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Executive Summary 

Purpose of the Statement 

1. To provide an evidence-based, best practices summary to guide health-care providers in the use of 

Magnetic Resonance-guided Laser Interstitial Thermal Therapy (MRgLITT) in the management of epilepsy 

2. To report consensus opinion of the American Society for Stereotactic and Functional Neurosurgery 

(ASSFN) regarding the use of MRgLITT for intractable epilepsy 

 

Stereotactic and functional neurosurgeons are involved in the care of patients with Drug-resistant Epilepsy (DRE). 

1. Stereotactic and functional neurosurgeons are domain-specific experts in the specialty literature and the 

practical use of stereotactic and open procedures for the surgical management of DRE. 

2. Stereotactic and functional neurosurgeons are domain-specific experts in the comparative assessment of 

benefits, risks, and alternatives of surgical procedures for the management of patients with DRE. 

 

Indications for the Use of MRgLITT as a Treatment Option for Patients With DRE Include All of the Following 

Criteria: 

1. Failure to respond to, or intolerance of, at least 2 appropriately chosen medications at appropriate doses for 

disabling, localization-related epilepsy AND 

2. Well-defined epileptogenic foci or critical pathways of seizure propagation accessible by MRgLITT. 

 

Contraindication to Use of MRgLITT: 

1. Inability to identify the epileptogenic focus (or foci) or critical pathways within epileptogenic networks. 

2. Inability to undergo magnetic resonance imaging (MRI) because of medical reasons. 

3. Medical contraindications to surgery, e.g.,  unstable cardiac or respiratory conditions, anticoagulants that 

cannot be stopped, bleeding diatheses  

 

Recommendations Are Based On: 

1. Safety and efficacy demonstrated in multiple peer reviewed large case series demonstrating the safety and 

efficacy of MRgLITT in reducing seizure frequency in patients with DRE that is nearly comparable to data 

obtained from cases series of open surgical procedures.  



2. Published literature demonstrates that MRgLITT is a less invasive option for many types of focal DRE that 

involves a shorter hospital stay and less surgical and neurologic morbidity as compared to open surgical 

resection for such common epilepsy etiologies as mesial temporal epilepsy, hypothalamic hamartomas, and 

focal cortical dysplasia/periventricular nodular heterotopia 

3. Some published studies indicate that MRgLITT may better preserve cognitive functions as compared to 

open epilepsy surgery 

4. When offered a choice between open surgery and MRgLITT, patients increasingly prefer LITT to open 

surgery and many will otherwise refuse surgical treatment at all. Moreover, MRgLITT has also become the 

first choice procedure of many epilepsy teams for treatment of many focal epilepsies and has essentially 

completely supplanted open surgery for epilepsy due to hypothalamic hamartomas. These trends make it 

unlikely that any randomized trials between MRgLITT and open surgery will be performed. 

 

 

  



Background and Supporting Literature 

Prevalence and Impact of Drug-Resistant Epilepsy 

Epilepsy is the fourth most common neurological disease with approximately 1.2% of the population in the United 

States suffering from active epilepsy.1 This is equivalent to about 3.4 million people with epilepsy nationwide, 

consisting of 3 million adults and 470,000 children. Approximately 1 in 26 people will develop epilepsy during their 

lifetime.2 For patients with epilepsy, 25-40% will suffer from persistent seizures despite maximal medical 

management – otherwise known as drug-resistant epilepsy (DRE) 3,4 

 

Persistent seizures and associated neurologic comorbidities lead to an approximately 3 times higher mortality rate 

than the general population with an estimated decreased life expectancy of 10 years in people whose epilepsy has a 

known cause.5,6 Furthermore, epilepsy has a significant detrimental impact on employment, social relationships, and 

overall quality of life for both the patient and their families.7,8 

 

However, despite the clear benefits of open epilepsy surgery in reducing mortality and morbidity,4,6,9  only about 4% 

of eligible patients undergo this surgery in the United States annually.  There was a decreasing rate of epilepsy 

surgery in the United States from 2003 to 2014, despite the publication of “Epilepsy Across the Spectrum” by the 

Institute of Medicine in 2012,6,10 which strongly advocated for epilepsy surgery. Reasons for this underutilization 

have been attributed to knowledge gaps (inappropriate optimism about seizure reduction), inability of humans to 

accurately assess risk, barriers to specialists, and fear of surgery.11 

 

Medical and Surgical Management of Drug-Resistant Epilepsy 

The International League Against Epilepsy has defined DRE as the “failure of adequate trials of two tolerated, 

appropriately chosen and used antiepileptic drug schedules (whether as monotherapies or in combination) to achieve 

sustained seizure freedom.”12 As such, by definition, definitive medical treatment for patients with DRE is 

inadequate. 

