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Patient Guide brochure>>

INTRO

MRI-guided neurosurgical ablatigoytoreductive surgery).
monitors ablation contours irBimensions and providesar-real time MRI thermographic
analysisto supporssurgeon's decisions.
9 diode laser energy delivered \deoled fiber-optic minimally invasive probe which allows to
selectively ablatéesions in brain that may have Ipggreviously deemed inoperable

*to control thermal spread within tissue and protect device tip

=A =4

MINIMALLY -INVASIVE

Craniotomy approach:

Laser approach:
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BIOPHYSICS

- based on Arrhenius equation:
Temper ad-tissue damage never occurs, no matter how long exposed.
Temper at -unstantari@ous tisdlie damage (protein denaturation).

>100° C
Vaporization of intracellular and extracellular
water. Rupture of cell membranes.

60° -100° C
Instant denaturation of proteins and cellular
components. Tissue coagulation.

44° -59°C
Time-dependent thermal damage. Thermal
denaturation of critical enzymes; cell death.

43° C

Critical temperature below which
thermal damage does not occur
regardless of exposure time.

N.B. sweet spot temperature 580°C

1 laser dlating beam is in invisible light spectrum (you can turn on red aim visible light to check if
laser is working)

SAFETY

1 setsafety stop(automatic laser turn off) if temperatuatany voxelr eaches 90U ( do
reach 100° where gas bubbles and eschar form).
1 setsafety stop points(automatic laser turn offjt critical nearby structures.

INDICATIONS

1. Epilepsy.
a. Mesial temporaéepilepsy(incl. mesial temporal sclerosis, temporal encephalo¢edegp.
E15 >>
b. Insularepilepsy
c. Periventricular nodulaneterotopiad seep. Dev?7 >>
d. Focal corticaldysplasiad seep. Dev7 >>
e. Tubersi seep. Pha5>>
f. Hypothalamichamartoma$ seep. Dev7 >>
g. Corpuscallosotomyi seep. E21>>
h. Poststrokeepilepsy
i

Nonlesionakepileptic foci (e.g. SEEG localized)

Focal Cortical Hypothalamic Cavernous Tuberous Non-Lesional Corpus
Dysplasia Hamartoma Malformation Sclerosis Callosotomy

When to consider for
LITT?

* Deep/less accessible

* Medial temporal, frontal,
parieta

* Insula
* Bottom of sulcus

* Periventricular

* Risk of collateral injury due to open
approach

* Nodular targets <2 cm diameter
* Specific disconnections
* Prior failed open surgery

* WHO grade | (II?) LEATs



http://www.neurosurgeryresident.net/E.%20Epilepsy%20and%20Seizures/E15.%20Temporal%20Lobectomy.pdf#LITT
http://www.neurosurgeryresident.net/E.%20Epilepsy%20and%20Seizures/E15.%20Temporal%20Lobectomy.pdf#LITT
http://www.neurosurgeryresident.net/Dev.%2520Developmental%2520anomalies/Dev7.%2520Brain%2520Anomalies.pdf#Treatment_PVNH
http://www.neurosurgeryresident.net/Dev.%2520Developmental%2520anomalies/Dev7.%2520Brain%2520Anomalies.pdf#Treatment_FCD
http://www.neurosurgeryresident.net/Pha.%2520Phacomatoses,%2520Neurocutaneous%2520disorders/Pha5.%2520Tuberous%2520Sclerosis.pdf#Treatment_tubers
http://www.neurosurgeryresident.net/Dev.%2520Developmental%2520anomalies/Dev7.%2520Brain%2520Anomalies.pdf#LITT_for_HH
http://www.neurosurgeryresident.net/E.%2520Epilepsy%2520and%2520Seizures/E21.%2520Corpus%2520Callosotomy.pdf#LITT

L ASER ABLATION TECHNIQUES Op345 B)

When to consider for

Superficial/latera
Targets needing topectomy or
lobectomy
Large, Amorphous, Serpentine, or
Complex
Not amenable to stereotactic
approach
Near skull base, cranial nerves
Prior failed LITT (need more
extensive/definitive resection)
Priority for pathological specimens
WHO grade II/111/1V tumors

2. Tumors - metastases, gliomas

a. recurrent superficialtumors (do not warrant morbidity oépeatcraniotomyi scalp
Afati gueod et c

b. deepseatedorain tumorgnot amenable to traditional resecti@ng. insulai seep. Oncl?2
>>)
N.B. there is evidence ofimor stem cell resistance to thermal damacress the entire
temperature range they were exposed (mechanisms of thermoresistance might involve tt
overexpression of members of the heat shock protein family)

3. Cavernomasi seep. Vas30 >>

4. Symptomatigadiation necrosis

9 LITT can be doneinywhere intraaxially (incl. brainstemposterior fosga
o if near eloquent areas,can be done awak@monitor for delayed deficits within 3 weeks

and give steroids PRN).
Hajtovic S, Mogilner A, Ard J, et al. (December 20, 2020) Awake Laser Ablation for Patients
With Tumors in Eloquent Brain Areas: Operative Technique and Case Series. Cureus 12(12):
€12186. doi:10.7759/cureus.12186

LITT does not limit any future therapies (repeat LITT, crani, etc).
target size
0 creates 285 mmdiameter lesion.
o0 novolume limits for LITT (up to 50 mL).
1 EDA cleared for
- to ablate, necrotize or coagulatéracranialsoft tissue through interstitial irradiation or
thermal therapy in discipline of neurosurgery.

