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Abstract

Background and Objective
The goal of this paper is to demonstrate usingifiustrative cases that the transcortical

route for resection of mediobasal temporal regMBTR) lesions is safe and effective when
performed with awake functional mapping and knogkdf the relevant subcortical anatomy.
While a number of approaches have been proposem, idha paucity of reports on transcortico-
subcortical approaches to these lesions—partiguladases with posterior-superior extension.
We present a case series of 5 patients with leftigpior MBTR gliomas and summarize the

relevant subcortical anatomy knowledge of which erequisite for safe resection.

Methods
Five patients with left posterior MBTR gliomas undent awake resection with

functional cortico-subcortical electrical mappimetails of the approach are presented with a

review of relevant anatomy.

Results
Gross total resection was achieved in 4 patiente. @tient who had previously

undergone radiation therapy had a subtotal reseclioere were 4 cases of WHO grade I
glioma and one case of WHO grade IV glioma. Alli@ats underwent pre- and postoperative
neurological and neuropsychological assessmentheand were no new or worsening

sensorimotor, visual, language or cognitive deficit

Conclusions
The transcortico-subcortical approach is a safeediiedtive approach to lesions of the

posterior MBTR. The approach is safe and effeaten in cases with superior extension,
providing the surgical approach is predicated oovkadge of individual functional anatomy.
Awake resection with cortical and axonal mappinthwiell-selected paradigms is invaluable in

maximizing extent of resection while ensuring pattigafety.
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Introduction
The medial temporal region is part of the limbistgyn and plays an important role in

learning, memory, motivation, emotion and behavibfhe mediobasal temporal region

(MBTR) lies mesial to the collateral sulcus ancenidr and mesial to the temporal horn. It
includes the parahippocampal gyrus, hippocampatdtion, uncus and amygdétaDue to its
deep location and close proximity to critical newascular structures, surgical approaches to the
MBTR, especially its posterior and superior paate, challenging and associated with significant
morbidity. Numerous approaches have been descwbéedh aim to maximize surgical access
while mitigating risk. Transsylvian and anteriomigoral lobectomy approaches are usually

|2° supracerebellar transtentortar?

preferred for anterior MBTR lesions, whereas sulpienal
occipital/posterior interhemispherit® or low posterior transpetrosal approach with
petrosectomy® are employed to resect middle or posterior MBTEpgies. A few authors
have also suggested transcortical routes to MBERMhs but these have not been widely adopted
(particularly in the left hemisphere) due to thekrof damage to subcortical language and other
networks which are often perceived to have lest-aedineated landmarks via transcortical
approache&’™*°

Herein, we present 5 cases of left posterior MBilliRdrs resected via a transcortico-
subcortical approach through the middle temporalgyEach surgery was performed awake
with cortical and axonal electrical mapping. Weiegvthe relevant subcortical anatomy and

demonstrate how detailed anatomical knowledge efitiderlying tracts can be applied during

resection to circumvent otherwise predictable postative deficits.
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Patients and Methods

Patients selection
Data and imaging were analyzed after anonymizati@ccordance with the Personal

Data Protection Act and the Code of Conduct forpgeasible use of Human Tissue and Medical
Research. Patients with a glioma involving the pefsterior mediobasal temporal region who
underwent awake surgery using a transcortico-stibabapproach by a senior surgeon (H.D.)
between April 2016 and April 2019 were retrospesihincluded. All subjects gave informed
consent for the retrospective extraction of thinical data. Approval of the study protocol by
the institutional review board was not requireghasents were not subjected to procedures

outside routine clinical care.

