
Tall Lokeled for Contects 1, 9 17, 25, 23, 41, 49, & 57
180cm Grids Labeled Consecutlvely *A° or *B*

Special Netes:
Cut wires to 198cm
Center to Center Spacing is Smm

Electrode specifications may be changed

sithout pricr notice, Please always use the

code charts supplied with each electrode

shipment to ensure having the latest

specifications e Emooth Mold

77 Testured Mold
() PHT Corporation 2011, All Rights Reserved

CAUTION: Federal Low (USA} restricts to the
sale by or on the order of o physician

Moter It is Important to place and
secure o straln rellef using the EEG
Coble so there wil not be o drect pull
or stress on the electrode.
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2110-64-150 or 2111-64-150 or 2110TX-64-150 or 2111TX-64-150
40mpr 1

® @@ @© @° ©
© 0|0 0|0 0|0 ©
© 0|0 000
© 00000
44nm (O OO ©|O O

O 00000
© 00000

TX in Model Nunber neans Textured Electrode Surface
2w Contacts

Contact #1 Radiopaque Morker

05w (00207 Thick

TLB Contacts Numbered

Inlne Tal Connectlonis)

Grid Orlentation [8x8]

A__A___A 4 Exit Location, 4 Lead, 4 Tals
Connector Color Blue, Green, Viclet and White
Tak Lokeled for Contacts 1, 17, 33 end 49
42cm Grid Labeled consecutively “A* or “B*
Speclal Notes:
. Cloveriesf
16 3 4 6 e e

Add scribed nes as shown In drowing ketween rows 2-3,
rows 4-5, and rows 6-7

Electrode specificotions may be changed

without price notice. Please clways use the

code charts supplied with each electrode

shipment to ensure having the latest

specifications

pee TO-1793 Smooth Mold

(© PMT Corporation 2011, Al Rights Reserved TO-1510 Textured Mold

CAUTION Federol Law (USA) restricts to the
scle by or on the order of o physiclon

Noter It is important to place end

secure o stroin relief using the EEG

Cakle so there will not ke a direct pudl
1 17| 33 49 or stress on the electrode.
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— 41mm ) 2110-64-130 or 2111-64-130 or 2110TX-564-130 ar 2111TX-64-130
e 066009
0000 OO O ot ?em
OO0 000O0OO0O0
[0 T T T o T T O 4 ]
Almm
0000000 OD
0000000 oI
DDOODOOG TE In Model Mumsker Textured Electrode Surd
® 6 660066 6 i e
No Rodiopagque Morker

|~
-

03w (DO20°F Thick

Al Comtacts Numbered

Irdine Tall Commectionis)

Grid Orfentation [BxB]

1 Exit Locations, 4 Leads, 4 Tals

Tall Colors: Blue, Green, Violet, White
Tall Lobeled for Contacts I, 17, 33, 49
Grids Labeled Consecutheely "4 or "B

Special Hotes:
Cut wires to Glcn

Certer to Center 3packmg 5 Jem

Electrode specifications mey be changed

without prioe notice. Please alwoys use the

code chorts suppled with soch electrode

shipment to ersure having the lotest

specifications nea Smooth Mold

T Textured Mold

(T) PMT Corporation 2011, All Rights Reserved

CAUTIDN: Federal Law (USA} resiricts to the
sale by oo on the order of o physiclan

Hote: It Is importort to place ond
securg a stron rellef using the EEG
Ceble so there wil not be o dicect pull
or stress on the electrode.
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- i 3 2110-64-144 or 2111-64-144 or 2110TX-64-144 or 2111TX-64-144
D0 D6 0 9 9
O 0000 O o0 of%em
O O0O0O00O0O0O0
O 0000000

4lmm
OO0 0O000O0O0
0000000 oo
OO0 000000
TX In NModel Numker means Textured Electrode Surface

® ® & © @ 6 © 8 2rm Contacts

L 2 No Radicpaque Marker

OSlsm (0.020") Thick

All Contacts Numbered

Iniine Tell Connection(s)

Grid Orientstion [8xB)