E |

LITT candidate selection
1. Lesions that are favorable for LITT are ((Bepseated, (25pherical or oblongsuch that the laser
probe can be passed through the long axis of the lesion, (3)ikgelinscribed, and (4) positioned
such that a&afe trajectory avoiding critical structures/tracts can be designed.
Transgression ofascular plane€Sylvian fissure, sulci) andentriclesis avoided.
Lesions unfavorable for LITT include
a) extraaxial tumorsexception separation surgery for spinal epidural tum(gives margin
for SRS to spare cord) but respirations are problematgpioeMRI monitoring.
b) calcified lesions
c) hypervasculalesions
d) cysticlesionsi difficult to ablate, laser does not control cyst mass effect; H: aspirate cyst
and then ablate.
e) diffuselesions involving bilateral or multiple lobes, anely large lesiong which
treatmentvould be subtotal.
4. Lesions in eloquent or constricted locations (basal ganglia, posterior fossa) are more difficult to
target, althouglit is not acontraindication to treatment.
5. Patient positioning, the profile of the laser apparatus, and patient body habitus, which together
must fit into the MRI bore

w N

Callosal lesions:

Potential Issues:

1. Falx Cerebri
2. Multiple Pial Entries

3. Pericallosal Arteries

Alternative trajectory?

FDA

1 FDA cleared in 2007 for use in neurosurgery
9 first reported for treatment of epilepsy in 2012

Visualase
The Visualase platform was originally developed by BigTeg. before being acquired by Medtronic.

1 Initial Clearance (August 2007 | KO71328)Visualase Thermal Therapy Systebroadly
indicated for the necrotization or coagulation of general soft tissue.

1 Neurosurgical Narrowing (January 2022 | K211269)FDA cleared software version 3.4,
which officially classified and narrowed the indications specifically msurosurgical tool -
labeling explicitly defined its use to ablate, necrotize, or coagulate intracranial soft tissue,
including brain tumors, radiation necrosis, and epileptogenic foci.

1 Next-Generation Platform (June 2025 | K250307)Medtronic secured 510(k) clearance for
theVisualaséE V2 MRI-Guided Laser Ablation System, introducing significant capital
equipment and software workflow enhancements.


http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc12.%20Oligodendrogliomas.pdf#LITT
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc12.%20Oligodendrogliomas.pdf#LITT
http://www.neurosurgeryresident.net/Vas.%20Vascular/Vas30.%20Intracranial%20Vascular%20Malformations.pdf#lase_ablation_cavernoma

1 Recent Component Update (March 2026 | K253391The FDA cleared the newest updates
to theVisualase Cooled Laser Applicator Systenodifying the physical probe components.

Monteris
Monteris entered the market slightly later but with an architecture designed specifically for intracran
applications from its inception.

1 The original AutoLITT system received its very first FDA 510(k) clearancelMay 1, 2009
(under 510(k) numbdf£081509.

1 Initial Clearance (April 2013 | K120561):NeuroBlate Systeigoriginally explored under the
"AutoLITT" designation)- cleared for planning, monitoring, and executing the ablation of
intracranial soft tissue.

1 Fiber-Optic Cooling Overhaul (October 2018 | K182036)Following a Class | recall
regarding prob¢ip heating issues with early metahlled designs, Monteris won clearance for
an overhauled, completely nonetallic fiberoptic gascooling mechanisminherently enabled
the multitrajectory singleprobe paraigm.

1 Standardized Indications (August 2020 | K201056):abeling updates fully harmonized the
explicit definitions matching the modern standard for brain structures, tumors, radiation
necrosis, and epileptogenic foci.

1 Miniaturized Hardware (December 2023 | K231061)clearance for theIB3E FullFire®
1.6 mm laser probe- the smallest commercially available diameter for intracranial laser
ablation.

SYSTEMS

COMPARISON

Visualase Monteris

Wave lengthr 984 nm 1064 nm

Power 15W 4-14 (or 12) W, pulsed sequences

Monteris measures maximum output from the laser tip at installation an
regular intervals on every syster8o maximum target output is 12W,
meaning setting can be higher at the source to account for power loss
through the fiber and the connectohot clear what exactly the 15W from
Visualase mearissetting on the source maximum at 15, or measured

output.
Directionality Diffuse Diffuse (FullFire®), Directional(SideFire®)
Outer diameter options** | 1.66 mm (5F) 1.6 mm
2.2 mm (diffuse)
3.3 mm (diffuse, directional)
Diffuser window length 3 and10 mm 4-6 mm (diffuse), 1 mm (directional)
Cooling*** Saline CO
Laser fiber advancement | Manual Robotic (handwff)
during procedure****
Multiple trajectories with | N/A Yes
one laser probe
MRI thermography 5sec(monitorsi n 1 | 4.6-8 sec(monitors simultaneously plane}
refresh rate***** planei user choicg
Compatible MRI systems Siemens, IMRIS, GE, or Philips
Currently not compatible with Toshiba,
Canon scanners.

*1064 nmwavelength has a lower wat@psorption and theoretically higher tissue penetration,
althoughlonger treatment timamay be required to ablate a similar regadriissue.

** thicker probe gives more rigidity for deep targatsibigger ablations

***pressurized Carbon Dioxide is continuously adjusted by NeuroBlate Fusion S&ftuare
maintain probe tip temperatym@oling occurs only at therobetip (not along entire shaft)
high-pressure CO2 gas flows through the probe and undergoes rapid expansion near the tip,
leveraging thermodynamic principles to chill the applicator without liquid phase changes.
Zero Susceptibility Artifacts: Gas does not cause magnetic susceptibility artifacts on MR
imaging. This yields exceptionally clean MR thermometry ($MRT$) imaging directly adjacent
to the probe wall, allowing precise boundaries to be drawn without Jigditted geometric
distortion.