Preoperative clinical and radiological examination
Pre- and postoperative functional outcome was asdesystematically via neurological

and neuropsychological assessments by the samedgaevent inter-observer bias, using a
previously described protoc8l All patients underwent preoperative MRI imaginglan
postoperative MRI within 24 hours and 3 months sosgery. Thereafter, patients underwent
MRI at 6-month intervals. Volumetric assessmertuaiors pre- and post-operatively was
performed by H.D. and confirmed by neuroradiolo@yoss total resection (GTR) was defined
as resection of 100% of the pre-operative FLAIRalgvhile subtotal resection (STR) was
defined as any remaining pre-operative FLAIR sigmapost-operative images. Tractography
images were generated by the Synaptive Modus Pkofftare (Synaptive Medical Inc.,
Toronto, Canada) in 2 patients. Pre-operative siiffin MR images (in at least 30 directions)
were imported after quality assessment. Tracts awet@segmented and final tractography was

compared to accepted anatomical course.
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Details of Surgery and Intraoperative Mapping Technique
All patients underwent a left frontotemporal cranmy and awake resection with

cortical and subcortical direct electrical stimigat(DES) as our group previously descriB&é’
Briefly, patients underwent anesthesia inductioth placement of a laryngeal mask airway.

Local anesthetic was applied, and exposure wasmeefl in standard fashion using anatomic
landmarks for placement and size of the craniotdPayients were then woken up and the airway
was removed to allow full participation in functelrmapping. Following durotomy, tumor,

sulcal and gyral boundaries were demarcated withaperative ultrasonography to confirm
localization.

DES was performed using a bipolar stimulator wipls spaced 5-mm apart. A biphasic
current with pulse frequency 60 Hz, single pulsasghduration of 1 msec, amplitude 2—4 mA
and stimulation duration of 4 seconds was applieéach case, initial sensorimotor mapping
was performed to delineate negative motor, prinsarnsorimotor and speech (ventral premotor
cortex) regions. Awake mapping was performed wbdgents completed a dual naming and
contralateral upper extremity motor t&&lObjects were presented diagonally on the scre#n wi
inclusion of all 4 quadrants for the assessmentsnfal fields. A trained neuropsychologist
documented all language disturbances intraopehatisgng a previously reported classification
scheme comprised of speech arrest, anomia, paragphsnetic, phonemic, or semantic),
initiation disturbance and perseveratféiEach thus determined eloquent area was marked and
correlated with the anatomical landmarks previoiddntified on ultrasonography.

Tumor resection then proceeded by first determiniisgfe corticectomy site in the
middle temporal gyrus based on the awake cortiegdpimg. Resection toward the temporal horn

of the lateral ventricle was then undertaken witlraating resection and subcortical DES
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mapping by following functional pathways progresérom the mapped eloquent cortical sites
to the depth of the resection while the patientiooied the dual language and motor tasks.
Based on anatomic and functional knowledge of fitece wadiation (OR), arcuate fasciculus
(AF), inferior longitudinal fasciculus (ILF) andferior fronto-occipital fasciculus (IFOF)
pathways (as reviewed below), directed axonal D&$d appropriately selected tasks was
performed to rapidly identify each structure. Réis&cwas thus continued until eloquent
pathways were encountered around the entire sligagdy and these were then followed
according to anatomic and functional boundariebevit the aid of intraoperative
neuronavigation or MRI. By so doing, ho margin Wefsaround cortico-subcortical eloquent

networks, to optimize the extent of resection.

Results

Summary of Cases
Specific case details, with neurological, neurodtgm radiological, surgical and

pathological characteristics are presentetlahle 1 andFigures 1-5. A narrated video of the
resection performed on patient 3 is providéddeo 1). All but one patient had a gross total
resection on the postoperative FLAIR MEidures1, 2, 3, 5). The lone patient with a subtotal
resection had undergone radiotherapy in anothétutisn 3 years prior and the tumor abutted
the pulvinar of the thalamus, drastically incregdime risk. An intraoperative decision was made
to leave this portion of the tumor due to adhersrioghe left pulvinar, although the lesion was
visible and accessible by the surgical appro&euf e 4). No new or worsening sensorimotor,
visual, language or cognitive, symptoms were expeed by any patient in our series. All

patients returned to work by 3 months post-opeeativ
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Discussion
The medial temporal region is a complex anatomagdtion and is the site of numerous

