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F1 
Autonomic Failure from Radiation Induced Myelopathy: A Case Report  
Priya Dhawan, MD; Brent Goodman, MD 
 
Introduction: Clinical, radiographic, and autonomic nervous system test findings are described in a case of progressive autonomic 
failure resulting from a radiation-induced cervico-thoracic myelopathy. 
Methods: Case: A 22 year-old female was referred to our institution for evaluation of progressive autonomic failure. She was diagnosed 
3 years prior with thoracic region Hodgkin lymphoma; treated initially with chemotherapy, followed by autologous stem cell 
transplantation, and ultimately external beam radiation to the neck and chest. Several months later she developed ascending lower 
limb numbness and weakness, eventually becoming paraparetic. 
Results: MRI studies demonstrated extensive, confluent T-2 signal change involving the cervical and thoracic spinal cord, and 
ultimately she was diagnosed with a radiation-induced myelopathy. Several months later she developed recurrent syncope and near-
syncope, and a pacemaker was placed without benefit. Her neurological examination revealed a spastic paraparesis with a T4 sensory 
level. Autonomic testing revealed intact postganglionic sympathetic sudomotor function, marked cardiovagal impairment, and 
cardiovascular adrenergic failure with orthostatic hypotension on tilt-table testing. Symptomatic stabilization was achieved following the 
initiation of fludrocortisone and midodrine. 
Conclusion: Myelopathy is an uncommon complication of radiation to the neck and thorax. Progressive autonomic dysfunction, 
resulting in cardiovagal, genitourinary, and cardiovascular adrenergic failure has not been well characterized in radiation-induced 
myelopathy. Timely recognition of this condition will facilitate implementation of potentially beneficial symptomatic treatment and 
avoidance of unnecessary diagnostic tests and treatments. 
 
F2 
Neural Correlates of Spatial and Non-spatial Attention Determined using Intracranial Electroencephalographic Signals in 
Humans  
Joong Koo Kang, MD, PhD; Ga Young Park , PhD; Taekyung Kim; Jinsick Park; Sun I. Kim; In Young Kim; Dong Pyo Jang; Masud 
Husain; Eun Mi Lee 
 
Introduction: Few studies have directly compared the neural correlates of spatial attention (i.e., attention to a particular location) and 
non-spatial attention (i.e., attention to a feature in the visual scene) using well-controlled tasks. Here, we investigated the neural 
correlates of spatial and non-spatial attention in humans using intracranial electroencephalography. 
Methods: The topography and number of electrodes showing significant event-related desynchronization (ERD) or event-related 
synchronization (ERS) in different frequency bands were studied in 13 epileptic patients. 
Results: Performance was not significantly different between the two conditions. In both conditions, ERD in the low-frequency bands 
and ERS in the high-frequency bands were present bilaterally in the parietal cortex (prominently on the right hemisphere) and frontal 
regions. In addition to these common changes, spatial attention involved right-lateralized activity that was maximal in the right superior 
parietal lobule (SPL), whereas non-spatial attention involved wider brain networks including the bilateral parietal, frontal, and temporal 
regions, in spite of the activity was maximal in the right parietal lobe. Within the parietal lobe, spatial attention involved ERD or ERS in 
the right SPL, whereas non-spatial attention involved ERD or ERS in the right inferior parietal lobule. 
Conclusion: These findings reveal that common as well as different brain networks are engaged in spatial and non-spatial attention. 
Acknowledgments: This work was supported by The National Research Foundation of Korea, funded by the Korean Government (grant 
number 2013R1A2A2A04015925). 
 
F4 
Quantitative EEG Detects Subclinical Ischemic Pressure-Responsiveness 
Gregory Kapinos, MD, MS; Heustein L. Sy, MD; Maryam Sheikh, DO; Michael Nissenbaum, MD; Willie Walker, REEGT; Sean T. 
Hwang, MD 

Introduction: Continuous quantitative EEG (cqEEG) has been used in critical care of acute brain injury for prognostication in coma, or to 
detect non-convulsive seizures and early ischemic secondary injury. We report on our broader usage of cqEEG in a neuro-ICU for 1) 
finer detection of rampant subclinical ischemia, 2) defining subclinical hypoperfusion with positive response to mild hemodynamic 



 

 

augmentation (HDA) i.e. perfusion optimization-responding syndrome (PORS) and 3) adjustment in blood pressure (BP) for penumbral 
salvage using electrographically defined goal-directed therapy. 
Methods: In ten subarachnoid hemorrhage (SAH) patients, cqEEG was used because of discordant alarm level based on other 
modalities announcing vasospasm. In 3 other patients, 1 with acute ischemic stroke (AIS) and 2 in vasospasm after SAH, we used 
cqEEG to ascertain the need for HDA for penumbral salvage. In these 3 patients, PORS was confirmed and cqEEG was continued to 
gauge our induced modulations in blood pressure (BP) tailored to individual patient’s evolving ischemic thresholds. 
Results: Relative alpha variability (RAV), alpha-delta ratio (ADR) and alpha power (AP) by quadrant, hemispheric suppression ratio 
(HSR), all need to be combined to yield finer detection of subclinical ischemia. PORS was identified on EEG by an increase in AP or 
decrease in HSR, before the subsequent clinical response to HDA. PORS helped us select patients mandating further HDA. Once HDA 
was initiated, fine-tuning BP goals was based on quadrant AP & ADR, which resulted in earlier and gentler adjustments compared to 
changes guided by clinical parameters alone. 
Conclusion: cqEEG is a valuable tool in the neuro-ICU for AIS and SAH patients. It helps in determining the need for “pressing” a 
patient and in tailoring and gauging induced hypertension. This modality holds promise for finer and continuous ischemia detection 
compared to clinical scrutiny. 

F5 
A Spectrogram-Based Classification System for Seizure Identification: A Pilot Study  
Edilberto Amorim, MD; Craig A. Williamson, MD; Lidia Moura; Mouhsin Shafi, MD, PhD; Nicolas Gaspard, MD, PhD; Eric S. Rosenthal, 
MD; Venkatakrishna Rajajee, MBBS; M. Brandon Westover, MD, PhD 

Introduction: Seizure screening employing compressed spectral arrays (CSAs) can facilitate and expedite review of continuous EEG. 
Despite the expansion of its use in EEG monitoring, no standardized classification system of spectrogram signatures associated with 
ictal EEG patterns is available. 
Methods: Two neurophysiologists and one neuro-intensivist reviewed 40 two-hour CSA segments of continuous EEG. Reviewers 
scored CSA displays for the presence of seizures (initial seizure score) and concurrently rated the displays using the CSA classification 
system we have developed. EEG background is scored in three categories: “broadband” if the background has high power (yellow/red 
on dB color scale) beyond the 5Hz frequency-band, “narrow (blue/green). Discrete events were scored in three categories: “solid flame” 
when there were short discrete increments in power and frequency with a flame-like appearance that has smooth borders, “irregular 
flame” if the flame had irregular borders, “artifact” if the highest power of the spectrogram event had 15-20Hz frequency-band. The 
displays in which broadband or solid flames were present were categorized as “CSA category-based seizure.” Two experienced clinical 
neurophysiologists blinded to the CSA data performed conventional visual analysis of the raw EEG and served as the gold standard. 
Results: Seizure screening accuracy was similar between the CSA category-based seizure and the initial seizure scoring by experts 
(69.2% vs. 63.3%). Seizure detection sensitivity based on CSA category was 68% and 50% with the initial seizure score; specificity 
was 70.8% and 76.7%, respectively. 
Conclusion: In this pilot-study, seizure screening using a CSA-based category system had similar performance to spectrogram scoring 
by experts. The limited interrater agreement indicates that improvements on the classification definitions and education methodology 
are needed. 

F6 
Association of Rhythmic/Periodic EEG Patterns and Mortality  
Carlos F. Muniz, MD; Andrea Synowiec, DO; Kevin M. Kelly, MD, PhD 

Introduction: ICU outcomes and performance models, such as APACHE and ICOM, often use the Glasgow Coma Scale (GCS) as a 
marker of acute brain dysfunction and added morbidity. The present study explores the association of abnormal rhythmic and periodic 
patterns and in-hospital mortality by using EEG as a biomarker of acute brain dysfunction in the ICU. 
Methods: A total of 2,084 ICU EEG studies were identified for a two-year period. EEGs were reviewed using the ACNS standard ICU 
EEG terminology. Demographics, discharge summary, length of stay, disposition, medications, laboratory data and ICD/DRG codes 
were programmatically extracted. The primary endpoint was in-hospital mortality and secondary endpoints were length of stay and 
discharge disposition. The two comparison groups were patients that had EEGs with rhythmic delta activity or periodic discharges 
versus those that did not demonstrate these patterns during their ICU stay. 
Results: An abnormal rhythmic or periodic pattern as defined by the standardized ACNS ICU EEG terminology was detected in 150 of 
1,061 patient visits (14%). Overall, 239 out of 1,061 patients (23%) died during the hospital admission. In the exposed group, 67/150 
(44.7%) experienced in-hospital death versus 172/911 (18.9%) in the unexposed group. The odds of death in the exposed group were 
67/83 (0.807) while in the unexposed group they were 172/739 (0.233) for an unadjusted odds ratio of 3.46 (95% CI 2.41-4.98, 



 

 

p<0.000). Logistic regression was performed to control for cardiac arrest status, ICU status and sex. The adjusted OR was 1.86 (95% 
CI 1.15-2.99, p=0.011). 
Conclusion: The presence of abnormal rhythmic or periodic EEG patterns in the ICU seems to be an independent risk factor for in-
hospital mortality. The presence of abnormal EEG patterns, as defined by the ACNS ICU EEG terminology, can be considered as a 
biomarker of acute brain dysfunction and tested in more comprehensive ICU performance and risk prediction models. 

F7 
Continuous EEG after Traumatic Brain Injury  
Peter Wrigley, MD; Erin Silva, CNP; Norberto Andaluz; Brandon Foreman, MD 

Introduction: cEEG is an essential tool for patients with critical illness. Seizures (Sz) and periodic discharges (PD) have been described 
after subarachnoid hemorrhage, intracerebral hemorrhage (ICH), and sepsis. The last large series of patients with traumatic brain injury 
(TBI) was prior to widespread adoption of cEEG and standardized descriptive terminology. 
Methods: From 5/2014-5/2015 all TBI patients at the University of Cincinnati were screened. Clinical information was gathered 
retrospectively for patients evaluated by Neurotrauma. We recorded the presence of PD, Sz and other characteristics in those 
undergoing cEEG monitoring. Descriptive statistics and univariate analysis were carried out using R. 
Results: 631/993 patients with TBI were seen by Neurotrauma; 75 patients underwent cEEG. Median age was 57 (IQR 30-69); 56/75 
(75%) were male. Median total GCS was 7 on arrival (IQR 3-13). 47/75 (63%) were admitted to the NeuroICU. cEEG was started a 
median of 1 day (IQR 1-2) from trauma, for a duration of median 3 days (IQR 2-4). 12/75 (16%) had PD/Sz, including 8/75 (11%) with 
Sz. 2/8 had myoclonus due to pre-hospital cardiac arrest; all other Sz were electrographic. PD/Sz were associated with the presence of 
ICH (p=0.04). In-hospital mortality was 27/75 (36%). Of those with PD/Sz, 9/12 (75%) died. The presence of PD/Sz was associated 
with poor outcome (death or discharge to hospice; p=0.01). Although patients with PD/Sz were made comfort care more frequently 
(50% vs 32%, p=0.05), patients with PD/Sz were also more likely to die as a result of their injuries (33% vs 5%, p=0.04). 
Conclusion: In hospitalized TBI patients undergoing cEEG PD/Sz occured in 16%. Sz were almost exclusively electrographic and 
would be missed without cEEG. PD/Sz were associated with poor outcome, although this was confounded by end-of-life decisions. 
Further study is warranted to understand PD/Sz after TBI and their impact on decision-making and outcome. 