1 Exit Locations, 4 Leads, 4 Tals

Tell Colors: Blue, Green, Violet, White
Tall Labeled for Contacts {, 17, 33, 49
Grids Labeled Consecutively ‘A" or ‘3

Special Notes:
Cut wires to 60cn

Center to Center Spackng is Sem

Electrode specifications may be changed

without prior notice. Please alwoys use the

code charts supplled with each electrode

shipment to ensure having the latest

specifications 681 Smooth Mold

o= Textured Mold
(© PMT Corporation 2011, All Rights Reserved

CAUTIDN: Federal Law (USA) restricts to the
sale by or on the order of o physician

Note: It Is mportant to place and
secure a stran rellef using the EEG
Cable so there wil not be o direct pull
or stress on the electrode.
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INTRACRANIAL ELECTRODES

E13 @B1)

2lli-64-143 or

41mer
T @068 88 0
0000000 of e
00000000
0000000 O0

41 mm
00000000
ooooeoor}—[ﬁ“”
0000O0O0O0oH—
@@EEEBBH‘

42cm

& ! & [
1 17 a3 45

NEUROONE

cl11-64-143 or

2110TX-564-143

or 2111TX-64-143

TE in Hodel Number means Textured Electrode Sucface

2mm Cortacts

£#] Rodiopaque Horker

L76An 00307 Thick

TaB Comtacts Numbered

Inline Tall Cormectionis)

Grid Orlentotion [EwE]

2 Ewlt Location, 4 Lead, 4 Talls

Connectoer Coloer Blue, Green, Yiolet and White
Tall Lobeled for Contocts 1. 17, 22 and 49

Grid Loakeled consecutively “4" or "B*

Special Motesi

Smm cerber to center spoacing
Cut wires to &2om

Electrode specifications may be changesd
withouwt prior notice, Please always use the
code charts supplled with eoch electroce
shipment to ensure hoving the lotest
specifications

Conflderntiol, property of PHT Corporotion
@ PHT Corporation 2011, Al Rights Reserved

CAUTIDN Federal Low (USAY restricts to the
sole by or on the order of o physicln

Hote It Is importont 4o ploce ond
securg a stran relef using the EEG
Cable so there wil not be o dicect pull
ar stress on the slectrode.

=== Smooth Mold
1215-2 Towtured Haold

Evo cortical electrode (FDA cleared on 9/9/202high-definition, minimally invasiveflexible thinfilm

electrodes, single flexible tail
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E13 82

\\/nﬂ'un’s NoTtes

1 fully automated manufacturing method called photolithography

EVO™ CORTICAL ELECTRODE

Greater Precision

Thin Film Design

Disposable Cables

A s ek

Clinical Evidence

More Control

Able to customize
contact size and shape
on electrodes per

neurosurgeon’s request.

The single substrate
allows for lower
impedance to improve
signal quality.

PROCEDURE

Less Bulk

The thin film, flexible
design provides new
options for surgical
placement.

Single thin tail has less
bulk while tunneling
through the scalp and
less incisions for
possible infections.

SUBDURAL STRIP ELECTRODES

preferneuronavigationto precisely place over anatomic area.
standaresized burr hole at desired location (e.g. temporal [for temporal lobes], pterional [for frontal
lobes],parasagittajfor medial surface of herspheres])
dura opened with cruciate incision.
do not use foreign bodies (bone wax or Gelfoam) with electrods of infection if left in place.

=a =4 =A =4

Less Management

Eliminates the need to
sterilize cables saves the
surgical staff time,
allowing them to focus
on other important tasks.

Disposable cables saves
the hospital resources by
not having staff manage
the sterilization of
electrode cables.

Less Inflammation

A study conducted by the
Mayo Clinic found our
electrodes created less
tissue inflammation on
the brain after being
implanted for 7 days.'

1. Bower R, et al. December 2017
Development of Polyimide electrodes
for high-resolution intracranial EEG

recordings. (Abst. 1.060) American
Epi Society. W g D.C.
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mannitol, hyperventilation are unnecessary.

keep electrodes covered until insertion when theyiased in irrigation solution.