 

Surgical options for DRE depend on seizure type and characteristics of onset and propagation. Surgical procedures 

for DRE may be divided into ablative/resective (destructive) and neuromodulatory (nondestructive) categories. 

Complete surgical removal of the brain tissue responsible for seizures (epileptogenic zone, EZ) yields the best 

outcomes and are associated with the highest rates of seizure freedom. Meanwhile, incomplete removal of the EZ or 

disconnection of this tissue from the rest of the brain is associated with lower rates of seizure freedom or seizure 

reduction alone. Fortunately, patients with surgically-treated DRE have been shown to have normalization of overall 

mortality even without complete seizure freedom, as long as there is reduction of seizures with impaired awareness.5 

 

Since mesial temporal lobe epilepsy (MTLE) remains the most common form of DRE,13,14 overall surgical 

experience is greatest with this group of patients. Anterior temporal lobectomy (ATL) remains the gold-standard 



treatment with proven efficacy in two class I trials14,15 and rates of seizure freedom from 60-80% with 2-years of 

follow-up.14-17 Several approaches to selective amygdalohippocampectomy (SAH), with relative sparing of the 

lateral temporal neocortex, have also demonstrated benefit.16,17 In patients with extratemporal lobe epilepsy, surgery 

has been shown to be effective, albeit with lower rates of seizure freedom in the range of 30-60% with 2-years of 

follow-up.9,18 Despite overall benefits for quality of life, surgery remains underutilized, at least in part due to 

concerns regarding its invasiveness, procedural morbidity, and neurocognitive side effects.19-21  

 

Over the last decade, magnetic resonance guided laser interstitial thermal therapy (MRgLITT) has emerged as a less 

invasive option for stereotactic ablation rather than resection of the EZ. MRgLITT offers access to foci virtually 

anywhere in the brain with minimal disruption of the overlying functional cortex and white matter, promising fewer 

neurological side effects and less surgical morbidity and pain. Compared to other ablative techniques such as 

radiofrequency ablation or stereotactic radiosurgery, MRgLITT produces immediate, discrete lesions with real-time 

monitoring of temperature and damage estimates that allows for quantification of the ablation and minimization of 

injury to surrounding brain tissue.22,23 As more and more clinical experience has been gained with MRgLITT for 

DRE, it has become the procedure of choice for many types of epilepsy due to its efficacy, favorable side effect 

profile, short hospital stay and rapid return to normal activity as compared to open surgery. 

 

Efficacy of MRgLITT in Drug-Resistant Epilepsy 
 
Selective ablation of amygdalohippocampal complex is the most widely reported application of MRgLITT for DRE. 

Across several institutional series, MRgLITT has demonstrated seizure freedom rates of 44-78% with at least 1 year 

of postoperative follow-up.24-31 In general, patient selection was based on a diagnosis of DRE and clear evidence of 

mesial temporal lobe onset.  Pre-operative evaluation typically included semiology, MRI, neuropsychology, and 

video EEG, as is done in determination of candidacy for open procedures.  Mesial temporal sclerosis was a common 

finding on MRI, but was not necessary if other studies such as vEEG or intracranial EEG allowed for concordance.28  

In the largest multi-center series to date, MRgLITT performed in 234 patients from 11 centers across the United 

States led to seizure freedom in 58% of patients at 1-year follow-up.32 Furthermore, 19% of patients benefited from 

significant seizure reduction – totaling 77% of patients with significant clinical benefit. Two recent meta-analyses 

have since reported overall rates of seizure freedom to be 55%33 and 58%34 in patients with MTLE. These rates of 

seizure freedom are mildly lower than that reported with ATL, as is seen with open selective 

amygdalohippocampectomy as well.16 The outcomes are certainly superior to continued medical management 

alone.35,36 Moreover, the typical length of stay for mesial temporal MRgLITT is one night, versus 3-4 nights for a 

standard open ATL.37,38 Importantly, when offered a choice between open ATL and stereotactic MRgLITT, an 

increasing proportion of patients is either willing to sacrifice some of the chance of seizure freedom for the other 

benefits of the minimally invasive procedure or will simply refuse to consider any open surgery at all. 

