Temporal Lobectomy
Last updatedSeptember 5, 2017
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Drs. CoherGadoland Spencet:

INDICATION

- temporal lobe epilejss

1 80% of patients with medically intractable seizures with demonstrable focu$olcaireanterior
temporallobe!

1 avoidloss of time- longer duration of epilepsg associated with poorer postoperative seizure
outcomeanddetrimental effect on cognitive functioning.

CONTRAINDICATIONS

1. Dominant temporal lobavith preserved memor§on neuropsychologic testihg
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- if there issupport for memory function on nondominant gaetested byWADA),
anteromedial temporal lobe resection (AMTR) still leadgedine in verbal memorfunction
that is noticeable to patient

- if memory function is lacking on nondominant gaetested bWADA), AMTR has
theoretical risk ofjlobal amnesia

2. Dominant tempoal lobe with poor memoryon neuropsychologic testingndno / little support for
verbal memory on the nondominant sfds tested bWADA), AMTR has theoretical risk aflobal
amnesia

3. Nonepileptic seizuresall patients should undergo noninvasive continuous audiovist&l
monitoringeven in presence of seemingly appropriate clinical and radiologic findings

TYPES

Historically - resection only of convolutions wittvidence of focus determined by maximal alomality
(apparent on electrocorticography or stimulation).

Measurements are made alomgDLE TEMPORAL GYRUS:
dominant temporal lobeup to 45 cm may be removed\{er-resection may injurepeech centefs
which cannobe reliably localized visually)
non-dominant temporal lobe6-7 cm may be resectedigt overresectionY partial
contralateral upper quadrant homonyretemianopsié p-in-hes k yrasection of & cm
Y completequadrantanopsip

N. B. t hese fiaesfare genezallyeansiderednsafe, however, variations occur from
patient to patient and only intraoperative mapping can reliably determine localzmgoége centers.

1. Standard en bloc anterior temporal lobectomy (ATL)

1) superior temporal gyrusesected 2 cm from temporal tip.

2) middleandinferior temporal gyrusesected % cm from tip of nondominant side anét¥m of
dominant side.

3) amygdalaresected totally.

4) hippocampusesected to level of colliculu8.6-4 cm of hippocampus).

2. SPENCER anteromedial temporal lobectomy (AMTL) - superior temporal gyruiss spared (important
in dominant side).

3. SelectiveamygdalohippocampectomySAH) - transtemporal resection of amygdala and
hippocampus, leaving remainder of temporal Idb&(al temporal neocortgintact- may suffice for
mesial temporal sclerosis.

1 different approach trajectories are available:
1 MR-guided laserablation (LITT), SRS, RFablation, FUSablation T minimally invasive
alternative.

4. Lesionectomy(with preservation ofmesial temporal structurg$ for discrete temporal lobe lens
without mesial involvement, e.g. ug stereotactic laser ablation
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1 conceptaboutlesions (epileptogenic tumors) in temporomesial lobdothlesionand
hippocampusre often epileptogenieyen ifMRI does not reveal hippocampal atrophy or
sclerosis and histological examination shows normal features in majority of.cases

PREOPERATIVE

WADA test, esp. if patient has already memory deficits (to verifyorfitralateral hippocampus will suffice
to maintain adequate memory).

PROCEDURE i OPEN

We talked about the 60% chance of seizure freedom versus a 90% chance of seizure
reduction. | explained that if this was a developmental anomaly, she may have to
stay on medication because we would presume that there were additional abnormalities.

We talked about the pie in the sky deficit typical with a temporal lobectomy.

| talked about the temporalis muscle slumping, jaw opening difficulties, clogged

hearing, headaches, fatigue, how long she would be in each component of the hospital
stay, how  each portion of the recovery would occur, when she could do what exercise,
etc.

ANESTHESIA

1 general anesthesigin dominant hemisphergvalue of operating undéwcal anesthesigto permit
stimulation mapping and identifation of speech areas) hastmse@essed.

1 ™MANNITOL is commonly used 50 g (vs. full 100 g for grid placemensteroids not.

