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Temporal Lobe Epilepsies



Temporal lobe epilepsy

• Medial temporal lobe epilepsy (MTLE)
• MTLE- hippocampal sclerosis (HS)

• MTLE with medial structural lesion other than HS or MRI-negative

• Lateral temporal lobe epilepsy (LTLE)



Blumcke I. N Eng J Med 2017.



Treatment options

• Resection
• Anterior temporal lobectomy (ATL)
• Selective amygdalohippocampectomy (SelAH)

• Minimally invasive surgery
• Stereotactic Radiofrequency Thermocoagulation (RF-TG)
• Laser Interstitial Thermal Therapy (LITT)
• Stereotactic Radiosurgery (SRS)
• MR-guided focused ultrasound (MRgFUS)

• Neuromodulation
• Deep brain stimulation (DBS)
• Responsive Neurostimulation (RNS)



Resection

• Temporal lobectomy 
(Corticoamygdalohippocampectomy)
• Standard temporal lobectomy
• Anterior temporal lobectomy

• Selective amygdalohippocampectomy (SelAH)
• Transylvian AH
• Transcortical AH
• Subtemporal AH

• Hippocampal transection



Anterior temporal lobectomy



Selective Amygdalohippocampectomy (SelAH)



ATL vs SelAH

Case # 1
• Female 61 years old, teacher
• Seizure onset @ 12 years 
• PH: Head injury +ve
• MRI: Left HS
• Video EEG: Left F-T onset

Case # 2
• Female 32 years old
• Seizure onset @ 4 months
• PH: Family Hx +ve
• MRI: Left HS
• Video EEG: Left F-T onset



Case # 1 61 years old female

Full IQ 85 (Low average)

Verbal IQ 89 (Low average)

Performance IQ 82 (Low average)

Immediate auditory 105 (Average)

Immediate visual 103 (Average)

Immediate memory 105 (Average)

Auditory delay 111 (High average)

Visual delay 112 (High average)

Auditory recognition 90 (Average)

General memory 108 (Average)

Working memory 102 (Average)

Case # 2 32 years old female

Full IQ 81 (Low average)

Verbal IQ 74 (Borderline)

Performance IQ 82 (Low average)

Immediate auditory 59 (Extremely low)

Immediate visual 81 (Low average)

Immediate memory 63 (Extremely low)

Auditory delay 64 (Extremely low)

Visual delay 91 (Average)

Auditory recognition 60 (Extremely low)

General memory 69 (Extremely low)

Working memory 105 (Average)



ATL or SelAH



• Seizure and neuropsychological outcomes did not differ.

• Slight superiority on postoperative verbal memory in SelAH on dominant side

• SelAH had better visual,verbal short term 

memory, long-term, working memory than ATL



• Both ATL, SelAH had decreased verbal memory

• Old age, seziure frequency, duration of epilepsy

• Similar favorable seizure control (70%)

• Better chance of memory improvement 

in verbal memory esp. dominant by 

transcortical AH



Meta-analysis



Predictive factors

• Epilepsy duration is the most important predictor for long-term surgical outcome (Jansky J. 
Brain 2005)

• Surgery for TLE-HS should be performed as early as possible

• History of status epilepticus, Preoperative use of intracranial EEG (Mathon B. Epilepsia 2017)

• History of febrile seizure, ATL predicted good outcome, Dysmnesic and olfactory aura 
predicted unfavorable outcome (Dalio MTRP. Front Neurol 2022)

• Secondarily generalized tonic-clonic seizures (2nd GTC) (Henessy MJ. Acta Neurol Scand 
2001) 

• Unilateral MRI abnormality (Arruda F. Ann Neurol 1996)



Lamberink H, et al. Lancet Neurol 2020,; 19:748-57.

Outcomes





Complications





Complications

Intracerebral hemorrhage

Chronic subdural hematoma



Complications

Subdural hygroma



Complications

IschemiaRight sided numbness

Left leg weakness



Outcome

Case #1 SelAH
• Immediate postop motor aphasia
• Gradually improved
• Seizure free 1 year
• Postop EEG: Sharp wave left F-T

• Case # 2 ATL
• No complications
• Seizure free 1 year



Patient attitudes
• 62% of patients would only 

consider open surgery as a last 
option

• Brain surgery having a mean 
dangerousness of 8.3/10 among 
epilepsy patients

• 51% of the patient would not 
consider the treatment even if it 
was guaranteed to stop their 
seizures without causing any 
deficits

Physician atttitudes



Ablative Surgery



Stereotactic radiofrequency thermocoagulation



• Stereotactic radiofrequency amygdalohippocampectpmy 

(SAHE) vs Standard temporal lobectomy (TL)

• No difference in seizure free outcome 76%

• Good neuropsychological outcomes in SAHE



• MTLE (HS 1/7)

• Mean seizure reduction 78% 

• Seizure free 57% (FU 6 months)

• Good outcome correlated with location of 
RFTC target (dendate)

• Preservation of IQ, memory



SEEG-guided radiofrequency thermocoagulation

• No additional bleeding risk

• Accurate targeting seizure onset zone 
(previously delinated by intracranial recording)

• Multiple lesions can be performed

• Functional mapping through direct electrical 
stimulation on SEEG (anticipate possible 
adverse effects)

• Cognitive outcome, visual field



SEEG guided thermocoagulation



• None of SEEG-guide RF-TC patients group was seizure free

• ATL group 75.5% seizure free

• No memory impairment following SEEG-guided RF-TC

• MTLE (various etiologies)



• 95.2% patient had >90% decrease in seizure frequency, (Engel I 
76.2%) @ 12 months