 
F8 
Impact of an ICU EEG Monitoring Pathway on Management Timing  
Ryan P. Williams; Brenda Banwell; Robert A. Berg; Dennis Dlugos, MD; Maureen Donnelly; Rebecca Ichord; Sudha Kilaru Kessler; 
Jane Lavelle; Shavonne L. Massey; Allison Parker; Alexis Topjian; Nicholas S. Abend, MD, FACNS 

Introduction: We aimed to determine whether implementation of a multi-disciplinary EEG monitoring pathway could improve the 
timeliness of anti-seizure medication administration in response to electrographic seizures in encephalopathic critically ill children. 
Methods: A multidisciplinary team aimed to decrease the time electrographic seizure onset to anti-seizure medication administration by 
developing a pathway involving staff education and streamlined communication. Measurements were obtained prior to and after 
implementation. 
Results: We collected data on 41 patients before and 21 after the implementation of a pathway. There were no differences between the 
groups in demographic characteristics, acute encephalopathy etiologies, or anti-seizure medications utilized. The median duration from 
seizure onset to anti-seizure medication administration was significantly shorter for patients treated with the pathway (64 minutes [50, 
101]) compared to patients treated prior to pathway implementation (139 minutes [71, 189]) (p=0.0006). Seizure termination was more 
likely to occur following initial anti-seizure medication administration in the pathway than baseline group (57% vs. 24%, p=0.01). 
Conclusion: Implementation of the pathway resulted in a significant reduction in the duration between seizure onset and anti-seizure 
medication administration and in the rate of seizure termination. Further study is needed to determine whether these changes improve 
neurobehavioral outcomes. 

F9 
Electrographic Seizures in Children Undergoing ECMO  
Jain-Jimm Lin; Dennis Dlugos, MD; Maureen Donnelly; Rebecca Ichord; Todd Kilbaugh; Roxeanne E. Kirsch; Matthew Kirschen; Daniel 
J. Licht; Shavonne L. Massey; Maryam Y. Naim; Natalie E. Rintoul; Alexis Topjian; Nicholas S. Abend, MD, FACNS 

Introduction: We aimed to determine the prevalence and risk factors for electrographic seizures in neonates and children undergoing 
extracorporeal membrane oxygenation (ECMO). 



 

 

Methods: Since July 2014 patients requiring ECMO also undergo 1-2 days of continuous EEG monitoring. As a quality improvement 
study, we are evaluating the impact of EEG monitoring on clinical management for consecutive patients from two years. We describe 
an interim analysis for July-June 2015. 
Results: 60 patients underwent ECMO and 52 (87%) underwent continuous EEG monitoring. ECMO was veno-arterial in 44 (85%) and 
veno-venous in 8 (15%). Electrographic seizures occurred in 12 (23%) including 9 (75%) with electrographic status epilepticus. 
Seizures were exclusively non-convulsive in 9 (75%). Seizures occurred in 9/18 (50%) in the CICU, 3/16 (16%) in the NICU, and 0/6 
(0%) in the PICU. Seizures occurred in 27% with veno-arterial ECMO and none with veno-venous ECMO (p=0.09). Seizures occurred 
in 9/32 (22%) without and 3/8 (27%) with prior neurologic conditions, respectively (p=0.7). Mortality was 67% and 38% in those with 
and without electrographic seizures, respectively (0.07). 
Conclusion: Electrographic seizures and status epilepticus occur in about one-quarter of neonates and children undergoing ECMO. 
Additional data will be gathered to assess electrographic seizure risk factors. 

F10 
Diagnostic Accuracy between Readers for Identifying Electrographic Seizures in Critically-Ill Adult  
Bin Tu, MD, PhD; Gordon Bryan Young, MD; Agnieszka Kokoszka; Andres Rodriguez-Ruiz, MD; Jay K. Varma, MD; Linda M. 
Eerikäinen, MSc; Nadege Assassi, BS; Stephan A. Mayer, MD, FCCM; Jan Claassen; Mika O. Särkelä, PhD 

Introduction: Electrographic seizures in critically-ill patients are often equivocal and uncertain. We sought to determine the degree of 
agreement and sources of disagreement between expert readers. 
Methods: Inter-reader agreement (IRA) measures were derived from 5769 unequivocal and 6263 equivocal seizure annotations by five 
experienced readers after reviewing 74 days of EEGs from 50 patients. Factors including seizure certainty (unequivocal vs. equivocal) 
and laterality (generalized, partial, bilaterally independent), special seizure patterns (cyclic seizures and status epilepticus), and patient 
consciousness level (coma vs non-coma) were also investigated for their influence on IRA measures, 
Results: On average, 68.43% seizures marked by a reference reader overlapped, at least in part, with those marked by a test reader 
(any-overlap sensitivity, AO-Sn). Agreed seizure duration between reader pairs was 58.65% (overlap-integral sensitivity, OI-Sn), while 
agreed non-seizure duration was 98.90% (overlap-integral specificity, OI-Sp). A test reader would annotate one additional seizure not 
overlapping with a reference reader’s annotations in every 7.9 hours of EEG, i.e, the false positive rate (FPR) was 0.126/hr. Equivocal 
seizures compromised all IRA measures except OI-Sp. Sensitivity was higher for patients with status epilepticus or in coma. Specificity 
was higher for partial than for generalized seizures, lower for cyclic ones. 
Conclusion: Agreement between readers for diagnosing electrographic seizures in critically-ill patients is moderate at best. Improved 
criteria for diagnosing electrographic seizures in the ICU are needed. 

F11 
EEG Periodicity Checker II  
Fumisuke Matsuo, MD, FACNS; Michael Ball 

Introduction: EEG periodic discharges (PD), occurring in bursts of varying duration, represent steady brain states, often associated with 
acute encephalopathy. PD are key part of many clinical EEG syndromes, varying in amplitude, space-domain attributes and more 
importantly, time-domain characteristics (periodic rate, burst duration, and burst recurrence rate), resulting in broad spectrum of 
epileptic symptoms. Examination of PD captured in prolonged EEG data typically requires expert review, and extraction of relevant 
EEG features and evaluation of their evolution (progression and regression) are subject to inter-rater variations. It was previously 
shown that simple digital EEG reformatting (polygraphic channel overlay: PGCO) could help appreciate PD in subtle forms, and 
changing characteristics (J Clin Neurophysiol 2015: 32: 390). Even when supported by fast computing speed, PGCO taxes human 
operator. 
Methods: Computerized automatic detection (CAD) of epileptiform transients (pre-release version of Persyst 13 set at default 
sensitivity) was applied to assorted clinical examples and compared against expert review of PGCO. Clinical EEG features included PD 
(6 cases, diffuse and multifocal), frontal intermittent rhythmic delta activity (FIRDA, 2 cases), diffuse spikes (1 case), and wicket spikes 
(1 case). 
Results: This pilot study revealed: 1) PGCO viewer had higher sensitivity for PD detection, and was able to accommodate extreme 
wide variations of electrographic features. 2) CAD set at steady sensitivity performed better as indicator of PD abundance, reflecting 
either progression or regression. 3) CAD was indifferent to FIRDA. 4) CAD at default setting was sensitive to wicket spikes. 
Conclusion: In clinical settings of acute encephalopathy, CAD seems to offer distinct utility, because detection sensitivity can be set 
high and false positivity is of minor concern. CAD can effectively direct reviewer’s attention to changing features of PD for evaluation of 
clinical relevance. 



 

 

F12 
Clinico-Electroencephalographic Correlation for Consciousness in the Neuro-ICU.  
Gregory Kapinos, MD, MS; Heustein L. Sy, MD; Maryam Sheikh, DO; Michael Nissenbaum, MD; Willie Walker, REEGT; Sean T. 
Hwang, MD 

Introduction: We report on our broader usage of cqEEG in a neuro-ICU for 1) correlation to clinical assessment of level of 
consciousness (LOC), 2) reconciling clinical variance or clinico-radiologic discordance in terms of LOC ascertainment and 3) fine 
detection of subclinical hypoperfusion with increase LOC in response to mild hemodynamic augmentation (HDA). 
Methods: In four patients, cqEEG was used for traditional indications but hourly examinations yielded significant correlation between 
cqEEG data and gradual improvements in arousability and LOC. In three patients, cqEEG was used because of discordant clinical 
assessments of LOC or because of clinico-radiologic discrepancy. No patient was sedated but two patients had cqEEG markers of 
LOC correlate with blood pressure (BP), further confirmed by LOC amelioration both clinically and electrographically with mild HDA. 
Results: Background continuity and reactivity correspond to the clinical findings of gaze-attention and tracking. Furthermore, 
spontaneous variability and global alpha power seem to linearly correlate to LOC as per GCS & FOUR scores. cqEEG with alpha 
power and reactivity can help demonstrate that clinical coma is not unequivocal when radiologic injury burden is discrepantly low. Two 
patients had exams suggestive of total loss of consciousness but complex cortical activity was easily detectable by reactive EEG. In 2 
patients, positive correlation between alpha power and BP during spontaneous fluctuations predicted that subsequent active elevation 
of BP would eventually lead to easier arousability. 
Conclusion: cqEEG is valuable in the neuro-ICU for a more precise determination of LOC, as cortical activity can often be masked on 
clinical exam. It can also reveal an unrecognized pauci-clinical hypoperfusive status. cqEEG should not be seen as a potential adjunct 
to clinico-radiologic monitoring in perplexing cases, but valued as a standard third equipotent modality. 

F13 
A Case of Ictal Burst Suppression  
Verena C. Haringer, MD; Pegah Afra, MD 

Introduction: “Burst-suppression” (seen in severe cerebral damage, anesthesia, or prematurity) consists of complete attenuation of 
background between bursts of mixed frequencies. 
Case Report: A 46 year-old-female with post-anoxic encephalopathy on cooling protocol was monitored with continuous video-EEG. 
Two electrographically similar patterns of burst-suppression were identified, one with clinical ictal correlate. On initial video-EEG 
monitoring the patient was in burst-suppression with 0.5-2 seconds’ bursts of sharp waves in the theta/low-alpha frequency range with 
a clinical correlate of slow eye opening followed by an eye blink. Therefore we use the term “ictal burst-suppression”. Occasionally an 
electro-clinical-seizure followed “ictal bursts” in the form of 20 seconds of ictal rhythmic delta intermixed with theta frequencies with a 
clinical correlate of eye blinking. After dose adjustments of intravenous propofol and midazolam the EEG transitioned to “therapeutic 
burst-suppression” with bursts of similar duration/frequency but lower amplitude and resolution of clinical correlates. 
Conclusion: A case of “ictal burst-suppression” is presented in an adult with post-anoxic encephalopathy. “Ictal burst-suppression” has 
been reported in neonatal epilepsy syndromes and adult post-anoxic myoclonic-status epilepticus. Our patient’s ictal eye movements 
were not myoclonic in nature and to our knowledge non-myoclonic “ictal burst-suppression” has not been reported in adult post-anoxic 
encephalopathy. 

 
F14 
Postanoxic Myoclonus and Generalized Tonic-Clonic Seizures  
Yara Mikhaeil-Demo, MD; Elizabeth Gerard, MD, FACNS; Irena Bellinski , RN, MPH ; Stephan Schuele, MD, MPH, FACNS; Jay 
Gavvala, MD 

Introduction: Postanoxic myoclonus status (MS) is frequently thought of as a homogenous entity, associated with a poor outcome. 
While recent literature has called into question whether postanoxic MS is truly a poor prognostic factor, the prior literature has never 
described the clinical and electrographic presentations of MS. In this case report, we present 3 cases of postanoxic MS who had 
clinical semiology of myoclonus that progressed to generalized tonic-clonic seizures (GTCs). 
Case Report: We present three patients, ages 80, 57 and 34 who had anoxic injury. All three patients had postanoxic MS that 
progressed to GTCs. Patients 1 and 2 had GTCs within 2 days of their anoxic/hypoxic event; patient 3 had GTC in the setting of 
persistent myoclonic status that acutely worsened 3 months after her cardiac arrest. In case 1, the clinical presentation led to 
withdrawal of life-support by the family. Patients 2 and 3 ultimately improved and were following commands. 