pathologies. Mesial temporal lobe epilepsy seconttahippocampal sclerosis is observed
pathologically in up to 70% of cas&5Other lesions include focal cortical dysplasianpiasms
and vascular malformations. Among neoplastic lesitow-grade glial or mixed neuronal-glial
tumors, such as gangliogliomas and dysembryoplasticoepithelial tumors comprise the vast
majority. In Yasargil's series, they represente#o5f MBTR tumors, with gangliogliomas,
diffuse astrocytomas and anaplastic astrocytomampising 21%, 18% and 17%, respectively.
In Schramm’s series of 235 MBTR tumors, 47% hadigia29% grade 1l, 10% grade IIl and
11% grade IV tumor§Regardless of the pathological nature, MBTR lesiare often highly
epileptogenic likely related to involvement of hgqmampal circuitry.

Herein, we report a series of 5 right-handed p&gieith left posterior MBTR gliomas
who underwent awake resection with DES and funeatiomapping of cortical and subcortical
structures. A gross- or near-total resection waseaed in all but one case as the tumor was
extremely large and involved critical structurebisTwas achieved despite postero-superior
extension toward the splenium of the corpus caftoand pulvinar. There were no new motor
deficits, vascular complications or hemianopia aogatient experienced neurocognitive
(including language) worsening. All surgeries weeeformed by strict reliance on detailed
neuroanatomical knowledge of cortical and subcalrstructures along with functional mapping
for improved safety and efficacy of resections. pdetulate these results can be replicated given

the prerequisite neuroanatomical knowledge.
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Review of relevant white matter tracts to approach MBTR
Given the propensity for development of a wide yaofsurgical lesions, temporal lobe

anatomy and surgical approaches to temporal Iatieris have been extensively revievigd!?°
The MBTR extends from the medial temporal pole oty to the isthmus of the cingulate
gyrus posteriorlyKigure 6). It includes the preuncus, uncus, amygdala, lwapgpus, and
parahippocampal gyrds. Medial borders include the edge of the tentorimmiubrain,
oculomotor nerve, major circle of Willis arteries)d the basal vein of Rosenthal within the
perimesencephalic cistern. Lateral limits are thieal and collateral sulci basally and the
temporal horn and temporal stem superiorly. Thadiraf the optic radiation subserving the
contralateral visual field, forms the roof of thesgerior temporal horen route to the
supracalcarine corteX:=>* Major arterial supply of the MBTR comes from theteior choroidal,
posterior cerebral and middle cerebral arteriesredseits main venous drainage is via the basal
vein of Rosenthal.

The contemporary dual stream model of languageittesothat a dorsal stream
comprised by the SLF and AF are responsible fonplogical and articulatory integration
primarily in the left hemisphere, whereas a vergethantic stream, including the UF, IFOF and
ILF are involved in language comprehension andsectelexical concepts loth
hemisphere& The perisylvian SLF is comprised of three printigemponents: an anterior
segment connecting the supramarginal gyrus andisupemporal gyrus with the ventral
premotor cortex; a posterior segment connectingrtioelle and inferior temporal gyri with the
angular gyrus; and the AF.

The AF is thought to be the primary tract subsenttre dorsal phonologic streafhit is
a deep, long tract that originates in the middie iaferior temporal gyri: The fibers of the AF

then curve superiorly at the level of the infetioniting sulcus of the insula running anterior to
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the sagittal striatum (optic radiation, IFOF angetial fibers comprising the lateral wall of the
atrium). The tract then curves anteriorly and naoszontally in the white matter of the parietal
and frontal operculum lateral to the corticospinatt before terminating in the inferior portion
of the ventral premotor cortex and the inferiomfiad gyrus®>2>*®Transitory AF dysfunction
wrought by DES reproducibly results in phonemicaphiasias’>® whereas structural lesions
result in conductive aphasia characterized by pbtinemic paraphasias and impaired
repetition394°