 

MRgLITT for the treatment of hypothalamic hamartomas (HH) associated with DRE is the next most reported 

application of this technology. In the largest two series consisting of a total of 129 patients, 81% were free of 



gelastic seizures at 6-months follow-up; and 93% were free of gelastic seizures at 1-year follow-up.39,40 While fewer 

patients experienced resolution of non-gelastic seizures (68% free of non-gelastic seizures)39,41, the overall efficacy 

of MRgLITT remains high for the treatment of HH. Specifically, a recent review reported that 78% of patients 

experienced favorable outcomes after MRgLITT, which is further strengthened with a relatively low overall 

complication rate of 8%.42 These outcomes are in contrast to open surgical options, in which seizure freedom rates 

range from 20-54%43-46 and permanent neurological and endocrinological complications occur in up to 30-59% of 

patients.42,45-48 Overall, published results with MRgLITT for HH are superior to those for cohorts treated by 

stereotactic radiosurgery, craniotomy, or neuroendoscopy.43 At this time, MRgLITT is the clear procedure of 

choice for treating hypothalamic hamartomas, having almost completely supplanted open surgery.  

 

 

Durability of MRgLITT in DRE 

Due to the relatively recent development of MRgLITT for MTLE, long-term outcomes data is limited.  Cajigas et al 

provide the largest single center cohort with Engel scores with at least 2 years of follow up.  They reported 62% 

seizure freedom with an average follow up of 43 months49.  Other studies have published seizure freedom rates 

between 30-52% with 2-year follow-up.50-52 While a meta-analysis has suggested that seizure freedom rates may 

wane over time – with predicted seizure freedom rates of 64%, 47%, and 42% at 12, 24, and 36 months, respectively 

– real-world data consisting of larger cohorts with longer follow-up are needed.33 Long-term data for other DRE 

indications remain limited. Given that much of the current longer-term data represent patients operated on in the 

early experience with MRgLITT, it is expected that these outcomes will improve with time given the learning curve 

and the now extant literature regarding optimization of MRgLITT lesions. 

 

Safety of MRgLITT 

MRgLITT is significantly less invasive than open surgery, resulting in reduced pain and shorter length of stay, with 

patients routinely discharged on the first postoperative day in many reports. Furthermore, the ability to monitor the 

ablation in real-time along with the functionality of adding thermal limits allows surgeons to minimize unintended 

ablation of structures outside the target zone. Serious neurological complications, such as hemiparesis, and wound 

infections have not been reported with MRgLITT for MTLE, and clinically significant hemorrhage is rare 

(<0.5%)32.  

 

The most common complication with MRgLITT for MTLE is a visual field deficit, which has been reported to be 

clinically significant in 5-7% of all patients.32,53,54 This complication typically manifests as a contralateral superior 

quadrantanopsia, which results from posterolateral extension of the ablation into the optic radiations. Overall this 

morbidity occurs less frequently than when compared with those reported with standard ATL.55  Given the 

proximity of the cranial nerves to the mesial hippocampus. A small number of patients have experienced transient 



third and fourth cranial nerve palsies, leading to double vision, with MRgLITT for MTLE,25,26,28  but these also 

occur with open surgery.55  

 

Compared with open resection, MRgLITT for MTLE may better preserve neurocognitive functions supported by the 

lateral temporal neocortex and white matter; although there have been no direct comparisons and many series do not 

report formal neurocognitive outcomes. Specifically, MRgLITT appears to largely preserve naming and object 

recognition following language dominant ablations,27,29-31,56-59 functions that commonly decline following ATL or 

SAH.25,60-62 Verbal memory may decline following dominant hemisphere MRgLITT,29,30,57 however, the risk appears 

to be lower than with open surgery.25,26,58,63,64 Kang et al parsed out verbal memory changes and found a decline in 

non-contextual (word list) verbal memory, which is localized to the mesial structures, but preservation of contextual 

(narrative) verbal memory, which is supported by the temporal neocortex.26 

 

 

Indications for MRgLITT in DRE 

While the most common published indications for MRgLITT have been MTLE and HH, the technique has been 

successfully demonstrated in case series for the treatment of DRE associated with localizable epilepsies such as 

focal cortical dysplasias, tuberous sclerosis, periventricular nodular heterotopias, and cavernous malformations, 

demonstrating the relative comfort of stereotactic and functional neurosurgeons with use of this technique for deep-

seated lesions.65-77 Similarly, there have been several reports of MRgLITT used to perform a corpus callosotomy,78-82 

but overall experience with this indication remains limited. 

  

Conclusion 

MRgLITT is an increasingly popular surgical option for DRE. It provides minimally invasive access to make 

immediate, well-demarcated lesions of the EZ virtually anywhere in the brain with minimal disruption to overlying 

white matter and cortex with real-time thermal monitoring. Compared to open surgery, most reports note 

significantly less pain and shorter length of stay. While more evidence of safety and longer-term efficacy is needed, 

it is becoming a first-line surgical option for a variety of indications, particularly when the target is in a deep or 

difficult-to-access location.37 While rates of seizure freedom may be lower than with surgical resection for some 

indications, such as MTLE and extensive FCD, this must be weighed against potential neurocognitive side effects 

and morbidity associated with open surgery. In addition, MRgLITT does not preclude the option of subsequent more 

extensive ablations or open surgery. While long-term outcomes must be compared against proven surgical resection 

techniques, MRgLITT serves as a minimally-invasive option that clearly provides greater benefit in patients with 

DRE than medical management alone.  