 

 

Conclusion: We describe three unique cases of MS with progression to GTCs, two of whom had good outcomes. The variations in 
clinical semiology of MS have not been described before. Further studies characterizing the clinical semiology and distribution of MS 
and its association with prognosis are necessary for a better understanding of this complex clinical syndrome. 

F15 
Seizure Recurrence Risk in Neonates Treated with Hypothermia for HIE  
Mark Fitzgerald; Shavonne L. Massey; Sudha Kilaru Kessler; John Flibotte; Dennis Dlugos, MD; Nicholas S. Abend, MD, FACNS 
 
Introduction: We aimed to characterize the risk of future seizures in neonates with hypoxic ischemic encephalopathy (HIE) who had 
electrographic seizures during or after therapeutic hypothermia (TH). 
Methods: We conducted a retrospective cohort study in prospectively enrolled neonates who underwent TH for HIE between April 2010 
and December 2014 using our institution’s neonatal database. All neonates underwent full-array continuous EEG during TH, warming, 
and 24 hours of normothermia. Survival analysis methods were used to determine risk of seizure recurrence. 
Results: EEG-confirmed seizures occurred in 25 of 81 neonates (31%), and 11 neonates (44%) were discharged on anti-seizure 
medications. Follow-up data was available for 59 neonates (73%), with a median follow-up duration of 19 months (range 2-60 months). 
Four neonates (7%) experienced seizures during the follow-up period, occurring at a median age of 15.3 months (range 3 months-4 
years), and all of them had been discharged on anti-seizure medications. Later seizures were not reported in any of the infants who 
discontinued anti-seizure medications prior to discharge. 
Conclusion: The risk of future seizures in neonates treated with therapeutic hypothermia for HIE is low. Discontinuation of anti-seizure 
medications at the time of hospital discharge was not associated with an elevated risk of future seizures. 
 
F16 
Seizures and Developmental Outcomes in Neonates with HIE  
Mark Fitzgerald; Shavonne L. Massey; Sudha Kilaru Kessler; John Flibotte; Dennis Dlugos, MD; Nicholas S. Abend, MD, FACNS 

Introduction: We aimed to determine whether electrographic seizures are associated with unfavorable neurodevelopmental outcomes 
in neonates with hypoxic-ischemic encephalopathy (HIE) managed with therapeutic hypothermia (TH). 
Methods: We conducted a retrospective cohort study in prospectively enrolled neonates who underwent TH for HIE between April 2010 
and December 2014 using our institution’s neonatal database. All neonates underwent full-array continuous EEG during TH, warming, 
and 24 hours of normothermia. Outcomes were obtained from neonatal follow-up, neurology, and developmental pediatrics clinic visit 
notes. The association between electrographic seizures and outcome was evaluated using univariable logistic regression. 
Results: Follow-up data was available for 59 of 81 neonates (73%), with a median follow-up duration of 19 months (range 2-60 
months). Electrographic seizures were present duration admission in 20 neonates (34%). Electrographic seizures were associated with 
increased risk of developmental delays in the gross motor skills (OR 2.01, 95%CI 1.07-3.79, p=0.029), fine motor skills (OR 20.46, 
95%CI 2.29-182.44, p=0.004), language (OR 3.87, 95%CI 1.2-12.5, p=0.023), and social skills (OR 6.46, 95%CI 1.45-28.77, p=0.014). 
Conclusion: Electrographic seizures in the neonatal period were associated with subsequent developmental impairments in preliminary 
analyses without adjustment for HIE severity. 

F17 
Burst Suppression Patterns in Epileptics Vs Non-Epileptics  
Abuhuziefa Abubakr, MD, FACNS; Kareem Gadelmola 

Introduction: The presence of burst suppression patterns during the use of anti-epileptic medications has not been well studied, nor is it 
known whether the pattern can predict seizures. Therefore we attempted to evaluate the existence of burst suppression patterns in 
epileptic vs. non-epileptic patients 
Methods: We conducted a retrospective review of all EEGs with burst suppression obtained in 2014 of patients in the intensive care 
unit at the University of Mississippi Medical Center. A total of 20 patients were reviewed. Patients were divided into 2 groups based on 
a history of epilepsy (non-epileptic vs. epileptic). The epileptic group consisted of 7 patients (5 females and 2 males) with a mean age 
of 43 years old. The non-epileptic group had 13 patients (7 females and 6 males) with a mean age of 55 years old. Bursts were 
reviewed on the basis of length of bursts, length of suppression and morphology of the bursts. 
Results: In the epileptic group the mean duration of the bursts was 2498 msec and the mean duration of the suppression was 3371 
msec. In the non-epileptic group the mean duration of the bursts were 9606 msec and the mean duration of the suppression 8478 
msec are approaching significance (at p= .08, given that the data is not normally distributed) As regards to the morphology, it was 
highly variable in the 2 groups including sharp waves, theta, delta and spikes. 



 

 

Conclusion: When comparing non-epileptic patients and epileptic patients with burst suppression it was found that there is a significant 
difference between the 2 groups in the length of the bursts and of the suppression. In the non-epileptic patients with burst suppression 
it was found that the bursts and the suppressions were longer in duration. However there was no significant difference as the 
morphology was highly variable in the 2 groups. 

F18 
Subthreshold Cortical Stimulation Reduces Epileptic Activity in Patients with an Epileptic Focus in Eloquent Cortex  
Brian Lundstrom; Greg Worrell, MD; Matthew Stead 

Introduction: Epilepsy surgery remains the most effective treatment for medically refractory focal epilepsy. However, patients with an 
epileptic focus that includes eloquent cortex are often not viable surgical candidates. Here, we report on 13 cases in which chronic 
subdural electrodes were implanted and used for chronic subthreshold cortical stimulation in an effort to reduce seizure burden. 
Methods: Patients with medically refractory seizures who had an epileptic focus including eloquent cortex underwent therapeutic focal 
substhreshold cortical stimulation (SCS) via a subdural grid. Retrospectively seizure frequency was assessed before and after SCS. 
The quantity of epileptic discharges from the most active electrodes was assessed before and during SCS. 
Results: Clinically 12/13 patients improved with SCS. Of 9 patients suitable for analysis, in the month prior they reported 133 (SD 194) 
disabling seizures and 4 (SD 10) in the month after. 8/9 experienced improvement. For 3 patients suitable for analysis, the fraction of 
the record with epileptic activity (1 sec bins) decreased from [0.87, 0.42, 0.48] to [0.56, 0, 0.20] in the most active electrode. 
Conclusion: This initial data suggest SCS reduces the seizure burden of patients with refractory epilepsy and is a suitable treatment 
option for patients with foci involving eloquent cortex. 

F19 
Multi-Modal Targeting in DBS for Depression.  
Jonathan A. Norton, PhD; Marla Mickleborough; Eric Lorentz; Ron Borowsky; Ivar Mendez 

Introduction: Treatment-resistant depression is a growing chronic health issue in North America. Non-pharmacological approaches to 
management include deep brain stimulation (DBS). The results have been mixed, as have the targets and approaches to stimulation 
parameters. In this case study we used functional Magnetic Resonance Imaging (fMRI) to identify areas of abnormal activity, with 
scans performed on a 3T Siemens scanner and analyzed using Brain Voyager software. 
Case Report: Prior to surgery, we employed an emotional word reading task in fMRI. When depressive words were read by the patient 
there was a decrease in the BOLD signal in the subgenual anterior cingulate cortex (sACC) a critical hub in the network of depression 
and the target of the DBS in this case. Intraoperative microelectrode recordings were used to confirm target location. Recordings were 
obtained using a Leadpoint system (Medtronic). When the same stroop-like task was applied there was a decrease in the firing rates of 
the cells in the target region. Post-hoc analysis was performed in Matlab (The Mathworks). The decrease in firing rate average 30 
percent. Intraoperative and post-surgical stimulation produced sustained subjective benefits. 
Conclusion: This is the first report of the combined use of fMRI and microelectrode recordings in deep brain stimulation paradigms. 

F20 
Is There an Optimum Time for Obtaining a Sleep-Deprived EEG in Adults and Children?  
Katherine Nickels, MD; Suresh Kotagal, MD 

Introduction: Routine wake and sleep electroencephalogram (EEG) is performed in patients with neurologic disorders. As sleep 
activates epileptiform discharges, it is important to sample sleep during the EEG study, but most EEG labs are operational only during 
daytime. Partial sleep deprivation is recommended. Sleep recording may not be successful due to individual preferences in the 
circadian drive. We address whether it might it be advantageous to synchronize the sleep EEG with periods of increased physiologic 
sleepiness through a retrospective review of adult and pediatric EEG studies at our institution. 
Methods The Mayo Clinic EEG report database identified all patients who underwent routine wake and sleep EEG January 1, 2015 to 
April 1, 2015. EEG reports were reviewed to determine: sleep successful, epileptiform discharges recorded in sleep only, time of EEG 
recording (0700-1159 AM versus 1200-1800 PM), and age of patient. 
Results 1008 EEG reports were reviewed, 290 pediatric and 718 adults; 55% of EEGs were recorded in AM. Sleep was recorded in 
82% and was equally successful in adults and children, regardless of time of recording (82% AM pediatric, 85% PM pediatric, 81% AM 
adult, and 75% PM adult). In 10% of all patients epileptiform discharges, or the full extent of cortical areas involved in epileptiform 
discharges, were present only in sleep. 
Conclusion: Sleep recordings were successful in the majority of records, with sleep achieved in the morning equally as well as 



 

 

afternoon. For the purpose of EEG, regardless of time of day, partial sleep deprivation appears to adequately overcome the 
wakefulness drive mediated by the circadian system. EEG recordings do not need to be synchronized with periods of increased 
physiologic sleepiness. Furthermore, the sleep recording provided unique information (epileptiform discharges) in 10% of patients, 
emphasizing the importance of the sleep recording. 

F21 
An EEG Study of Smartphone Text Messaging  
William O. Tatum, DO, FACNS; Benedetto S. DiCiaccio, BS.; Joseph A. Kipta, MD; Kirsten Yelvington; Michael Stein, MD 

Introduction: The objective was to report the features of a unique EEG rhythm identified during text messaging. 
Methods: 131 patients at 2 centers analyzed a texting rhythm (TR); a reproducible, stimulus-evoked, time-synched, generalized 
frontocentral 5-6 Hz theta rhythm on EEG produced by active text messaging. Independent prospective and retrospective cohorts of 
epileptic and non-epileptic seizures were assessed and compared. Demographics, MRI and EEG were compared. Analysis used 
Pearson’s chi-square and Fisher’s Exact Test. Significance judged at p < 0.05. 
Results: 24/98 had a TR at 1 site prospectively and 7/31 at another retrospectively (overall prevalence 31/129; 24.0%). The EEG 
features were identical independent of location. A TR was highly specific to active texting (p< 0.0001). Cognition, speech/language, 
motor activation and audio cellular telephone similar evoked rhythm was absent in 98 consecutive texters (p<0.0001). Age, gender, 
epilepsy type, MRI results, and EEG lateralization (in epilepsy) did not bear a relationship to the presence of a TR in either arm of the 
study (p= NS). 
Conclusion: The TR is a novel technology-specific evoked rhythm on EEG synched to active text messaging during smartphone use. It 
provides objective evidence of altered neurophysiologic function potentially interfering with tasks requiring full attention (e.g. driving). 

