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Pending sources: 

Drs. Cohen-Gadol and Spencer: https://www.youtube.com/watch?v=ILDdmVqUkag 

Starr , Barbaro, Larson ñNeurosurgical Operative Atlas - Functional Neurosurgeryò 2nd ed (2009), ch. 3, 

4-5 

Youmans Ch. 62 

A. Olivier. Temporal resections in the surgical treatment of epilepsy. Epilepsy Res Suppl, 5 (1992), 

pp. 175-188 

 

 

 

RELEVANT ANATOMY  

Amygdala ï see p. A137 >> 

Hippocampus ï see p. A138 >> 

Temporal lobe ï see p. A1  38 >> 

 

 

 

INDICATION S 

- temporal lobe epilepsies: see p. E9 >> 

 

¶ 80% of patients with medically intractable seizures with demonstrable focus have foci in anterior 

temporal lobe! 

¶ dual pathology - 15% of patients with extratemporal epileptogenic focus also have associated MTS 

(kindling phenomenon has been implicated in causation of MTS in this patient population). 

o avoid loss of time - longer duration of epilepsy is associated with poorer postoperative seizure 

outcome and detrimental effect on cognitive functioning. 

 
 

 

CONTRAINDICATIONS  

Dominant side ï always consider WADA testing! 

WADA testing ï see p. E11 >> 

1. Dominant temporal lobe with preserved memory (on neuropsychologic testing) 

http://www.neurosurgeryresident.net/
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- even if there is support for memory function on opposite nondominant side (as tested by 

WADA), ATL still leads to decline in verbal memory function that is noticeable to patient. 

2. Dominant temporal lobe with poor memory (on neuropsychologic testing) and no / little support for 

verbal memory on opposite nondominant side (as tested by WADA), ATL has theoretical risk of 

global amnesia 

3. Nonepileptic seizures - all patients should undergo noninvasive continuous audiovisual EEG 

monitoring even in presence of seemingly appropriate clinical and radiologic findings. 

 

Bilateral hippocampectomies affect declarative memory but persistent amnesia requires lateral damage 

(parahippocampal gyrus, entorhinal cortex). 

 

Right temporal lobe is important for musicians! 

 

 

 

TYPES 

Historically - resection only of convolutions with evidence of focus determined by maximal abnormality 

(apparent on electrocorticography or stimulation). 

 

 

Measurements are made along MIDDLE TEMPORAL GYRUS: 

dominant temporal lobe: up to 3-5 cm may be removed (over-resection may injure speech centers, 

which cannot be reliably localized visually) 

non-dominant temporal lobe: 3.5-7 cm may be resected (slight over-resection Ÿ partial 

contralateral upper quadrant homonymous hemianopsia ñpie-in-the-skyò; resection of 8-9 cm 

Ÿ complete quadrantanopsia) 

 

N.B. these ñsafe resectionò values are generally considered safe, however, variations occur from 

patient to patient and only (intraoperative) mapping can reliably determine location of language 

centers. 

 

1. Standard en bloc anterior temporal lobectomy (ATL) - initially described by Penfield and Baldwin, 

in 1952. 

1) superior temporal gyrus resected 2 cm from temporal tip. 

2) middle and inferior temporal gyrus resected 4-5 cm from tip of nondominant side and 3-4 cm 

of dominant side. 

3) amygdala resected totally. 

4) hippocampus resected to level of colliculus (3.5-4 cm of hippocampus). 

 

2. SPENCER anteromedial temporal lobectomy (AMTL) - superior temporal gyrus is spared (important 

in dominant side). 

 

3. Selective amygdalohippocampectomy (SAH) - resection of amygdala and hippocampus, leaving 

remainder of temporal lobe (lateral temporal neocortex) intact - may suffice for mesial temporal 

sclerosis and minimizes collateral surgical injury to important temporal neocortical structures. 

¶ different approach trajectories are available. see below >>  

¶ MR-guided laser ablation (LITT) , SRS, RF ablation, FUS ablation ï minimally invasive 

alternatives. 

 

http://www.neurosurgeryresident.net/
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4. Lesionectomy (with preservation of mesial temporal structures) ï for discrete temporal lobe lesions 

without mesial involvement, e.g. using laser ablation. 

¶ concept about lesions (epileptogenic tumors) and mesiotemporal lobe: both lesion and 

hippocampus are often epileptogenic (even if MRI does not reveal hippocampal atrophy or 

sclerosis and histological examination shows normal features in majority of cases). 

 

 

 

PREOPERATIVE  

WADA test; esp. for left side resections (to verify if contralateral hippocampus will suffice to maintain 

adequate memory). see above >> 

 

Certain cases need preop SEEG ï see p. E13 >> 

 

ASM 

Dr. Cohen-Gadol: perioperative events and anesthetic medications lead to a drop in the serum levels of 

ASMs - supratherapeutic levels of ASMs are therefore advised during the perioperative period because 

seizures complicate recovery from surgery. 

 

 

IMAGING  

Segment on navigation system: 

¶ MCA bifurcation point (MCA) and temporal choroidal plexus (CP) Ÿ draw line between MCA 

and anterior part of CP (i.e. inferior choroidal point) ï this is ñdo not go superiorly to this lineò. 

¶ also segment Sylvian fissure, surface of anterior pole, posterior resection border (vein of 

Labbe) ï helps when planning craniotomy and incision, helps orient during surgery. 

 

 

PROCEDURE ï OPEN 

Video (Neurosurgical Atlas) >> 

 

COUNSELLING  

We talked about the 60% chance of seizure freedom versus a 90% chance of seizure 

reduction.  I explained that if this was a developmental anomaly, patient  may have to 

stay on medication because we would presume that there were additional abnormalities.  

 

We talked about the pie in the sky deficit typic al with a temporal lobectomy, the 

temporalis muscle slumping, jaw opening difficulties, clogged hearing, headaches, 

fatigue, how long the patient  would be in each component of the hospital stay, how 

each portion of the recovery would occur, when patient  could do what exercise, etc.   

 

Counsel about risk for memory >> 

 

 

ANESTHESIA 

¶ general anesthesia; in dominant hemisphere, value of operating under local anesthesia (to permit 

awake stimulation mapping and identification of speech areas) has been stressed. 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/E.%20Epilepsy%20and%20Seizures/E13.%2520Intracranial%2520Electrodes.pdf#Temporal_lobe_epilepsy
https://player.vimeo.com/video/161095399?title=0&byline=0&portrait=0&texttrack=en-US
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¶ MMAANNNNIITTOOLL is commonly used ï 50 g (vs. full 100 g for grid placement); steroids - not. 

 

 

POSITIONING , INCISION  

POSITION  

¶ supine ± with foam wedge or shoulder roll ipsilateral to side of surgery. 

¶ head fixed in Mayfield 3-pin holder (vs. gel donut for intracranial grids) 

¶ navigation should be used. 

¶ microscope for hippocampectomy part. 

