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INTRO  

¶ MRI-guided neurosurgical ablation (cytoreductive surgery). 

¶ monitors ablation contours in 3-Dimensions and provides near-real time MRI thermographic 

analysis to support surgeon's decisions. 

¶ diode laser energy delivered via cooled*  fiber-optic minimally invasive probe which allows to 

selectively ablate lesions in brain that may have been previously deemed inoperable. 

*to control thermal spread within tissue and protect device tip 

 

M INIMALLY -INVASIVE  

Craniotomy approach: 

 
 

Laser approach: 

file:///D:/Viktoro/Neuroscience/Op.%20Operative%20Techniques/300-399.%20Cranial/Op345.%20Laser%20Ablation%20-%20Patient%20Guide.pdf
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BIOPHYSICS 

- based on Arrhenius equation: 

Temperature Ò 43º - tissue damage never occurs, no matter how long exposed. 

Temperature Ó 60Ü - instantaneous tissue damage (protein denaturation). 

 

 
 

 

N.B. sweet spot ï temperature 50-80ºC 

 

¶ laser ablating beam is in invisible light spectrum (you can turn on red aim visible light to check if 

laser is working). 

 

 

SAFETY  

¶ set safety stop (automatic laser turn off) if temperature at any voxel reaches 90Ü (donôt want to 

reach 100º where gas bubbles and eschar form). 

¶ set safety stop points (automatic laser turn off) at critical nearby structures. 

 

 

  

INDICATIONS  

1. Epilepsy: 

a. Mesial temporal epilepsy (incl. mesial temporal sclerosis, temporal encephalocele) ï see p. 

E15 >> 

b. Insular epilepsy 

c. Periventricular nodular heterotopias ï see p. Dev7 >> 

d. Focal cortical dysplasias ï see p. Dev7 >> 

e. Tubers ï see p. Pha5 >> 

f. Hypothalamic hamartomas ï see p. Dev7 >> 

g. Corpus callosotomy ï see p. E21 >> 

h. Poststroke epilepsy 

i. Nonlesional epileptic foci (e.g. SEEG localized) 

 

 
 

 
 

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
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2. Tumors - metastases, gliomas 

a. recurrent superficial tumors (do not warrant morbidity of repeat craniotomy ï scalp 

ñfatigueò etc) 

b. deep-seated brain tumors (not amenable to traditional resection, e.g. insular ï see p. Onc12 

>>) 

N.B. there is evidence of tumor stem cell resistance to thermal damage across the entire 

temperature range they were exposed (mechanisms of thermoresistance might involve the 

overexpression of members of the heat shock protein family). 

 

3. Cavernomas ï see p. Vas30 >> 

 

4. Symptomatic radiation necrosis 

 

 

¶ LITT can be done anywhere intra-axially (incl. brainstem, posterior fossa). 

o if near eloquent areas, it can be done awake (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): 

e12186. doi:10.7759/cureus.12186 

¶ LITT does not limit any future therapies (repeat LITT, crani, etc). 

¶ target size: 

o creates 25-35 mm diameter lesion. 

o no volume limits for LITT (up to 50 mL). 

¶ FDA cleared for: 

- to ablate, necrotize or coagulate intracranial soft tissue through interstitial irradiation or 

thermal therapy in discipline of neurosurgery. 

 

 

LITT candidate selection 

1. Lesions that are favorable for LITT are (1) deep seated, (2) spherical or oblong such that the laser 

probe can be passed through the long axis of the lesion, (3) well circumscribed, and (4) positioned 

such that a safe trajectory avoiding critical structures/tracts can be designed.  

2. Transgression of vascular planes (Sylvian fissure, sulci) and ventricles is avoided.  

3. Lesions unfavorable for LITT include: 

a) extra-axial tumors; exception ï separation surgery for spinal epidural tumors (gives margin 

for SRS to spare cord) but respirations are problematic for spine MRI monitoring. 

b) calcified lesions 

c) hypervascular lesions 

d) cystic lesions ï difficult to ablate, laser does not control cyst mass effect; H: aspirate cyst 

and then ablate. 

e) diffuse lesions involving bilateral or multiple lobes, and very large lesions in which 

treatment would be subtotal. 

4. Lesions in eloquent or constricted locations (basal ganglia, posterior fossa) are more difficult to 

target, although it is not a contraindication to treatment. 

5. Patient positioning, the profile of the laser apparatus, and patient body habitus, which together 

must fit into the MRI bore. 