Disadvantages of CO?2:

Theoretical Risk of Gas Emboliswith rapid focal gas expansioli the structural integrity of

the outer sapphire or polymer sleeve is completely compromised durirgreggure firing,

gas could theoretically enter the intracranial spédete: Extensive redundant pressdrep
sensors are built into the system to cut flow instantly if a leak is detected).

Slower Thermal EquilibriumGas has a lower volumetric heat capacity than liguded
pulsedlaser modulation to ensure the probe tip does not overheat during prolonged high
energy deliverieg¢saline allows continuous lasing).

Disadvantages of saline

Larger Geometric FootprinAccommodating concentric inflow and outflow channels for a
viscous liquid requires thicker walls. The standard Visualase applicator has a larger outer
diameter (typically 1.65 mm for the kit, requiring a ~2.1 mm or larger cranial bolt/sheath
architecturg creating a larger tract through the parenchyma.

MR Susceptibility and Flow ArtifactdMoving liquid under pressure can introduce subtle
phasedispersion or susceptibility artifacts on MR thermometry. This can occasionally cause
minor "blurring" or signal voids immediately adjacent to the probe tip, requiring careful
windowing by the surgial team.

Kinking Sensitivity Because it relies on fluid dynamics through michannels, any subtle
kinking or compression of the delivery lines can immediately trigger apriggsure occlusion
alarm, temporarily halting the procedure to troubleshoot the physical tubing.

****Monteris robot travel distance (for moving laser along agi¢)cm(in 1 mm increments)
andtotal rotation of 340° (in 5° steps)

****depends on MRI scanner for Philips, the lag is 8 seconds; for Siemens and GE, the usel
can decide to reduce the lag t6 deconds
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Locking Interface
for Laser Probe

40mm
Translation

Fully advanced or (Linear Travel)

(0 mm) position shown

] 4
§
Mounting /

Interface for
AXiiiS® ‘

VISUALASE thermal therapy system(Medtronic, Inc.)

Materials>>

(1) Cooling Cathetq5 -
(1) Pump Tubing Set
(1) Drainage Bag

Visualase™ Cooling Catheter with 3M™ SteriStrip™

ble Fiber Size: 400pm
1.65mm (5 Fr)

1 15W, 980nm (near infrarediliode laser coupled to an optical fiber with a ligiffusing tip
within a lighttransmitting salinerrigated cooling sheath.
1 outer 1.emm-diameter clear (lightransmitting) polycarbonate coolimgtheter; comes with
radiopaque stylet (can be seen ca@).
N.B. once stylet is removed (and before laser fiber is placgtter is very fragilé can bend
and fracture just from its own weighineed to support it!
1 inner 0.73mm-diameter flexible laser optical fiber terminating i8 eanm or10-mm-long diffuser

tip.


http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Visualase
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1 the catheter ersdo pointed tip 2.9 mm in length; thus, the cemtet0-mm laser diffuser is 8 mm
proximal from catheter tip advancestereotactic target 8 mm deeptiian ablation target
N.B. always insert laser catheter deepédrasr fiber canbeeasily moved up and down inside
catheter during procedure
1 near reaktime thermal monitoring (approximately&second delaylonger if more planes are
monitored for thermography
1 if userdefined undesirable conditions are detected (such as heat spread to the safety margin), ti
workstation may be set to automatically deactivate the laser as a safety mechanism

2026/05/29: Visualase still does not offer robotic assistance integration.
2026/05/29: Visualase still does not oftirectional laser probe

NEUROBLATE ® SYSTEM (Monteris Medical)

(formerly known asAutoLITT® System; LITT - laser interstitial thermal therapy
http://www.monteris.com/technology

User Manual>>
Instructions for usenttps://www.monteris.com/healthcapeofessionals/instructioA®r-useifus/

August 11, 2026 , Monteris Medicahas joined Zimmer Biomet

| FDA LABEL

f The Monteris Medical NeuroBlde System is indicated for use to ablate, necrotize, or coagulate
intracranial soft tissuencluding brain structures, through interstitial irradiation or thermal therapy
in the discipline oheurosurgery with 1064 nm lasers.

f The Monteris Medical NeuroBlae System is intended for planning and monitoring thermal
therapies under MRIlisualization. It provides MRI based trajectory planning assistance for the
stereotaxic placement of MRI compatilft®nditional) NeuroBlaté Laser Delivery Probes. It
also providesmearreal time thermographic analysis of seledi#dl images.

1 When interpreted by a trained physician, this System provides information that may be useful in
the determination cassessment of thermal therapy. Patient management decisions should not be
made solely on the basis of the NeuroBat8ystem analysis.

No age limit!(but watch for skull thickness in pediatric patieht@commend at least 3 mm

REGULATORY ACTIONS

3/23/2018- Class | recall by FDAZ-01942018) the most serious type of recatlevice may ause

serious injuries or deathdue tothe risk d unintended probe tip heating

1 caused by an interaction between tietallicthermocouple in thprobe, and the MRI
environmenindependent of laser energy delivery, and have been associated with damage to the
of the probe implanted within the brain (e.g., charring, release of carbon dioxide).

Updatei metallicthermocouplevas replaced byonmetaliber optic temperature sensor (FOT®)
avoid unintended current induction and heatifdonteris system isack on market.