¶ head turned 30 degrees to contralateral side Ÿ markedly extended* (50 degrees) toward the ipsilateral 

shoulder Ÿ vertex lowered 10 degrees. 

*extension allows surgeon to directly view long axis of hippocampus with microscope through the 

temporal horn during intraventricular dissection and medial hippocampal disconnection. 

¶ positioned properly, zygoma will be the highest point of head. 

 

N.B. head is extended 50 degrees ï brings hippocampus axis parallel to the line of vision (Dr. Spencer) 

 

 
 

http://www.neurosurgeryresident.net/
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ single pin is placed over the mastoid area to keep the arms of the skull clamp out of the operatorôs 
working zone. 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
http://www.amazon.com/gp/product/1437709079
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

INCISION  

¶ (reverse) question mark incision begins near the zygoma and extends posteriorly behind the ear just in 

front of the mastoid vertex line, then curves anteriorly just above the insertion line of the temporalis 

muscle (superior temporal line). 

 

¶ Dr. Spencer ï posteriorly incision is up to mastoid-vertex line. 

¶ Dr. Holloway ï alternatives: 

http://www.neurosurgeryresident.net/
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¶ small "question mark" curvilinear frontal temporal incision (similar to pterional approach to circle of 

Willis ): incision starts at zygoma anterior to tragus and curves superiorly and posteriorly; posterior 

margin is line drawn from mastoid tip (M) to vertex (V) (note how head is extended 50 degrees; 

approximate position of the Sylvian fissure (Syl) is shown): 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ incision must expose enough of cranium to remove bone flap that allows for retraction of superior 

temporal gyrus and frontal lobe without compressing brain against skull edge; if more extensive 

posterior exposure is required, classic temporal craniotomy may be used. 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
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¶ Cleveland Clinic recommends not to cross the temporal line (usually sufficient for adequate exposure) - 

skin incision starts posterior from the hairline, at the level of superior temporal line and it is extended down 

along anterior ear border (avoids superficial temporal artery) to the root of zygoma: 

 

 
Source of picture: Marshall B. Allen, Ross H. Miller ñEssentials of Neurosurgery: a guide to clinical practiceò, 1995; McGraw-Hill, 

Inc.; ISBN-13: 978-0070011168 >> 

 

 

 

CRANIOTOMY  

¶ cuff of temporalis muscle is preserved along superior temporal line for reattaching temporalis muscle 

during closure: 

Á carefully interfascial dissection of the fascia temporalis is performed in order to 

preserve frontal branches of facial nerve (better cosmetic results): outer layer of the 

fascia temporalis is incised sharply just below its insertion on the superior temporal line 

in order to leave a small cuff of fascia for reattaching the temporal muscle. 

Á muscle fibers are incised in T shape, exposing both the keyhole point anteriorly and the 

root of the zygoma in the basal posterior aspect of the exposure. 

Á muscle is elevated from the bone.  

¶ scalp and temporalis muscle are reflected anteriorly and retracted with perforating towel clips / 

fishhooks attached to Leyla bar with rubber bands. 

http://www.neurosurgeryresident.net/
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 
 

¶ myocutaneous flap is elevated and a single*  burr hole is placed at the root of the zygoma or just below 

the superior temporal line at the posterior aspect of the exposure: 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

*others recommend, three burr-holes: on the keyhole point, zygoma root, and superior-posterior 

aspect of the exposure. 

 

¶ anterior temporal craniectomy exposes the most anterior and inferior aspects of temporal fossa ï 

allows to direct microscopeôs view relatively parallel to the axis of hippocampus during the later stages 

of dissection. 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ bone flap should be based low in middle fossa, extending just above sphenoid wing but within 

confines of temporalis muscle fan (use rongeur / high-speed drill to enlarge bone opening towards 

middle fossa floor and anteriorly into sphenoid wing for several centimeters). 

Maximal exposure of temporal tip!!! 

¶ bony exposure must extend inferiorly to zygoma root and anteriorly as close to temporal tip as 

possible. 

¶ entry into mastoid air cells is avoided, and any opening into mastoid air cells is seal-closed with bone 

wax. 

¶ epidural tack-up stitches are placed. 

¶ dura is opened by cruciate incision to optimize temporal tip exposure and should extend about 1 cm 

above Sylvian fissure; alternatively, dura is opened in C shape, reflected anteriorly, and is protected 

with moist cottonoids to reduce shrinkage. 

ð on opening dura, identify and protect vein of Labbé; attention to vein of Labbé is particularly 

important during retractor placement. 

¶ at this point, inferior frontal gyrus is partially exposed, together with 6-7 cm of the lateral aspect of 

temporal lobe. 

 

 

LANGUAGE MAPPING  

http://www.neurosurgeryresident.net/
http://www.neurosurgicalatlas.com/
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(for tailored resections in dominant temporal lobe)    see p. E13 >> 

 

No mapping 

¶ disagreement exists regarding need for stimulation mapping - many surgeons feel safe in removing 

anterior 4.5 cm of dominant temporal lobe or resecting to junction of sylvian fissure with inferior 

extent of sensorimotor cortex. 

N.B. representation of language as far anterior as 2.5 cm from temporal tip has been 

documented! 

 

Mapping 

a) intraop mapping - suboptimal strategy. 

b) for children and uncooperative adults, better use subdural grid mapping preop - resective surgery 

can be performed under general anesthesia. 

¶ if previously placed grid is in situ, trim it along proposed resection line. 

 

 

RESECTION STAGES 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

Temporal stem damage Ÿ naming deficits 

 

 

 

LATERAL RESECTION 

A) piecemeal removal. 

B) en bloc removal (opportunity for more extensive pathological study, but risk of injury to structures 

medial to temporal lobe ï CN3, optic tract, posterior cerebral artery). 

 

¶ it is easy part ï ñopening the doorò 

¶ slide Telfa strips under electrode grids to mark resection lines on the cortex. 

 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/E.%20Epilepsy%20and%20Seizures/E13.%20Intracranial%20Electrodes.pdf#CORTICAL_MAPPING
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STG sparing 

¶ randomized study of patients with dominant left TLE: STG resection did not result in significant 

differences in either visual confrontation naming or surgical outcome when compared with sparing 

STG.  
Hermann B et al. Visual confrontation naming outcome after standard left anterior temporal 

lobectomy with sparing versus resection of the superior temporal gyrus: A randomized prospective 

clinical trial. Epilepsia. 1999;40(8) 

 

 

Posterior margin of lateral cortical resection of middle and inferior temporal gyri - safe to remove 

(temporal lobe from tip): 

dominant side ï 3-4.5 cm (still may cause aphasia in some patients; H: language mapping) 

nondominant side ï 4-6 cm 

 

¶ extent of neocortical resection has been described to be negatively associated with emotional well-

being; however, a favorable seizure outcome reportedly outweighs this behavioral side effect. 