 

Callosal lesions: 

 
 

 

FDA 

¶ FDA cleared in 2007 for use in neurosurgery. 

¶ first reported for treatment of epilepsy in 2012. 

 

 

Visualase 

The Visualase platform was originally developed by BioTex, Inc. before being acquired by Medtronic. 

¶ Initial Clearance (August 2007 | K071328): Visualase Thermal Therapy System - broadly 

indicated for the necrotization or coagulation of general soft tissue.  

¶ Neurosurgical Narrowing (January 2022 | K211269): FDA cleared software version 3.4, 

which officially classified and narrowed the indications specifically as a neurosurgical tool - 

labeling explicitly defined its use to ablate, necrotize, or coagulate intracranial soft tissue, 

including brain tumors, radiation necrosis, and epileptogenic foci.  

¶ Next-Generation Platform (June 2025 | K250307): Medtronic secured 510(k) clearance for 

the VisualaseÊ 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
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¶ Recent Component Update (March 2026 | K253391): The FDA cleared the newest updates 

to the Visualase Cooled Laser Applicator System, modifying the physical probe components. 

Monteris 

Monteris entered the market slightly later but with an architecture designed specifically for intracranial 

applications from its inception. 

¶ The original AutoLITT system  received its very first FDA 510(k) clearance on May 1, 2009 

(under 510(k) number K081509). 

¶ Initial Clearance (April 2013 | K120561): NeuroBlate System (originally explored under the 

"AutoLITT" designation) - cleared for planning, monitoring, and executing the ablation of 

intracranial soft tissue.  

¶ Fiber-Optic Cooling Overhaul (October 2018 | K182036): Following a Class I recall 

regarding probe-tip heating issues with early metal-walled designs, Monteris won clearance for 

an overhauled, completely non-metallic fiber-optic gas-cooling mechanism - inherently enabled 

the multi-trajectory single-probe paradigm.  

¶ Standardized Indications (August 2020 | K201056): Labeling updates fully harmonized the 

explicit definitions matching the modern standard for brain structures, tumors, radiation 

necrosis, and epileptogenic foci. 

¶ Miniaturized Hardware (December 2023 | K231061): clearance for the NB3Ê FullFire® 

1.6 mm laser probe - the smallest commercially available diameter for intracranial laser 

ablation.  

 

 

 

SYSTEMS 

COMPARISON  

 

 Visualase Monteris 

Wave length*  984 nm 1064 nm 

Power 15 W 4-14 (or 12) W, pulsed sequences 
Monteris measures maximum output from the laser tip at installation and at 

regular intervals on every system.  So maximum target output is 12W, 

meaning setting can be higher at the source to account for power loss 

through the fiber and the connectors.  Not clear what exactly the 15W from 

Visualase means ï setting on the source maximum at 15, or measured 

output.     

Directionality  Diffuse Diffuse (FullFire®), Directional (SideFire®) 

Outer diameter options**  1.65 mm (5F) 1.6 mm 

2.2 mm (diffuse) 

3.3 mm (diffuse, directional) 

Diffuser window length 3 and 10 mm 4-6 mm (diffuse), 1 mm (directional) 

Cooling***  Saline CO2 

Laser fiber advancement 

during procedure****  

Manual Robotic (hands-off) 

Multiple trajectories with 

one laser probe 

N/A Yes 

MRI thermography 

refresh rate*****  

5 sec (monitors in Ó 1 

plane ï user choice) 

4.6-8 sec (monitors simultaneously 3 planes) 

Compatible MRI systems  Siemens, IMRIS, GE, or Philips. 

Currently not compatible with Toshiba, 

Canon scanners. 

*1064 nm wavelength has a lower water absorption and theoretically higher tissue penetration, 

although longer treatment times may be required to ablate a similar region of tissue. 

 

** thicker probe gives more rigidity for deep targets and bigger ablations. 

 

* **pressurized Carbon Dioxide is continuously adjusted by NeuroBlate Fusion SoftwareÊ to 

maintain probe tip temperature; cooling occurs only at the probe tip (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 liquid-induced geometric 

distortion. 

Disadvantages of CO2: 

Theoretical Risk of Gas Embolism with rapid focal gas expansion: If the structural integrity of 

the outer sapphire or polymer sleeve is completely compromised during high-pressure firing, 

gas could theoretically enter the intracranial space. (Note: Extensive redundant pressure-drop 

sensors are built into the system to cut flow instantly if a leak is detected). 