COMPONENTS
__RosoT |

List price (June 2024): 3,501 USD

MRI-Guided Laser Energy

J

Robotically Controlled
Probe Driver

MRI Scan Room

| BoLT

See below>

L ASER PROBE

2.2 mm probe has become obsoleMonteris has officially
stopped production and distribution, in favor of the 1.6 mm probe


http://www.monteris.com/technology
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Monteris/Monteris%20User%20Manual%20-%2080577-Rev-H-NeuroBlate-System-IFU-v3.17-v3.18.1.pdf
https://www.monteris.com/healthcare-professionals/instructions-for-use-ifus/
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List price (June 2024):
all 2.2 and 3.3 mm probe configurations 4,955 USD
NB3 1.6 mm probé& 16,995 USD

*slightly more expensive but that is not always the e&#83 probe is the most
technologically advanced probe on the market, and being available in a single length,
can accommodate any case and multiple trajectories without the need for multiple

fibers.
Laser <« lemperature sensor
b = ﬁ Probe detector
Cooling Q é
. :

e
& |
\Y, | \ﬁ“ \

Cooling Tube

Fiber Line Tip

Probe Lens (laser beam exit) Optical Temperature Sensor

Probe Shaft

1 wave length1064nm (nearinfrared, invisible)
1 Sapphire Capsuletransparent to infrared light and a very high heat tolerance to prevent damage
the laser probé can use single laser probailtiple timeg
Product specifications explicitly state thdbnterissystem allows for multiple, sequential
trajectorieswith one probe



Because the NeuroBlate Optic Laser Probe utilizes awetallic, fiberoptic internal

temperature sensor and a sapphire capsule (which permits prolonged, pulsed laser firing), tr
hardware is cleared to withstand the thermal load of multiple sequenéabab on the same
patient without requiring a new probe for each trajectory.

*Visualase is alsolearedfor multiple reusebut historically constrained by probe wear

1 laser probe configurations
Directional (SideFire®, approx. 78° angle)3.3 mm outer diameter; 1 mm laser window.
Diffuse (FullFire®)1 1.6 mm, 2.2 mnfobsolete)and 3.3 mm outer diameters; 6 mm laser
window.

DIl«¢ ) . 2 AN aiss (= P g e Eall il
late Uuptic Siaerire Neuroplate Uptic rullrire

Directional | ace drobe Diffusina Tip Laser Prol

virectionatl Laser rrobpe vinusing 11p Laser rrooe

Provides focused, directional ablation Provides fast, volumetric ablation

Laser Beam Exit

Fiber Optic
Temperature Sensor
i L—' €O, Cooling Tube
Semi-Rigid
Probe Shaft

D

Some experts use exclusively SideFirfer irregular lesions, to avoid eloquent aréas
is slower burn, but safer.

9 available laseoutsidediameters

I‘:

NB3 1.6mm FullFire® 2.2mm FullFire® 3.3mm FullFire® 3.3mm SideFire®
Laser Probe Laser Probe Laser Probe Laser Probe

a) 2.2mm (obsolete) less stiff so it isstrongly recommended to create a path in brain
parenchyma using metal stylets. alignment mandrebiopsy needle, or styl¢at least
80% of trajectory length).

b) 3.3mmi burn larger diametdrssuebut may have trouble inserting through durag
dura dilator in OR

c) 1.6 mm( ) T can alsmeeds manual advancememdeal for the smallest
lesions (e.g., 1&hm in diameter)compatible withpower settings (6, 8, 10 and 12 watts)
to ablate > 20 mm diameter

NeuroBlate' NB=

FULLFIRE® LASER PROBE [ 1.6

- Wm o
J ]

DEPTH STOP

i available laser lengthd33, 154, 175, 196, 217, 238, 259 mm
N.B. NB3 is a single length prolamdcan be use(same as 2.2 and 3.3 probéms)
multiple trajectory ablations on the same patient rather than requiring a new probe for
each trajectory

9 all MonterisProbes incorporate anternal temperature sensorwhich measuresther o b e t i
internal temperature
NB.sensor is not wutilized for determining

1 CO2 exhaustwhere the probe shaft meets the flexible cabling; completely outside the head,
directly above the probe connection point to the robotic probe driver or bolt.

Laser probaizefor bigger target$ 3.3 mm for insular glioma vs @& mm for callosotomy:
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PROCEDURE PLANNING

make sure, if patient has various stimulators, those will be-ddRipatible and will not give MRI
artefactsplus, may need special MRI colils (e.g. head coll if patient has ¥N&§evice turned

i nt o A MRmakemsuarelyewhave clinician programmer).

if concernedhat laser probe may defleatayplace two bolts in OR (likely will not need the
second bolt). Alt: ClearPoirstystem.

Tricks to minimize bolt MRI artefacivhen target is close to the skull):

1. Place bolt more shallow.

2. Place head flexible coll right over the bolt.

3. Start ablating deep and get idea how heat spreads; when approaching bolt artefact area will
know what to expect.

4. Do not give IV gadolinium at the beginning to save a full dose at the end so will better see
ablation volumé TL1 is less sensitive to titanium artefact than GREeed to outline tumor,
do planningVIRI scan a day prior to LITT).

5. Use systemi’ ceramic (nonmetal) botir useskull-mounted

Monteris bolt gives 7 mm MRI artefact:

1
1
1

E |

Source of ture: Viktoras Palys, MD >>

ENTRY

minimum bone thicknessapprox.3 mm (Monteris IFU say$ 5 mm)

maxi mi ze fp e (DpRetedFeccijutheanore dnglai, less accurate trajectory.

it is OK to go through the suturet has lots of strong cortical bone (make sure trajectory is
symmetric, i.e. dead center in the suture, rather than skiving it).

use norskiving drill bit.

do not exceed 40° away from perpendicular to the skull:

when usingwo Monteris boltsthe minimum spacing between boltd lsmm center to center
(inadequate spacing may interfere with the Robotic Probe Driver attachment).
if skull is too thin to use bolt, may uskull-mounted AXiiiSmini-frame (Monteris, Plymouth,

Minnesota).