 
F22 
Focal Characteristics in Childhood Absence Epilepsy  
Jena Krueger, MD; Anne Berg; Cynthia V. Stack, MD 

Introduction: The 3 Hz spike and wave EEG pattern is diagnostic in Childhood Absence Epilepsy (CAE). However, other electrographic 
features have been described, including focal and multifocal abnormalities and discharge fragments. We sought to determine the 
frequency of focal patterns and describe them in a consecutive series of children with CAE evaluated at our institution. 
Methods: Patients were identified by a keyword search in the central EEG database at our center from 2007-2011. Each eligible EEG 
was reviewed for discharges, discharge duration, focal lead and fragments. 
Results: 98 EEGs with 1615 bursts and fragments were analyzed. 96 patients had bursts and 69/96 (71.8%) had a focal lead in. 58/96 
(60.4%) of the patients had frontal focal lead ins. 57/98 (58.2%) of patients had fragments. Treated records had more fragments (62% 
vs 37%, p=0.04), medication type and age had no effect. Records without fragments had longer discharges (8.66 seconds vs 5.01 
seconds, p=0.001), duration did not vary with treatment (6.8 vs 5.1 sec, p=0.25). Sleep deprivation had no effect on number or duration 
of bursts (p=0.62, p=0.13). 
Conclusion: The EEG in CAE is characterized by minor focal features. These findings are still consistent with a diagnosis of a 
generalized genetic epilepsy and should not weigh against the diagnosis. 

F23 
Diagnostic Yield of Ambulatory EEGs in the Elderly  
Benjamin Tolchin; Jong Woo Lee, MD, PhD, FACNS; Milena Pavlova; Barbara Dworetzky; Rani Sarkis, MD, MSc 

Introduction: The diagnostic yield of ambulatory EEGs has been studied in the general adult population, but not in the elderly. We 
conducted a retrospective review of elderly patients to determine the diagnostic yield of ambulatory studies in this population, and to 
identify factors predicting a positive study. 
Methods: We reviewed 156 consecutive patients aged 60 or older who underwent ambulatory EEG lasting 24-72 hours at a tertiary 
referral center and two community hospitals. 
Results: Patient age ranged from 59.6 to 94.0, with a mean of 72.8. Of the 156 studies, 107 (69%) yielded positive data (either an EEG 
abnormality or a typical event). Forty-two (27%) revealed epileptiform abnormalities and 4 (3%) captured an epileptic seizure. Twenty-
five (16%) captured a typical non-epileptic event. One hundred and twenty-six studies (81%) were felt by the ordering physician to have 
contributed to diagnosis or management. Thirty-three (21%) resulted in a change in management. Focal findings on prior routine EEGs 
predicted epileptiform abnormalities on ambulatory EEG (p-value: 0.002, odds ratio: 4.0). Focal findings on prior MRI did not predict 



 

 

epileptiform abnormalities to a statistically significant extent (p-value 0.4, odds ratio: 1.4). Duration of ambulatory EEG did not correlate 
with yield of epileptiform abnormalities but did correlate with the capture of typical non-epileptic events (p-value: 0.02). 
Conclusion: These findings offer guidance in the use of ambulatory EEGs in the elderly. In particular, focal findings on routine EEGs 
justify the need for an ambulatory EEG in the setting of diagnostic uncertainty. In addition, longer ambulatory EEGs have a higher yield 
in capturing patients’ typical non-epileptic events, and should be considered in patients where non-epileptic events are on the 
differential diagnosis. 

F24 
Predictors of Mortality In Patients With Generalized Periodic Discharges  
Neville Jadeja, MD, MPH; Reza Zarnegar, DO, FACNS; Alan D. Legatt, MD, PhD, FACNS 

Introduction: Generalized periodic discharges (GPDs) are frequently identified in the EEGs of hospitalized patients but their prognostic 
significance is unclear. We retrospectively reviewed clinical data in patients with GPDs to elucidate factors that are associated with 
inpatient mortality. 
Methods: We reviewed data from inpatients at three different hospital sites affiliated with our institution in whom GPDs were reported 
by fellowship-trained electroencephalographers during the years 2010-2012. Cox regression was used to determine statistical 
associations between in-hospital death and demographics, medical comorbidities, metabolic dysfunction, neurological comorbidities, 
neuroimaging abnormalities, and antibiotic and antiepileptic drug use. 
Results: We identified 114 patients with GPDs. The mean age was 69.9 (± 14.1 SD) years, and 71 (62.3%) were women. There were 
56 inpatient deaths (49%). The variables that were significantly associated with in-hospital death in the multivariate analysis are shown 
in the Table. 
Predictor Hazard Ratio Confidence Interval P-value 
Neuroimaging Abnormalities 2.51 1.15-5.46 0.020 
Cardiac Arrest 4.67 1.96-11.11 0.001 
Creatinine 1.43 1.05-1.95 0.020 
COPD 6.99 2.25-21.76 0.001 
HIV 12.01 2.44-59.90 0.002 
Thyroid dysfunction 6.08 1.39-26.62 0.016 
Conclusion: Neuroimaging abnormalities, cardiac arrest, increased creatinine, COPD, HIV, and thyroid dysfunction are significantly 
associated with increased in-hospital mortality in patients with GPDs. 

F25 
The Rate of False Lateralization from Scalp EEG in Epilepsy Patients with Bilaterally Implanted Intracranial EEG  
Michael Young; Mona Sazgar, MD; Indranil Sen-Gupta, MD; Travis Losey, MD; Firas Bannout; Jane Hwang, MD; Erika Pietzsch; 
Sumeet Vadera; Frank Hsu; Jack J. Lin; Lilit Mnatsakanyan, MD 

Introduction: Intracranial EEG(iEEG) recording is needed to define ictal onset zone (IOZ) when noninvasive studies failed to delineate 
epileptogenic zone. The proposed locations of intracranial electrodes are based on hypotheses derived from scalp EEG(scEEG) and 
neuroimaging. The rate of false lateralization from scEEG in patients with bilaterally implanted iEEG is unknown. 
Methods: A retrospective study identified 18 patients with medically refractory focal epilepsy having bilateral stereotactic depth 
electrodes implanted between 2014-2015. Primary aim was to examine concordance of ictal lateralization between scalp and 
intracranial EEG. Secondary aim was whether IOZ, determined by iEEG, was co-localized to lesion on MRI. 
Results: In 7/18 patients, the scEEG lateralization was concordant with iEEG. Of the 11 patients with discordant lateralization, iEEG 
localized single IOZ in 10. Of these patients, 5 scEEGs suggested bilateral independent ictal onset and 5 scEEGs demonstrated ictal 
onset in the hemisphere contralateral to IOZ. In the remaining 1, scEEG suggested one IOZ, but bilateral independent seizures were 
captured on iEEG. Of 10 patients with single IOZ on iEEG, 7 were seizure free postoperatively, and 2 have >50% seizure reduction. 
11/18 patients had MRI lesion. In 7/11 of those MRIs, lesion was co-localized to IOZ in all 5 with mesiotemporal sclerosis (MTS) and 2 
with asymmetrical atrophy. 
Conclusion: In this small study, 11/18(60%) scEEG were discordant with iEEG: 27% of scEEG falsely lateralized, or incorrectly 
suggested bilateral independent or single IOZ in 33%. Select patients with potentially bilateral seizures on scEEG should not 
automatically be excluded from epilepsy surgery evaluation. Implantation of bilateral intracranial electrodes should be considered, 
especially in absence of a lesion on MRI, or lesions other than MTS. Larger prospective studies are needed to confirm our findings. 
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Pseudo Petit Mal Variant (Drowsy Bursts Pattern)  
Osama Muthaffar, MD, SBPN, CSCN; Roy Sharma, RET, CBET; Miguel Cortez, MD, CSCN 

Introduction: Benign EEG variants (bEEGv) are patterns with epileptiform appearance and are clearly distinguished from the ongoing 
background EEG activity and are of doubtful clinical significance. These bEEGv can be complex superimposition of wave-forms that 
can be challenging and confuse the reader. There are well described bEEGv however, the pseudo petit mal variant is one of the least 
studied and described EEG variants in current literature of pediatric electroencephalography. 
Methods: We reviewed a random cohort of 650 pediatric EEGs (0 to 18 years) at The Hospital for Sick Children, in Toronto, from April 
2013 to September 2015. All EEG recordings were performed with the 10-20 system of electrode placement. The prevalence of the 
pseudo petit mal variant was compared with the reported literature. 
Results: Six (0.92%) out of 650 EEGs fulfilled the criteria for pseudo petit mal variant. Gibbs and Gibbs (1952) found it in (0.1%) in their 
cohort. Eeg-Olofsson (1971) reported pseudo petit mal variants in (7.9%) of 599 normal children aged 1 to 16 years. Alvarez (1982) 
reported paroxysmal spike and wave in (23%) of 375 children with febrile convulsions and (0%) of 92 normal children. Jeong et al 
(2013) reported (2%) of 123 children with febrile seizures had pseudo petit mal variant. 
Criteria: 
-Occurs only in drowsiness 
-Seen only in children 
-Paroxysmal bursts 3-4 Hz slow waves 
-100-300 uV in amplitude 
-Poorly developed spikes (sometimes notched, rudimentary spike-like or polyspikes) in the positive trough of the slow waves 
-Fronto-parietal-central areas distribution 
Conclusion: The pseudo petit mal variant is still a rare pediatric bEEGv that neurophysiologists should be aware of, to avoid 
overreading of these EEG benign variants and prevent misdiagnosis and unnecessary pharmacological treatments. 

F27 
Epileptiform Activity Mimics Electrode Artifacts due to Craniectomy  
Pedro Oliveira, MD; Frank J. Williams, MD; Christopher Edwards, MD; Zhora Oganisyan, MD; Piotr Olejniczak, MD, FACNS; Edward C. 
Mader, MD 

Introduction: The accentuation of high-frequency scalp EEG components due to skull defect is a familiar finding (breach rhythm). 
However, volume conduction through a craniectomy site may give rise to confusing EEG patterns. 
Case Report: A 23-year-old man with a right frontal craniectomy was admitted in convulsive status epilepticus. Levetiracetam, 
lacosamide, and propofol were administered and he was intubated. EEG monitoring showed rare F4 focal seizures, but the interictal 
EEG showed F4-restricted slow potentials and high-voltage apiculate waves with an FP2-F4 and F4-C4 “mirror image” appearance 
indicating an F4 electrode artifact. The “artifact” would not disappear despite repeatedly cleaning the scalp, replacing the F4 electrode, 
and keeping all electrode impedances between 2 to 5 kilo-ohms. Extending the montage by surrounding F4 with extra 10-10 electrodes 
(AF4, FC4, F2, and F6) proved that what appeared to be an F4 electrode artifact was really an exceptionally focal epileptiform 
discharge at F4 with a steep voltage drop-off. 
Conclusion: Skull resistivity impacts the volume conduction of cortical potentials. Removing the skull (e.g. craniectomy) enhances high-
frequency potentials. In extreme situations, epileptiform activity may be greatly accentuated and mimic an electrode artifact. Extending 
the montage with additional 10-10 electrodes can clarify the issue. 

F28 
Case of Mowat-Wilson Syndrome: Electroclinical Phenotype and MRI findings  
Rosario Maria S. Riel-Romero, MD, FACNS; Jayson D. Rodriguez, MD; Susonne Ursin, MD 

Introduction: Mowat-Wilson Syndrome (MWS), formerly Hirschsprung Disease-Mental Retardation Syndrome, is a rare syndrome 
resulting from the ZEB2 gene mutations which functions in neuronal development. We present this case to increase awareness of 
MWS and demonstrate new EEG and MRI findings. 
Case Report: Mowat-Wilson Syndrome (MWS) is a rare autosomal dominant disorder arising from defects in the ZEB2 gene located in 
chromosome 2q22 region. Affected individuals have distinct facial features, intellectual disability and additional variable clinical features 
including Hirschprung disease, microcephaly and seizures. Seizures in MWS have been described as variable in nature and thought to 
arise from cerebral malformations. Cordelli et al. have described an electroclinical phenotype of epilepsy in MWS. We present an 
adolescent male with typical MWS features from deletion of the ZEB2 gene highlighting the electroencephalographic (EEG) findings at 



 

 

seizure onset and on follow-up and serial magnetic resonance images (MRI) showing pachygyria, delayed opercular closure and left 
hippocampal atrophy. Cortical segmentation and reconstruction demonstrated right frontal pachygyria. DTI-fractional anisotropy further 
showed worse white matter tract damage at anterior capsule fibers projecting to the right frontal lobe. These findings are rarely 
reported or given emphasis in literature on MWS. 
Conclusion: We presented a case of MWS from a deletion of ZEB2 gene emphasizing the electroclinical phenotype of MWS and serial 
MRIs with reconstruction on this patient. These findings are rarely reported in literature on MWS. 