The ventral stream is composed of a direct (IFO¥)an indirect (ILF and UF) pathway.
The former is the dominant component of the verseahantic stream. IFOF fibers originate
from the middle and inferior occipital gyri, therfgdal and temporal cortices. They run
anteriorly through the superior and middle tempgsal forming the lateral border of the
temporal horn and inferior two-thirds of the atriwiithe lateral ventriclé:**IFOF continues
anteriorly narrowing at the level of the limen itesjust superior and posterior to UF and then
extends through the anterior third of the supdnmiting sulcus and superior half of the anterior
limiting sulcus? before terminating in the dorsolateral prefrocttex, pars orbitalis and pars
triangularis—all semantic processing ar&a§OF plays a central role in semantic processing o
visual stimuli as well as the integration of multidal sensory input, reading, writing,
comprehension and production of meaningful spé&eth*>Indeed, our group previously
reported that DES of the left IFOF resulted in seticdanguage disturbanc&s*®*’Preservation
of IFOF is paramount as its lesions cannot be ftdijnpensated by the indirect ventral stream
(UF and ILF)#68

The ILF originates in the dorsolateral occipitatteg and courses anteriorly through the

inferior temporal gyrus terminating at the tempgquale?*“*° It forms the inferolateral border of
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the temporal horn and atrium of the lateral vetdgrand connects the temporal pole, middle and
inferior temporal gyri to the hippocampus, paralbiggmpal gyrus, amygdala, and extrastriate
areas>*°DES of the left ILF results in reading disordémnd lexical retrieval impairment:>®
The UF is anterior to the current trajectory andasfurther discussed.

In summary, the MBTR is surrounded by importahttermatter tracts that are critical
for language, cognition, emotion, memory and vigieigure 7). Surgical approaches to this
region thus carry significant risk of damage tosth&racts and consequent permanent neurologic
compromise. Knowledge of the relevant anatomyesetore of utmost importance for safe
resection of MBTR lesions and surgical approachehis region must be predicated on a strong

hodotopical understanding of the region in ordemtoimize surgical morbidit§>*>°

Approachesto the posterior MBTR

Various approaches to the posterior MBTR have Ipeeposed. Ysgargil reported
successful management of the entire range of MRIfRbts in a series of 177 patieAtsA
transsylvian approach was used in a preponderdmaients except in cases with posterior
extension for which an occipital interhemispheppm@ach was then employed. There was no
operative mortality but neurological deficits weeported in 5%. Seizures were cured in 84%.
Extent of resection was not reported. The occifpitErhemispheric approach is well suited for
lesions within the atriuf but would likely result in damage to fibers of BEF, AF, optic
radiations, or even IFOF depending on the spetdjectory taken.

Schramm utilized his anatomical classification ésatibe the preferred use of individual
approaches for various tumor types in a serieSbfpitients with MBTR lesion's>® Anterior

MBTR tumors were deemed less challenging and war®ved via a transsylvian approach
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(39%) or partial anterior lobectomy (32%). Tumofsh® posterior MBTR regions proved
challenging and a subtemporal approach was empioyé8% of these lesions. This approach
often required additional modifications such asspetrosal route, unroofing of the external
auditory meatus or various transtentorial approsieme superior resection was limited by
retraction on the vein of Labbé. The transsylviaume was also employed in 9% but this
required transgression of the temporal stem. Astrartical route was preferred for patients with
posterior type D lesions (6.6%) resulting in a 2@ of postoperative visual field cut among
those undergoing that approach. Permanent neucatogiplications were seen in 7.4% of
patients overall. The extent of resection was apbrted in this series.

Recently, Morshed et al. proposed a transcortigaatorial approach for MBTR tumors
in a series of 50 glioma patierfsPosterior MBTR tumors were approached via cortaray of
the middle and/or inferior temporal gyri after sieg the shortest distance from the cortical
surface to the lesion. Language mapping was pedadiim96.9% of left sided lesions only while
motor mapping was performed in 52% of cases ovdf@R was 89.5% and 96.0% for low- and
high-grade tumors, respectively, and did not diffgtumor location. However, deficits were
present in 24% of patients overall at 3-month folap. Selecting the shortest equatorial
distance from the target without careful considerabf the underlying subcortical network may
result in traversing critical fibers particularly cases performed under general anesthesia.