References 

1. Centers for Disease Control and Prevention: Epilepsy Data and Statistics. 
(https://www.cdc.gov/epilepsy/data/index.html). 

2. Hesdorffer DC, Logroscino G, Benn EK, Katri N, Cascino G, Hauser WA. Estimating risk for developing 
epilepsy: a population-based study in Rochester, Minnesota. Neurology 2011;76(1):23-7. DOI: 
10.1212/WNL.0b013e318204a36a. 

3. Xue-Ping W, Hai-Jiao W, Li-Na Z, Xu D, Ling L. Risk factors for drug-resistant epilepsy: A systematic 
review and meta-analysis. Medicine (Baltimore) 2019;98(30):e16402. DOI: 
10.1097/MD.0000000000016402. 

4. Choi H, Sell RL, Lenert L, et al. Epilepsy surgery for pharmacoresistant temporal lobe epilepsy: a decision 
analysis. JAMA 2008;300(21):2497-505. DOI: 10.1001/jama.2008.771. 

5. Sperling MR, Barshow S, Nei M, Asadi-Pooya AA. A reappraisal of mortality after epilepsy surgery. 
Neurology 2016;86(21):1938-44. DOI: 10.1212/WNL.0000000000002700. 

6. In: England MJ, Liverman CT, Schultz AM, Strawbridge LM, eds. Epilepsy Across the Spectrum: 
Promoting Health and Understanding. Washington (DC)2012. 

7. Hermann B, Jacoby A. The psychosocial impact of epilepsy in adults. Epilepsy Behav 2009;15 Suppl 
1:S11-6. DOI: 10.1016/j.yebeh.2009.03.029. 

8. Kerr MP. The impact of epilepsy on patients' lives. Acta Neurol Scand Suppl 2012(194):1-9. DOI: 
10.1111/ane.12014. 

9. de Tisi J, Bell GS, Peacock JL, et al. The long-term outcome of adult epilepsy surgery, patterns of seizure 
remission, and relapse: a cohort study. Lancet 2011;378(9800):1388-95. DOI: 10.1016/S0140-
6736(11)60890-8. 

10. Kwon CS, Blank L, Mu L, Jette N. Trends in lobectomy/amygdalohippocampectomy over time and the 
impact of hospital surgical volume on hospitalization outcomes: A population-based study. Epilepsia 
2020;61(10):2173-2182. DOI: 10.1111/epi.16664. 

11. Berg AT. Understanding the delay before epilepsy surgery: who develops intractable focal epilepsy and 
when? CNS Spectr 2004;9(2):136-44. DOI: 10.1017/s109285290000849x. 

12. Kwan P, Arzimanoglou A, Berg AT, et al. Definition of drug resistant epilepsy: consensus proposal by the 
ad hoc Task Force of the ILAE Commission on Therapeutic Strategies. Epilepsia 2010;51(6):1069-77. 
DOI: 10.1111/j.1528-1167.2009.02397.x. 

13. Semah F, Picot MC, Adam C, et al. Is the underlying cause of epilepsy a major prognostic factor for 
recurrence? Neurology 1998;51(5):1256-62. DOI: 10.1212/wnl.51.5.1256. 

14. Engel J, Jr., McDermott MP, Wiebe S, et al. Early surgical therapy for drug-resistant temporal lobe 
epilepsy: a randomized trial. JAMA 2012;307(9):922-30. DOI: 10.1001/jama.2012.220. 

15. Wiebe S, Blume WT, Girvin JP, Eliasziw M, Effectiveness, Efficiency of Surgery for Temporal Lobe 
Epilepsy Study G. A randomized, controlled trial of surgery for temporal-lobe epilepsy. N Engl J Med 
2001;345(5):311-8. DOI: 10.1056/NEJM200108023450501. 

16. Josephson CB, Dykeman J, Fiest KM, et al. Systematic review and meta-analysis of standard vs selective 
temporal lobe epilepsy surgery. Neurology 2013;80(18):1669-76. DOI: 10.1212/WNL.0b013e3182904f82. 

17. Hu WH, Zhang C, Zhang K, Meng FG, Chen N, Zhang JG. Selective amygdalohippocampectomy versus 
anterior temporal lobectomy in the management of mesial temporal lobe epilepsy: a meta-analysis of 
comparative studies. J Neurosurg 2013;119(5):1089-97. DOI: 10.3171/2013.8.JNS121854. 