 

¶ mark the 3 or 4 cm line on the instrument (e.g. Penfield #1 or #4) and then slide the instrument over 

the middle temporal gyrus until the tip of the instrument touches the anterior temporal fossa just below 

the sphenoid wing ï then extent of the lobectomy from the temporal tip is marked on the cortex back 

to prominent cortical vein along middle temporal gyrus - attempt to preserve middle temporal veins 

located anterior to vein of Labbe. 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 
 

 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
http://www.amazon.com/gp/product/1437709079
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

Resection technique 

¶ review vein of Labbe anatomy preop (if Labbe too anterior, skeletonize it). 

¶ resection is performed in subpial plane - to prevent injury to MCA branches. 

N.B. try to preserve all pia (at the end will trim it to leave short apron) 

¶ pia and cortical vessels are coagulated along superior temporal convolution and across temporal 

convolutions about 5 mm anterior to desired extent of excision. 

¶ neocortical white matter dissection (red arrows) begins from the superior or middle temporal gyri 

toward the collateral sulcus Ÿ temporal horn is uncapped to expose choroid plexus and hippocampus: 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

http://www.neurosurgeryresident.net/
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¶ superior corticotomy is carried out along the superior temporal sulcus (dissecting inferior to STS in 

subpial plane), inferior part of STG (preservation of the superior temporal gyrus) Ÿ posterior 

corticotomy perpendicular to the long axis of the middle and inferior temporal gyri, 3.5-4 cm from 

temporal pole. 

¶ aim towards collateral sulcus - depth of resection is 2-3 cm and includes fusiform gyrus (as the 

operator gains additional experience, the fusiform gyrus resection may be extended more medially to 

the level of the ventricle, simplifying exposure of the temporal horn and mobilization of the mesial 

structures) - navigation can guide this step! 

¶ may use CUSA or irrigating bipolar coagulator with sucker. 

¶ middle and inferior temporal gyri are removed as single surgical specimen. 

¶ optional - superior temporal gyrus is removed, being careful to use subpial dissection technique and 

maintaining intact pia*  along Sylvian fissure; superior temporal gyrus is removed to level of ventricle. 

*i n most instances cortex will be gliotic and can be peeled away from pia using dissector. 

ð protect middle cerebral vessels still covered by pia and arachnoid as temporal 

operculum is reflected. 

 

  
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ bridging veins (from the Sylvian fissure to the sphenoparietal sinus) are at the anterior temporal tip - 

retraction of the temporal lobe can cause bleeding from these veins unless they are cauterized. 

¶ language deficits can result from: 

¶ interruption of MCA branches, which become more superficial at the level of middle 

to posterior portion of sylvian fissure (within the anterior 4 cm of the temporal lobe). 

¶ disruption of the vein drainage of the basal aspect of the frontal area (particularly 

inferior frontal gyrus, pars opercularis and triangularis) due to damage at the level of 

superficial sylvian veins. 

¶ white matter dissection is performed to disconnect the lateral temporal neocortex. 

ð there is an unnamed but anatomically consistent bony protuberance (yellow arrow) [arcuate 

eminence?] along middle fossa floor that can be found via gentle retraction of temporal lobe. 

ð this protuberance is a useful landmark for guiding white matter dissection: planes of superior and 

posterior corticotomies and white matter dissections should join at this bony protuberance ï it 

http://www.neurosurgeryresident.net/
http://www.neurosurgicalatlas.com/
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will ensure that operator will not violate temporal horn prematurely or injure the vital structures 

located medial to this plane of dissection. 

 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

EXPOSURE OF TEMPORAL HORN 

 

Temporal horn is the key landmark for the exposure and resection of medial structures! 

 

¶ collateral sulcus is an indirectly landmark of the temporal horn since it indicates the position of collateral 

eminence, which is located just medially to the hippocampus. 

 
Collateral eminence  (not always present) is elongated swelling lying lateral to and parallel with 
the hippocampus. It corresponds with the medial part of the collateral fissure, and its size depends on the 
depth and direction of this fissure. It is continuous behind with a flattened triangular area, the trigone of the 
lateral ventricle, situated between the posterior and inferior cornua. 
 

http://www.neurosurgeryresident.net/
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¶ underlying location of temporal horn in relation to the deep white matter of the middle temporal 

gyrus is indicated - temporal horn lies deep to white matter previously covered by middle temporal 

gyrus; 

ð search for temporal horn by following arachnoid of fusiform gyrus from inferior to superior. 

ð temporal horn is perpendicular to cortical surface at inferior temporal sulcus; remember, 

inferior temporal gyrus is not visible (faces temporal floor); navigation may be helpful for 

locating temporal horn. 

ð entry into the ventricle (at the tip of bipolar forceps) is confirmed by the appearance of CSF 

and choroid plexus. 

ð upon entering the ventricle, incise the lateral wall of the ventricle to expose the medial 

structures. 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

N.B. identify temporal horn early ï guides anatomy! (small cotton pledget is placed 

into ventricle to maintain orientation) 

 

¶ one should recognize that ventricle is more posterior than expected due to size of amygdala (that 

occupies anteromedial temporal lobe); 

¶ if  operator is disoriented, he / she may continue medial white matter dissection and 

completely miss the ventricle and inadvertently enter other structures: 

http://www.neurosurgeryresident.net/
http://www.neurosurgicalatlas.com/
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ð too far superiorly, temporal stem, basal ganglia/amygdala complex, and then 

crus cerebri may be entered; superior to temporal horn, there is no arachnoid 

plane along this medial trajectory. 

ð too anterior trajectory will pass by the anterior extent of the ventricle. 

ð it is best to err inferiorly and follow the grey matter of the collateral sulcus to 

the ventricle + use neuronavigation or resect further posteriorly and inferiorly 

along middle and inferior temporal gyri to identify hippocampus. 

 

 

TH and approximate location of fusiform arachnoid (FA): 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), Saunders; 

ISBN-13: 978-1437709070 >> 

 

TH is shown after resection of lateral neocortex and is opened more widely: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), Saunders; 

ISBN-13: 978-1437709070 >> 

 

TH in anatomic specimen. CoS = collateral sulcus; ITG = inferior temporal gyrus; MTG = middle 

temporal gyrus; STG = superior temporal gyrus; THLV = temporal horn of lateral ventricle 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
http://www.amazon.com/gp/product/1437709079
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), Saunders; 

ISBN-13: 978-1437709070 >> 
 

¶ exposure of hippocampus is expanded by disconnection of occipitotemporal fasciculus on lateral wall 

of ventricle (parallel to lateral edge of hippocampus); moreover, fusiform gyrus is incised along the 

occipitotemporal fasciculus until the arachnoid of parahippocampal gyrus is identified. 

 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ choroid plexus is apparent at the tip of the suction device: 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

Meyerôs loop courses along the roof and lateral aspects of the temporal horn. 

¶ operator can avoid a superior temporal quadrantanopsia by maintaining the plane of dissection within 

the medial fusiform gyrus. 

¶ London school uses high resolution (1.6 vs 2.0 mm) DTI to see Meyerôs loop! 