#3 Penfield dissector is used to depress cortex and guide eldntawdabdural space and along its
proper trajectory (e.g. inferiorly and anteriorly around temporal tip; second strip may be passed
inferiorly and posteriorly towardncus.

dura is not closed.

electrode wires are tunneled with larigere needle to exit ski&+3 centmeters from burr hole
incision.

cableretaining scalp suturas discouraged because this increases risk of breaking electrode cable
subcutaneously if pled violently during seizure.

wound is closed in layers witADSsutures in deep fascéasubcutaneous layestaples in skin.
considerBioPatch around wireat exit sites

wound is dressed witTelfa and covered by Selofix.

ABD dressing is placed over wounds, and head is wrapped with Kerlix.

SUBDURAL GRID ELECTRODES

T
T

M

T

preferneuronavigationto precisely place over anatomic area.
performed undegeneral anesthesianless language sensorimotostimulation mapping is required
as part of implantation procedure.
o hyperventilation is discouraged unless absolutely necessakyiToL must be given.
0 avoidDEXAMETHASONE if leaving leads outside.
O (Qive VANCOMYCIN + CEFTRIAXONE (continue while grid is implanted).
U shapescalp incisions the best incision does not overlay over craniotomy line, no scalp retraction
IS needed.
developlarge pericranial flap (directioni to separate skin incision from craniotomy line; also to
cover dura if doing two stage procedure (pericranial flap is the best [vs. allogeneic collagen matrix]
avoid brain irritation swelling and minimize infection risk [vascularized naisazie]).
most grids contai32-64 contacts and reqga craniotomy
0 craniotomy is centered over suspected epileptogenic focus and shdardgebenough
(definitely bone window larger than a giidf need to resect, avoids need to enlarge bone flap)
to sufficiently sample surrounding brain; place lots of bur holes (e.g. 4 for small temporal
craniotomy)i to separate dura along all perimetenmtoimize cortical bruisingin younger
patients, one small bur hole is enough.
e.g.(subYemporal craniotontfymost importantlyshould be low enough to reach middle
fossa floor; if entered pneumatized bone cejisstwax it; temporal skin incisionL
shape starting at zygoma, extending up and then curving posteriorly just above the pinng
(Dr. Hollowaydoes not pin patientnless planning navigation to find lesion or place depth
electrode during the same operajion
*see also p. Op309>; for incisioni see
durais opened carefulmicrodissection of dura from cortex if patient had previous craniotomy!
(previous craniotomynight be a contraindication for electrodes over the eloguent cortex due to the
risk of damage while dissecting adhesiddsSEEQ; Dr. Spencedenervates dura to minimize
postoperative headaches.
placesilk string over anatomy and take a phot(helps when analyzing grid pictures side by side):

Silk string over suspect FCD in sensory cortex:


http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/300-399.%20Cranial/Op300.%20Craniotomies.pdf#SUBTEMPORAL_CRANIOTOMY
E15.%20Temporal%20Lobectomy.pdf#Incision
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Source of ture: Viktoras Palys, MD >>

1 electrodegrid is positioned edges slightly under the intact darad secured to dural edggh 4-0
silk!
A for subtemporal position, first inspect the space by gently retracting temporal e
sure there are naridging vessels slide grid into position whilesquirting salinebetween
grid and brain (to hydroplane); if slightest resistanséop and explore!

Always take photo and mark orientation:


mailto:vpalys@uams.edu

INTRACRANIAL ELECTRODES

Pericranial
flap

flap

Source of gture: Viktoras Palys, MD >>



mailto:vpalys@uams.edu
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E |

1

use two grounding needle electrodes into muscle; then connect grid electrode to the cable and pas
neurology team.
place heavy lapad soaked in saline on the grid
recording confirms good contact (make sure nobody touches the patient)
A if grid buckles or does not fit space, contacts may be cut off or Silastic between electro
rows @n be sliced to modify contour.
A several strip electrodes may be added to sample cortex from surrounding areas, such &
interhemispheric fissure or basal temporal Igétemporal) or Sylvian fissuo
subfrontal
leads are brought out through dural incision withdepressing grid into cortex.
A each lead is tunnelestparatelyhrough skinluse14G Angiocath for several centimeters
without traversing craniotomy wound.
N.B. tunnel under temporalis muscle (otherwise, wire will interfere with
muscle closure)
A leads are secured to scalp with purse stmiegofilamentsutures and tying around lesu
Roman s andaDermdbansbhtopp n Y
A considerBioPatcharound wires at exit sites.