18. Mohan M, Keller S, Nicolson A, et al. The long-term outcomes of epilepsy surgery. PLoS One 
2018;13(5):e0196274. DOI: 10.1371/journal.pone.0196274. 

19. Dewar SR, Pieters HC. Perceptions of epilepsy surgery: a systematic review and an explanatory model of 
decision-making. Epilepsy Behav 2015;44:171-8. DOI: 10.1016/j.yebeh.2014.12.027. 

20. Englot DJ, Ouyang D, Garcia PA, Barbaro NM, Chang EF. Epilepsy surgery trends in the United States, 
1990-2008. Neurology 2012;78(16):1200-6. DOI: 10.1212/WNL.0b013e318250d7ea. 

21. Kaiboriboon K, Malkhachroum AM, Zrik A, et al. Epilepsy surgery in the United States: Analysis of data 
from the National Association of Epilepsy Centers. Epilepsy Res 2015;116:105-9. DOI: 
10.1016/j.eplepsyres.2015.07.007. 

22. Jolesz FA, Bleier AR, Jakab P, Ruenzel PW, Huttl K, Jako GJ. MR imaging of laser-tissue interactions. 
Radiology 1988;168(1):249-53. DOI: 10.1148/radiology.168.1.3380968. 

https://www.cdc.gov/epilepsy/data/index.html


23. Kettenbach J, Silverman SG, Hata N, et al. Monitoring and visualization techniques for MR-guided laser 
ablations in an open MR system. J Magn Reson Imaging 1998;8(4):933-43. DOI: 
10.1002/jmri.1880080424. 

24. Willie JT, Laxpati NG, Drane DL, et al. Real-time magnetic resonance-guided stereotactic laser 
amygdalohippocampotomy for mesial temporal lobe epilepsy. Neurosurgery 2014;74(6):569-84; discussion 
584-5. DOI: 10.1227/NEU.0000000000000343. 

25. Gross RE, Stern MA, Willie JT, et al. Stereotactic laser amygdalohippocampotomy for mesial temporal 
lobe epilepsy. Ann Neurol 2018;83(3):575-587. DOI: 10.1002/ana.25180. 

26. Kang JY, Wu C, Tracy J, et al. Laser interstitial thermal therapy for medically intractable mesial temporal 
lobe epilepsy. Epilepsia 2016;57(2):325-34. DOI: 10.1111/epi.13284. 

27. Jermakowicz WJ, Kanner AM, Sur S, et al. Laser thermal ablation for mesiotemporal epilepsy: Analysis of 
ablation volumes and trajectories. Epilepsia 2017;58(5):801-810. DOI: 10.1111/epi.13715. 

28. Youngerman BE, Oh JY, Anbarasan D, et al. Laser ablation is effective for temporal lobe epilepsy with and 
without mesial temporal sclerosis if hippocampal seizure onsets are localized by 
stereoelectroencephalography. Epilepsia 2018;59(3):595-606. DOI: 10.1111/epi.14004. 

29. Grewal SS, Zimmerman RS, Worrell G, et al. Laser ablation for mesial temporal epilepsy: a multi-site, 
single institutional series. J Neurosurg 2018:1-8. DOI: 10.3171/2018.2.JNS171873. 

30. Donos C, Breier J, Friedman E, et al. Laser ablation for mesial temporal lobe epilepsy: Surgical and 
cognitive outcomes with and without mesial temporal sclerosis. Epilepsia 2018;59(7):1421-1432. DOI: 
10.1111/epi.14443. 

31. Tao JX, Wu S, Lacy M, et al. Stereotactic EEG-guided laser interstitial thermal therapy for mesial temporal 
lobe epilepsy. J Neurol Neurosurg Psychiatry 2018;89(5):542-548. DOI: 10.1136/jnnp-2017-316833. 

32. Wu C, Jermakowicz WJ, Chakravorti S, et al. Effects of surgical targeting in laser interstitial thermal 
therapy for mesial temporal lobe epilepsy: A multicenter study of 234 patients. Epilepsia 2019;60(6):1171-
1183. DOI: 10.1111/epi.15565. 

33. Brotis AG, Giannis T, Paschalis T, Kapsalaki E, Dardiotis E, Fountas KN. A meta-analysis on potential 
modifiers of LITT efficacy for mesial temporal lobe epilepsy: Seizure-freedom seems to fade with time. 
Clin Neurol Neurosurg 2021;205:106644. DOI: 10.1016/j.clineuro.2021.106644. 