 

Inferior view of the right temporal lobe (left image) and lateral view (right image): 

ð gray and white matter underneath the temporal horn and optic radiations have been removed. 

ð optic radiations emerge from the lateral geniculate body, and loop forward on the ventricular roof 

toward the anterior temporal horn; radiations subsequently turn posteriorly around the roof and 

lateral wall of the temporal horn and atrium. 

ð section of the amygdala (outlined in green) has been included. 

ð blue lines mark triangular area - between Meyerôs loop and optic tract with apex at lateral 

geniculate body - through which temporal horn can be accessed via floor of Sylvian fissure 

without interrupting optic radiations or optic tract. 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

Limiting the extent of occipitotemporal fasciculus dissection along lateral hippocampus minimizes 

breadth of expected visual field defects caused by injury to Meyerôs loop! 

 

 

¶ some prefer to use two fixed retractor blades: 

ï one to support the superior temporal gyrus - retractor elevates the roof of the temporal horn 

and allows identification of the choroid plexus and hippocampal structures; 

ï second on the cut surface of the posterior plane of resection - retractor mobilizes the 

remainder of the temporal neocortex laterally. 

 

N.B. precaution is to avoid any kind of retraction of the cranial aspect of the temporal cavity, 

where basal ganglia and internal capsule are located - risk of temporary or even permanent motor 

deficit! 

 

¶ small cottonoid pledget is placed into the temporal horn and at the anterior edge of the choroid plexus 

so that the inferior choroidal point is easily identified. 

¶ another pledget is placed at the tail of temporal horn - to prevent blood from entering the rest of 

ventricular system. 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ yellow arrow identifies the uncinate fasciculus and the intralimbic lobe of the parahippocampus just 

underneath the choroid plexus: 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ compromise of the anterior choroidal artery can be avoided by minimizing bipolar cauterization and 

manipulation of the choroid plexus - cottonoid patties cover the choroid plexus to avoid its direct 

manipulation which leads to bleeding. 

¶ place patty inside TH (guides resection in axial plane ï do not resect above TH, i.e. care is taken not to 

dissect superiorly into temporal stem; superior to TH, there is no intervening arachnoid plane if one 

were to dissect medially from anterior temporal lobe white matter through temporal stem and basal 

ganglia/amygdala complex into crus cerebri). 

¶ remainder of inferior temporal structures is removed piecemeal mesially until parahippocampal gyrus 

is encountered (at this point, only mesial-temporal structures remain, and ependymal surface of 

hippocampus should be identified easily). 

 
 

 

AMYGDALA RESECTION  

¶ important concept is to understand that the whole amygdala is located within the boundaries of uncus. 

¶ uncus is related, at its anteromedial surface, to ICA and proximal half of M1. 

¶ there is no macroscopic limit between amygdala and globus pallidus pars interna - artificial superior 

limit must be created. 

¶ line from MCA to inferior choroidal point (MC-C line) (where anterior choroidal artery enters the 

temporal horn) defines border (green plane) between amygdala and pallidum ï line passes in superior 

aspect of amygdala (head of the hippocampus is located anteriorly to the inferior choroidal point; 

choroidal fissure demarcates beginning of body of hippocampus); it is important to maintain this dorsal 

dissection plane during amygdalectomy to avoid injuring globus pallidus: 

¶ under microscopic view and using microsuction, the resection is performed in the 

projection of the MC-C line, in a medial direction, until the pia of the mesial aspect 

of the temporal lobe is reached, i.e. small portion of medial middle temporal gyrus 

overlying MCA is subpially removed to expose MCA bifurcation (or distal M1 

segment) that remains covered by its encasing Sylvian fissure arachnoid layers. 

ñResect everything below choroid plexusò 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

Extend (project) choroidal fissure anteriorly - surrogate for MCA-choroidal point line. 

 

 

¶ intraoperative photo shows M1 through it arachnoid band (red arrow) and inferior choroidal point 

(blue arrow); connecting black line marks upper border of amygdala removal: 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ medial temporal pole is resected subpially from its anterior aspect until middle cerebral artery 

(MCA)  is exposed, then remainder of amygdala is resected inferior to line between velum terminale*  

and genu of MCA at junction between the M1 and M2 segments. 

*see p. A138 >> 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

ï velum terminale (inferior choroidal point)  is union of taeniae of fimbria fornicis and stria 

terminalis at origin of choroid plexus; resecting inferior to this line prevents injuring basal ganglia 

and crus cerebri. 

N.B. if surgeon resects tissue above line between M1 and velum terminale, temporal stem, 

basal ganglia/amygdala complex, and crus cerebri may be injured - patty string has been 

laid along this line before resection of amygdala: 
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed 

(2011), Saunders; ISBN-13: 978-1437709070 >> 

 

¶ inferior 2/3 of amygdala (white) and entire uncus (green) - resection of the mesial structures begins by 

subpial evacuation of these structures (amygdala removal is conducted utilizing the dorsal plane of 

dissection mentioned previously): 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

N.B. amygdala removal is always incomplete, with a thin layer (approx. 20% of amygdala) of tissue still 

connected to the basal aspect of the globus pallidus where boundaries are harder to establish. 

 

¶ at this point, amygdala sulcus is identified between the head of hippocampus and inferior-lateral 

surface of amygdala. 
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¶ amygdala sulcus is resected along it axis, separating the amygdala from the head of 

the hippocampus - dissection is performed down until the mesial pia is identified.  

¶ at the end of this maneuver, the amygdala and the uncus will be completed 

disconnected from the hippocampus, parahippocampus gyrus and from the basal 

ganglia, only been attached to the mesial pia, which can be gently peeled off and 

separated from the neural tissue. 

¶ en bloc amygdalectomy is feasible while maintaining ventral plane of dissection limited to arachnoid 

layers covering basal (ambient) cistern; maintain integrity of these arachnoid layers during entire 

process of medial dissection to protect underlying CN3, PCA, and brainstem.  

ð identification of the oculomotor nerve and the free edge of the tentorium through their 

corresponding arachnoid membranes confirms adequate medial removal of the uncus (upper inset 

image). 

ð posterior limit of dissection is where uncus joins head of hippocampus (lower inset image). 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

ð use a flat dissector to peel remaining thin layer of uncus off of overlying arachnoid of optic nerve 

(intraoperative photo): 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ at tip of temporal horn, subpial dissection is continued inferiorly and posteriorly to free amygdala, 

which can be removed by severing its connections to temporal stem white matter. 

¶ after amygdala resection, genu at M1-M2 junction and velum terminale are more easily seen: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ resection anterior to line between choroidal point and MCA bifurcation 
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¶ this line on parasagittal MRI slice includes amygdala and hippocampus: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ entire content of the uncus is emptied, including the segment which fills the basal cistern. 