POSITIONING

supinex with foam wedge or shoulder roll ipsilateral to side of surgery
head held ilMayfield 3-pin holder (vs. gel donut for intracranial gis)
navigation shouldbe used.

microscopefor hippocampectomy part

sagittal midline and axialxés of head should angle BD degres, respectively, to horizontal
OR
head turned to contralateral siged extended* 50 degrees witbrtex lowered 10 degrees

=4 =4 -4 -4 -9

*extension allows surgeon to view long axis of hippocampus with microscop

1 positioned properlyzygoma will be highest poiof head.
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N.B. head is extended 50 degreé&sbrings hippocampus axis parallel to the line of vision Gpencer

I NCISION

9 Dr. Spencef posteriorly incision is up tanastoid-vertex line.
9 Dr. Hollowayi alternatives:
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1 small"question mark'turvilinear frontal temporahcision(similar to pterional approach to circle of
Willis): incision startsat zygoma anterior to tragus and curves superiorly and posteriorly; posterior
margin is line drawn from mastoid tiMj to vertex ¥) (note how head is extended 50 degrees;
approximate position of the Sylvian fissu&yl is shown):

Sourceof pictur e: R. Jandi al ACore Techn-Omue s ei m AEH2BILA tnit e |
Saunders; ISBNL3: 9781437709070 >>

9 incision must expose enough of craniwomreémove bone flap that allows for retraction of superior
temporal gyrus and frontal lobe without compressing brain against skulliengee extensive
posterior exposure is requiredassictemporalcraniotomymay be used
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Source of picture: Mar shall B. Al |l en, Ross H. Mi | | e-Hill, A Es
Inc.; ISBN-13: 9780070011168 >>

CRANIOTOMY

1 scalp ad temporalismuscle are reflected anteriorly and retracted with perforating towel clips attache
to Leyla bar with rubber bands; cuff of temporalis muscle is preserved along superior temporal line
reattaching temporalis muscle during closure.

Sourceof picture: R. Jandi al ACore Techn-iOnue s ei ra ASHH2BLLHE tnit 0e |
Saunders; ISBNL3: 9781437709070 >>

9 bone flapshould be basedwoin middle fossa, extending just above sphenoid wing but within
confines of temporalis muscle fan (usageur/ high-speed drill to enlarge bone opening towards
middle fossa floor and anteriorly into sphenoid wing for several centimeters

Maximalexposure of temporal tip!!!

1 bony exposure must extend inferiorly to zygoma root and anteriorly as close to temporal tip as
possible
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1 entry into mastoid air cells is avoided, and any opening into mastoid air cells is sealed closed with

bone wax.

epidural tak-up stitches are placed

durais opened by cruciate incision to optimize temporal tip exposure and should extend about 1 cm

above Sylvian fissuralternativelydura is opened in C shape and reflected anteriorly.

d on opening dura, identify and protecirvef Labbé; attention to vein of Labbé is particularly
important during retractor placement.

M APPING

(for tailored resections)

1 disagreement exists regardineed for stimulation mappirgnany surgeons feel safe in removing
anterior 4.5 cm oflominanttemporal lobe or resecting to junctionsyvianfissure with inferior
extent ofsensorimotocortex.

N.B. representation of lguage as far anterior 855 cm from temporal tip has been
documented!

1 for childrenanduncooperative dults better ussubduralgrid mapping preopresectivesurgery can
be peformed under general anesthesia

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

T
T

RESECTION OF LATERAL TEMPORAL LOBE

- of both lesion anépileptogenidocus

A) piecemealremoval

B) en blocremoval(opportunity for more extensive pathological study, but risk ofynja structures
medial to temporal lobe CN3, optic tract posterior cerebral artexy

Safe to removétemporal lobe from tip)
dominant sidé 3 cm (still may cause aphasia in some patients; H: language mapping)
nondominant sidé 6 cm

itiseasypatiopening the door o
slide Telfa strips under electrode grids to mark resection lines on the cortex
resectionis performed insubpial plane- to prevent injury to MCA branches

N.B. try to preserve all pia (at the end will trim it to leave short apron)
1 to planposterior margin of lateral cortical resectionof middle and inferior temporal gyri, No. 4
Penfield and mosquito clamp are used to measure from temporal tip to prominent cortiakdngin
middle temporal gyruapproximately 34 cm from temporal tip posteror limit of proposed
lobectomy.