Hooten KG, Werner K, Mikati MA, Muh CR. MBliided laser interstitial thermal therapy in an
infant with tuberous sclerosis: technical case report. J Neurosurg Pediatr. 2018;23€1):92

TRAJECTORY

Compl ex targets r equi romtic@ssigtancemshapfuat ed tr aj ec


mailto:vpalys@uams.edu
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Multiple frontal-temporal ablations, diffuse malformations
”~ ’ .

1 trajectories that traverse gliotic and ependymal planes have presumably greater risks of
hemorrhages.

TARGET

1 always aim to place the laser along the longest axis of the lesion!
1 diameter of lesion depends on tissue type (e.g. tumeais create 3 cm diameter lesion;

hippocampu$ only 1.5 cm diameter).

3.15cm Focal Cortical Dysplasia performed through SEEG bolt.
Courtesy of Dr. Daniel Curry, Texas Children's Hospital

ik

1 Monteris FullFire emits laser energy in all directions (including forward from its tip) equally in
both radial and longitudinal directiosentered at the midpoint of the FullFire fiber (which is
approximately 6 mm proximal from the distal tip of the FullFire).

If an ablation area of 7.5 mm in the radial direction is created the user can expect a 7.5 mm ablation ma
in the longitudinal direction as welkhis would result in an ablation margin extending @m beyond the
FullFire tip - setlaser probe deepest point (PDR)side of the intended ablation area to prevent thermal
damage from extending beyd the intended ablation area:

*stereotactisurgicaltargetcan be deepdrlways can pull laser back)

PDP
Depth

=-Intended Ablation Area

WARNING: creating a greaterthan 7dom r adi al abl ati on area may e
ability to monitor thermal dose in the longitudinal direction

OR

Always biopsyoncologictargetsbefore you ablatgmake sure not to introduce air
bubbleg 1 interfere with thermography)
*for that reason, some expedslay LITT by 7 dayso allow pneumo bubbles to
go away (also bx may be nondiagnostic), othersenslescopic graspeor
biopsy before LITT- it does not introduce air!

Anesthesia
1) general endotracheadith complete paralysis
2) temperature monitoring
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3) keep warm with BairHuggdgno ways of active warming in MRI) higher body
temperature, fastand largeablation

4) optional Aline (blood pressure cuff inflation may cause motion artefacts)

5) Foley

1 transfer supine tMRI-compatible boarcdn OR tablebump under ipsilateral shouldéeadon
towelsand gel donut (will remove later for transportation to M&ijirotated taopposite side.
1 ensure patient hasar plugsin both earsn preparation for MRI scanning.

secure patient tightly with Velcro wraps.

place lower bodairHuggerand turn this orfcannot hav@airHuggerin MRI, so need to start
warming patienas soon as possible in the OR

1 SCDs very importarfor longer procedures (reports@VT with PE during LITT).

= =

SECURING THE HEAD

- depends on stereotactic platform being used

ROSA robofi may use:
a) Mayfield frame
b) 4-post stereotactic frame baserewdriver sockets at the end of each pin may be used for
ROSA registration needO-arm 2.0 with 40 cm FOVto encompass all four pin tijs
significantlymore secure platform compared to Mayfield

Optional - applystereotactidtamA ring with rigid pin fixation (alternativei make sure that patient
does not move in MRI by using constant IV infusion of paralytiogght be challenging for patients
with history of multiple AED use, so establish IV rate while in OR)

*pbecomes especially useful when using > 1 trajectoriyn prone position
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Standard
Ring Front

Extended
Ring Front

4

Cradle

Standard

Ring Front
Pin Holder
with Pin Extended
Ring Front
2, .
L - 4
>
~
A
Post >@

Lower
Ring
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Pin Drivers (2)

Disassembly
Hex Keys (2)
3/16” & 5/32”

Pin Removal
Tools (2)

Extended Upper Ring (1) Posts (6)

Lower Ring (1)

~ Pin Holders, Extra Long (6)
Clamp Knobs (8) ‘

’ Pin Holders, Long (6)

" Pin Holders, Medium (6)

Pin Holders, Short (6)
Standard Upper Ring (1)

Pin Drivers (2)

oy (
Pin Removal —%\/

AR
Tools (2)

Disassembly
Hex Keys (2)
3/16” & 5/32”

Posts (6)

Pin Holders, Long (6)

Pin Holders, Medium (6)

One Piece Ring (1) Pin Holders, Short (6)

Pin Holder length is
determined by where
the outer face of the
Post crosses the Driver.

o plan head position so that guidance bolt sits along MRI bore long axis (as close as possit
i least chances for collision with MRI bore.

o AtamA ringcan beull ring or spilt ring (has two parts that assemble to make a full ring).

0 AtamA ringcan be rotated to any position amgidly attaches to MRtompatible board;
board hagluminiumstarburst attachmeWIR| not safé) that can dock ROSAobot to
make a rigid connection:
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0 posts for AtamA ring come in 3 sizes: long (fits most patients), medium, short.
0 postsfor AtamA ring arenot disposable and made of PEFistshave a seat for MRI
conditional disposablgtanium DORO pin.
i drape patient; may not need loban.