¶ once removal of the amygdala and uncus are complete, we are able to visualize, through the pia and 

arachnoid membranes, ICA and the proximal segment of MCA, indicating the complete removal of the 

anteromedial surface of the uncus; the visualization of CN3 indicates that the inferior portion of the 

vertex has been removed; the removal of the inferior portion of the postero-medial surface of the uncus 

presents the P2 segment of PCA. 

¶ demonstrable herniation of uncus mesially in incisura has high correlation with pathological change 

and with favorable outcome (but this may add to technical difficulty during removal). 
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HIPPOCAMPUS RESECTION 

Hippocampus anatomy 

See p. A138 >> 

 

Blood supply to hippocampus 

See p. A138 >> 

 

Hippo vessels come off PCA - cut on lateral side of pia (i.e. inside pia) 

 

How much hippocampus needs to be removed ï more than 2 cm (some say at least 3 cm); 

Class I evidence: removing more hippocampus does not adversely affect memory but improves 

seizure outcomes! Other experts think that extent of hippo removal does not matter for seizure 

outcome. 

Randomized controlled surgical trial in 207 patients with TLE (Schramm et al. 2011): 2.5 cm vs. 

3.5 cm resections of the hippocampus and parahippocampus - no differences in outcome with 

respect to complete seizure control (Engel class I). 
Schramm J et al. Randomized controlled trial of 2.5-cm versus 3.5-cm mesial temporal resection in 

temporal lobe epilepsyðPart 1: Intent-to-treat analysis. Acta Neurochir (Wien). 2011;153(2):209ï

219. 

London school leaves posterior hippocampus. 

Tail of hippocampus turns superiorly - projects at level of superior temporal gyrus. 

Postmortem based neuropathology studies (Thom et al. 2012) - variation in the extent and pattern 

of neuronal loss along the longitudinal axis, raising the possibility that poor outcome may also 

relate to residual hippocampal sclerosis in hippocampal remnant. 

Neuronal loss in CA1 has gradient from anterior to posterior (if marked cellular loss is found at 

most posterior extent of hippocampal resection - high correlation with persistent seizures). 

N.B. there is no morbidity of removing more hippocampus (i.e. if memory is to be lost, it will 

happen no matter how much hippocampus is taken ï so be radical) 

ð best results are obtained with removal of hippocampus to level of superior 

colliculus. 

 

 

¶ use microscope. 

¶ use Greenberg 3/8 retractor blades. 

- as two retractors are placed, care must be taken not to injure vein of Labbé. 

- superior retractor gently holds superior temporal gyrus (careful ï it is pointing towards 

brain stem): 
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

- posterior retractor is curved under lateral temporal cortex to elevate it gently laterally and 

posteriorly - allows lateral temporal neocortex to be gradually elevated, exposing entire 

hippocampus. 

N.B. lateral temporal cortex should be elevated laterally more than retracted 

posteriorly! 

 

 

Resect hippocampus in two parts 
1. Mesial disconnection with opening of the choroidal fissure and disruption blood supply to the 

hippocampus. 

2. Posterior disconnection of hippocampus with resection of fornix and posterior aspect of 

parahippocampus gyrus. 

 

¶ after removal of the amygdala and uncus, the dissection through the medial hippocampus proceeds 

posteriorly through the uncinate fasciculus and intralimbic lobe of parahippocampus toward 

hippocampus proper. 

¶ medial occipitotemporal fasciculus is transected longitudinally from anterior hippocampus to 

hippocampal tail: 
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

Mesial disconnection 

¶ disconnection of medial part of hippocampus remains lateral to choroid plexus to avoid inadvertent 

injury to anterior choroidal artery (a cause of hemiplegia from ATL operations). 

¶ choroid plexus is protected underneath patty and retracted medially toward thalamus (choroid plexus 

should not be coagulated because this may lead to injury of anterior choroidal artery Ÿ ischemia of 

internal capsule and lateral thalamus; manipulation of choroid plexus should be minimized to prevent 

it from bleeding). 

N.B. never retract above choroid plexus! 

ñChoroid plexus is your friend ï guides anatomy!ò 

 

¶ hippocampus is resected by incising ependyma over the blueish choroidal point (velum interpositum) 

between the hippocampus and the choroid plexus and extended inferiorly to the hippocampal fissure.  

¶ second incision is made inferior to the hippocampus down to the pial membrane and extended to the 

hippocampal fissure. 

¶ hippocampus is then elevated laterally, exposing the skeletonized hippocampal fissure and allowing it 

to be cauterized and cut away from the choroidal fissure and hippocampus. 

¶ hippocampus is covered by a small cotton patty during its manipulation by the suction device: 

 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

¶ arachnoid bands underneath parahippocampal gyrus are sectioned. 

¶ hippocampus is lifted from pia using Penfield 4 (while patty in other hand pulls on pia to stabilize it). 

¶ pes hippocampus (pes) is then separated from the body of the hippocampus near the inferior 

choroidal point - this maneuver allows subpial elevation and anterior mobilization of pes and 

parahippocampal gyrus as one unit: 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ resection of anterior parahippocampus includes entorhinal cortex, ambient gyrus, semilunar gyrus, 

uncinate gyrus, and intralimbic gyrus using ultrasonic aspiration or round dissector. 

 

Parahippocampectomy - causes deafferentation of hippocampus (Dr. M. Alonso claims that 

seizure outcome is close to SAH!) 

 

¶ intralimbic gyrus of parahippocampus lies lateral to peduncle of midbrain. 

¶ photograph of anatomic specimen showing medial surface of temporal lobe: 14 and 15 are posterior 

uncus; 16 is parahippocampal gyrus; 13 is uncal sulcus, which is arachnoid plane in uncus where 

uncus folds back on itself; and 7 is velum terminale: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 
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¶ with gentle lateral retraction of hippocampus, leaving the choroidal plexus medially, the taenia fimbriae (a 

layer of ependymal covering that attaches the choroid plexus with the fimbria of hippocampus) is clearly 

exposed. 

¶ in order to retract hippocampus laterally to expose better the choroidal fissure and its structures, the 

remaining parahippocampus gyrus is aspirated until its pia is completely exposed - this maneuver will 

create room for the lateral retraction of the hippocampus. 

¶ as dissection proceeds, numerous small vessels emanating from PCA lie in arachnoid plane of uncal 

sulcus (arrows); PCA branches in uncal sulcus may return and supply thalamus. Complete dissection 

of uncal sulcus is crucial for distinguishing perforators that supply hippocampus from perforators that 

travel superiorly to thalamus; uncal sulcus is indicated by the black line; midbrain (MB) lies just 

medial to PCA; when fold of arachnoid is well dissected, it is sometimes easier to divide pes from 

body of hippocampus: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ fimbria is subpially resected forward into the apex of the uncus (intralimbic gyrus); at this point, the 

content of the anterior portion of the uncus is also resected by a subpial aspiration. 

¶ taenia fimbriae penetrates into hippocampal formation, continuing its trajectory into hippocampus sulcus 

(or fimbrio-dentate sulcus) between the fimbria and the dentate gyrus of the hippocampal formation - it is 

in this thin layer of ependyma that the vessels responsible for the hippocampal blood supply are located.  

