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History of the endoscopic approach to the skull base with a
highlight on Canada’s contributions

MD Cusimano (Toronto)* J Skulsampaopol (Toronto)

doi: 10.1017/cjn.2024.178

Background: The Endoscopic Transphenoidal Approach to
the Skull Base (ETSS) is now used internationally for a wide
variety of pathologies ranging from CSF leaks to complex brain
tumours. Methods: Case illustrations. Historical review of the
evolution of ETSS with a focus on Canada’s contributions.
Results: Canadians have been major contributors in the develop-
ment and advancement of surgery of the skull base, particularly
through endoscopic means. These will be highlighted with
particular emphasis of those of Hardy, Cusimano, Kassam,
Gentili, and others. Conclusions: Canada has been and continues
to be an international leader in development and treatment of
patients with skull base lesions, particularly those with lesions of
the skull base amenable to ETSS.
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NEUROIMAGING
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Spontaneous fluctuation of contrast enhancement in adult
pilocytic astrocytoma and other low-grade brain tumors

T Rohringer (Toronto)* SK Ong (Toronto) AF Gao (Toronto)
P Alcaide-Leon (Toronto)

doi: 10.1017/cjn.2024.179

Background: Pilocytic astrocytoma and other circumscribed
low-grade brain tumors can exhibit spontaneous enhancement
changes despite stable size and clinical status. We aimed to
describe this phenomenon in adults. Methods: We performed a
retrospective review of our MRI database (2011-2021) to identify
cases with enhancement changes in otherwise stable tumors. We
searched for reports containing: “pilocytic”, “pilomyxoid”,
“RGNT”, “rosette”, “glioneuronal”, “DNET”, and “dysembryo-
plastic”. Exclusion criteria included WHO grade 3/4 tumors,
patients <19 years, equivocal diagnostic findings, and no serial
MRIs. We reviewed 238 patients. Results: We identified 12 adult
patients with the desired phenomenon: 6 pilocytic astrocytoma, 1
pilomyxoid astrocytoma, 2 rosette-forming glioneuronal tumor, 1
unverified low-grade glioma, and 2 cases without biopsy. Seven
were untreated, while five were residual or recurrent tumors. Six
showed a pattern of new/increasing and subsequent decreasing/
disappearing enhancement over 1-4 years. One exhibited spon-
taneous regression of enhancement over 1 year. Five showed
repeating cycles of increasing and decreasing enhancement over

longer monitoring periods of 7-15 years, with mean duration of
increasing enhancement prior to decline of 21.4 months (SD 5.9).
Conclusions: Spontaneous contrast enhancement fluctuation in
adult pilocytic astrocytoma and other circumscribed low-grade
brain tumors can occur, and on its own should not be miscon-
strued as evidence of tumor progression/regression.
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Assessing the emergence and evolution of artificial
intelligence and machine learning research in neuroradiology

SS Haile (Toronto)* A Boutet (Toronto) AZ Wang (Toronto)
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Background: Interest in artificial intelligence (AI) and ma-
chine learning (ML) has been growing in neuroradiology, but
there is limited knowledge on how this interest has manifested
into research and the field’s trends, challenges, and future direc-
tions. Methods: The American Journal of Neuroradiology was
queried for original research articles published since inception
(Jan. 1, 1980) to Sept. 19, 2022 that contained any of the
following key terms: “machine learning”, “artificial intelligence”,
or “radiomics”. Articles were screened, categorized into Statisti-
cal Modelling (Type 1), AI/ML Development (Type 2), or End-
user Application (Type 3) and then bibliometrically analyzed.
Results: A total of 124 articles were identified with 85% being
non-integration focused (Type 1 n = 41, Type 2 n = 65) and the
remaining (n = 18) being Type 3. The total number of articles
published grew two-fold in the last five years, with Type 2
articles mainly driving this growth. While most (66%)
Type 2 articles were led by a radiologist with 55% possessing
a postgraduate degree, a minority of Type 2 articles addressed
bias (15%) and explainability (20%). Conclusions: The results of
this study highlight areas for improvement but also strengths that
stakeholders can consider when promoting the shift towards
integrating practical AI/ML solutions in neuroradiology.

OTHER NEURORADIOLOGY
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Anatomy and pathology of the lacrimal apparatus: from the
sac to the nasal fossa. what the neuroradiologist should know!

J Ardawi (Kingston)* D Tampieri (Kingston)

doi: 10.1017/cjn.2024.181

Background: The aim of our educational exhibit is to review
the anatomy and pathology encountered and often overlooked of
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the excretory lacrimal apparatus from the lacrimal sac to the nasal
fossa. Methods: We will provide an anatomical review of the
various structures easily identifiable on CT and MRI and sugges-
tions of the best imaging protocols to be used. Results: The
lacrimal apparatus includes the various structures related to the
production and flow of tears. In this educational exhibit we will
focus on the excretory apparatus from the lacrimal sac to the nasal
fossa. We will present various pathologies affecting the excretory
lacrimal apparatus with attention to the specific features of each
condition to facilitate an appropriate differential diagnosis. We
will emphasize specific anatomical/imaging findings to help the
diagnosis and propose a standardized reporting system for the
Neuroradiologist and useful to the ENT surgeon. Conclusions:
This educational exhibit offers a unique opportunity to review the
anatomy and pathology of sometimes overlooked or forgotten
structures which are however always included in our CT andMRI
studies.