Source of ture: Viktoras Palys, MD >>


mailto:vpalys@uams.edu
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Source of gture: Viktoras Palys, MD >>

| durais closeds watertight as possikéad flip pericranial flapver;
A less desirableplace patcl{DuraGen) if defect remains and reinforce wiluraSeal

Pericranial flap (left side of picture) is ready to be stretched over dure:


mailto:vpalys@uams.edu
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Source of gture: Viktoras Palys, MD >>

strip ground epidural electrodeis placed inversely, i.e. contacts facing bone.
bone flap issecurednto place, and scalp is closed in layers ugtgPDS interruptefbr galea and

staples for skirfstaples are easy to remove during second stageppencedoes not replace bone (or
replaces it without reattachment).

=a =4

Bone flap is replaced in expansile fashion (to accommodate grid mass effect and anticipated brain
swelling)T with rectangular cranial plates bent in Z fashion:


mailto:vpalys@uams.edu
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Source of rture: Viktoras Palys, MD >>


mailto:vpalys@uams.edu
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1 placelong 1 or 2 Prolenestitch through scalp (away from incision) and plaweknot with long
loose end$ will help secure leads in place during recording
N.B. secure lead tails in pigtail fashion on the s¢ghpevents pulling during violent
seizures or noncooperative patients.
standard head dressing is applied (leads axtivp of head dressing)
head is wrapped in a bulky dressing with a chin strap to prevent dislodgement of the electrodes dur
seizures and the electrodes exiting from one or two sites.

E |

IMPLANTATION STRATEGIES

1 regional venous anatomgnay dictate the use of custecut grids or subdural strips to avoid
sacrificing a critical vein (e.g. location of vein of Labbé may make grid placement difficult).


mailto:vpalys@uams.edu
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L -SHAPED INTERHEMISPHERIC ELECTRODES

1 special type for recording fromedial surface of hemispherefor monitoring of thesupplementary
motor area and cingulate

1 interhemispheric fissure is entered where the veins permit, and both strips are placed, one directed
anteriorly and the other posteriorly.

1 frequently, both sides can be accessed from a unilateral approach by making an opening in the falx
between the superior and inferior sagittal sinuses.

FRONTOTEMPORAL SUBDURAL STRIP STUDY

1 frequently used bilaterally as a survey study for patients with poorly lateralized frontotemporal
semiology.
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INTRAOPERATIVE MAPPING
- see p. Op306G>

COMPLICATIONS

1 morbidity is low and primarily isnfecton( over all rate a 0. 85 %) .
1 other reported complicationaccidental extraction of electrodescortical contusion.

GRID ELECTRODES

1 most common complication isfection.
Dr. Spenceswitched to placingitanium mesfinstead of putting native bone back after subdural
electrode implantation (if patient comes for resection, replace the bone or leave titanium mesh)
1 second most common problenmisiss effecfrom cerebral edema (most common in children, where
subdural space is minimalprid should be removed immediately.

1 subdural hematomafrom damage to bridging vein during implantation (EEG shows attenuation and
becomes useless).

POSTOP

- see below>



../Op.%20Operative%20Techniques/300-399.%20Cranial/Op300.%20Craniotomies.pdf#Awake_crani

ELECTRODE REMOVAL

E

EJE

once sufficient data arebtained, grid must be removed.
if resective surgery is planned, grid's relationship to underlying cortex must remain unchanged whil
reopening craniotomy.
Dr. Spencesometimes postpones large resections 6wveeks to avoid retraction on
mildly edematous brain immediately after grid removal.
scalp (including electrode leads) is wedlwith Betadine for 5 minutes.
electrode leads are stretched slightly and cut with heavy scissdosado skin edge as possibleut
ends are allowed t@tract back below skin surfate minimize contaminatian
scalpagain is washed with Betadine.
bone flap is removed and placed in bowaafibiotic irrigation solution.
dura is opened, leaving grglabilizing sutures intact to ensure that relationships between electrode
and cortial topography are undisturbed.
Also useful to take intraperative photo during grid implantation surgery!
once surgeon has extrapolated mapped data to underlying cortex, grid is removed and dscarded
appropriate resection is completed.