Slower Thermal Equilibrium: Gas has a lower volumetric heat capacity than liquid ï need 

pulsed-laser modulation to ensure the probe tip does not overheat during prolonged high-

energy deliveries (saline allows continuous lasing). 

 

Disadvantages of saline 

Larger Geometric Footprint: Accommodating 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 

architecture), creating a larger tract through the parenchyma. 

MR Susceptibility and Flow Artifacts: Moving liquid under pressure can introduce subtle 

phase-dispersion 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 surgical team. 

Kinking Sensitivity: Because it relies on fluid dynamics through micro-channels, any subtle 

kinking or compression of the delivery lines can immediately trigger a high-pressure occlusion 

alarm, temporarily halting the procedure to troubleshoot the physical tubing. 

 

 

* ***Monteris robot travel distance (for moving laser along axis) is 4 cm (in 1 mm increments) 

and total rotation of 340° (in 5° steps). 

 

*****depends on MRI scanner - for Philips, the lag is 8 seconds; for Siemens and GE, the user 

can decide to reduce the lag to 4.6 seconds. 
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VISUALASE thermal therapy system (Medtronic, Inc .) 

Materials >> 

 

 
 

 

 
 

 
 

¶ 15 W, 980 nm (near infrared) diode laser coupled to an optical fiber with a light-diffusing tip 

within a light-transmitting saline-irrigated cooling sheath. 

¶ outer 1.6-mm-diameter clear (light-transmitting) polycarbonate cooling catheter; comes with 

radiopaque stylet (can be seen on O-arm). 

N.B. once stylet is removed (and before laser fiber is placed) catheter is very fragile ï can bend 

and fracture just from its own weight ï need to support it! 

¶ inner 0.73-mm-diameter flexible laser optical fiber terminating in a 3 mm or 10-mm-long diffuser 

tip. 

http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Visualase
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¶ the catheter ends to pointed tip 2.9 mm in length; thus, the center of 10-mm laser diffuser is 8 mm 

proximal from catheter tip ï advance stereotactic target 8 mm deeper than ablation target. 

N.B. always insert laser catheter deeper as laser fiber can be easily moved up and down inside 

catheter during procedure! 

¶ near real-time thermal monitoring (approximately 4-6 second delay, longer if more planes are 

monitored for thermography). 

¶ if user-defined undesirable conditions are detected (such as heat spread to the safety margin), the 

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 offer directional laser probe. 

 

 

 

NEUROBLATE ® SYSTEM (Monteris Medical) 

(formerly known as AutoLITT® System ; LITT - laser interstitial thermal therapy) 

http://www.monteris.com/technology 

 

User Manual >> 

Instructions for use: https://www.monteris.com/healthcare-professionals/instructions-for-use-ifus/ 

 

August 11, 2026 , Monteris Medical has joined Zimmer Biomet 

 

FDA LABEL  

¶ The Monteris Medical NeuroBlateÊ System is indicated for use to ablate, necrotize, or coagulate 

intracranial soft tissue, including brain structures, through interstitial irradiation or thermal therapy 

in the discipline of neurosurgery with 1064 nm lasers. 

¶ The Monteris Medical NeuroBlateÊ System is intended for planning and monitoring thermal 

therapies under MRI visualization. It provides MRI based trajectory planning assistance for the 

stereotaxic placement of MRI compatible (conditional) NeuroBlateÊ Laser Delivery Probes. It 

also provides near-real time thermographic analysis of selected MRI images. 

¶ When interpreted by a trained physician, this System provides information that may be useful in 

the determination or assessment of thermal therapy. Patient management decisions should not be 

made solely on the basis of the NeuroBlateÊ System analysis. 
 

No age limit! (but watch for skull thickness in pediatric patients ï recommend at least 3 mm) 

 

REGULATORY ACTIONS  

3/23/2018 - Class I recall by FDA (Z-0194-2018): the most serious type of recall - device may cause 

serious injuries or death ï due to the risk of unintended probe tip heating. 

¶ caused by an interaction between the metallic thermocouple in the probe, and the MRI 

environment independent of laser energy delivery, and have been associated with damage to the tip 

of the probe implanted within the brain (e.g., charring, release of carbon dioxide). 

 

Update ï metallic thermocouple was replaced by nonmetal fiber optic temperature sensor (FOTS) to 

avoid unintended current induction and heating ï Monteris system is back on market. 