EJE
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9 cutin pia of inferior part of STG:
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E

piaandcortical vessels are coagulated along sepéemporal convolution and across temporal

convoluions about 5 mm anterior to desired extergxafision

incisionfrom inferior temporal gyrus along middle temporal gyrus superiorly to superior temporal

sulcus (STS)s madein sulcus between superior and middle temporaliggisionis carried mesially

(in coronal planeyvith CUSA until tempoal ventricular horn is entergdmall cotton pledget is placed

into vertricle to maintain orientation).

0 while searching for temporal horn, if one misses it and dissects too far superiorly, temporal sten
basal ganglia/amygdala complex, and then cemsbrimay be entereduperior to temporal horn,
there is no arachnoid plane along this medial trajectory

o0 if you do not find temporal horn, use neuronavigation or resect further posteriorly and inferiorly
along middle and inferior temporal gyri to identify hqmampus

cortical incision is extended anteriorly along STS, dissecting inferior to STS in subpial plane.

using irrigating bipolar coagulator and suckargddle and inferior temporal gyrare remoed as

single surgical specimen.

superior temporal gyruss removed, being careful to use subpial dissection technique and maintainir

intact pi& along Sylvian fisare and basal temporal regiossperior temporal gyrus removed to

level of ventricle.

* In most instances cortex will be gliotic and can be peshed/ from pia using dissector.

0 protect middle cerebral vessels still covered by pia and arachnoid as teapavcallumis

reflected
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i attip of temporal horn, subpial dissection is continued inferiorly and posteriorly tarfrggdala
which can be removeuly severing its connections to temporal stem white matter

9 cortical incision is deepened, temporal horhl) is identified by following arachnoid of fusiform
gyrus from inferior to superior.
0 searchfor temporal horn by following arachnoid of fusiform gyfusm inferior to superior.
0 temporal horn is perpendicular to cortical surface at inferior temporal sulcus.
0 remember, inferior temporal gyrus is not visible (faces temporal floor).
d neuronavigation may be helpful for locating temporal horn

1 place patty inside TH (guides resection in axial plade not resect above TH, i@are 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 tempdodle white matter through temporal stem and basal
ganglia/amygdala complex into crus cergbri

1 remainder of inferior temporal structures is removed piecemeal mesially until gereduippal gyrus
is encountered {ahis point, only mesialemporal structwes remain, and ependymal surface of
hippocampis should be identified easily).

TH and approximate location of fusiform arachndtd\);

TH in anatomic specime@oS= collateralsulcus;I TG = inferior temporal gyrudiTG = middle
temporal gyrusSTG= superior temporal gyru$HLV = temporal horn of lateral ventricle
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Sourceof picture: R. iquéﬂ'm@béaraii\lre Néu@surgery: Bxped @ams@tn | i n e a Featd (2P11)i Saunders; 1
ISBN-13: 9781437709070 >>

1 medialtemporalpole 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 ge
of MCA at junction between the M1 and M2 segments.

1 velum terminalas 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 MCA branch and velum tertemaleral
stem, basal ganglia/amygdala complex, and crus cerebri also may be injured.

1 paty string has been laid along this line before resection of amygdala:

\ 4
Amygdala

M1-M2 genu ’

: Patty string  Velum te minale
Sourceof picture:R.Andi al AfCore Techniqgues i n O earladtniev ea filte(2BI1Y it rog e |
Saunders; ISBN.3: 9781437709070 >>

i afteramygdalaresection, genu at M2 junction and velum terminale are more easily seen:

Sourceof picture: R. Jandi al nCor e

Techn-Onu e sn ei ra AS(2BHLA tnit 0e |
Saunders; ISBNL3: 9781437709070 >>
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\

1 this line on parasagittal MRI slice includasiygdala and hippocampus

RESECTION OF HIPPOCAM PUS

How much hippocampus needs to be remadvatbre than 2 cm;

Class | evidence: removing more hippocampus does not adversely affect memory but
Improves seizure outcomes!

use Greenberg/8 retractor blades.

use microscope.

resect hippocampus in two parts
neuronal lossin CA1 hasgradient from anterior to posteriif marked cellular loss is
found at most posterior extent of hippocampal reseetiogh correlgéion with persistent
seiaires).