STEREOTAXIS

1 can use anplatformto implant laser probe

a) ROSA robotsee p. E15 >>
b) Nexframe(disposable)
c) ClearPointdisposable)
d) CRW or Leksell frame
e) STafFix (custom made, disposableppenold scalp stab incisions amatpose bone
anchor fiducials Y attach plastic stan
f) Axiiis stereotactieniniframe
— !
: T NTE
98 Faii E —— 204 mm
3| |8
41 mm ® | 55mm N
| 3
, 76 mm g
X
°
z
m
2
®
ADAPTERS (FOR ROSA)
Attentioni 1.6 mm Monteris adapter has only short distal segment with inner diameter 1.6 mm

(majority of its length is much wider, probably 4.5 mm):


http://www.neurosurgeryresident.net/E.%2520Epilepsy%2520and%2520Seizures/E15.%2520Temporal%2520Lobectomy.pdf#LITT
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BOLT ACCESSORIES

(1) Stereotactic Driver (2) Mini-Bolt Removal Tool for MRI (3) Clearance Mandrel (4) Alignment Mandrel (5)
Depth Stop (6) Driver T-Handle (7) Alignment Mandrel Insert Adapter (8) Instrument Adapter

GUIDING BoLT

List price (June 2024):

=A =4

titanium 2.2 and 3.3mm boltsi 1,279 USD
titanium 1.6mm bolti 1,365 USD
ceramic VUE 2.2and 3.3mm boltsi 1,339 USD

titanium bolt givesVIRI| artefacti pay attention when planning trajectosye above >>
makescalp incisiorwith No. 10 blade targeted over entry pdimiake skin mark with pen where
stylet touches it) Y cricket retractor
twist holeis made in skull(if sharp angle, usk8 drill bit to creatdlat spot ordivot on skullfor
startto avoidthick drill skiving skull migration if using ROSAY ) handheld StrykefPS
electrical drill(non-skive drill bit with stop depth setmeasure skull bone thickness on Ciay
predrill pilot hole with thinne@.1-2.4 mmdrill bit)

*using frame base and fraraétachmento-ROSA may help
outer bolt diameter (drill size)

Visualase 3.2 mm.

Monteris- 4.5 mm(except:3.2 mm for 1.6 mm laser; @mm for 3.3 mm ceramic bolt)
dura is openedith pointed Monteris probe (may touch with Bovie to facilitate dura opening and
hemostasi$ make sure probe does not touch skitbone and $ only on dura) or witR.4 mm
drill bit and then dilated witpointed Monteris probe

Mini -Bolt (1.6, 2.2,and3.3mm):
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15.9 mm 15.9 mm
41.7 mm | 14.55 mm 13.8 mm
L 11.2 mm E 1SS

Mini -Bolt VUE (2.2and3.3mm):

[
| 15.9 mm
12.9 mm
\ Y \ 4

{ 12.9 mm

- : X

4 1 4 1

- ] ' -

! » \ J -

N.B. if bolt is fully threaded into skulthe top of bolt is 3 cm

N.B. 3.3 mm bolt has 2 mm with no threads at the tip (may need to advance bolt deeper, especi
in the thinner bone)

N.B. ceramic bolt comes with plastic top to prevent ceramic break during bolt insertion.

1.6 mmtitaniumbolt (requires smaller twist hole3.2 mm):

N.B. Currently no ceramic versidor NB3, however with a smaller outer diameter/less titanium in
the 1.6mm bolt, the artifact is less impactful on temperature data at the surface of the brain

Number of Depth in Skull
Turns Mini-Bolt Mini-Bolt VUE

4 3.2 mm 5.00 mm

5 4.0 mm 6.25 mm

6 4.8 mm 7.50 mm

7 5.6 mm 8.75 mm

8 6.4 mm 10.00 mm

9 7.2 mm 11.25 mm
10 8.0 mm 12.50 mm (max)
11 8.8 mm -

12 9.6 mm -

13 10.4 mm -

14 11.2 mm -

15 12.0 mm (max) -

1 createtrack in brain parenchym@andatory for thinner laser probes, optional for 3.3 mm probe,
esp. if target isleep andirm tissue):steelblunt-tip dilator (has diameter of laser probeith
marked deptls placed through skull badtl way (or at least 80%bhrough trajectoryy O-arm
andimage fusion (e.g. oRrameLinkor ROSA softwarej to verify accurate instrument guiding
bolt trajectory(optional)and toopen patiwayfor flexiblelaserprobeY dilatoris removed
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Mark or set a
depth stop on
the shaft of
the probe

Monteris NB3 laser probe (1.6 mm) comesterilepackage with MRcompatible singlaise
Alignment Mandrelcan also be purchased separately if want to use in OR):

1 optional- stereotactic needle biopsyfor permanent pathology)minimize air introduction in the
biopsy site (makes MR thermography difficult).

Role of tissue
Radiation Necrosis (RN) vs. Progressive Disease (PD): Importance of Post-LITT SRS for PD
Molecular Studies permit identification of targetable mutations or inclusion/exclusion from
trials

Can be done before or after bolt placement
Efficiency Hint: Biopsy before, place bolt while waiting on frozen, and can always take an
additional sample down the bolt if needed

Biopsy should not be at deepest penetration point
Minimize air artifact within the lesion

Minimize (1-2) passes
Reduce air artifact
Reduce risk of hemorrhage, which can impact thermometry

Keys: Minimize depth and number of passes

LITT + repeat SRS is more effective than either alone for recurrent mts.

1 optional- STarFix platform and bone anch@s e r e nfiacisiens clééd with 40 Vicryl
interruptedstitches for the galea followed Y040 Monocrylfor skin.