Uribe et al. reported a series of 25 patients MBITR tumors>® Cases with superior
extension were specifically excluded. Their appheaided by neuronavigation—was via a
limited inferior temporal gyrus corticectomy. Thetlaors report that in order to minimize visual
deficits, an opening into the ventricle was maamglthe inferior wall and floor of the temporal

horn. Such a trajectory from the inferior tempalus is likely to damage fibers of the ILF.
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While they reported no neurological complicationd &ound a visual field deficit in the sole
patient tested, no detailed pre- or post-operateugological testing was performed to carefully
delineate subtle language or other deficits.

Recently, in a series of 23 patients with high-grgiomas, Quifiones-Hinojosa et al.
showed equipoise when resections were undertakea wiiddle temporal gyrus or inferior
temporal gyrus approaéfiHowever, in their series, although GTR was actiened2%, new
neurological deficits were noted in 22%. Given itheolvement of high-grade pathology only,
the variability in specific approaches and the wvin extent of posterior and superior extension,
direct comparison with outcomes cannot be made.

In our approach, the middle temporal gyrus wascsedkeas this provided a direct
trajectory to the temporal horn with avoidance istial networks. Moreover, our middle
temporal gyrus approach provides a safe corridtineanferior border of the splenium allowing
for safe and complete extirpation of posterior MB{liRors, including with superior extension.
The optic radiations, AF, IFOF and ILF are thenridted based on awake axonal mapping,

allowing a total or subtotal resection in all caseish the absence of postoperative deficit.

Conclusions
We present a series of left, posterior MBTR tunresected via a transcortico-subcortical

approach along with a relevant anatomic review.|gvhis is a small series, the approach is
rooted in detailed knowledge of the anatomy andtion of the subcortical networks. Pre- and
postoperative neurological and neuropsychologisséssments performed in each case
document the absence of postoperative sequelae wdlilmetric analysis objectively document
EOR. This represents a safe and effective apprimapbstero-superior MBTR tumors and

obviates performance of complex and unfamiliar apphes with less desirable safety profiles.
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Figure legends
Figure 1. Patient 1. Pre-operative axial FLAIR (A), coroi@l (B), coronal T1 (C), sagittal T1 (D) and axidl T

MRI (E) as well as 3D reconstruction (F) showinlgfa postero-superior MBTR glioma. TractographyGs-
as follows: IFOF (orange); ILF (green); AF (yellgvQR (purple). The lateral edge of the lesion isked with
ared X in D and E which demonstrates the conflaericsubcortical tract in the vicinity of the lesio
Postoperative axial FLAIR (G) and coronal T2 (H) MBRmonths following surgery revealed GTR using a
surgical approach via the MTG. AF, arcuate fasdsuGTR, gross total resection; IFOF, inferior tan
occipital fasciculus; ILF, inferior longitudinal $aiculus; MBTR, mediobasal temporal region; MTGddie

temporal gyrus; OR, optic radiation

Figure 2. Patient 2. Preoperative axial FLAIR (A) and cotlofia (B) MRI showing a left MBTR with posterior
extension. (C) Intraoperative photograph beforectsn. Cortical DES identified the vPMC (site2) which
elicited speech arrest. No eloquent areas havedetented by DES at the level of the temporal aoftetter
tags correspond to the tumor boundaries identhiedltrasonography). (D) Intraoperative photografier
resection demonstrating a surgical approach vid&hé&, with functional pathways identified by axomES
which served as subcortical boundaries. Immedias¢operative axial FLAIR MRI (E) and coronal T2 M)
showing GTR. DES, direct electrical stimulation; GTgross total resection; MBTR, mediobasal temporal

region; MTG, middle temporal gyrus; vPMC, ventredmotor cortex.