F29 
Localization and EEG Patterns of Electrical Status Epilepticus of Sleep in Selected Childhood Epilepsies  
Abeer J. Hani, MD; Youssef Comair, MD 

Introduction: The aim of this case report is to contrast the EEG patterns and localization of electrical status epilepticus of sleep (ESES) 
in benign childhood epilepsy with centrotemporal spikes versus symptomatic epilepsy. To achieve that, the charts of 2 patients in a new 
clinical practice were reviewed. At least 2 hours of sleep EEG recording were reviewed to determine localization of ESES and EEG 
pattern observed. 
Case Report: The first patient was a 10-year-old girl with suspected epilepsy with centrotemporal spikes and normal brain imaging. Her 
seizures were well-controlled using levetiracetam but she presented with worsening learning difficulties. A 2-hour EEG was done that 
showed evidence of left temporal electrical status epilepticus of sleep occupying about 90% of the sleep record. EEG pattern consisted 
of organized periodic monomorphic left temporal spikes at 2 Hz seen throughout the sleep record. The second patient was a 5-year-old 
girl with symptomatic epilepsy due to left hemispheric encephalomalacia attributed to presumed perinatal stroke. She was fairly 
controlled using levetiracetam and carbamazepine. A 2-hour then a 24-hour EEG showed evidence of left frontocentral ESES 
occupying more than 90% of the sleep record. The EEG pattern consisted of poorly organized polymorphic spikes, sharps and spike 
waves occurring at 1-3 Hz seen throughout the recording. The EEG patterns of ESES seen responded better to the use of nocturnal 
diazepam in the first patient compared to the second patient. 
Conclusion: Focal ESES was seen in both cases of benign childhood epilepsy and symptomatic epilepsy. However, the EEG pattern 
was more polymorphic, and poorly organized in the symptomatic epilepsy case and responded less favorably to nocturnal diazepam. 
Whether this EEG finding can be used as a biomarker to predict responsiveness to therapy remains to be investigated further. 

F30 
MRI Abnormalities in Patients with Psychogenic Non-Epileptic Events  
Robert D. Bolen, MD; Elizabeth Koontz; Paul B. Pritchard, MD 

Introduction: Psychogenic non-epileptic events (PNEEs) are common, especially in epilepsy monitoring units (EMUs) at academic 
centers [1]. Studies have shown neuroimaging abnormalities in 27-86.4% of patients with PNEEs [2-3]. Limitations of these studies 
include; small sample sizes, inclusion of non-significant abnormalities, and unclear criteria for diagnosis of PNEEs. Despite limitations, 
these studies suggest neuroimaging abnormalities are more common in patients with PNEEs than the normal population, where 
abnormalities range from 4.8-13.6% [4-5]. 
Methods: We retrospectively identified all patients discharged from our EMU from July 1, 2010 to June 30, 2012. Brain MRI results 
were collected for analysis only from patients diagnosed with epileptic seizures (ES) and PNEEs. For the purpose of our study, non-
significant findings such as developmental venous anomalies, arachnoid cysts, and chronic microvascular ischemic changes were not 
included. 
Results: We identified 339 patients by the above criteria; 256 of whom had brain MRI imaging for analysis, including 111 patients 
diagnosed with ESs and 68 patients diagnosed with PNEEs. Significant imaging abnormalities were seen in 57.7% of patients with ESs 
and 33.8% of patients with PNEEs. Abnormalities were identified in the temporal lobes in 57.8% of ES patients and only 21.7% of 
PNEE patients (p=0.003), while multifocal abnormalities were seen in 47.8% of PNEE patients and only 21.9% of ES patients 
(p=0.018). 
Conclusion: We found significant MRI brain abnormalities in 33.8% of patients with video EEG confirmed PNEEs and identified 
statistically significant differences in the locations of these abnormalities compared with ES patients. We improved on previous studies 
by collecting a large sample size, only including significant abnormalities, and confirming diagnosis by video EEG. Our study is unique 
as it investigated the differences in neuroimaging abnormalities in ES versus PNEEs by location. 

F31 
Normal MRI and Intacranial EEG-guided Laser Interstitial Thermal Therapy in TLE  
Brynn Dredla, MD; William O. Tatum, DO, FACNS 



 

 

Introduction: Treatment for mTLE when patients are drug-resistant is surgical resection. Neurocognitive sequelae may occur after 
anterior left temporal lobectomy. Selective amygdalohippocampectomy has resulted in more favorable neurocognitive outcomes when 
compared to standard anterior temporal lobectomy. MRI-guided interstitial laser thermal ablation (MRg-LITT) uses a super-selective 
stereotactic amygdalohippocampotomy that has been reported to be devoid of neuropsychological deficits. We describe two patients 
with drug-resistant left mTLE and a normal high-resolution 3T brain MRI who underwent successful left temporal MRg-LITT with post 
procedure neurocognitive deficits. 
Case Report: A 59-year-old right-handed man and a 39 year old right-handed man both had drug-resistant left mTLE verified by 
intracranial video-EEG. 3T high-resolution MRI of the brain were normal. FDG-PET scans displayed left temporal hypometabolism in 
both cases. Each patient underwent MRg-LITT of the left amygdala and hippocampus. Postprocedure neuropsychological evaluation 
revealed significant interval decline in verbal memory (SD, -1.4) and semantic verbal fluency (SD, -1.3) in patient 1. At two-years post-
MRg-LITT he continued with stable complaints of memory difficulties despite being seizure free. Patient 2 underwent MRg-LITT of the 
left mesial temporal structures. Four months post-procedure, neuropsychological testing demonstrated mild decline in verbal memory 
(SD, -0.6) within the context of improved visual memory (SD,+1.5) and otherwise stable cognition. Following several post-operative 
seizures he has remained seizure free. 
Conclusion: We conclude that MRg-LITT may produce neurocognitive decline in adult patients with drug-resistant MRI -, PET + mTLE. 
Well-localized intracranial EEG and appropriate case selection may identify some patients who could benefit from MRg-LITT as an 
initial procedure when the high-resolution MRI of the brain is normal. 

F32 
Asystole During a Seizure; Treatment with Pacemaker  
Christopher Hassett, DO; Imran I. Ali, MD, FACNS; Noor Pirzada, MD; Mark Buehler, MD 

Introduction: Ictal asystole with partial onset seizures is uncommon. Previous reviews have suggested the location of these types of 
seizures in the frontal or temporal lobes. These seizures are thought to cause autonomic dysfunction leading to asystole. Such 
episodes of asystole may be of relevance in patients presenting with ictal falls and may also be a factor in causing SUDEP (Sudden 
Unexplained Death in Epilepsy Patients). However, there are no clear guidelines for the management of patients with ictal arrhythmias. 
Case Report: We report a case of a 63 year old male who presented for video EEG monitoring. He had a history of MVA in 1992 and 
seizures beginning in the year 2000. His typical seizures were described as generalized tonic-clonic but his wife described atypical 
episodes of confusion and altered awareness at night, for which he was being evaluated. An MRI brain revealed T2 FLAIR 
hyperintensity involving the left frontal lobe and anterior insular cortex consistent with gliosis and encephalomalacia from his previous 
traumatic injury. On the second night of his admission, he had an ictal event which localized by EEG to the left temporal lobe and led to 
a 25 second period of asystole, after which he returned to normal sinus rhythm. Cardiology evaluated the patient, and based on 
concern for future asystolic events, inserted a pacemaker. 
Conclusion: Our patient had a partial seizure arising from the left temporal lobe associated with asystole. Previous reports of ictal 
cardiac arrest have shown its association with both frontal and temporal lobe foci. Our patient subsequently underwent pacemaker 
implantation. Although ictal bradycardia and asystole is uncommon, identification of this phenomena can lead to prophylactic treatment 
with pacemaker implantation and possibly prevent the occurrence of complications such as SUDEP and ictal falls. However, there is a 
need to establish guidelines for treatment of patients with ictal arrhythmias. 

F33 
LPDs Fragments during Anesthetic-Induced Burst-Suppression  
Frank J. Williams, MD; Saurabh Lalan, MD; Louis A. Cannizzaro, MD; Piotr Olejniczak, MD, FACNS; Edward C. Mader, MD 

Introduction: Lateralized periodic discharges (LPDs), formerly known as PLEDs, are resistant to antiepileptic drugs (AEDs). Anesthetic-
induced burst-suppression is often equated with elimination of epileptic activity—including LPDs. However, this assumption may not 
always be correct. 
Case Report: A 66-year-old woman with right temporal lobe contusion and recurrent convulsive seizures underwent five days of EEG 
monitoring. Because of breakthrough seizures, several AEDs were administered at various points in time—all intravenously, except 
topiramate. Lorazepam 4-mg and levetiracetam 1500-mg load/750-mg q12 were given first. The pre-anesthesia EEG showed 
continuous right posterior temporal LPDs. With propofol induction of burst-suppression, the LPDs started to fragment and seemingly 
disappeared at an infusion rate of 60 mcg/kg/min. However, close inspection of the EEG showed persistent burst-embedded LPDs 
fragments. Phenytoin 1300-mg load/100-mg q8 and lacosamide 200-mg load/100-mg q12 did not alter the EEG. Ketamine 65 
mcg/kg/min did not eliminate the LPDs fragments either. The LPDs fragments also survived midazolam 1.2 mcg/kg/min and topiramate 
200-mg q12. Withdrawal from anesthesia resulted in reemergence of the continuous LPDs pattern. 



 

 

Conclusion: LPDs fragments may survive propofol, ketamine, and midazolam anesthesia. The clinical significance of burst-embedded 
LPDs fragments and their tenacity to anesthetics deserve further investigation. 

F34 
Denovo Onset Mesial Temporal Sclerosis in Adult Patients  
Joel Oster, MD 

Introduction: BACKGROUND: Mesial temporal sclerosis and hippocampal atrophy are frequently associated with febrile convulsions in 
childhood or severe, frequent and recurrent seizures of the temporal lobe in the pediatric population. The exact mechanisms and 
factors, number and types of seizures involved, and the chronicity of this process are among the unknown variables. The observation 
of such cases developing de novo in the human adult clinical population has been rarely documented. This poster paper identifies 2 
cases of adult onset mesial temporal sclerosis and describes the clinical features and MRI findings of this unusual condition. 
Case Report: In both an urban and a suburban Neurology/Epilepsy Outpatient and Inpatient clinic and hospital setting we noted the 
onset of hippocampal atrophy and changes consistent with mesial temporal sclerosis (MTS) on 1.5 T MRI in a 48-year-old adult with 
adult onset epilepsy. The development of changes consistent with MTS on 1.5 T MRI occurred de novo within a 20 month period of 
seizure onset. This patient has frequent partial seizures, complex partial seizures, secondarily generalized convulsions, and a clinical 
history consistent with multiple episodes of probable status epilepticus after suffering an ipsilateral intracranial hemorrhage. We also 
note neuroimaging and clinical findings of a 27 year old patient who after an ipsilateral neocortical resetion, develops a similar entity 
over several years. 
Conclusion: De Novo Mesial Temporal Sclerosis (MTS) occurring in the adult patient population is a unique clinical entity and its 
occurrence and clinical features as suggested in this report indicate a unique retrospective observation having ramifications for future 
study. 