DEPTH ELECTRODES

multiple-contactwIRes placed stereotactically.
I sampledeep structuregsuch as hippocampus and amygdatay also be used to record
activity from theneocortexthroughwhich electrodes pass, though the sampling area is
quite limited.

HISTORY

T
T

Russ Meyers describes (1949) use of depth electrodes for epilepsy monitoring.
popularized by Talairach in 1050s.

| MPLANTATION METHODS

A.

B.

Guiding (anchoringpolt is inserted into the skull stereotactically, then it serves as sole guide for
electrodéd most common surgical strategy for SEEG
For singleelectrodesmay useother implantation methods (impractical for SEEG) electrodes may
enter through the holes / slits in grid electrode (if one is pjaced
a) usenavigationof electrode itselfe.g. AXIEMT stylet goes through the lumen of electrpde
b) usedotted cannula

SURGICAL KIT

Bolt with cap

0 there are special bolts that can be used for laser guidance (for LITT after SEEG electrode
removed but that is dangerous asain immediately after SEEG is friaple
Drill bit
Bolt screwdriver
Obturator / guiding probe i to create path in parenchyma
Cannula (slotted) - used for depth electrode implantation when not using skull bolti{e.g.
implantingaftercraniotomy is done).



Ruler for electrodamplantation depth adjustment

Electrode (somehave removable stylet):

1 electrodes are flexible (old ones were rigid).

1 0.8 1.5 mm indiameter, arrays of 418 individual contactswith spacing1*i1 10 mm between the
center of eackhontact

*thalamic electrodes

1 material- platinum, though stainless steel, nickefomium and gold have all been usg;er and
copperare toxic to brain tissue.

= =4

AD-TECH

outer casing is usually polyurethane which houses the individual wires for each contact.
electrodes can also be configured to allow for the performance of microdialysis (for research
applications).

{1 contacts are made of MRI compatible platinum.

{1 contact wires are made of platinum, and are individually insulated with Teflon; outer insulation of th

electrode shaft is polyurethane impregnated with barium.
1 lead securing cap snugs on the bolt

Kit for ROSA robot:

DDK2-2.4-30X 2.4mm Drill Kit; (2) 30cm drill with stop and (2) wrenches. Sterile, Single-Use Only.

DDK2-2.4-16X 2.4mm Drill Kit; (2) 16cm drill with stop and (2) wrenches. Sterile, Single-Use Only.

LSB-PWL-2.4-10N Placement/Removal Wrench for LSB series (24.5cm). Non-Sterile, Re-Usable.

0B-20-190X Obturator, used to make track inside brain - used with RD style anchor bolts. Sterile,
Reusable.

RULER-20N 20cm Channeled Ruler for drill stop & depth electrode measurement. Non-Sterile, Re-Usable.

ROSA adaptors see

Slotted cannulas

2-piece slotted Cannula with obturator | Length Price

2SCK1-190X

190 mm | $1042

2SCK1:240X

240 mm | $ 1042
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Passing needle

Length

Price

APNK1-3.5X

3.5in

$ 96 ($ 482 box of 5)




Passing Needle Kit with Obturator

@ = 13ga

r O

@[:r— L j | L= 35in

5 x APN-3.5X Passing Needle with Obturator

1:|REF [APNK1-3.5X

Used with Ad-Tech Electrodes

B64
2310042 9

titanium body (MRI friendly).
obturatori to create hole in the dura.