NEUROSURGERY (CNSS)

FUNCTIONAL NEUROSURGERY AND PAIN
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Long-term outcomes of radiofrequency ablation for temporal
lobe epilepsy

R Wang (London)* AG Parrent (London) DA Steven (London)
JG Burneo (London) A Suller-Marti (London) JC Lau (London)

doi: 10.1017/cjn.2024.182

Background: Radiofrequency ablation (RFA) is a minimally-
invasive procedure that has been used to treat temporal lobe
epilepsy (TLE), however its long-term efficacy is unknown. We
aim to characterize the long-term outcomes of patients from the
original series by Parrent and Blume (1999). Methods: Conse-
cutive patients who underwent stereotactic RFA for TLE were
retrospectively reviewed. Demographics, procedural details,
and seizure outcomes until last follow-up were abstracted.
Seizure-freedom after initial RFA treatment was estimated with
Kaplan-Meier analysis. Results: 27 patients underwent RFA
from 1994 to 2002. There were 14 female (52%) patients. 24
(89%) had mesial temporal sclerosis. Mean age at time of RFA
was 33.1 years (range 12-45 years). 17 (63%) patients under-
went left-sided RFA. 15 (56%) patients had further interven-
tions: 4 (15%) underwent only repeat RFA, 1 (4%) had repeat
RFA and anterior temporal lobectomy (ATL), and 10 (37%)
underwent subsequent ATL only. Mean follow-up was 9.0 years
(range 0.5-22.7 years). At last follow-up, 16 (59%) patients
were seizure-free: 5 (19%) received one RFA treatment and 11
(41%) underwent additional procedures. Conclusions: Based on
the original series describing the technique, stereotactic RFA for
TLE is a safe, minimally-invasive procedure. The role of
stereotactic RFA in the treatment of TLE remains to be
determined.
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Reducing artifact during in bi-directional brain interfacing

K Tourigny (Halifax)* T Denison (Oxford)
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Background: Bi-directional brain interfacing (closed loop
DBS) is a modern focus of neuroengineering research. Most
current clinical systems are open loop, allowing one way com-
munication from the IPG battery to the brain. Bi-directional
systems allow both stimulation and recording of neural activity
(local field potential, LFP). The system algorithm can measure
known pathologic LFPs to guide change in stimulation. However,
recording LFPs from the brain encounters electrical artifact from
the heart. Reducing artifact is imperative to accurate measure-
ment of neural activity. Artifact will cause the bi-directional
system to miscalculate stimulation parameters. This project
evaluated reduction of artifact by moving the IPG further away
from the heart in a device implanted into the skull. Methods: LFP
data from ongoing clinical trials was collected and analysed for
artifact using open source code. Anatomic targets include STN,
PPN, CMT, and PAG. Results: Cardiac artifact is reduced in skull
mounted DBS as shown by power spectral density of LFPs in
each region. Conclusions: This project shows the importance of
surgical placement of DBS sensing devices to reduce cardiac
artifact in bi-directional brain interfacing. This has important
engineering and surgical design implications for safety and
performance as the field of closed loop DBS transitions from
research to clinical settings.
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fMRI-based deep brain stimulation programming: a blinded,
crossover clinical trial

B Santyr (Toronto)* A Ajala (Niskayuna) I Alhashyan (Toronto)
J Germann (Toronto) J Qiu (Niskayuna) A Boutet (Toronto)
A Fasano (Toronto) A Lozano (Toronto)

doi: 10.1017/cjn.2024.184

Background: Success of deep brain stimulation (DBS) in
Parkinson’s disease (PD) relies on time-consuming trial-and-
error testing of stimulation settings. Here, we prospectively
compared an fMRI-based stimulation optimization algorithm
with >1 year of standard-of-care (SoC) programming in a
double-blind, crossover, non-inferiority trial. Methods: Twen-
ty-seven PD-DBS patients were prospectively enrolled for fMRI
using a 30-sec DBS-ON/OFF cycling paradigm. Optimal settings
were identified using our published classification algorithm.
Subjects then underwent >1 year of SoC programming. Clinical
improvement was assessed, after an overnight medication wash-
out period, under SoC and fMRI-determined stimulation condi-
tions. A predefined non-inferiority margin was -5 points on the
Unified Parkinson’s Disease Rating Scale (UPDRSIII). Results:
UPDRSIII improved from 45.3 (SD=14.6) at baseline to 24.9
(SD=10.9) and 24.1 (SD=10.9) during SoC and fMRI-
determined stimulation, respectively. The mean difference in
scores was 0.8 (SD=8.5; 95% CI -4.5 to 6.2). The non-inferiority
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