¶ section of the taenia fimbriae together with the veins and arteries responsible for the hippocampus blood 

supply is performed as far as possible from the vascular and neural structures located in the ambient 

cistern. 

Cleveland Clinic: we believe that the opening of the choroidal fissure in order to perform the mesial 

disconnection brings additional unnecessary risks for the patient. 

- we perform the opening of the hippocampal sulcus by coagulating and aspirating the 

fimbria of the hippocampus, exposing widely the taenia fimbriae, the hippocampal arteries, 

veins and the dentate gyrus located underneath the ependyma. 

- this maneuver is performed extensively from the inferior choroidal point, where the 

hippocampal sulcus starts, to the end of the hippocampus. 
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N.B. bipolar and cut hippocampal vessels only after being certain they are not choroidal fissure vessels, 

distal in the hippocampal arcade! 

 

Hippocampal sulcus is an essential landmark and must be identified and visualized during the entire 

course of the procedure. 

¶ holding this sulcus with a forceps allows the surgeon to identify the various subcompartments of the 

hippocampal formation namely the parahippocampal gyrus, the subiculum, the hippocampus proper 

and the dentate gyrus. 

¶ vessels within the sulcus are coagulated and divided or simply teased out of the sulcus. 

 

 

Posterior disconnection - combined block of posterior parahippocampal gyrus and hippocampus are 

elevated and removed. 

¶ after extraction of the pes, posterior parahippocampal gyrus is mobilized away from the collateral 

sulcus until the posterior portion/tail of the hippocampus is seen to curve medially toward the calcar 

avis. 

ð arteriolar branches of PCA to hippocampal body will be encountered during dissection of 

collateral sulcus and anterior mobilization of the hippocampal body/tail - these small arteries 

are cauterized once they are well within the sulcus and severed sharply to avoid avulsion injury 

to the parent vessel and other vessels coursing near this space.  

ð dissection over the hippocampal fissure and arachnoid bands over the brainstem and thalamus 

allows mobilization of the medial parahippocampal gyrus, hippocampus, and fimbria:  
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

 

ð left photo demonstrates PCA (blue arrow) and perforating arterioles to the posterior 

hippocampus (yellow arrow). Care must be taken to maintain arachnoid layers over brainstem 

and perforating vessels to avoid postoperative neurologic deficit (bottom photo - red arrow 

points at the top edge of PCA): 

  
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 
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¶ medial dissection of hippocampus is started by separating fimbria of fornix from medial arachnoid and 

reflecting it back onto surface of hippocampus; anterior body of hippocampus then can be gently 

retracted laterally, exposing arachnoid that covers superior surface of parahippocampal gyrus; care is 

taken to avoid dividing any vessels that are not clearly going into hippocampus because occasionally 

thalamic perforators can be seen in this area as well: 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

 

¶ parahippocampal gyrus (PHG) can be entered with a bipolar cautery and suction or CUSA and 

dissected in longitudinal plane from anterior to posterior; dissection is carried out from medial and 

inferolateral approaches to PHG, with inferolateral trajectory shown here; inferior arachnoid of 

parahippocampal gyrus is seen superior to tentorium, and hippocampus (HC) is at superior margin of 

parahippocampal gyrus: 
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Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), 

Saunders; ISBN-13: 978-1437709070 >> 

 

¶ subpial dissection and endopial aspiration of hippocampal formation is accomplished with ultrasonic 

dissector (CUSA) set at very low parameters of vibration and suction. 

 

Entrance to hippocampal sulcus is indicated with arrow. This sulcus and its vascular content represent 

a crucial landmark for the procedure. Collateral fissure (coll. fiss.) should also be identified. Sub = 

subiculum, Fus = fusiform or 4th temporal gyrus (T4). Note position of posterior cerebral artery 

indicated by a circle on the mesial side of parahippocampal gyrus (PHG): 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1437709079
http://www.amazon.com/gp/product/1437709079


 TEMPORAL LOBECTOMY AND ITS MODERN DERIVATIVES  E15 (43) 

 
 

¶ the only structure that connects the hippocampal formation to the rest of the nervous system is the fornix. 

¶ remaining tail of hippocampus before it turns medially within ventricle is subpially evacuated using 

hand-held suction device or by transecting hippocampus across its tail. 

ð use the hand-held suction device to dynamically mobilize the posterior neocortex laterally and 

create access to the posterior portions of the hippocampus. 

ð thin layer of adherent brain tissue may be left on the arachnoid layers covering the basal 

cisterns to minimize their risk of tear.  

ð aggressive coagulation along the edge of the tentorium is avoided to minimize the risk of 

injuring trochlear nerve. 
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ resection proper is done by entering the parahippocampal gyrus, located underneath hippocampus, 

over and along the lateral ventricular sulcus. 

¶ endopial intragyral removal of the parahippocampal gyrus is performed along its antero-posterior 

extent. 

¶ hippocampus proper is tilted laterally into the empty cavity of the parahippocampal gyrus revealing the 

fimbria which is resected along its length exposing the medial side of the hippocampal fissure which 

corresponds to the dentate gyrus. 

¶ hippocampus is gently retracted laterally, showing tail as it curves medially. 

¶ lateral wall of the temporal horn (of the lateral ventricle) is retracted posteriorly exposing the calcar avis at 

the median wall of the atrium of the lateral ventricle and the parahippocampal gyrus at its junction with the 

cingulate gyrus. 

- hippocampus proper is transected at the junction of the body and the tail and then lifted up 

and forward exposing the perforating arterioles arising from the hippocampal artery proper 

located within the hippocampal sulcus. 
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¶ choroid plexus (CP) lies over lateral geniculate nucleus; PCA temporal branch is protected as 

hippocampal tail is divided (coagulate and cut small vessels*  arising from PComA and PCA without 

damaging vessels supplying peduncle and thalamus Ÿ traction hemiplegia and hemianopsias) 

*at choroid fissure there is arcade of 1-4 small feeding arteries passing through pia 

to hippocampus - these must be isolated, coagulated, and then divided (avulsion of 

these branches from parent vessels in incisura may result in infarction of posterior 

limb of internal capsule, with attendant hemiparesis). 

 
Source of picture: R. Jandial ñCore Techniques in Operative Neurosurgery: Expert Consult - Online and Printò, 1st ed (2011), Saunders; 

ISBN-13: 978-1437709070 >> 
 

 

¶ resection of ñhippocampusò should not be limited to the hippocampus proper but must involve the 
dentate gyrus and the parahippocampal gyrus, i.e. completeness of the hippocampal resection should 

not be evaluated in a linear fashion but also ñcircumferentiallyò around the hippocampal fissure. 

¶ hippocampectomy to the level of quadrigeminal plate is advised. 

- important landmark that indicates end of tail of hippocampus is where tail of hippocampus meets 

calcar avis (inferior prominence on medial wall of atrium of lateral ventricle). 