34. Kerezoudis P, Parisi V, Marsh WR, et al. Surgical Outcomes of Laser Interstitial Thermal Therapy for 
Temporal Lobe Epilepsy: Systematic Review and Meta-analysis. World Neurosurg 2020;143:527-536 e3. 
DOI: 10.1016/j.wneu.2020.07.194. 

35. Gross RE, Willie JT, Drane DL. The Role of Stereotactic Laser Amygdalohippocampotomy in Mesial 
Temporal Lobe Epilepsy. Neurosurg Clin N Am 2016;27(1):37-50. DOI: 10.1016/j.nec.2015.08.004. 

36. Wicks RT, Jermakowicz WJ, Jagid JR, et al. Laser Interstitial Thermal Therapy for Mesial Temporal Lobe 
Epilepsy. Neurosurgery 2016;79 Suppl 1:S83-S91. DOI: 10.1227/NEU.0000000000001439. 

37. Sharma M, Ball T, Alhourani A, et al. Inverse national trends of laser interstitial thermal therapy and open 
surgical procedures for refractory epilepsy: a Nationwide Inpatient Sample-based propensity score 
matching analysis. Neurosurg Focus 2020;48(4):E11. DOI: 10.3171/2020.1.FOCUS19935. 

38. Kerezoudis P, McCutcheon B, Murphy ME, et al. Thirty-day postoperative morbidity and mortality after 
temporal lobectomy for medically refractory epilepsy. J Neurosurg 2018;128(4):1158-1164. DOI: 
10.3171/2016.12.JNS162096. 

39. Gadgil N, Lam S, Pan IW, et al. Staged Magnetic Resonance-Guided Laser Interstitial Thermal Therapy for 
Hypothalamic Hamartoma: Analysis of Ablation Volumes and Morphological Considerations. 
Neurosurgery 2020;86(6):808-816. DOI: 10.1093/neuros/nyz378. 

40. Curry DJ, Raskin J, Ali I, Wilfong AA. MR-guided laser ablation for the treatment of hypothalamic 
hamartomas. Epilepsy Res 2018;142:131-134. DOI: 10.1016/j.eplepsyres.2018.03.013. 

41. Xu DS, Chen T, Hlubek RJ, et al. Magnetic resonance imaging-guided laser interstitial thermal therapy for 
the treatment of hypothalamic hamartomas: a retrospective review. Neurosurgery 2018;83(6):1183-1192. 
(https://academic.oup.com/neurosurgery/article-abstract/83/6/1183/4807358?redirectedFrom=fulltext). 

42. Bourdillon P, Ferrand-Sorbet S, Apra C, et al. Surgical treatment of hypothalamic hamartomas. Neurosurg 
Rev 2021;44(2):753-762. DOI: 10.1007/s10143-020-01298-z. 

43. Du VX, Gandhi SV, Rekate HL, Mehta AD. Laser interstitial thermal therapy: A first line treatment for 
seizures due to hypothalamic hamartoma? Epilepsia 2017;58 Suppl 2:77-84. DOI: 10.1111/epi.13751. 

44. Andrew M, Parr JR, Stacey R, et al. Transcallosal resection of hypothalamic hamartoma for gelastic 
epilepsy. Childs Nerv Syst 2008;24(2):275-9. DOI: 10.1007/s00381-007-0448-9. 

https://academic.oup.com/neurosurgery/article-abstract/83/6/1183/4807358?redirectedFrom=fulltext


45. Ng YT, Rekate HL, Prenger EC, et al. Endoscopic resection of hypothalamic hamartomas for refractory 
symptomatic epilepsy. Neurology 2008;70(17):1543-8. DOI: 10.1212/01.wnl.0000310644.40767.aa. 

46. Ng YT, Rekate HL, Prenger EC, et al. Transcallosal resection of hypothalamic hamartoma for intractable 
epilepsy. Epilepsia 2006;47(7):1192-202. DOI: 10.1111/j.1528-1167.2006.00516.x. 

47. Southwell DG, Birk HS, Larson PS, Starr PA, Sugrue LP, Auguste KI. Laser ablative therapy of sessile 
hypothalamic hamartomas in children using interventional MRI: report of 5 cases. J Neurosurg Pediatr 
2018;21(5):460-465. DOI: 10.3171/2017.10.PEDS17292. 

48. Drees C, Chapman K, Prenger E, et al. Seizure outcome and complications following hypothalamic 
hamartoma treatment in adults: endoscopic, open, and Gamma Knife procedures. J Neurosurg 
2012;117(2):255-61. DOI: 10.3171/2012.5.JNS112256. 

49. Cajigas I, Kanner AM, Ribot R, et al. Magnetic Resonance–Guided Laser Interstitial Thermal Therapy for 
Mesial Temporal Epilepsy: A Case Series Analysis of Outcomes and Complications at 2-Year Follow-Up. 
World neurosurgery 2019;126:e1121-e1129. 