 

 

COMPONENTS 

ROBOT 

List price (June 2024): 3,501 USD 

 

 
 

 
 

 

BOLT  

See below >> 

 

LASER PROBE 

2.2 mm probe has become obsolete ï Monteris 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 ï 14,955 USD 

NB3 1.6 mm probe ï 16,995 USD* 

 

*slightly more expensive but that is not always the case - NB3 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. 

 

 

 

 
 

 

 

 
 

 

¶ wave length: 1064 nm (near-infrared, invisible) 

¶ Sapphire Capsule - transparent to infrared light and a very high heat tolerance to prevent damage to 

the laser probe ï can use single laser probe multiple times*  

Product specifications explicitly state that Monteris system allows for multiple, sequential 

trajectories with one probe. 
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Because the NeuroBlate Optic Laser Probe utilizes a non-metallic, fiber-optic internal 

temperature sensor and a sapphire capsule (which permits prolonged, pulsed laser firing), the 

hardware is cleared to withstand the thermal load of multiple sequential ablations on the same 

patient without requiring a new probe for each trajectory. 

 

*Visualase is also cleared for multiple reuse, but historically constrained by probe wear 

 

¶ laser probe configurations: 

Directional (SideFire®, approx. 78º angle) ï 3.3 mm outer diameter; 1 mm laser window. 

Diffuse (FullFire®) ï 1.6 mm, 2.2 mm (obsolete), and 3.3 mm outer diameters; 6 mm laser 

window. 

 
 

 

Some experts use exclusively SideFire ï for irregular lesions, to avoid eloquent areas ï it 

is slower burn, but safer. 

 

 

¶ available laser outside diameters: 

 
 

a) 2.2 mm (obsolete) ï less stiff so it is strongly recommended to create a path in brain 

parenchyma using metal stylet, s. alignment mandrel, biopsy needle, or stylet (at least 

80% of trajectory length). 

 

b) 3.3 mm ï burn larger diameter tissue but may have trouble inserting through dura (use 

dura dilator in OR). 

 

c) 1.6 mm (NeuroBlate® NB3Ê) ï can also needs manual advancements; ideal for the smallest 

lesions (e.g., 10 mm in diameter); compatible with power settings (6, 8, 10 and 12 watts) 

to ablate > 20 mm diameter 

 

 
 

¶ available laser lengths: 133, 154, 175, 196, 217, 238, 259 mm 

N.B. NB3 is a single length probe and can be used (same as 2.2 and 3.3 probes) for 

multiple trajectory ablations on the same patient rather than requiring a new probe for 

each trajectory. 

 

¶ all Monteris Probes incorporate an internal temperature sensor which measures the probe tipôs 

internal temperature. 

N.B. sensor is not utilized for determining the patientôs brain tissue temperature! 

 

¶ CO2 exhausts where 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 probe size for bigger targets ï 3.3 mm for insular glioma vs 1.6 mm for callosotomy: 
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PROCEDURE PLANNING  

¶ make sure, if patient has various stimulators, those will be MRI-compatible and will not give MRI-

artefacts; plus, may need special MRI coils (e.g. head coil if patient has VNS) and device turned 

into ñMRI modeò (make sure you have clinician programmer). 

¶ if concerned that laser probe may deflect, may place two bolts in OR (likely will not need the 

second bolt). Alt: ClearPoint system. 

 

Tricks to minimize bolt MRI artefact (when target is close to the skull): 

1. Place bolt more shallow. 

2. Place head flexible coil 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 volume ï T1 is less sensitive to titanium artefact than GRE (if need to outline tumor, 

do planning MRI scan a day prior to LITT). 

5. Use Mini-Bolt VUEÊ Cranial Fixation system ï ceramic (nonmetal) bolt or use skull-mounted 

AXiiiS mini-frame. 

 

Monteris bolt gives 7 mm MRI artefact: 

 
Source of picture: Viktoras Palys, MD >> 

 

 

ENTRY  

¶ minimum bone thickness ï approx. 3 mm (Monteris IFU says ï 5 mm) 

¶ maximize ñperpendicularityò (Dr. Peter Fecci) ï the more angled, less accurate trajectory. 

¶ it is OK to go through the suture ï it has lots of strong cortical bone (make sure trajectory is 

symmetric, i.e. dead center in the suture, rather than skiving it). 