{1 as tworetractorsare placed,are must be taken not to injurein of Labbésuperior retractor gently

holdssuperior temporal gyrugarefuli it is pointing towards brain stem):

E
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Sourceof picture: R. Jandi al ACore Techn-Omue s ei ra AGP2BHLA thit Ve
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1 choroidplexus is protected underneath patty and retracted medially towedasnus ¢horoid plexus
should not be coagulated because this may lead to injanytefior choroidal arteryand subsequent
ischemia of internatapsule and lateral thalamusamnipulation of choroid plexus should be minietz
to prevent it from bleeding).

1 posteria retractor is curved under lateral temporal cortex to elevatailygaterally and posteriorly
allows lateral temporal neocortex to be gradually elevated, exposing entire hippocampus

N.B. lateral temporal cortex should be elevated laterally moreréteacted posteriorly

1 medialoccipitotemporal fasciculus is transected longitudinally from anterior hippocampus to

hippocampal tail:

* middle fossa floor

Occipitotemporal
fasciculus

Sourceof picture: R. J anrOgerrative NefirGsargeey: EXpert Consiiqu @ s1 ei a fied 2P11)i nt O,
Saunders; ISBNL3: 9781437709070 >>

I cadaveric dissection
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Sourceof picture: R. Jandi al AfCore Techn-Onue xn ei ra AEP2BILE tnit Ve |
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1 hippocampus is lifted from pia using Penfield 4 (while patty in the other hands pulls on plalipesta

it)
1 next step is resection of anterior parahippocampus including entorhinal cortex, ambient gyrus,
semilunar gyrus, uncinate gyrus, and intralimbic gyrus using ultrasonic aspiration or round dissecto
intralimbic gyrus of parahippocampus lies latéo peduncle of midbrain.
photograph of anatomic specimen showing medial surface of temporal{bdwed15 are posterior
uncus;16is parahippocampal gyru$3is uncal sulcus, which is arachnoid plane in uncus where

uncus folds back on itself; adds velum terminale

3

Sourceo f pictur e: R. Jandi al ACore Techn-iOnue s ei ra ASH2BLLAE tnit \Oe |
Saunders; ISBNL3: 9781437709070 >>

1 as dissection proceeds, numerous small vessels emanating@Aire in arachnoid plane of uncal
sulcus arrows); PCA branches in uncal sulcus may return and supply thalamus. Complete dissectio
of uncal sulcus is crucial for distinguishing perforatoet gupply hippocampus from perforators that
travel superiorly to thalamus; uncal sulcus is indicated bk line midbrain (MB) lies just
medial to PCA; when fold of arachnoid is well dissected, it is sometimes easier topaisfomm
body of hipp@ampus

.-1\. “ v !

B

W Mer??ﬂi-d_ o
- gfachnoid " &S v, |
3 g\

<
~u S~
Uncal sulcus . / ‘fﬁr'

Sourceof picture: R. Jandi al ACore Techn-iOnue s ei ra ASHHP2BHLHE tnit 0e |
Saunders; ISBNL.3: 9781437709070 >>

1 whenanterior hippocampus and pes hippocampi have been removed, medial dissection of
hippocampus is started by separating fimbria of fornix from medial arachnoid and reflecting it back
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onto surface of hippocampus; anterior body of hippocampus then can bergeatied 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 db. we

<

Fimbria °

1 parahippocampalyrus PHG) can be entered with a bipolar cautery and suction or ultrasonic aspiratc
and dissected in longitudinal plane from anterior to posterior; dissection is carried out from medial
inferolateral approaches to PHG, with inferolateral trajectbiowvn here; inferior arachnoid of
parahippocampal gyrus is seen superior to tentorium, and hippocad@uis @t superior margin of
parahippocampal gyrus

Tentorium '
‘ |.® - - ‘ .