9 incision around the bois closed with inverted interrupted®Vicryl stitches to the galea atiten
with stapl efsfitgpu rsdMmbsristichisylaced around the bolt amslleft not
tied (attach to scalp with SteriStrip)

1 incision dressing

a) bacitracin ointmentapplied aroundncisions(bacitracin makes nylon slippery
difficult to tie at the end).
b) xeroform gauzewrap around the bolt.
- may place sterile glove or piece of loban over the bolt to keep it mechanically sterile.
i insert laser in
a) OR T avoids all sorts of unexpected problefimel. CSF losg brain shift)but have to
transport patientvhile guardingthelaser(may cover with sterile specimen cuppractically
impossible with Monteris robotic driver.
b) MRI T risk oftechnical problems of laser insertigmay need to remove patient from MRI
or use MRicompatible instruments, e.g. plastic or titanium probe to open dura \Widse)
2.2 or 3.3 mm Monteris stylet to make sure it goes through theadhileastill in ORY cap
the bolt(to maintain sterility and prevent CSF leak):

a) older version peg

Mini-Bolt
Plug

b) neweri silicone cap
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1 wrap bolt with Xeroform gauzeith Betadinet put sterile glove over.

1 optional- sterile transfer bag advanced around sterile field and head and cinched on neck side ©
stereotactic ring for transport; alternativeeave guidebolt exposed with sterile cap on.

1 transport fom operating room to MRI suitesing MRFconditional AtamA board (350 Ibs weight
limit):

()

-
|
L\
~

8
(

/
\

|

!

MRI

9 turn VNS magnet output®omA, ot her sti mul ators to AMRI m
9 set of imagess obtained according to Monterid/isualasenorkflow

3D FLAIR (for grossanatomic confirmatiothat the probe is accurately docked within the targetY
3D T1 (MPRAGE or FSPGR) + contrast* (best foprobe artefact visualizatiadue tominimal probe
void distortiol Y o p t GRE/SWI (to checkfor hemorrhageY thermographwith GRE/EPI-
type sequenc® Y 3D T1 + contrast (completionscany**
*save gadolinium to the end (for tumors, use preoperative MRI scans with gadoliinoueop
scan is old, may give contrast npw
** thermometryis based on proton resonance frequency shift (PRFS) method
***if gadolinium cannot be administergalg. gave full dose of gadolinium within 24 hrs to see
the tumor) DWI is the alternative

Probe Signal Void (laser MRI artefact is by 0.3 mm wider that the physical dimension of the probe):
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Parallel fop row) and perpendiculabpttom roy MPRAGE 1.5T MR images near the distal end of the probe;
representation of the probe overlaid on the riglost images:

Same at 3.0

1 system first starts with testing make sure sali@®2cooling worksi see on screen brain cooling
pixels.

Cooling preventsissuecarbonization at laser tip (it would impede photon spread
further)

1 laser thermotherapy is delivered sequentially in multiple sequeth@ag area on MRI image that
needs to be treated Y transfer data to MRI
MRI monitors tissue temperatures in real time in treated slkezp laser on until achieving good
coveragdisotemperature area covers contrast enhancing area):

1) yellow 45°C isotemperature area- temperatures necessary to indapeptosis
considered only partially effective
2) blue 52°C isotemperature area temperatures necessary to indueerosis
3) white isotemperature area
9 after turning laser off, heat still continues to spréada few secondé&ooling helps to limit it)

WHAT IS SAFE TO HAVE IN MR

1 metal stylets(1.6, 2.2, 3.3 mm) are saifaf you need to reopen duarenchyma tract (most
recommended for 1.6 mm probe (thin and flexible).
wrench to remove bolt(ceramic bolt removal tool is plastic).

1
9 bolt driveris not MRI safe.

SAFETY POINTS

Low safety pointsusually set at 430°C, above which the laser turns atftomatically are plaed to

protect adjacent tissue (some experts uS€Ey2

High safety pointare usually set at 90°C and placed near the diffuser tip to prevent vaporization and ga
expansion, charring, or melting of the catheter.

HEAT SINKS

1 CSF spacefbasal cisterns, sulci, ventriclesgsselsandmeningeswork as heat sinks (vessels are not
injured by heat).

Rul e of VO&6s = vidheyheatsink &and may leale adjacens tisduesuntreated
1 contribute teasymmetric ablationsesp. if heatsinks are located within 13.3 mm of the laser probe
midpoint.

Bhatia, Shovart al. The Impact of Perilesional Heatsink Structures on Ablation Volumes in
Laser Interstitial Thermal Therapy for Brain MetastadésurosurgenApril 23, 2024.

 caveats:



Pre-op T1+ POD1 T1+ and Flair
» e b . ‘ » fonr | 5 (hes 3
L 14 = | 3
- .\ » ‘ .
Word of caution : . 4 ’,:‘ - R
The basal cistern and vessels should act as a ! v ‘ i
heat sink ' . \ ‘ \ 1 i

, POD1 Flair
Except when they don't

Monitor temperature along the midbrain/cistern

**‘-

ABLATION STRATEGY

i t -d p wnstarting at the superignost tumor location and ending at the infemaost location.
Aibot t & aconvenpianal way.

HEAD POSITIONING

Visualasé laser probe iflexible 0 takes less room than Monteris robotic assembly.

foam pillowis not good as it may sink and head moves during procedure (so towel is more stabl
alternatively,in ORmay leaverame bas®n for position stabilization in MRI (frame base flat

edge keeps head stable). Some MRI tables have attachment for framnedade LITT in prone
position.

alternatively, usé\tamA ring.

VISUALASE
>77°C, red; >67°C, yellow; >57°C, green; >47°C, light blue; >37°C, dark blue
C Reference Treatment Cell Death Thermometry

VISUALASE™ MRI-GUIDED LASER ABLATION
MRITMAGING SEQUENCES

3-Plane Localizer (Orthogonal Orientation)
3D SPGR or 2D T1's (Fiber Finding Scan)

L3
Set up Temperature Mapping (TMAP) planes

High Resolution Anatomic Image

o 2D T1, T2, FLAIR, other (Fiber Plane)
** May Be Multi- Planar

Temperature Mapping (TMAP) (Treatment Monitoring)
FLAIR or DWI (optional) (Ablation Progress)

3D T1w/ Contrast (Post-Procedure)

VISUALASE™ MRI-GUIDED LASER ABLATION
MRIIMAGING SEQUENCES

(Optional) DWI or FLAIR:
Used between TMAP
sequences to view ablation
progress.