F35 
A Family with Jeavons Syndrome without Absences: A Study of Two Patients from Consecutive Generations  
Ajay M. Tunguturi, MD; Danilo Vitorovic, MD 

Introduction: Jeavons syndrome (JS) is characterized by childhood onset of eyelid myoclonia with or without absences, paroxysmal 
electroencephalographic (EEG) changes associated with eyelid closure and a photoparoxysmal EEG response. We present cases of a 
patient and her mother with clinical and electrographic features suggestive of JS. To the best of our knowledge, this is the first report of 
the two consecutive generations with presentation of JS without absences. 
Case Report: A 32 year-old woman with a single generalized convulsion at the age of 11 provoked by sleep deprivation reported 
sensation of eyelid fluttering since early childhood but never experienced starring spells. She was treated with divalproex sodium since 
age 11 and remained seizure free. An attempt to wean her off divalproex sodium was made which increased her subjective sensation 
of eyelid fluttering but no abnormal eyelid movements, convulsions, nor were changes in awareness observed. Her mother, who is 58 
years-old, had eyelid myoclonia all her life but never had convulsions and has never been on an antiepileptic medication. Her younger 
brother is healthy. Maternal uncle has epilepsy and is currently on antiepileptic medications. Both our patient and her mother 
underwent video EEG that was notable for characteristic occipital dominant or generalized polyspike pattern upon active eye closure 
but with no alteration in awareness. MRI of our patient was within normal limits. 
Conclusion: JS is often under diagnosed in adults. It is important to recognize that paroxysmal EEG changes can be the only objective 
finding noted by physicians. Our patient and her mother are illustrative of heredity in JS and will open a possibility for more detailed 
testing for gene(s) associated with the reported constellation of symptoms and electroencephalographic findings. 

F36 
FIRES and Moyamoya: Refractory Seizures Status Post EDAS Surgery  
Taylor Kaufman, R. EEG T., R.EP T.; Andrew White, MD, PhD 

Introduction: FIRES (febrile infection-related epilepsy syndrome) is a condition with severe refractory epilepsy that presents in 
previously healthy school-aged children after significant febrile illness with concomitant rise in body temperature. Suspected causes 
include genetic or acquired channelopathies as well as mitochondrial disorders. In FIRES, the electroencephalography shows diffuse 
slowing and/or multifocal discharges. Seizures are present and resistant to treatment. Moyamoya disease is a separate entity, with 
progressive stenosis of branches of the internal carotid arteries and subsequent development of collateral circulation. 
Case Report: We present here the case of a 6 year old with imaging evidence of right-sided moyamoya disease and a post-illness 
explosive seizure onset that was most consistent with FIRES. It is unknown how this patient’s moyamoya disease is related to FIRES. 



 

 

The patient underwent surgery to correct profusion insufficiency. The patient continues to suffer from intractable seizures and apparent 
mild encephalopathy. We describe the history, physical, laboratory, imaging, development and seizure control for a 6 year-old female 
with previously normal development. 
Conclusion: Our patient demonstrated two rare diseases not described together previously in the literature. Although the prognosis of 
FIRES is typically poor, our patient has continued to develop, but with seizures. The impact of our interventions (surgery, AEDs) is 
unclear. 

F37 
 A 68 Year Old Man With Temporal Lobe Seizures Associated With CASPR-2 Mediated Encephalitis.  
Nada A. Alyousha, MD; Jaysingh Singh, MD; Imran I. Ali, MD, FACNS 

Introduction: CASPR-2 mediated limbic encephalitis is rare entity with a classic presentation of progressive cognitive impairment and 
temporal lobe seizures. It is reported to be common in Asian population, may or may not be associated with an underlying malignancy 
but does respond to immunotherapy. 
Case Report: A 68 year old male of Indian origin who was admitted to the hospital because he had a progressive memory loss for the 
last three months, with recurrent brief confusional episodes, frequent myoclonic jerks involving the jaw and upper body. On neurologic 
examination, he was noted to have short term memory impairment with intact language function. He also had bilateral arm rigidity, 
postural tremor and dysmetria on finger-nose testing. Occasionally upper limb myoclonus was observed without any impairment of 
consciousness. His EEG monitoring revealed electrographic seizures originating from left temporal lobe and MRI brain revealed non-
specific white matter changes. His CSF analysis showed mild elevation in protein at 58 mg/dl but was otherwise normal. CT abdomen 
and pelvis showed diffuse hilar lymphadenopathy and possible liver metastasis but the biopsy of the lesion in the liver was 
inconclusive. His serum VGKC and CASPR-2 antibodies were positive. He received a course of IV-immunoglobulin and had marked 
clinical improvement with reduction in seizures, improved cognition and overall neurological status. 
Conclusion: This case study highlights the important clinical and EEG aspects of limbic encephalitis. CASPR2 antibodies testing should 
be considered early in cases of unexplained seizures and encephalopathy. Early diagnosis may result in more effective treatment and 
better clinical outcome. 

F38 
A Case of Progressively Expanding Total Hemimegalencephaly  
Jayson D. Rodriguez, MD; Arun A. Kalra, MD; Eduardo Gonzalez-Toledo, MD, PhD 

Introduction: Hemimegalencephaly (HME) or enlargement of one cerebrum typically presents with triad of intractable epilepsy, 
psychomotor delay and hemiparesis. Total HME involving ipsilateral cerebellum and brainstem is the least frequent form. It is 
uncommon for cerebral dysgenesis like HME to continue to grow in size. 
Case Report: A 2 year old male presented with seizures and right frontal mass. Past history included cerebral palsy, developmental 
delay, left-hemiparesis, shunted hydrocephalus and seizures controlled on levetiracetam, which was tapered off 7 months prior. 
Present seizures are focal motor with left-sided Todd’s paralysis. Detailed history revealed unrecognized partial complex seizures. On 
examination, he had prominent hypotonia and no signs of increased intracranial pressure. EEG revealed multiple right hemisphere 
epileptogenic foci giving rise to 4 electroencephalographic seizures ranging from 3 to 12 seconds. We reviewed prior MRIs. MRI at 2 
days showed prominent right ventriculomegaly compressing the rest of the intracranial structures. MRI at 2 months, after shunting, 
showed markedly decreased size of the right ventricle. Both hemispheres were about equal size but right cerebellum has prominently 
enlarged. Current MRI shows that the right cerebrum has grown tremendously squeezing the left cerebrum. The enlarged right 
cerebellum now shows abnormal folia. The right cerebrum also had a large frontal/perisylvian pachygyria, occipital polymicrogyria, and 
prominent cleft between fusiform and parahippocampal gyrus. MRS of the right frontal lesion confirmed this to be Taylor-type focal 
cortical dysplasia. Levetiracetam was restarted with no further clinical seizures. He was referred to Neurosurgery for evaluation and 
possible hemispherectomy. 
Conclusion: We presented a case of total HME with unique constitution of brain malformations and progressively expanding size that is 
rarely reported in literature. 

F39 
Could Normalization of the Electroencephalogram (EEG) Predict Developmental Outcome in Early Infantile Epileptic 
Encephalopathy?  
Muhammad S. Zafar, MD; Arun Swaminathan; Zahra M. Haghighat, MD; Robert Baumann, MD; Gulam Khan, MD 



 

 

Introduction: Ohtahara syndrome is an epileptic syndrome characterized by early onset tonic spasms and a burst suppression pattern 
on the electroencephalogram (EEG). Outcome is poor with drug resistant seizures and delayed development. We report the case of 
child whose seizures subsided and EEG normalized after Vigabatrin was initiated however this was not paralleled with developmental 
improvement. 
Case Report: A healthy 5 day old term infant was evaluated for tonic spasms occurring 50-70 times a day. Initial EEG showed burst 
suppression. Brain imaging, metabolic testing, spinal fluid testing and chromosomal microarray were unremarkable. Three antiepileptic 
drugs failed to control the seizures. After vigabatrin was initiated the EEG background evolved to hypsarrhythmia and eventually 
normalized. Despite seizures stopping at 18 months, there was marked delay for gross motor, fine motor, language and social skills at 
22 months. 
Conclusion: Ohtahara syndrome is the earliest form of the spectrum of age dependent epileptic encephalopathies. Severe 
abnormalities on EEG and frequent seizures are suggestive of poor psychomotor development. This case suggests that the EEG 
abnormalities correlate with seizure frequency but not with neurodevelopmental outcome. 

F40 
Pygopagus Conjoined Twins: An Intraoperative Monitoring Schema  
Jennifer McKinney, MD; Judy Brown, BA, R. EEG T.; Christina Henry, BA, R. EEG T.; Barrett Cromeens; Monica Islam, MD 

Introduction: The use of intraoperative neurophysiologic monitoring in the separation of pygopagus (rump-to-rump) conjoined twins has 
been described in the literature but the information on its utility is limited. 
Case Report: We present a case of pygopagus conjoined twins who underwent separation surgery that included untethering of spinal 
cords and sectioning of an imperforate anus. Prior to surgery, the twins demonstrated normal motor and sensory function in their lower 
extremities. The neurophysiology team worked with a multidisciplinary surgical team to determine a monitoring protocol. Our goal was 
to provide each child with preserved sacral nerve root capacity and functional anal sphincter musculature. Free run and stimulated 
electromyography (EMG) of each child’s bilateral medial gastrocnemius, abductor hallucis brevis, and extensor digitorum brevis 
muscles were recorded. Additional needle electrodes were placed circumferentially to record from 6 regions of the external anal 
sphincter (EAS). During spinal cord untethering, EMG was used to delineate non-neural versus neural tissues as well as identify neural 
structures uniquely belonging to each twin. Consistent grouped firing between specific EAS and limb channels guided the division of 
the anal sphincter. Postoperatively, their lower limb function remains intact. 
Conclusion: In summary, we present a unique approach to neurophysiologic monitoring that significantly impacted surgical decision-
making and hopefully affects neurologic outcome and ultimate fecal continence. 

F41 
Effect on UPDRS with Intra-Op Testing in DBS Surgery  
Anh Thu Tran, MD; Parastou Shilian, DO; Andres A. Gonzalez, MD, MMM, FACNS 

Introduction: The Unified Parkinson’s Disease Rating Scale (UPDRS) is used to clinically assess patients with Parkinson’s Disease 
(PD). Deep brain stimulation (DBS) has been shown to be efficacious in the treatment of PD. Intraoperative testing using combined 
awake microelectrode recording (MER) and macrostimulation with neurologic exam assists proper localization of DBS targets as well 
as clinical assessment of DBS. UPDRS scores performed before and after DBS surgery can provide information on efficacy of DBS 
surgery. 
Methods: A retrospective chart review of DBS surgeries after 1/10/2014 was performed. Data collected included patient demographics 
and intraoperative parameters such as repositioning based on MER and/or macrostimulation. UPDRS was obtained in the “on” state; 
before DBS and again during initial DBS programming. First group included patients for whom DBS was repositioned based on MER 
and/or macrostimulation. Second group included patients who did not require repositioning based on adequate MER and 
macrostimulation. We compared the difference of UPDRS before and after DBS surgery for both groups. 
Results: In total, there were 27 PD patients who received DBS. 48% (13/27) required repositioning. 52% (14/27) did not require 
repositioning. In the repositioned group, the mean improvement of UPDRS was 5.92. In the non-repositioned group, the mean 
improvement of UPDRS was 5.39. There was no statistically significant difference between the mean of both groups. 
Conclusion: Intraoperative testing plays a valuable role in lead placement and clinical assessment of patients during DBS surgery as 
shown in this study. Nearly half of patients required repositioning of DBS leads, either because MER was unable to confirm imaging-
predicted targets or due to side effects during macrostimulation. Lack of statistically significant difference between the groups 
demonstrates that they have similarly good outcomes. 
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Wake-up Test Failure and New Postoperative Deficits Predicted by Persistent Intraoperative Neurophysiologic Monitoring 
changes in Scoliosis Surgery  
Viet Nguyen, MD; Hazel Shen; Leslie H. Lee, MD, FACNS, FAAN; Scheherazade Le; S Charles Cho; Jaime R. Lopez, MD, FACNS 
 
Introduction: Intraoperative neurophysiologic monitoring (IONM) is used in scoliosis surgery to test the function of the spinal cord, with 
the goal of reducing risk of postoperative deficits. The Stagnara wake-up test can be used to corroborate IONM changes, but 
correlation data is limited, especially regarding transient versus persistent changes. 
Methods: 465 posterior spinal fusions for scoliosis monitored with IONM between 2007 and 2015 were retrospectively reviewed. Wake-
up testing was performed in 7 cases with IONM changes. These 7 cases were analyzed for modalities involved, when the change 
occurred, interventions taken, whether the change was transient (resolving by wake-up test) or persistent (not resolving by end of 
case), wake-up test result, and postoperative deficits. IONM modalities included somatosensory evoked potentials (SSEPs), motor 
evoked potentials (MEPs), electroencephalography (EEG), and electromyography (EMG). 
Results: Seven wake-up tests were performed. Three patients passed (moved both feet) in the setting of transient MEP changes and 
had no postoperative deficits. Three patients with persistent leg MEP changes failed the wake-up test (did not move both feet) and had 
postoperative motor deficits lasting between 1 day and 4 months. One developmentally delayed patient had global MEP loss, an 
inconclusive wake-up test (not following any commands), took several hours to awaken postoperatively, but did not have new 
postoperative deficits. Interventions included raising blood pressure, decreasing weight of traction, loosening distraction, removing 
screws and/or rods, discontinuing inhalational anesthetics, transfusing blood, and aborting the case. 
Conclusion: Persistent IONM changes correlate with failed wake-up tests and new postoperative deficits. Intervening to resolve IONM 
changes when they occur may prevent new postoperative deficits. 
 