¶ PCA can remain safe during hippocampus mobilization by carefully cauterizing and transecting the 

perforating vessels entering hippocampal sulcus once they are well within the fissure. 

¶ with hippocampus removed, pial bank overlying tentorial incisura and cerebral peduncle should be 

intact; below this barrier should be cerebral peduncle, PCA, PComA, and CN3. 

¶ pial bleeding is controlled carefully by bipolar cautery at low setting. 

¶ edges of transected gyri are débrided and any residual macerated cortical margins are removed. 

¶ postexcisional recording is performed and, if necessary, additional tissue is removed. 

 

 

N.B. retained mesial structures is the most common cause of recurrent seizures. 

 

N.B. transient neuropathies (CN3-4) can be avoided by meticulous protection of arachnoid planes and by 

avoiding bipolar cauterization near tentorial edge. 

 

 

Structures to preserve during mesial dissection 

¶ posterior cerebral artery which runs in ambient cistern over mesial border of parahippocampal gyrus 

(can be visualized through the pia). 

¶ emptying the lower portion of the uncus below the incisura, CN3 should be recognized. 

 

 

http://www.neurosurgeryresident.net/
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AAmmoouunntt  ooff   rr eesseecctt iioonn  
Sone D et al. Optimal Surgical Extent for Memory and Seizure Outcome in Temporal Lobe Epilepsy. 

Ann Neurol. 2022 Jan;91(1):131-144. 

¶ 142 consecutive patients with unilateral drug refractory TLE (74 left, 68 right TLE) who underwent 

standard ATLR. 

¶ left resection: 

o verbal memory decline correlated with resections of the posterior hippocampus and inferior 

temporal gyrus; 

o larger resections of the fusiform gyrus were associated with worsening of visual memory. 

o limiting the posterior extent of left hippocampal resection to 55% reduced the odds of 

significant postoperative verbal memory decline by a factor of 8.1 (95% CI 1.5-44.4, p = 0.02).  

o seizure freedom was not related to posterior resection extent, but to piriform cortex removal  

Dr. Anna Miserocchi ï take piriform cortex but spare hippo tail! (Prof. Chandra 

argues that you need to take hippo tail) 

¶ right resection: variability of the posterior extent of resection was not associated with verbal and visual 

memory decline or seizures after surgery. 

 

 

PIRIFORM CORTEX  

- still debatable; London school strongly suggests resecting it! see below >> 

 

 

 

HIPPOCAMPUS-SPARING ATL (HSATL)  

Feindel W, Rasmussen T. Temporal lobectomy with amygdalectomy and minimal hippocampal 

resection: review of 100 cases. Can J Neurol Sci. 1991;18(4 Suppl):603ï5. 

¶ inferior temporal and fusiform gyri are resected for length of 2.5 cm from the zygomatic root 

anteriorly, creating a corridor to the mesial temporal lobe. 

¶ targeted resection of amygdala and uncus, with minimal resection of anterior hippocampus. 

¶ limit amygdala resection to the roof of the temporal horn to avoid entering the nucleus basalis and 

striatum dorsally. 

 

 

SELECTIVE  AMYGDALO -HIPPOCAMPECTOMY  (SAH) 

Suggested reading: 

M.G. Yasargil, P.J. Teddy, P. Roth, L. Symon, et al. (Eds.), Selective amygdalo-hippocampectomy: 

operative anatomy and surgical technique, Advances and technical standards in neurosurgery, vol. 

12, Springler-Wien, New York (1985) 

 

T. Hori, S. Tabuchi, M. Kurosaki, S. Kondo, A. Takenobu, T. Watanabe. Subtemporal 

amygdalohippocampectomy for treating medically intractable temporal lobe epilepsy. 

Neurosurgery, 33 (1993), pp. 50-56 

 

M.R. Schoenberg, W.E. Clifton, R.W. Sever, F.L. Vale. Neuropsychology outcomes following trephine 

epilepsy surgery: the inferior temporal gyrus approach for amygdalohippocampectomy in medically 

refractory mesial temporal lobe epilepsy. Neurosurgery (2017) [PMID: 28595352] 

 

S.W. Hill,  S.D. Gale, C. Pearson, K. Smith. Neuropsychological outcome following minimal access 

subtemporal selective amygdalohippocampectomy. Seizure, 21 (2012), pp. 353-360 

http://www.neurosurgeryresident.net/
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Morino M, Uda T, Naito K, Yoshimura M, Ishibashi K, Goto T: Comparison of neuropsychological 

outcomes after selective amygdalohippocampectomy versus anterior temporal lobectomy. Epilepsy 

Behav9:95ï1002000 

 

 

 

 
 

¶ amygdala lies in the roof of anterior temporal horn of lateral ventricle. 

 

 

APPROACHES 

http://www.neurosurgeryresident.net/
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A. Transcortical-Transventricular  approach (Niemeyer 1958) - most direct and simplest approach. >> 

 

B. Subtemporal approach - through paraphippocampal gyrus (entails significant retraction) >> 

 

C. Transsylvian approach (Weiser and Yasargil 1982) - more restrictive and greater risk of injury to M1 

portion within sylvian fissure; complete avoidance of neocortical injury - better neurocognitive 

outcomes (vs. subtemporal). >> 

 

D. Supracerebellar-transtentorial  paramedian approach (Türe 2012) >> 

 

E. Zygomatic approach 

 

F. Transorbital  endoscope-assisted approach 

 

G. Multiple hippocampal transection (MHT)  >> 

 

 

Minimally invasive stereotactic surgical options: 

A. MR-guided laser interstitial thermal therapy (MRg-LITT) >> 

B. Stereotactic radiosurgery (SRS) 

C. Stereotactic radiofrequency ablation (RF) 

D. MR-guided focused ultrasound (FUS) ablation 

 

 

http://www.neurosurgeryresident.net/
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CRITERIA  / ALGORITHM  

Semiology: dyscognitive seizures consistent with mesial temporal onset, ± aura (typically smell, 

epigastric sensation, fear, déjà vu). 

MRI : mesial temporal sclerosis positive (MTS+) or negative (MTS-). 

PET: temporal lobe hypometabolism lateralized or greater on the same side as EEG. 

VideoEEG: localization to anterior temporal region (e.g., F7/T1 or F8/T2). 

Neuropsychological testing (assume normally organized memory function): 

¶ domain-specific memory decline present on side of anticipated ablation - SAH acceptable. 

¶ in absence of domain-specific memory decline referable to side of ablation: 

MTS+: SAH acceptable (but if there is domain-specific memory loss on contralateral side, 

Wada test is considered). 

MTS-: 

nondominant side - SAH is acceptable (i.e. absence of visuospatial memory decline 

is acceptable for nondominant SAH). 

dominant side ï consider RNS (i.e. normal verbal memory is incompatible with 

dominant-side SAH) 

Rephrasing: 

damaged hippocampus (either MTS+ or ipsilateral [domain-specific] memory decline*) is 

acceptable for ablation. 