50. Tao JX, Wu S, Lacy M, et al. Stereotactic EEG-guided laser interstitial thermal therapy for mesial temporal 
lobe epilepsy. J Neurol Neurosurg Psychiatry 2018;89(5):542-548. 

51. Vakharia VN, Sparks R, Li K, et al. Automated trajectory planning for laser interstitial thermal therapy in 
mesial temporal lobe epilepsy. Epilepsia 2018;59(4):814-824. 

52. Ibrahim GM, Weil AG, Sedighim S, et al. Presurgical hyperconnectivity of the ablation volume is 
associated with seizure-freedom after magnetic resonance-guided laser interstitial thermal therapy. Seizure 
2018;61:89-93. 

53. Jermakowicz WJ, Wu C, Neal E, et al. Clinically Significant Visual Deficits after Laser Interstitial Thermal 
Therapy for Mesiotemporal Epilepsy. Stereotact Funct Neurosurg 2019;97(5-6):347-355. DOI: 
10.1159/000504856. 

54. Voets NL, Alvarez I, Qiu D, et al. Mechanisms and Risk Factors Contributing to Visual Field Deficits 
following Stereotactic Laser Amygdalohippocampotomy. Stereotact Funct Neurosurg 2019;97(4):255-265. 
DOI: 10.1159/000502701. 

55. Georgiadis I, Kapsalaki EZ, Fountas KN. Temporal lobe resective surgery for medically intractable 
epilepsy: a review of complications and side effects. Epilepsy Res Treat 2013;2013:752195. DOI: 
10.1155/2013/752195. 

56. Drane DL. MRI-Guided stereotactic laser ablation for epilepsy surgery: Promising preliminary results for 
cognitive outcome. Epilepsy Res 2018;142:170-175. DOI: 10.1016/j.eplepsyres.2017.09.016. 

57. Greenway MRF, Lucas JA, Feyissa AM, Grewal S, Wharen RE, Tatum WO. Neuropsychological outcomes 
following stereotactic laser amygdalohippocampectomy. Epilepsy Behav 2017;75:50-55. DOI: 
10.1016/j.yebeh.2017.07.033. 

58. Dredla BK, Lucas JA, Wharen RE, Tatum WO. Neurocognitive outcome following stereotactic laser 
ablation in two patients with MRI-/PET+ mTLE. Epilepsy Behav 2016;56:44-7. DOI: 
10.1016/j.yebeh.2015.12.047. 

59. Drane DL, Loring DW, Voets NL, et al. Better object recognition and naming outcome with MRI-guided 
stereotactic laser amygdalohippocampotomy for temporal lobe epilepsy. Epilepsia 2015;56(1):101-13. 
DOI: 10.1111/epi.12860. 

60. Baxendale S, Thompson PJ, Sander JW. Neuropsychological outcomes in epilepsy surgery patients with 
unilateral hippocampal sclerosis and good preoperative memory function. Epilepsia 2013;54(9):e131-4. 
DOI: 10.1111/epi.12319. 

61. Gleissner U, Helmstaedter C, Schramm J, Elger CE. Memory outcome after selective 
amygdalohippocampectomy: a study in 140 patients with temporal lobe epilepsy. Epilepsia 2002;43(1):87-
95. DOI: 10.1046/j.1528-1157.2002.24101.x. 

62. Helmstaedter C. Cognitive outcomes of different surgical approaches in temporal lobe epilepsy. Epileptic 
Disord 2013;15(3):221-39. DOI: 10.1684/epd.2013.0587. 

63. Waseem H, Vivas AC, Vale FL. MRI-guided laser interstitial thermal therapy for treatment of medically 
refractory non-lesional mesial temporal lobe epilepsy: Outcomes, complications, and current limitations: A 
review. J Clin Neurosci 2017;38:1-7. DOI: 10.1016/j.jocn.2016.12.002. 

64. Jermakowicz WJ, Cajigas I, Dan L, et al. Ablation dynamics during laser interstitial thermal therapy for 
mesiotemporal epilepsy. PLoS One 2018;13(7):e0199190. DOI: 10.1371/journal.pone.0199190. 

65. Willie JT, Malcolm JG, Stern MA, et al. Safety and effectiveness of stereotactic laser ablation for 
epileptogenic cerebral cavernous malformations. Epilepsia 2019;60(2):220-232. DOI: 10.1111/epi.14634. 



66. Brown MG, Drees C, Nagae LM, Thompson JA, Ojemann S, Abosch A. Curative and palliative MRI-
guided laser ablation for drug-resistant epilepsy. J Neurol Neurosurg Psychiatry 2018;89(4):425-433. DOI: 
10.1136/jnnp-2017-316003. 