F43 
The Use of Multipulse Stimulation for Somatosensory Evoked Potentials (SSEP) as an Alternative Method in Poorly 
Reproducing Signals  
Heriberto Guillen; Benjamin Nye, DC; Melissa Ross, CNIM; Indranil Sen-Gupta, MD; Lilit Mnatsakanyan, MD 

Introduction: Despite growing research and experience, acquision of SSEP may still be challenging in the operating room. The 
operating room environment, anesthetics and the inherent condition of the patient affect the recordings. There is not much known about 
alternative methods to successfully record adequate SSEP in preexisting nerve injury. A single pulse stimulation is the traditional 
accepted method for posterior tibial nerve (PTN) SSEP. We describe the use of multipulse stimulation as an alternative method to 
acquire SSEP signals based on the principle of temporal summation 
Methods: Patients undergoing spine surgery with unreliable pre-incision PTN SSEPs were included in the study. The SSEP were 
stimulated posterior to the medial malleolus and recorded on the scalp according to ACNS standards. After inability to acquire baseline 
PTN SSEP by standard recording using a single pulse, maximum suitable stimulation intensity and repetition rate, we changed the 
stimulation parameter to a multipulse method with a subsequent train of 3, 5, 7 and 9 pulses until reproducible cortical signals (P37) 
were obtained. The multipulse frequency was set at 2000 Hz, a interpulse latency of 0.5 milliseconds was used 
Results: 12 patients with poorly reproducible posterior tibial nerve SSEP were included in the study. We recorded reliable SSEPs for 
baseline and throughout the entire surgery in 9/12 after using a train of 5 for multipulse stimulation. In 1 patient a reliable posterior tibial 
SSEP was recorded after using a train of 7and 2/12 failed to reproduce reliable SSEP after using a train of 9 
Conclusion: Multipulse stimulation is an alternative option to record reliable PTN SSEPs in patients with poorly reproducable SSEP 
signals using the traditional singular pulse method. Larger studies are needed to confirm these findings and utility of multipulse 
stimulation in intraoperative SSEP monitoring. 

 
F44 
Role of SSEP and MEP During Clip Ligation of MCA Aneurysm  
Anh Thu Tran, MD; LEILA DARKI, MD; Parastou Shilian, DO; Andres A. Gonzalez, MD, MMM, FACNS 

Introduction: The goal of aneurysm ligation is to clip the aneurysmal neck while preventing surgery related ischemia. Neurologic 
intraoperative monitoring (NIOM) with SSEP and MEP is utilized for early detection of intracranial hypoperfusion. Routine use of NIOM 
is limited by availability especially after hours. Urgency of surgery may preclude the use of NIOM in ruptured aneurysms, where earlier 
treatment is preferred. We explore a situation in which NIOM played an integral role in early detection of surgery related hypoperfusion. 
Case Report: 57 yo M with ruptured R-MCA aneurysm presented to OR for clip ligation of a 2.5mm right M2 aneurysm. During surgery, 
there were diminished MEP and SSEP corresponding to placement of temporary clips, which recovered with removal of clips. When a 



 

 

permanent clip was placed, there was complete flattening of MEP and SSEP. The surgeon was alerted of all changes in real time 
allowing for inspection of the clipping which revealed atherosclerosis at the neck of the aneurysm causing kinking to the M2 vessel. 
Thus, a new, more angled permanent clip was used to reconstruct the origin of M2. SSEP and MEP recovered to baseline after 
repositioning of the clip. 
Conclusion: This case illustrated the usefulness of NIOM in early detection of hypoperfusion. Although argument can be made for 
indocyanine green video angiography (ICG-VA) to evaluate patency of vessels after clip ligation, the technique has several limitations. 
Unlike, NIOM, which can detect hypoperfusion nearly instantaneously, ICG is injected after placement of the clip which may delay 
detection of an improperly placed clip by several minutes. More importantly, ICG-VA may not be able to adequately visualize all 
perforating arteries. We propose that every effort should be made to involve NIOM in aneurysm surgery. The decision to delay surgery 
until NIOM becomes available should be made on an individual case basis weighing risks and benefits of such a delay. 

F45 
Neurophysiologic Intraoperative Monitoring prompts Evacuation of Previously Asymptomatic Spinal Hematoma  
E. M. Hoffman, DO, PhD; Jeremy L. Fogelson, MD; Jamie J. Van Gompel, MD; Jeffrey A. Strommen, MD 

Introduction: Traumatic spinal epidural hematomas do not invariably require clot evacuation, especially when asymptomatic. Surgical 
correction of spine malalignment may cause a hematoma to compress the spinal cord. If identified by neurophysiologic intraoperative 
monitoring (NIOM), the clot could be evacuated. 
Case Report: A 79-year-old female was in a motor vehicle collision and suffered cervical spine fracture with anterolisthesis of C5 on C6 
and C6 on C7. A circumferential spinal epidural hematoma was also noted, but she was neurologically intact (asymptomatic). She 
underwent instrumented fusion and realignment from C3 to T2 with no intention to remove the clot. Immediately after rod placement, 
bilateral lower limb motor evoked potentials (MEP’s) and lower cervical MEP’s abruptly decreased in amplitude while somatosensory 
evoked potentials remained stable. Rods were removed, a C4-T1 laminectomy was performed, and the epidural clot was removed. 
MEP’s recovered and remained stable even after rods were replaced with the same degree of pre-laminectomy alignment correction. 
The patient woke from surgery neurologically intact and remained so at hospital discharge and at three month follow up. 
Conclusion: A traumatic spinal epidural hematoma caused asymptomatic central canal stenosis which, after surgically correcting spinal 
alignment, caused spinal cord compression. NIOM detected this impending neural injury, prompting evacuation of a hematoma that 
would have otherwise been left to naturally resorb. 

F46 
The Methohexital Challenge: Delayed Loss of SSEPs and tcMEPs  
Orhan Bican, MD; Viet Nguyen, MD; S Charles Cho; Leslie H. Lee, MD, FACNS, FAAN; Scheherazade Le; Jaime R. Lopez, MD, 
FACNS 

Introduction: Methohexital is an ultrashort acting barbiturate used for provocative testing in the functional evaluation of brain tissue 
during embolization of arteriovenous malformations. Its rapid onset of action allows transient functional symptoms within one minute of 
administration in the awake patient. However in the anesthetized patient, its dosing and the onset of critical changes in the 
neurophysiologic studies are not well defined. We describe a case that demonstrated changes in the SSEP beyond the conventional 5 
minute analysis timeframe. 
Case Report: A 24 year old man with right subcortical arteriovenous malformation measuring 8.7 x 2.8 x 7.2 cm with ACA, MCA and 
PCA arterial supply, and superficial and deep venous drainage underwent four successful staged endovascular embolization 
procedures and presented for his fifth session. Provocative testing was performed with 5 mg intraarterial methohexital without any other 
anesthetic or BP changes. EEG burst suppression was recognized within 5 seconds of infusion. SSEPs remained within normal 
baseline range within the first five minutes of infusion; but, had a significant decline at 20 minutes postinfusion. A corresponding diffuse 
loss of tcMEPs, persisted for 25 minutes postinfusion. Patient did not have new postoperative deficits. 
Conclusion: This case demonstrates sequential changes in a positive methohexital provocative study, not appreciated within the 
conventional 5 minute analysis time. The authors suspect a true isolated methohexital effect due to its self-resolution within 25 minutes. 
This suggests increased but delayed methohexital effect on SSEPs and tcMEPs during provocative testing, requiring a longer testing 
period for accurate assessment. This also suggest that methohexital effects can be more generalized and longer lasting than expected 
for superselective testing, and that one dose (5mg or 10mg) may have more generalized cerebral effects and not fulfill its intended role. 
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Fentanyl-Induced Suppression of Transcranial Motor Evoked Potentials (tcMEPs)  



 

 

Orhan Bican, MD; Jaime R. Lopez, MD, FACNS; S Charles Cho; Viet Nguyen, MD; Scheherazade Le; Leslie H. Lee, MD, FACNS, 
FAAN 

Introduction: Volatile anesthetic agents affect transcranial motor evoked potentials. Intraoperatively, opioids are commonly used to 
supplement volatile anesthetic agents as part of a balanced anesthesia regimen or as an analgesic drug during total intravenous 
anesthesia (TIVA). Prior animal studies reported concerns regarding fentanyl-induced suppression of motor evoked potentials. 
Clinically, however, this association has not been described in the literature. We report the critical reduction of tcMEP amplitudes 
following intravenous fentanyl administration during pediatric spine surgery. 
Case Report: A 5 year-old girl with Hurler syndrome and severe kyphosis underwent a kyphectomy with a removal of the L1 vertebral 
column and posterior spinal fusion with instrumentation from T9 to L3 under TIVA with propofol and remifentanil. She was given 
boluses of intravenous fentanyl (25 mcg) at three separate times during the course of surgery, each resulting in suppression of the 
tcMEP amplitudes by greater than 50% lasting for approximately 30 minutes. One bolus resulted in near loss of tcMEP responses 
during screw placement. In contrast, somatosensory evoked potentials (SSEPs) and EEG remained stable throughout the surgery. 
Conclusion: This case highlights the previously undescribed potential of fentanyl to result in isolated critical suppression of tcMEP 
amplitudes. Remifentanil and fentanyl both may influence latency and amplitude of SSEPs. However, no literature has clearly 
suggested a clinical association between these agents and tcMEPs. Since a TIVA regimen for intraoperative neurophysiologic 
monitoring (IONM) is routinely employed, further studies are required to elucidate the direct effects of opiate dosing on tcMEPs, as the 
medication may directly pose challenges to reliable interpretation of IONM changes. 