*if ipsilateral memory is normal but contralateral memory is declined, do WADA 

(if fails WADA, do RNS instead of SAH); if ipsilateral and contralateral memories 

are normal, assume that contralateral hippocampus took over (WADA test may give 

reassurance before proceeding with SAH) 

intact (visuospatial memory, MRI-) nondominant hippocampus is acceptable for ablation. 

intact (verbal memory, MRI-) dominant hippocampus ï do RNS (or VNS) instead of SAH. 

N.B. electroclinically typical temporal lobe epilepsy but intact (verbal memory, MRI-) 

hippocampus ï be careful it is not a mimicker (epilepsy and normal lobe function are 

hardly compatible) ï consider SEEG! 

Intracranial EEG (indicated only in setting of ambiguity as to seizure onset zone from noninvasive 

studies): onsets referable to ipsilateral mesial temporal lobe + absence of contralateral onsets. 

ï in MTS- (nondominant side), if positive PET is concordant with videoEEG, may 

proceed directly to SAH without icEEG, however, maintain a low threshold for 

iEEG in MTS- cases 

ï if icEEG is needed, use depth electrodes with orthogonal trajectory to provide 

lateral and mesial temporal coverage. 

ï if minimally invasive procedure (such as LITT or RNS) is anticipated, try to avoid 

macro invasive diagnostic approach (such as grids or even strips). 

RNS does not preclude later LITT/SAH. 

http://www.neurosurgeryresident.net/
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LTVM (long-term video monitoring) = video EEG 
a Wada testing is almost always performed with bilateral carotid amobarbital injections, to also determine 

ipsilateral memory performance that may factor into decision making as well. 
Robert E. Gross, Jon T. Willie, Daniel L. Drane. The Role of Stereotactic Laser 

Amygdalohippocampotomy in Mesial Temporal Lobe Epilepsy. Neurosurg Clin N Am 27 (2016) 37ï

50 

 

 

 

LITT  (STEREOTACTIC LASER AMYGDALOHIPPOCAMPOTOMY)  

Procedure details (general aspects of LITT) ï see p. Op345 >> 

 

¶ in modern times, open surgery is reserved for patients with persistent seizures after one or more failed 

ablations, those who desire the highest chance of seizure freedom with a single procedure, or those 

with more lateral involvement in the EZ. 

 
 

TRAJECTORY , TARGETING  

- longitudinal occipital trajectory. 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/300-399.%20Cranial/Op345.%20Laser%20Ablation.pdf
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¶ some experts do two LITT trajectories for MTS: 

a) risk of deflection (esp. with thin Visualase probes, likely not needed for 3.3 mm Monteris probe). 

b) dorsal and medial trajectory - to cover superior amygdala (piriform cortex) and uncal apex ï 

esp. for epilepsies with olfactory aura. 

 

Wu et al study for selection of best trajectory ï see below >> 

 

¶ lateral entry trajectories are more popular ï ablate amygdala, less risk of visual complications 

 
 

 
 

http://www.neurosurgeryresident.net/
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Consider two trajectories for better coverage: 
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It is hard to avoid blood vessels (use T1 with gadolinium and/or CT with contrast*) but, if inserted 

carefully (very slowly and rotating the laser), vessels yield and hemorrhage is rare 

*CTA may miss cortical veins but overall CTS has better vessel definition 

 

Coronal ï probeôs eye view (at target Ÿ moving towards entry): 

http://www.neurosurgeryresident.net/
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Axial (along trajectory): 
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Sagittal (along trajectory): 

 
 

 

Drs. Gross and Sharan 
Chengyuan Wu, Michael J. LaRiviere, Nealen Laxpati, James J. Evans, Robert E. Gross, and Ashwini 

D. Sharan. Extraventricular Long-Axis Cannulation of the Hippocampus: Technical Considerations. 

Neurosurgery. 2014 Jun; 10(0 2): 325ï333. doi: 10.1227/NEU.0000000000000320 

 

Extraventricular long-axis hippocampal implantation necessitates a lateral-to-medial and cephalad-to-

caudal trajectory that skirts the inferomedial border of the temporal horn. 

 

¶ long-axis cannulation - greater volume of hippocampal coverage. 

http://www.neurosurgeryresident.net/
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¶ extraventricular trajectory - avoids brain shift and reduces the risk of hemorrhage from ependymal 

breach. 

¶ although trajectories must be individually tailored for each patient, we recommend a starting entry 

point approximately 5.5 cm superior to the external occipital protuberance (inion) and 5.5 cm 

lateral to midline (range 4-6 cm). 

Dr. Wyllie ï entry point within 1 cm of lambdoid suture 

¶ aim to place laser probe into amygdala. 

¶ posterior extent of hippocampal penetration extended at least to the level of the lateral mesencephalic 

sulcus. 

 

  

PIRIFORM CORTEX  

(temporal limb of it; vs. frontal limb) Anatomy ï see p. A138 >> 

 

Role of resection is still debatable; London school (Dr. Anna Miserocchi) strongly suggests resecting it! 

 

Piriform Cortex - the most epileptogenic cortex (called 

ñArea Tempestaò due to its dramatic epileptogenicity) 

 

Removal of at least half the piriform cortex is associated with a 16-fold increase in the odds 

of seizure freedom! 
Galovic M et al. Association of piriform cortex resection with surgical outcomes in patients with 

temporal lobe epilepsy. JAMA Neurol. 2019;76(6):690ï700 

 

¶ amygdalohippocampectomy just below inferior choroidal point leaves superior amygdala (and it is OK 

as it has M2 lenticulostriate arteries* there), but it may leave EZ not addressed - that is why we should 

SEEG implant dorsal amygdala (piriform cortex). 

* if resecting, stay subpial (and only if SEEG justifies it); LITT has same risk as laser is 

imprecise enough to sculpt that area (Dr. Gross thinks dorsal amygdala is easier to get with 

LITT than with resection) 

 

Dorsal amygdala is not standard target for LITT 

 

 

 
 

 

To ablate piriform cortex need two LITT probes: 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/A.%20Neuroscience%20Basics/A135%2520(8)%2520-139.%2520Limbic%2520System,%2520Emotions,%2520Instinctual%2520Behavior/A138.%2520Hippocampus.pdf#PIRIFORM_CORTEX
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Liu et al. Epilepsia 2021 

 

 
 

 

Piriform cortex surgery studies 

LL oonnddoonn  QQuueeeennôôss  SSqquuaarr ee  --  rr eesseecctt iioonn  
Galovic M et al. Association of Piriform Cortex Resection With Surgical Outcomes in Patients With 

Temporal Lobe Epilepsy. JAMA Neurol. 2019 Jun 1;76(6):690-700. 

Removal of at least half of piriform cortex increased odds of 

becoming seizure free by a factor of 16 (95% CI, 5-47; P < .001). 
Other mesiotemporal structures (ie, hippocampus, amygdala, and 

http://www.neurosurgeryresident.net/















































