3D T1 w/ Contrast:
Used to evaluate the extent
of ablation following the
completion of the procedure

2026/05/29: Visualasallows to monitoisimultaneous 2 thermography planes

MONTERIS

 attach to AtamA:
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IP Arm
Interface

Locking
Thumbscrew (2)

IP Arm
Interface

RPD
Attachment IP Arm
Location Interface

A
’ e WV IP Arm
e Interface

IP IP
Power Arm
Button

N.B. may not tighten locking thumbscreiw case of cardiopulmonary catastrophe in MR,
patient needs to be extracted immediately (will not have time to move head out to undo screws)

Stepl
1 remove bolt protection (gauze and plug/cap)

i attach Robotic Probe Driver (RP®)the bolt
Newer (2019RPDno longeruses separate locking sleeve for bolt:

1

Legacy RPD

If using SideFire, need to attach MRI marker on the bottom of RPD prior to securing RPD on the
bolt

Step 2
1 adjustlaser length (RPD adds 27 mm from bolt top):

Probe Ruler/

Protective Cover ~—
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Depth Stop

S~
My
~

3 Squeeze (yellow)
buttons at wider end
to lock Depth Stop

1

Squeeze (yellow)
buttons at tapered
end to release
depth stop

1 test withvisible pilot Isser:

Figure 8.39:

Figure 8.40:

=

P'||[1! e
;:é WAL

QETl ——

oVl ——

Probe Tip

A bright red, visible laser spot should exit
the SideFire™ in same direction as the
protrusion on the Probe Locking Interface.

Laser Aiming Beam Test - SideFire®

Slide Locking Interface to adjust depth

Laser Beam Test - FullFire®

Mini-Bolt

N.B. importanfi support with other hand robotic drivieit may move down when you

insert laser probe to the clitk t

pl ungeo)

Wi

al

ow

t o

laser probés insertedthrough motorized steering guidance adapter sy@R#iD) atiached to
metal probe guide:

nsert

4‘
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LDP Thumb Grip

Mating Adapter
Alignment Mark

LDP Fully
Engaged to
Follower

Correct finger
grip location

Insertion of 1.6 mm probe without robot (directly onto balplace SterStrip as a reference of
deepest point):

e 4
L
*PMT makes special SEEG bolts that can accept 1.6 mm laser prob
Apply headcoli

Use only whole body transmitting coils acaimpatible local receivingeadcoils!

Extended
Upper Coil

Standard
Upper Coil

Lower Coil
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§/ Two Part Head Coil

= /

Head
Fixation Ring

Patient Pad

Patient Board

MRI/OR Table

ABLATION

Emergency Stop

Titanium bolt MRI artifact can extend as much as 13 mm for 1.5 T (18 mm for 3.0 T) away from
distal end of the MinBolt (inner tableof the skull) into brain tissue; in my experiericenly 7 mm.

o if thermal imaging at depths less than ikisequired, user should proceed with extreme
caution- thermal data pixel dropout at shallow depghsuld be evaluated prior to laser
energy delivery acquire the thermal gradient echo sequence and assess for MRI artifact
prior to ablating!

Laser enerqyis delivered inapulsed manner allows laser tip cooling.
9 user can seleetenergy setting60% (6 W), 80%(8 W), 100%(10 W), 120%(12 W) (be careful
with higher settings, esp. very effective 1.6 mm laser grobesat damage may be too aggressive
i cause hemorrhayje
*Software v3.18 added 40% (4 W) option for 1.6 mm laser

1.6 FullFire 2.2 FullFire 3.3 FullFire 3.3 SideFire

1 howdifferent (user selectable) percentages of laser oatpwchieved




for FullFire laser probes (incl. NB3jhe percentages are changpsgk laser outputpower
only (4W, 6W, 8W, 10W, 12W)

for SideFire laser proh@ combination opeak laser output power andpulse duration are
used.

1 the rate of tissue heating with NeuroBlate is between 0.02% degrees Celsius per secon@ (1
degrees Celsius rise per MRI scan every 8 seconds) at the area next to the probe tip.

1 ablation volume plateaus at 200 sec (3.5 miirs) turn power upy, bigger and faster ablation, but
MRI more inaccurate

Dr. Jon Willieablates for 5 minutésable to achieve extra 1 mm
T more power doesndt al ways wor k.

Ablation volume vs time:

Ablation volume

3.3 and 1.6 mm lasers cause largedtime (up to 30 mm diameter), so 2.2 mm probe is going out of
favor.

Thermography

1 Gradient Recalled Echo (GRE)pulse sequence (SeuroBlate Thermal Sequends used.
1 accurate within 1.5 = 0.i/him of displayed thenal dose threshold (TDT) lines.

1 accuracyis +3.0°C

1 refresh raté 4.6 secondsNeuroBlatesoftware version 3.18)

Screenshot of Monteris workstation:
Threetop windowss h o w payeview &, distal, and proximal to laser window (each 5 mm
apart)i temperature monitored volume is 15 mm thick and 60 mm diameter
Two bottom windowshow perpendicular planes along trajectory (there is option to show
treatment in orthogonal anatomic planes).

A warning can be set for any temperature pick poi@quires manually entering a temperature
for that pixel.

User can select optionalitomatic laser stophen a point exceeds a uskfined temperature.





