67. Cvetkovska E, Martins WA, Gonzalez-Martinez J, et al. Heterotopia or overlaying cortex: What about in-
between? Epilepsy Behav Case Rep 2019;11:4-9. DOI: 10.1016/j.ebcr.2018.09.007. 

68. Thompson SA, Kalamangalam GP, Tandon N. Intracranial evaluation and laser ablation for epilepsy with 
periventricular nodular heterotopia. Seizure 2016;41:211-6. DOI: 10.1016/j.seizure.2016.06.019. 

69. Clarke DF, Tindall K, Lee M, Patel B. Bilateral occipital dysplasia, seizure identification, and ablation: a 
novel surgical technique. Epileptic Disord 2014;16(2):238-43. DOI: 10.1684/epd.2014.0658. 

70. Esquenazi Y, Kalamangalam GP, Slater JD, et al. Stereotactic laser ablation of epileptogenic 
periventricular nodular heterotopia. Epilepsy Res 2014;108(3):547-54. DOI: 
10.1016/j.eplepsyres.2014.01.009. 

71. Lewis EC, Weil AG, Duchowny M, Bhatia S, Ragheb J, Miller I. MR-guided laser interstitial thermal 
therapy for pediatric drug-resistant lesional epilepsy. Epilepsia 2015;56(10):1590-8. DOI: 
10.1111/epi.13106. 

72. Tovar-Spinoza Z, Ziechmann R, Zyck S. Single and staged laser interstitial thermal therapy ablation for 
cortical tubers causing refractory epilepsy in pediatric patients. Neurosurg Focus 2018;45(3):E9. DOI: 
10.3171/2018.6.FOCUS18228. 

73. Ellis JA, Mejia Munne JC, Wang SH, et al. Staged laser interstitial thermal therapy and topectomy for 
complete obliteration of complex focal cortical dysplasias. J Clin Neurosci 2016;31:224-8. DOI: 
10.1016/j.jocn.2016.02.016. 

74. Devine IM, Burrell CJ, Shih JJ. Curative laser thermoablation of epilepsy secondary to bottom-of-sulcus 
dysplasia near eloquent cortex. Seizure 2016;34:35-7. DOI: 10.1016/j.seizure.2015.11.006. 

75. Kuo CH, Feroze AH, Poliachik SL, Hauptman JS, Novotny EJ, Jr., Ojemann JG. Laser Ablation Therapy 
for Pediatric Patients with Intracranial Lesions in Eloquent Areas. World Neurosurg 2019;121:e191-e199. 
DOI: 10.1016/j.wneu.2018.09.074. 

76. Perry MS, Donahue DJ, Malik SI, et al. Magnetic resonance imaging-guided laser interstitial thermal 
therapy as treatment for intractable insular epilepsy in children. J Neurosurg Pediatr 2017;20(6):575-582. 
DOI: 10.3171/2017.6.PEDS17158. 

77. Hale AT, Sen S, Haider AS, et al. Open Resection versus Laser Interstitial Thermal Therapy for the 
Treatment of Pediatric Insular Epilepsy. Neurosurgery 2019;85(4):E730-E736. DOI: 
10.1093/neuros/nyz094. 

78. Karsy M, Patel DM, Halvorson K, Mortimer V, Bollo RJ. Anterior two-thirds corpus callosotomy via 
stereotactic laser ablation. Neurosurg Focus 2018;44(VideoSuppl2):V2. DOI: 
10.3171/2018.4.FocusVid.17721. 

79. Ball T, Sharma M, White AC, Neimat JS. Anterior Corpus Callosotomy Using Laser Interstitial Thermal 
Therapy for Refractory Epilepsy. Stereotact Funct Neurosurg 2018;96(6):406-411. DOI: 
10.1159/000495414. 

80. Lehner KR, Yeagle EM, Argyelan M, et al. Validation of corpus callosotomy after laser interstitial thermal 
therapy: a multimodal approach. J Neurosurg 2018:1-11. DOI: 10.3171/2018.4.JNS172588. 

81. Tao JX, Issa NP, Wu S, Rose S, Collins J, Warnke PC. Interstitial Stereotactic Laser Anterior Corpus 
Callosotomy: A Report of 2 Cases with Operative Technique and Effectiveness. Neurosurgery 
2019;85(3):E569-E574. DOI: 10.1093/neuros/nyy273. 

82. Palma AE, Wicks RT, Popli G, Couture DE. Corpus callosotomy via laser interstitial thermal therapy: a 
case series. J Neurosurg Pediatr 2018;23(3):303-307. DOI: 10.3171/2018.10.PEDS18368. 

 

 