Figure 3. Preoperative axial FLAIR (A) and coronal T2 MRI)(@monstrating a left posterior MBTR glioma
with superior extension. (C) Surgical view 3D restaction with tractography shows IFOF (orange}: IL
(green); AF (yellow); OR (light blue); CST (darkuiel). (D) Intraoperative photograph after resectitiich
shows a positive cortical mapping (1 and 2, vengramotor cortex; 3, naming site at the level ef posterior
STG) and a surgical approach via the MTG, with fiomal pathways ILF, IFOF and AF identified by avab

DES which served as subcortical boundaries (seedyidPostoperative coronal T2 (E) and axial FLARR (
16



MRI 3 months after surgery demonstrating GTR. AEuate fasciculus; CST, corticospinal tract; DE&d
electrical stimulation; IFOF, inferior fronto-ocdial fasciculus; ILF, inferior longitudinal fascilus; MBTR,

mediobasal temporal region; MTG, middle temporalgyOR, optic radiation; STG, superior temporalugy

Figure 4. Patient 4. Preoperative axial FLAIR (A) and colofia (B) MRI demonstrating a left posterior
MBTR glioma with superior extension. (C) Intraopgera photograph before resection. Cortical DES iifiexal
the vPMC (sites 1, 2) which elicited speech arfdsteloquent areas have been detected by DES bkevileof
the temporal cortex. Intraoperative photographr#ft€G corticectomy revealing AF (site 48) and ILgité 49)
identified by axonal DES. (D) Immediate postopematxial FLAIR (E) and coronal T2 (F) MRI showing
residual glioma which was deemed unsafe to remoWeis post-radiated patient due to adherencdseto t
pulvinar, although the tumor was clearly visiblelatcessible thanks to the surgical approach. Adaase
fasciculus; DES, direct electrical stimulation; |LiRferior longitudinal fasciculus; MBTR, mediob&samporal

region; MTG, Middle temporal gyrus; vPMC, ventraémotor cortex

Figureb5. Patient 5. Preoperative axial FLAIR (A), sagifalAIR (B) and coronal T2 (C) MRI demonstrating a
large left MBTR glioma with postero-superior extiems (D) Intraoperative photograph before resection
Cortical DES identified the vPMC (sites 2, 3) doeatticulatory impairment and tongue dysesthesisisy 1,

4); posterior STG (site 5) which resulted in phagital paraphasias; and posterior MTG (7) whiclulted in
semantic paraphasias (letter tags correspond tiither boundaries identified by ultrasonographkg). (
Intraoperative photograph after resection showisgrgical approach via the MTG, with functionallpays
which served as subcortical boundaries: axonal ME&ified IFOF (45) due to semantic paraphasiad;laF
(50) due to complete anomia. Postoperative axi@lIRL(F), sagittal FLAIR (G) and coronal FLAIR (H) M

3 months after surgery, demonstrating GTR. DES&ctlielectrical stimulation; GTR, gross total resett

IFOF, inferior fronto-occipital fasciculus; ILF,fierior longitudinal fasciculus; MBTR, mediobasatgoral

region; MTG, middle temporal gyrus; STG, supereamporal gyrus; vPMC, ventral premotor cortex.
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Figure6. (A) The inferior MBTR is outlined in green. Thaaus (asterisks) and tentorium (arrow) are shown.
The ventricular system is segmented in blue anétiberior-most portion of the temporal horn is sgsih

lateral to the MBTR (the area outlined in blue witthe MBTR represents an open CSF channel). (B, )