¶ use non-skiving drill bit. 

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

 
 

¶ when using two Monteris bolts, the minimum spacing between bolts is 11 mm center to center 

(inadequate spacing may interfere with the Robotic Probe Driver attachment). 

¶ if skull is too thin to use bolt, may use skull-mounted AXiiiS mini-frame (Monteris, Plymouth, 

Minnesota). 
Hooten KG, Werner K, Mikati MA, Muh CR. MRI-guided laser interstitial thermal therapy in an 

infant with tuberous sclerosis: technical case report. J Neurosurg Pediatr. 2018;23(1):92-97. 

 

 

TRAJECTORY  

Complex targets require Ó 2 unrelated trajectories ï robotic assistance is helpful: 

mailto:vpalys@uams.edu
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If using several trajectories, cover bolts with sterile drapes ï to open one-by-one in MRI: 

 
 

¶ trajectories that traverse gliotic and ependymal planes have presumably greater risks of 

hemorrhages. 

 

 

TARGET  

¶ always aim to place the laser along the longest axis of the lesion! 

¶ diameter of lesion depends on tissue type (e.g. tumors ï can create 3 cm diameter lesion; 

hippocampus ï only 1.5 cm diameter). 

 
 

¶ Monteris FullFire emits laser energy in all directions (including forward from its tip) equally in 

both radial and longitudinal directions centered 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 margin 

in the longitudinal direction as well - this would result in an ablation margin extending 2-3 mm beyond the 

FullFire tip - set laser probe deepest point (PDP)* inside of the intended ablation area to prevent thermal 

damage from extending beyond the intended ablation area: 

*stereotactic surgical target can be deeper (always can pull laser back) 

 
WARNING: creating a greater than 7.5 mm radial ablation area may exceed the NeuroBlate Systemôs 

ability to monitor thermal dose in the longitudinal direction 

 

 

OR 

Always biopsy oncologic targets before you ablate! (make sure not to introduce air 

bubbles*  ï interfere with thermography) 

*for that reason, some experts delay LITT by 7 days to allow pneumo bubbles to 

go away (also bx may be nondiagnostic), others use endoscopic grasper for 

biopsy before LITT - it does not introduce air! 

 

Anesthesia: 

1) general endotracheal with complete paralysis 

2) temperature monitoring 
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3) keep warm with BairHugger (no ways of active warming in MRI) ï higher body 

temperature, faster and larger ablation 

4) optional A-line (blood pressure cuff inflation may cause motion artefacts) 

5) Foley 

 

¶ transfer supine to MRI-compatible board on OR table, bump under ipsilateral shoulder, head on 

towels and gel donut (will remove later for transportation to MRI) and rotated to opposite side. 

¶ ensure patient has ear plugs in both ears in preparation for MRI scanning. 

 

 

 
 

¶ secure patient tightly with Velcro wraps. 

¶ place lower body BairHugger and turn this on (cannot have BairHugger in MRI, so need to start 

warming patient as soon as possible in the OR). 

¶ SCDs very important for longer procedures (reports of DVT with PE during LITT). 

 

 

SECURING THE HEAD  

- depends on stereotactic platform being used 

 

ROSA robot ï may use: 

a) Mayfield frame 

b) 4-post stereotactic frame base (screwdriver sockets at the end of each pin may be used for 

ROSA registration ï need O-arm 2.0 with 40 cm FOV to encompass all four pin tips!) ï 

significantly more secure platform compared to Mayfield. 

 

Optional*  - apply stereotactic AtamA ring with rigid pin fixation (alternative ï make sure that patient 

does not move in MRI by using constant IV infusion of paralytics ï might be challenging for patients 

with history of multiple AED use, so establish IV rate while in OR): 

*becomes especially useful when using > 1 trajectory or in prone position 
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o plan head position so that guidance bolt sits along MRI bore long axis (as close as possible) 

ï least chances for collision with MRI bore. 

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

o AtamA ring can be rotated to any position and rigidly attaches to MRI-compatible board; 

board has aluminium starburst attachment (MRI not safe!) that can dock ROSA robot to 

make a rigid connection: 
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o posts for AtamA ring come in 3 sizes: long (fits most patients), medium, short. 

o posts for AtamA ring are not disposable and made of PEEK; posts have a seat for MRI-

conditional disposable titanium DORO pin. 

¶ drape patient; may not need Ioban. 