Bolt Lengths:

mainbolt-13 mm Abel ow skin portiono+X0Ommcappodiens t hr e
temporal bolt 21 mmiibel ow skin portiono (includes threa

External Bolt Diameter: 2.5 mm (use 2.4 mm drill bit, 2.45 mm ROSA drill bit adapter)

Internal Bolt Diameter:
LSBK1: 1.5 mm
LSBK2: 0.99 mm

Anchor Bolt Metal Cap:
Diameter: 6 mm
Length: 8 mm

Silicone Gasket
Diameter: 6.5 mm
Length: 8.9 mm
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LSBKI1-AX

50lmm  44mm

4mm
\uvv AAA \/)v A w. .
~
B .3 ~ -
9.5mm 21.4mm
o, ”
31lmm
2.5mm
5.lmm 4.2 =
4.4mm 3.2mm 8.6mm 1.5mm
L —— T S
4mm WA \ N $ 1.9mm
H,'\, wl A v\ M/x Lo )
= — -~ ~
7 Sy >
9.5mm 13.3mm
= b
~ ~
23mm
Catalog # Description Distal Opening | Length “L” Units
Diameter “D”
LSBK1-AX-05 Use with SD depth electrodes 2.5 mm 21 mm 3 Per Box RD = Blue gasket
LSBK1-AX-06 Use with BF, LD or MM depth electrodes 25 mm 21 mm 3 Per Box E[[))/;F?I\r./lel\?ln=ggﬁa|;ertgasket
LSBK1-BX-05 Use with SD depth electrodes 2.5 mm 13 mm 3 Per Box
LSBK1-BX-06 Use with BF, LD or MM depth electrodes 2.5 mm 13 mm 3 Per Box
LSBK2-AX-04 Use with RD depth electrodes 0.99 mm 21 mm 3 Per Box
LSBK2-BX-04 Use with RD depth electrodes 0.99 mm 13 mm 3 Per Box

Catalog #: LSBK1-AX-05 ﬂ S D

2.5mm distal opening diameter. 21mm long. .:D:I «p”
Use with SD style depth electrodes. 7‘

Catalog #: LSBK2-AX-04 4' L h
.99mm distal opening diameter. 21mm long. .

Gold Anodized. “p”

Use with RD style depth electrodes.



ELECTRODES

Catalog

N.B. there is 2 mm plastic piee¢ the tip (i.e. distal most contact starts 2 mm proxifinglan surgical
stereotactic target 2 mm deeper!

Spencer® depth probe

| Recording Area
|

|
. |
//
TN I W W / |
R — -~ r
2mm Contact  Contact Size
Spacing

contact spacingmeasured from center of contact to center of contact.
numbered andolor-codedfor identification.

19cm marker.

stay flange for additional security.

1.12 mm diameter(SD style)

2.41 mm contact size
24mm 5mm
Stylet

f M1 ” 1 :

P45
17 mm :mm

# of contacts | Contact spacing| Recording area Catalog # Price
4 contact 5 mm 17 mm SD04RSP05X000
4 contact 10 mm 32 mm SD04RSP10X000
6 contact 5 mm 27 mm SDO6RSP05X000
6 contact 10 mm 52 mm SDO6RSP10X000
8 contact 5 mm 37 mm SD0O8RSP05X000 $ 343
8 contact 10 mm 72 mm SDO8RSP10Xx000
10 contact 5 mm 47 mm SD10RSP05X000
10 contact 10 mm 92 mm SD10RSP10X000
12 contact 5mm 57 mm SD12RSP05X000
14 contact 5 mm 67 mm SD14RSP05X000

1.32 mm contact size

# of contacts | Contact spacing | Recording area Catalog #

4 contact 2.2 mm 8 mm SDO4RAP58X-000

6 contact 2.2 mm 12 mm SDO6RAP58X-000
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\

| 8 contact | 2.2 mm | 17 mm | SDOSRAP58X-000 |

1.96 mm diameter(AD style)T used withSTEREOTACTIC DEVICES

1.27mm contact size

# of contacts | Contact spacing| Recording area Catalog #
4 contact 5 mm 16 mm ADO4R-SP10X000
4 contact 10 mm 31 mm ADO04R-SP05Xx000
6 contact 5 mm 26 mm ADO6R-SP05X000
8 contact 5 mm 36 mm ADO8R-SP05X000
SEEG depth