• Thermocoagulation versus anterior temporal lobectomy for mesial 
temporal lobe epilepsy with hippocampal sclerosis (STARTS)



SEEG-guided three dimensional cross bonding RF-TC



Engel I 
• 72.41% (12 months)
• 67.86% (18 months)
• 62.07% (24 months)
• 50.00% (36 months)
• 42.86% (48 months)
• 42.86% (60 months)



MRI guided Laser Interstitial thermal therapy

(MRgLITT) 



NeuroBlade (Monteris) Visualase (Medtronic)
6 mm cylindrical tip, or side fire tip

CO2 coolant

3- or 10 mm cylindrical tip

Saline coolant





Advantage 
• Low morbidity

• Small incision, 

• Confirmation of targeting before ablation

• Immediate effect, minimal hospital stay

• Easily coupled to stereoEEG

• Increased acceptance/referrals
• Patient refusing open surgery
• Referring neurologists refusing open surgery

• Less suited to large onset zone



• Less invasive, shorter LOS and recovery, low morbidity

• Seizure free MTLE-HS 56%, MTLE 58%

• First option for MTLE?



• Seizure free 
• MTS 68%, non-MTS 43% (p=0.23)

• Complications (7.7%)
• Transient (1), permanent (1) homonymous hemianopia



• TLE seizure free 58%
• TLE & MTS seizure free 66%
• Not associated with total ablation volume, hippocampal volume, 

amygdala volume
• Complication 17% (visual field deficits)

• Transient 10%
• Permanent 5%



Comparison of minimally invasive and traditional surgical approaches for MTLE: A 
systematic review and meta-analysis of outcome

Engel Class I Major complications

MRgLITT 57% 3.8%

Radiofrequency ablation 44% 3.47%

ATL 69% 10.9%

sAHE 66% 7.4%

Kohlhase K. Epilepsia 2020

“Cognitive outcome might be more favorable after MRgLITT compared to ATL and sAHE”



Stereotactic radiosurgery (SRS)



Radiosurgery for MTLE-HS

• 18,20,25 Gy to 50% isodose

• European multicenter study 62% seizure free (Regis 2004)

• 9/15 (60%) seizure free (24 Gy) at 8-year follow-up (Bartolomei 2008)

• US pilot study 77% seizure free



• 50.9% seizure free (6 months-9 years)

• 14 months to seizure cessation





• 31 SRS, 27 ATL
• 16 (52%) SRS, 21 (78%) ATL seziure free

• Verbal memory chnages were not different

• QOL associated with seizure remission

• SRS, ATL appear to have effectiveness and reasonable safety as treatment for MTLE

• SRS is an alternative to ATL in patients with contraindication for or with reluctance to undergo open surgery



• LITT has compelling evidence of efficacy
• SRS has a latency period and inferior to CAH
• RF-TC is a less resource-intensive alternative to LITT



Stereotactic ablation techniques

Technique Pros Cons

Radiofrequency Reduced collateral damage
Immediate benefit
Low cost

Temperature monitored 
only at tip

Radiosurgery Noninvasive Delayed benefit, risk of 
SUDEP
Potential radiation injury, 
dose limitations
High cost

LITT Minimal collateral damage
Immediate benefit
Near real-time magnetic 
resonance thermography 
guides therapy and 
confirms ablation zone

High cost/ disposables



Transcranial Focused Ultrasound



• 36-year-old woman with left MTLE
• Sub-ablations temperatures (48 C)

• Post-op MRI: no lesion
• Post-op PET: Increased metabolism left lateral temporal, bilateral striata, bilateral frontal 

base, posterior cingulate
• Seizure outcome: Engel III



Advantage Disadvantage

ATL Class I evidence, best seizure outcomes Largest incision, questionable neuropsychological implications of lateral 

cortex resection

SelAH

   Transylvian approach
   Transcortical approach

   Subtemporal approach

Preservation of lateral cortex

     Complete preservation of lateral cortex
     Technically less chanllenging

     Avoid both sylvian fissure and lateral cortex

Slight worse seizure outcomes than ATL; still requires open surgery

     Technicallly challenging, damage to temporal stem
      Damage to lateral cortex

      Possible retraction damage to basal temporal lobe

Gamma knife radiosurgery No invasive surgery Antiseizure effects delayed by 12-24 months

Stereotactic laser thermo-ablation

Stereotactic radiofrequency 
thermocoagulation

Only burr hole required, preliminarily favorable 

neuropsychological outcomes

Higher risk of persistent seizures than resection; long-term outcomes require 

further study

Device implantation

   Responsive neurostimulation
   Vagus nerve stimulation

   Deep brain stimulation

No brain resection

   Direct closed-loop therapy to EZ
   EZ localization not required

   EZ localization not required

Palliative; worsen seizure freedom than resection/ablasion

   EZ locaization required; seizure freedom is rare
   Seizure freedom is rare

   Seizure freedom is rare

Adapted from Chang E, et al. Epilepsy Behav 2015



Neurosurgery 2024





Neurostimulation

•Bitemporal lobe epilepsy
• Failed temporal lobectomy
•Cognitive concern of resection



VNS



Anterior thalamic DBS

75% median seizure reduction
18% seizure freedom >6 months

Salanova V, et al. Epilepsia 2021
ANT-DBS (SANTE study)



Anterior thalamic DBS



Hippocampal DBS



Conclusions

• Surgical treatment of MTLE-HS is safe and effective.

• ATL or SelAH are the standard treatment.

• Minimally invasive surgery is an option in selected patients.



Thank you