 

STEREOTAXIS  

¶ can use any platform to implant laser probe: 

a) ROSA robot see p. E15 >> 

b) Nexframe (disposable) 

c) ClearPoint (disposable) 

d) CRW or Leksell frame 

e) STarFix (custom made, disposable) ï open old scalp stab incisions and expose bone 

anchor fiducials Ÿ attach plastic standoffs Ÿ mount STarFix platform 

f) Axiiis stereotactic miniframe: 

 
 

 

ADAPTERS 

 
 

 

 
 

 

ADAPTERS (FOR ROSA) 

Attention ï 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): 

titanium 2.2- and 3.3-mm bolts ï 1,279 USD 

titanium 1.6-mm bolt ï 1,365 USD 

ceramic VUE 2.2- and 3.3-mm bolts ï 1,339 USD 

 

¶ titanium bolt gives MRI artefact ï pay attention when planning trajectory. see above >> 

¶ make scalp incision with No. 10 blade targeted over entry point (make skin mark with pen where 

stylet touches it) Ÿ cricket retractor 

¶ twist hole is made in skull: (if sharp angle, use M8 drill bit  to create flat spot or divot on skull for 

start to avoid thick drill skiving skull migration if using ROSA* Ÿ) handheld Stryker TPS 

electrical drill (non-skive drill bit  with stop depth set - measure skull bone thickness on CT; may 

predrill pilot hole with thinner 2.1-2.4 mm drill bit) 

*using frame base and frame-attachment-to-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; 6.0 mm for 3.3 mm ceramic bolt) 

¶ dura is opened with pointed Monteris probe (may touch with Bovie to facilitate dura opening and 

hemostasis ï make sure probe does not touch skin or bone and sits only on dura) or with 2.4 mm 

drill bit and then dilated with pointed Monteris probe 

 

     Mini -Bolt (1.6, 2.2, and 3.3 mm):   
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Mini -Bolt VUE  (2.2 and 3.3 mm): 

 
 

 

N.B. if bolt is fully threaded into skull, the 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, especially 

in the thinner bone) 

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

 

1.6 mm titanium bolt (requires smaller twist hole ï 3.2 mm): 

 
 

N.B. Currently no ceramic version for NB3, however with a smaller outer diameter/less titanium in 

the 1.6 mm bolt, the artifact is less impactful on temperature data at the surface of the brain. 

 

 

 
 

¶ create track in brain parenchyma (mandatory for thinner laser probes, optional for 3.3 mm probe, 

esp. if target is deep and firm tissue): steel blunt -tip dilator  (has diameter of laser probe) with 

marked depth is placed through skull bolt all way (or at least 80%) through trajectory Ÿ O-arm 

and image fusion (e.g. on FrameLink or ROSA software) ï to verify accurate instrument guiding 

bolt trajectory (optional) and to open pathway for flexible laser probe Ÿ dilator is removed: 
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Monteris NB3 laser probe (1.6 mm) comes in sterile package with MRI-compatible single-use 

Alignment Mandrel (can also be purchased separately if want to use in OR): 

 
 

¶ optional - stereotactic needle biopsy (for permanent pathology) ï minimize air introduction in the 

biopsy site (makes MR thermography difficult). 

 

 
 

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

 

¶ optional - STarFix platform and bone anchors are removed Ÿ (incisions closed with 4-0 Vicryl 

interrupted stitches for the galea followed by) 4-0 Monocryl for skin. 

¶ incision around the bolt is closed with inverted interrupted 3-0 Vicryl stitches to the galea and then 

with staples to the skin Ÿ ñfigure of 8ò 3-0 Monocryl stitch is placed around the bolt and is left not 

tied (attach to scalp with SteriStrip) 

¶ incision dressing: 

a) bacitracin ointment applied around incisions (bacitracin makes nylon slippery ï 

difficult to tie at the end). 

b) xeroform gauze wrap around the bolt. 

- may place sterile glove or piece of Ioban over the bolt to keep it mechanically sterile. 

¶ insert laser in: 

a) OR ï avoids all sorts of unexpected problems (incl. CSF loss ï brain shift) but have to 

transport patient while guarding the laser (may cover with sterile specimen cup) ï practically 

impossible with Monteris robotic driver. 

b) MRI  ï risk of technical problems of laser insertion (may need to remove patient from MRI 

or use MRI-compatible instruments, e.g. plastic or titanium probe to open dura wider) ï use 

2.2 or 3.3 mm Monteris stylet to make sure it goes through the dura while still in OR Ÿ cap 

the bolt (to maintain sterility and prevent CSF leak): 

 

a) older version - peg: 

 
b) newer ï silicone cap. 
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¶ wrap bolt with Xeroform gauze with Betadine ± put sterile glove over. 