-,
114

1 hippocampus is gently retracted laterally, showing tail as it curves medially; choroid f&}ue$
over lateral geiculate nucleus; PCA temporal branch is protected as hippocampal tail is divided
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N.B. there is no morbidity of removing more hippocampus (i.e. if memory is to be lost, it witthapp
matter how much hippocampus is takeso be radical)

Alternative text

1 hippocampus and uncuare removed en blgfor pathologic examinatign

Ox Ox Ox

E |

incision is made along choroidal fissure from level of posterior boundary of cerebral peduncle
arteriorly until tip is reached (iis serves as superiaresial margin of resectipn
posterior incision is made at level of posterior margin of cerebral peduncle laterally to lateral
hippocampal margin and then brought anteriorly and laterally untiééts lateralesection
margin
hippocampus is separated daly from intact pial surface hippocampus is rolled posteriorly,
(coagulate and cut small vesgedsising from posterior communicating and cerebral arteries
without damaging vessels supplying pedunclethathmusY traction hemiplegia and
hemianopsias)
*at choroidfissure there is arcade ¥4 small feeding arteries pasgithrough pia to
hippocampus these must be isolatechagulated, and thenwiiled (avulsion of these
branches from parent vesseidgncisura may result in infarction of posterior limb of
internal capsule, with attendant hemiparesis
with hippocampus removed, pial bank overlying tentorial incisura antra¢feduncle should be
intact; kelow this barrier should be cerebral peduneleA PComA andCNa3.
pial bleeding is controlled carefully ypolar cautery at low setting.
best results are obtained with removal of hippocampuesviel of superior colliculus.
demonstrabldaerniationof uncusmesially in incisura has high correlatiaith pathological
change and with favorabtaitcome (buthis may add to technical difficulty during remo)yal

edges of transected gyri are débrided and any residual macerated cortical margins are removed
postexcisional recordings performed and, if necessary, additional tissue is removed

Typical resection of anter temporal lobe for seizures:

dash line- hippocampuspared.
solid line- removal of varying extent of hippocampus
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PROCEDURET SELECTIVE AMYGDALO -HIPPOCAMPECTOMY
(SAHE)

1 amygdad lies in the roof of anterior temporal hornlateral ventricle.

Approaches
A. Transcortical (image guidance is very helpful

a) Paolo Niemeye(1958)approach: 2 cm longitudinal cortical incision throughiddle
temporalgyru e nt er e d 4arh posterigr tbempdral ti@
Niemeyer P. The transventricular amygdal@apocampectomy in temporal lobe epilepsy. In:
Baldwin MBailey P, ed. The Temporal Lobe Epilepsy . Springfield, IL: Charles C Thomas;

1958:461 482
Olivier A. Transcortical selectivamygdalohippocampectomy in temporal lobe epilepsy. The

Canadian journal of neurological sciences. Can J Neurol Sci. 2000;27 (suppl L3368

discussion S3396.
Wheatley BM. Selective amygdalohippocampectomy: the-tnéshdie temporal gyruapproach.

Neuosurg Focus. 2008;25(3):E4.
b) approach through amter superior temporal gyrus

B. Subtemporal approach
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Hori T Yamane FOchiai T. et al Selective subtemporal amygdalohippocampectomy for refractory
temporal lobe epilepsy: operative and neuropsychological omso J Neurosurg.
2007;106(1):134141.

C. Transsylvian approach(Weiser and Yasargil982)- more restrictive and greatask of injury to
M1 portionwithin sylvian fissure

Wieser HG. Selective amygddippocampectomy for temporal lobe epilepsy. Epilepsia.
1988;29(suppl 2):S10B113

D. Supracerebellartranstentorial approach

Ture UHarput MVKaya AH. et al The paramedian supracerebett@nstentorial approach to the
entire length of the mediobasal temporal region: an anatomical and clisiadl. Laboratory
investigation. J Neurosurg. 2012;116 (4):7731

E. Zygomatic approach
F. Transorbital endoscopessisted approach

Minimally invasive stereotactic surgical options
Stereotactic radiosurgery

Stereotatic radiofrequency ablation

MR-guided focugd ultrasound ablation

MR-guided laser intergtal thermal therapy (MR.ITT)

oOw>

Criteria for candidacy for stereotactic laser amygdalohippocampotomy

_ Semiology: dyscognitive seizures consistent with mesial temporal onset, _ aura (typically smell,
epigastric sensation, fear, de” ja’ vu)

_ MRI: mesial temporal sclerosis positive (MTS1) or negative (MTS_)

_ PET: temporal lobe hypometabolism lateralized or greater on the same side as electroencephalography
_ Long-term video electroencephalographic monitoring: localization to anterior temporal region

(eg, F7/T1 or F8/T2)
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