0.86 mm diameter(RD style)T has stylet, used WithiTEREOTACTIC DEVICES

2.29 mm contact size

# of contacts | Contact spacing| Recording area Catalog #
6 contact 5 mm 27 mm RDO6RSP05Xx000
8 contact 4 mm 30 mm RDOBRSP04Xx000
8 contact 5 mm 37 mm RDO8RSP05x000
10 contact 3 mm 29 mm RD10RSP03Xx000
10 contact 4 mm 38 mm RD10RSP04Xx000
10 contact 5 mm 47 mm RD10RSP05Xx000
10 contact 6 mm 56 mm RD10RSP06Xx000
10 contact 7 mm 65 mm RD10RSP07Xx000
10 contact 8 mm 74 mm RD10RSP08X000

Special order contact AdTech for availability.

Behnkefried depth electrodes

for simultaneous macro and micro recordings.
1.28 mm diameter.

8-cortact macro recording outer bady

8 or 3confact micro recording bundle.

contact 1 starts 1.0 mm-#3.5 mm from body tip.

= =8 -4 -89

Close-up view of
micro contacts?

Macro-Micro Electrode Shown Assembled

Connection site for macre contacts

| Connection site for
270mm | micro contacts




8-contact macro depth electrode:

1.0 mm
‘ _’»/—Contactﬁ — —1.57 mm /| Stylet

12 3 4 56178
[ —ua. T T It I T T I | o o o e o o | 1 Ol
1.28

mm 5.0 mm

270 mm

9-contact micro-wire bundle:
(8 recording & 1 reference contact); ends i

38 Micron / 0.04mm

| 1 2 3 4 5 6 7 8 9
== I 1 S N I I |
— |

20
mm! 261 mm l Reference
Macro-Micro Depth Electrodes (MM style)
1 onepiece design.
9 for simultaneous macro and micro recordings.
1 1.3 mm diameter.
1 80%platinum, 20%iridium HML insulator.
1 50.8platinum micron wire
1 allow 6-8 weeks for delivery (made to order).
Catalog # Description # of Macro # of Micro
Contacts Contacts
MM16C-SP0SX-000 16-contact macro-micro depth 6 10
MM16D-SP05X-000 16-contact macro-micro depth 8 8
Cata|°g #: MM16C-SP05X-000 ¢ 1 2 3 4 5 617 8 9 10 1112 13 14 15 16

9 12 14 16 Macro-Contacts Micro-Contact Termination

16-Contact Macro-Micro Depth.
6 macro contacts, 10 micro wires cut
flush. 5mm spacing between macros.

Macro-Contact Termination

Catalog #: MM16D-SP05X-000
16-Contact Macro-Micro Depth.

8 macro contacts, 8 micro wires cut
flush. 5mm spacing between macros.

1 2 3 4 5 6 78|9|O 11 12 13 14 15 16
m = = 5 N 5 5 N N N N §E N N &5 &N &

10 12 14 16 Macro-Contacts Micro-Contact Termination




PMT (DEPTHALON SYSTEM)
Catalog

1 2.1and 2.4 mm

7 titaniumcranial bolt goes through the same ROSA guiding tube as the drill.
1 totalboltlength(includes 5 mm thread into borfe6 mm thread for cap, and the rest for sgalp
20 mm (for scalp O 9 mm)
25 mm (for scalp 144 mm)
30 mm (for scalp 129 mm)
35 mm (for scalp 2@4 mm)

ELECTRODES

M diameter

a) newest electrodes).88 mm (can be used with either 2.1 or 2.4 mm bolt)
b) classical electrodes

1 lead securing capomes assembled on electrode leadsamews on the balt
cap length 10 mm, thickness of wall (i.e. above tip of BoB)mm

L
.....

DIXI Medical (MICRODEEP SYSTEM)

See brochu

implantables and accessories
accessories

M electrodes made in Fransmce 1975.
i FDA clearance in 2017.