 

 

FINISH  

¶ optional - sterile transfer bag advanced around sterile field and head and cinched on neck side of 

stereotactic ring for transport; alternative ï leave guide-bolt exposed with sterile cap on. 

¶ transport from operating room to MRI suite using MRI-conditional AtamA board (350 lbs weight 

limit):  

 

 

 
 

 

 

MRI  

¶ turn VNS magnet output to 0 mA, other stimulators to ñMRI modeò. 

¶ set of images is obtained according to Monteris / Visualase workflow 

 

3D FLAIR  (for gross anatomic confirmation that the probe is accurately docked within the target) Ÿ 

3D T1 (MPRAGE  or FSPGR) ± contrast* (best for probe artefact visualization due to minimal probe 

void distortion) Ÿ optional GRE/SWI (to check for hemorrhage) Ÿ thermography with GRE/EPI-

type sequence**  Ÿ 3D T1 + contrast (completion scan)***  

*save gadolinium to the end (for tumors, use preoperative MRI scans with gadolinium; if preop 

scan is old, may give contrast now) 

** thermometry is based on proton resonance frequency shift (PRFS) method 

***if gadolinium cannot be administered (e.g. 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 (top row) and perpendicular (bottom row) MPRAGE 1.5T MR images near the distal end of the probe; 

representation of the probe overlaid on the right-most images: 

 
 
Same at 3.0 T: 

 
 

 

 

¶ system first starts with testing make sure saline / CO2 cooling works ï see on screen brain cooling 

pixels. 

Cooling prevents tissue carbonization at laser tip (it would impede photon spread 

further) 

¶ laser thermotherapy is delivered sequentially in multiple sequences: draw area on MRI image that 

needs to be treated Ÿ transfer data to MRI tech Ÿ adjust probe depth and angle Ÿ turn laser on Ÿ 

MRI monitors tissue temperatures in real time in treated slice ï keep laser on until achieving good 

coverage (isotemperature area covers contrast enhancing area): 

1) yellow 45° C isotemperature area - temperatures necessary to induce apoptosis - 

considered only partially effective 

2) blue 52°C isotemperature area - temperatures necessary to induce necrosis 

3) white isotemperature area 

¶ after turning laser off, heat still continues to spread for a few seconds (cooling helps to limit it). 

 

 

WHAT IS SAFE TO HAVE IN MRI  

¶ metal stylets (1.6, 2.2, 3.3 mm) are safe ï if you need to reopen dura-parenchyma tract (most 

recommended for 1.6 mm probe (thin and flexible). 

¶ wrench to remove bolt (ceramic bolt removal tool is plastic). 

¶ bolt driver is not MRI safe. 

 

 

SAFETY POINTS 

Low safety points, usually set at 43-50°C, above which the laser turns off automatically, are placed to 

protect adjacent tissue (some experts use 42°C) 

High safety points are usually set at 90°C and placed near the diffuser tip to prevent vaporization and gas 

expansion, charring, or melting of the catheter. 

 

 

HEAT SINKS 

¶ CSF spaces (basal cisterns, sulci, ventricles), vessels, and meninges work as heat sinks (vessels are not 

injured by heat). 

Rule of Vôs = ventricles and vessels ï they heat sink and may leave adjacent tissue untreated 

¶ contribute to asymmetric ablations, esp. if heatsinks are located within 13.3 mm of the laser probe 

midpoint. 
Bhatia, Shovan et al. The Impact of Perilesional Heatsink Structures on Ablation Volumes in 

Laser Interstitial Thermal Therapy for Brain Metastases. Neurosurgery April 23, 2024. 

¶ caveats: 
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ABLATION STRATEGY  

ñtop-downò - starting at the superior-most tumor location and ending at the inferior-most location. 

ñbottom upò ï conventional way. 

 

 

HEAD POSITIONING  

¶ Visualase ï laser probe is flexible so takes less room than Monteris robotic assembly. 

¶ foam pillow is not good as it may sink and head moves during procedure (so towel is more stable). 