3D projections of the cortical surface with the weular system segmented in blue for contextual
understanding of the anatomical relationships. @Re(B) begin at the lateral geniculate nucleustaed take

a lateral course before turning posteriorly todheipital lobe. This tract forms the roof of thesperior

temporal horn. (C) The STG (pink) and MTG/ITG (lader) are segmented and the SLF/AF (yellow) is show
with branches to both the STG and MTG. (D) CorarlaMRI demonstrating the relationship among the
atrium of the lateral ventricle (blue outline), @dteen), IFOF (purple) and the SLF/AF. The OR fotimne

roof of the atrium and sits medial to the SLF/AFendas the IFOF forms the infero-lateral border apdrtion

of the floor of the atrium. (E) Relationship beemethe ventricle (blue), OR (dark green), ILF (tigheen) and
UF (pink). (F) The IFOF (purple) is shown along é¢burse from the occipital to the frontal lobeeTh
ventricular system is shown segmented in blue.9 1@ and MTG/ITG are shown in pink and lavender,
respectively. AF, arcuate fasciculus; ILF, infedongitudinal fasciculus; ITG, inferior temporalrgy; MBTR,
mediobasal temporal region; MTG, middle temporalgyOR, optic radiation; SLF, superior longitudina

fasciculus; STG, superior temporal gyrus; UF, uamrfasciculus
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Abbreviation List

AF, arcuate fasciculus

CST, corticospinal tract

DES, direct electrical stimulation
GTR, gross total resection

IFOF, inferior fronto-occipital fasciculus
ILF, inferior longitudinal fasciculus
ITG, inferior temporal gyrus

MBTR, mediobasal temporal region
MTG, middle temporal gyrus

OR, optic radiation

SLF, superior longitudinal fasciculus
STG, superior temporal gyrus

UF, uncinate fasciculus

VvPMC, ventral premotor cortex



Highlights

Posterior mediobasal temporal region tumors are challenging to resect

Resection of tumors in this region is associated with high morbidity

Awake intraoperative mapping improves the margin of safety

Successful mapping requires knowledge of the relevant white matter anatomy including
the arcuate fasciculus, the inferior longitudinal fasciculus, the inferior fronto-occipital
fasciculus and optic radiations



Table 1. Clinical, radiological and pathological characteristics of included patients
Pathology EOR

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Age/Sex

54/M

32/IM

24/M

52/M

Presentation Details

Sudden hearing loss prompted MRI resulting in
incidental lesion discovery. Followed localy for prior
to referral and remained asymptomatic, with no
cognitive deficit. Ultimately referred due to lesion
growth.

Right temple pressure prompting MRI which showed
incidental lesion. Asymptomatic. Normal cognitive
assessment.

Generalized seizure. Followed locally for 2 years prior
to referral with continued seizures. Ultimately referred
due to continued growth and new punctate contrast
enhancement. Pre-op assessment showed deficitsin
verbal memory and semantic fluency.

New-onset seizures prompting MRI. Underwent
stereotactic needle biopsy revealing diffuse
astrocytoma. Received 30 sessions of radiotherapy in
another department. Referred 3 years later due to
intractable partial epilepsy and increasing tumor
volume. Baseline neuropsychol ogical assessment
revealed deficits in working memory, attention and
executive functions.

Progressive memory impairment and emotional
disturbance prompted MRI. Referred 3 years later due
to refractory symptoms and lesion growth.
Preoperative neuropsychological assessment revealed
deficitsin language.

WHO Grade
Il Glioma

WHO Grade
Il Glioma

WHO Grade
IV Glioma

WHO Grade

Il Glioma

WHO Grade
Il Glioma

GTR

GTR

GTR

GTR

Post-op Assessment

Transient slowed reading task
No visuadl field cut
Returned to work at 3 months

No neurocognitive deficits
No visual field cut

Returned to work at 3 months
Stable neurocognitive deficits
No visual field cut

Complete seizure control
Returned to work at 3 months

Stable neurocognitive deficits
No visual field cut

Complete seizure control
Returned to work at 3 months

Stable neurocognitive deficits
No visuadl field cut
Returned to work at 3 months









4.862000




PID: 00295




99/13.186000




HA

L
F—
5

FP



	WNEU 14832.pdf
	Fig 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5_updated
	Fig6_Anatomy_2