1 kit includes special ruler that includes 5 mm for bolt.cap


http://www.neurosurgeryresident.net/Op.%2520Operative%2520Techniques/00.%2520Catalogs,%2520Brochures,%2520Manuals/PMT/PMT%2520Electrode%2520Catalog.pdf
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/DIXI/DIXI%20Product%20Catalog%20PCV-4%2006.15.2020.pdf
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/DIXI/DIXI%20Medical%20-%20Microdeep%20accessories.pdf
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ACS-751

0000000000 0 0 D’\/‘ O T T
BENGE e 7 8 9 R 13 4 15 16 17 18 2 '

. ACS-750

reusable (autoclavable)

length of cable available: 120 and 180 cm

multiple sized cables for all of the different sized contacts (5, 8, 10, 12, 15 and 18).

unique 18 contact cable wiffouch Proof (DIN 42 802) connectdrsame connector no matter how

many contacts(no need to have many different caldleasne cable in ORnot recommendeh EMU
i lots of unused connectors dangle):

= =8 -4 A
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Picture below illustrates the cormelation between recording contacts on an 8 contact MICRODEEP™ depth electrode

to the comresponding contact on the connection cable.

| 2BA R xRER

MICRODEEP™ depth electrode

Description For use with Cable Packaged
Electrode Part #
Part #

5 Contact Do8-05AM CBL-05/180 MNon-Sterile
8 Contact Do8-08AM CBL-08/180 MNon-Sterile
10 Contact Dos-10AM CBL-10/180 MNon-Sterile
12 Contact Dos-12AM CBL-12/180 MNon-Sterile
15 Contact Dog8-15AM CBL-15/180 MNon-Sterile
15 Contact Dos-15BM CBL-15/180 MNon-Sterile
15 Contact Do8-15CM CBL-15/180 MNon-Sterile
18 Contact Dos-18AM CBL-18/180 MNon-Sterile

18 Contact Dog-18CM CBL-18/180 Non-Sterile

DRILL BIT AND StOP

245 MM | ———— e 2.1 mm

w KIP-ACS-515

19.55 mm

| active

21 mm

| drilling
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i titanium

1 diameter2.45 mmi recommended 2.5 mm ROSA adaptor for a drill and bolt placefbeti2.45 mm
adaptor works fine).

1 fourlengths(20-35 mm):

Description Part # L (mm) Packaged
Anchor Bolts ACS-020SMS-10 20 Sterile
Anchor Bolts ACS-025SMS-10 25 Sterile
Anchor Bolts ACS-030SMS-10 30 Sterile
Anchor Bolts ACS-035SMS-10 35 Sterile

I recommendatiobased on scalp thickness:

Tissue Thickness Bolt Size

under 9 mm 20 mm
10 mm -14 mm 25 mm
15 mm -19 mm 30 mm
20 mm - 25 mm 35 mm

1 selftapping tip allowing a direct fixing into a hole g 2.1 mm

20 to 35 mm
%) 2.46‘3 mm

I ——— s

f

| 5mm ‘471Ot025mm4>‘ 5mm |

) >‘

FOR REFERENCE ONLY

9 driverfor bolt:

171 mm

@ 2.45 mm

ACS-710

9 capfor bolt:
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8.5 mm

| ‘

Description Part # Packaged

Caps ACS-050S-5 Sterile

9 bolt removaltools:

STYLET , COAGULATORS, BONE STARTER

Bone starteri creates skin punctuend skull divot before drillingvery useful toglreusabl

—

Skin coagulator (practically not needeaingle use):

ACS-745



Dura coagulator (very useful toglsingle use):

Stylet s. doturator / guiding probe (single use)to create path in parenchyma:

1 diameter0.8 mm

1 polishedi less trauma to brain tissue, do not catch on bolt edge.

1 platinum / iridium5-18 contactgrecording area $80.5 mm)

1 semi rigid puilt-in nonremovable stylet)

1 total length: 90 cm

1 writable label for custom identification

T contact | ength 2 mm, insulation

| engt h

1.







































































































































































































