¶ alternatively, in OR may leave frame base on for position stabilization in MRI (frame base flat 

edge keeps head stable). Some MRI tables have attachment for frame base - can do LITT in prone 

position. 

¶ alternatively, use AtamA ring. 

 

 

VISUALASE  

>77°C, red; >67°C, yellow; >57°C, green; >47°C, light blue; >37°C, dark blue 

 
 

 
 

 
 

 

2026/05/29: Visualase allows to monitor simultaneous 2 thermography planes  

 

 

MONTERIS  

SETUP 

¶ attach to AtamA: 
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N.B. may not tighten locking thumbscrews ï in case of cardiopulmonary catastrophe in MRI, 

patient needs to be extracted immediately (will not have time to move head out to undo screws). 

 

 

Step 1 

¶ remove bolt protection (gauze and plug/cap) 

¶ attach Robotic Probe Driver (RPD) to the bolt: 

Newer (2019) RPD no longer uses separate locking sleeve for bolt: 

 
 

Legacy RPD: 

 
 

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

bolt 

 

 

Step 2 

¶ adjust laser length (RPD adds 27 mm from bolt top): 
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¶ test with visible pilot laser: 

 
 

 

¶ laser probe is inserted through motorized steering guidance adapter system (RPD) attached to 

metal probe guide: 

 
 

 

N.B. important ï support with other hand robotic driver ï it may move down when you 

insert laser probe to the click ï it will allow to insert laser deeper than intended (ñlaser 

plungeò) 
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Insertion of 1.6 mm probe: 

 
 

Insertion of 1.6 mm probe without robot (directly onto bolt*  ï place Steri-Strip as a reference of 

deepest point): 

 
*PMT makes special SEEG bolts that can accept 1.6 mm laser probe 

 

Apply headcoil: 

Use only whole body transmitting coils and compatible local receiving head coils! 
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ABLATION  

 
 

 

 

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 Mini-Bolt (inner table of the skull) into brain tissue; in my experience ï only 7 mm. 

o if thermal imaging at depths less than this is required, user should proceed with extreme 

caution - thermal data pixel dropout at shallow depths should be evaluated prior to laser 

energy delivery - acquire the thermal gradient echo sequence and assess for MRI artifact 

prior to ablating! 

 

 

Laser energy is delivered in a pulsed manner ï allows laser tip cooling. 

¶ user can select 4 energy settings: 60% (6 W), 80% (8 W), 100% (10 W), 120% (12 W) (be careful 

with higher settings, esp. very effective 1.6 mm laser probe* ï heat damage may be too aggressive 

ï cause hemorrhage). 

*Software v3.18 added 40% (4 W) option for 1.6 mm laser 

 

 
 

 

¶ how different (user selectable) percentages of laser output are achieved: 
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for FullFire laser probes (incl. NB3), the percentages are changing peak laser output power 

only (4W, 6W, 8W, 10W, 12W); 

for SideFire laser probe, a combination of peak laser output power and pulse duration are 

used. 

 

¶ the rate of tissue heating with NeuroBlate is between 0.125 - 0.25 degrees Celsius per second (1-2 

degrees Celsius rise per MRI scan every 8 seconds) at the area next to the probe tip. 

¶ ablation volume plateaus at 200 sec (3.5 mins) ï so turn power up Ą bigger and faster ablation, but 

MRI more inaccurate. 

Dr. Jon Willie ablates for 5 minutes ï able to achieve extra 1 mm 

¶ more power doesnôt always work. 

 

Ablation volume vs time: 

 
 

 

Ablation volume 

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

favor. 

 

 

Thermography 

¶ Gradient Recalled Echo (GRE) pulse sequence (s. NeuroBlate Thermal Sequence) is used. 

¶ accurate within 1.5 ± 0.7 mm of displayed thermal dose threshold (TDT) lines. 

¶ accuracy is ± 3.0° C. 

¶ refresh rate ï 4.6 seconds (NeuroBlate software version 3.18) 

 

Screenshot of Monteris workstation: 

Three top windows show probeôs-eye view at, distal, and proximal to laser window (each 5 mm 

apart) ï temperature monitored volume is 15 mm thick and 60 mm diameter. 

Two bottom windows show perpendicular planes along trajectory (there is option to show 

treatment in orthogonal anatomic planes). 

 
 

 

A warning can be set for any temperature pick point ï requires manually entering a temperature 

for that pixel. 

 
User can select optional automatic laser stop when a point exceeds a user-defined temperature. 