F48 
Bilateral MEP/SSEP Loss in a Patient Undergoing ALIF  
Anh Thu Tran, MD; Andres A. Gonzalez, MD, MMM, FACNS; Parastou Shilian, DO 

Introduction: MEP and SSEP are often used in spinal surgery cases to monitor for neurologic compromise. Distinct to anterior lumbar 
interbody fusion (ALIF), pulse oximetry monitoring at the left great toe is also used due to susceptibility of vascular compression, 
particularly of the left iliac artery. Prior studies involving ALIF have shown that SSEP and MEP changes are almost always unilateral 
and typically involve the left iliac artery. Changes are usually transient and resolve with removal of retractors. We describe a case in 
which bilateral MEP and SSEP changes were seen. 
Case Report: 66 yo F with progressive low back pain and inability to walk for a month was found to have metastatic tumor with L2 
pathologic fracture and spinal canal stenosis. She underwent anterior spinal fusion of T12 to L3. During the surgery, there were SSEP 
and MEP changes involving loss of left posterior tibialis SSEP, and loss left lower extremity MEP in a distal to proximal pattern. 
Concurrently, there was a loss of SSEP and MEP of the right lower extremity that recovered. Changes were not associated with 
placement of retractors. Pulse oximetry of left great toe had poor readings. Patient’s left leg was noted to have felt cooler to the touch. 
Although planned for a staged procedure, due to NIOM changes attributed to ischemia related issues, the posterior stage of the 
procedure was postponed. 
Conclusion: This case illustrates a pattern of bilateral SSEP/MEP changes in ALIF not previously described. This pattern is interesting 
in that it may be overlooked due to being non-unilateral. The pattern of loss and recovery supports a perfusion deficit with distal losses 
appearing first and recovering last. This particular patient had pre-existing extensive atherosclerotic disease involving the abdominal 
aorta and bilateral common iliac arteries. Recognition of bilateral patterns in classically unilateral perfusion deficits may help with early 
intervention to reduce morbidity. 

F49 
SEP Monitoring Detection of Carotid Compression During ACDF Surgery in a Patient with a Vascularly Isolated Hemisphere  
Alan D. Legatt, MD, PhD, FACNS; Avra S. Laarakker, MSc; Jonathan Nakhla, MD; Rani Nasser, MD; David Altschul, MD 

Introduction: During cervical spine surgery, SEP monitoring is used to detect dorsal column dysfunction. We report a case of anterior 
cervical diskectomy and fusion (ACDF) surgery during which intraoperative SEP changes led to detection and correction of carotid 
artery compression in a patient with a vascularly isolated hemisphere (no significant collateral blood vessels to the carotid artery 
territory). 
Case Report: In a patient with a herniated C6/C7 disc with spinal cord compression, C6/C7 ACDF surgery was performed using a right-
sided approach. Neurophysiologic monitoring included recording of somatosensory evoked potentials (SEPs) to ulnar nerve 
stimulation. During the operation, the amplitude of the cortical (N20) SEP component to left ulnar nerve stimulation progressively 
decreased in amplitude in multiple runs, but there were no changes in the cervicomedullary (P14) SEP component to the same 
stimulus. The surgeons removed the lateral, right-sided retractor and the N20 component returned to baseline. Because of these 



 

 

findings, the retraction was intermittently relaxed during the rest of the operation. Postoperatively, the patient had no neurologic 
morbidity, and magnetic resonance angiography demonstrated a vascularly isolated right hemisphere. 
Conclusion: The carotid artery may be compressed by the lateral retractor during ACDF surgery. In a patient with an isolated 
hemisphere due to absence of collateral vessels, this may result in cerebral ischemia. The primary purpose of SEP monitoring during 
ACDF surgery is to detect compromise of the dorsal column somatosensory pathways within the cervical spinal cord, which would 
affect both the N20 and P14 components. If there are adverse changes in the cortical but not the cervicomedullary SEPs, this may 
indicate intracranial ischemia due to a combination of carotid compression and a lack of adequate collateral vessels. 

F50 
Spinal Stimulator Artifact Contaminating Evoked Potential Signals in Intraoperative Neuromonitoring (IONM)  
Gowri Lakshminarayan, MD; Viet Nguyen, MD; Leslie H. Lee, MD, FACNS, FAAN; Scheherazade Le; S Charles Cho; Jaime R. Lopez, 
MD, FACNS 

Introduction: A major challenge for the intraoperative neurophysiologist is to isolate the live and evoked signals of interest from various 
external (electronic) and internal (physiologic) sources of noise. Here we describe a previously unreported external artifact created by a 
neural spinal stimulator distorting signals and its resolution by turning off the stimulator intraoperatively. 
Case Report: A 71 year old male presented with back pain, especially with leaning forward, and difficulty with ambulation secondary to 
pain. Radiologic studies revealed positive sagittal balance and degenerative scoliosis. Past medical history was significant for chronic 
low back pain managed with opioids and a spinal cord stimulator placed in 2013 that was reportedly turned off prior to surgery. 
Proposed surgical intervention included L5/S1 transforaminal lumbar interbody fusion with L2-L4 laminotomy and T10-S1 posterior 
spinal fusion. IONM included 2 channel EEG, upper and lower extremity SSEPs, free and triggered EMG, and MEPs of bilateral T7-9, 
T10-12, psoas, vastus lateralis, tibialis anterior, abductor hallucis and anal sphincters. The patient was placed prone under sterile 
drape. At baseline, all monitored modalities were diffusely contaminated by a regular, sinusoidal artifact. All bedside operating room 
equipment was investigated in an attempt to isolate the noise source; none were identified. The spinal stimulator patient control device 
was obtained from a family member. Underneath the operating table, the stimulator was interrogated and found to be still on. It was 
then turned off, with immediate resolution of the sinusoidal artifact. 
Conclusion: This emphasizes the importance of the role of the clinical neurophysiologist in identifying external noise sources that can 
contaminate recordings, and advocate for interventions that can result in more reliable IONM, with the goal of improving patient 
outcomes. 

F52 
Think Outside the Box! Immune Mediated Neuropathy in Neurofibromatosis Type 1(NF1) 
Thandar Aung; Suraj Muley, MD 

Introduction: NF1 is a common, autosomal dominant, neurocutaneous disease and neurofibromatous neuropathy has been regarded 
as an unusual and unexplained complication of NF1. 
Case Report: 19 year old male with PMH of NF1,epilepsy and chronic pain syndrome presented with progressive lower back pain and 
bilateral(BL) mild foot drop without bowel or bladder involvement for 1 year. His exam showed mild BL ankle and toe dorsiflexion 
weakness with muscle atrophy; symmetric reflexes in patella(3+) and ankle(2+); decreased BL pinprick and loss of vibration sense upto 
mid-shin. MRI spine revealed enhancing C2-3 neurofibroma with mild Rt ventral cord flattening. EMG revealed absent bilateral sural 
response. Rt peroneal CAMP was absent at EDB but normal at TA .Rt tibial, median and ulnar nerve motor distal latencies were 
prolonged at 6.9ms, 5.4ms and 4ms respectively. Decreased Rt tibial CAMP was observed (0.3mV). Rt tibial, median, ulnar and Lt 
median nerves motor CVs were decreased at 25m/s, 42m/s 32m/s and 36m/s respectively. There was focal ulnar conduction block in 
the forearm. Rt median F wave minimal latency was prolonged with absence Rt tibial. Needle EMG showed neurogenic motor units in 
the Rt TA and medial gastrocnemius without abnormal insertion activity. Findings could be explained by inherited neuropathy with 
superimposed entrapment neuropathies by multiple peripheral neurofibromas as well as by acquired immune mediated neuropathy. 
MRI neurography showed bilateral sural nerves were splayed by neurofibromas. Spinal fluid showed protein of 300mg/dl. He was 
started on IVIG 0.5mg/kg/day for 2days every 3weeks. After 3courses, he noticed improvement in the strength as well as back pain. 
Conclusion: Patients with neurofibromatosis can present with multifocal conduction slowing that may be related to an immune mediated 
neuropathy that is responsive to treatment rather than the conduction slowing being related to the neurofibromas. 
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Acute Intermittent Porphyria (AIP) presenting as Guillain Barre’ Syndrome (GBS)  
Vishal Shah; Deborah Y. Bradshaw, MD; Sameer Sharma 



 

 

Introduction: Acute intermittent porphyria is an acute neurovisceral porphyria caused by a partial deficiency of the heme biosynthetic 
enzyme porphobilinogen deaminase (PBGD) resulting in accumulation of neurotoxic porphyrins and their precursors. Abdominal pain, 
peripheral neuropathy and changes in mental status are the classic triad of an acute attack and all are due to effects on the nervous 
system. Sensory and motor neuropathy is common during acute AIP attacks. However, symptoms can simulate more common 
disorders such as GBS, resulting in diagnostic delay and avoidable complications. Our case highlights this diagnostic dilemma. 
Case Report: 35-year-old female presented with fever, cough and severe abdominal pain for a week followed by slowly progressive 
arm and leg weakness with tingling and numbness over 1-2 weeks. Neurologic exam was consistent with proximal more than distal 
weakness in the limbs along with decreased pin prick and light touch sensation on the trunk more than the limbs. Hyporeflexia was 
present apart from preserved Achilles reflexes. The CSF profile was normal. Initial EMG NCS reported areas of decreased recruitment 
with signs of early denervation and possible conduction block. IVIG was started for suspected GBS. However, the patient showed no 
signs of improvement and delirium ensued. At this point, AIP was considered and the urine was noted to turn red with light exposure. 
Urine porphyrins tested positive. A number of medications known to exacerbate AIP were discontinued and hemin and carbohydrate 
were administered.. The patient improved with aggressive rehabilitation. 
Conclusion: While GBS is the most common cause of acute flaccid weakness, it is not the only cause. Here, proximal weakness and 
numbness, preservation of Achilles reflexes and the evolution of a delirium suggested the diagnosis of AIP. 

F54 
Association of Immunologically Mediated Peripheral Neurological Disorders with Systemic Autoimmune Disease.  
Jaysingh Singh, MD; Sadik Khuder; Assad Amin; Noor Pirzada, MD 

Introduction: Autoimmune neurologic and systemic disease may coexist. The pathogenesis of such disorders may involve both 
environmental triggers and genetic susceptibility. 
Methods: A cross-sectional study was conducted utilizing the national inpatient sample data (NIS). Selected autoimmune diseases 
which included systemic lupus erythematosus, rheumatoid arthritis, scleroderma, Wegener granulomatosis, polyarteritis nodosa, 
Graves’ disease, Hashimoto’s disease, pernicious anemia, idiopathic thrombocytopenic purpura, hemolytic anemia and autoimmune 
hepatitis were identified by ICD –9 codes and a series of chi-square analyses were performed to study their relationship with selected 
peripheral neurological disorders including Guillain-Barré syndrome (GBS), multifocal motor neuropathy. dermatomyositis, polymyositis 
and myasthenia gravis. 
Results: Analysis revealed statistically significant association of dermatomyositis with SLE (χ2 642, p<.001) Scleroderma (χ2 1991, 
p<.001), RA (χ2 556, p<.001) ITP(χ2 8.1, p<0.004), autoimmune hepatitis (χ2 24.7, p<.0001), and statistically significant association of 
GBS was seen with Wegener granulomatosis (χ2 11.2, p<.0006) and autoimmune hemolytic anemia (χ2 34.5, p<.0001) .No statistically 
significant association was found between myasthenia gravis, polymyositis, multifocal motor neuropathy and systemic autoimmune 
diseases. 
Conclusion: Statistically significant association of dermatomyositis and GBS with systemic autoimmune disease was noted. It indicates 
the importance of search for systemic autoimmune disease in patients with immunologically mediated neurologic disorders. Further 
study of such associations may be important in understanding disease pathogenesis and determining whether such associations 
influence the prognosis of neurologic disease. 

F55 
Somatosensory stimulation for induction of cortical plasticity-mechanical versus magnetic stimulation 
Monica Christova 

Introduction: Peripheral somatosensory stimulation facilitates corticomotor excitability and induces outlasting neuromodulatory changes 
within the human sensorimotor cortex. Electrical, mechanical or magnetic stimulation can be implemented as intervention protocols. 
Methods: Using transcranial magnetic stimulation (TMS) and functional magnetic resonance imaging (fMRI) the study compares the 
effects of repetitive peripheral magnetic stimulation (rPMS) and mechanical stimulation (MSTIM) on associated motor controlling 
regions in healthy volunteers. Both interventions were applied on the upper extremity for 20min at 25 Hz frequency and compared to 
control groups. TMS single and paired pulse motor evoked potentials (MEP) from the hand muscles were recorded at baseline and up 
to 2h post intervention. Changes in BOLD contrasts were examined at baseline and 1h post intervention. 
Results: TMS revealed increased MEP recruitment curves and decreased intracortical inhibition overlasting rPMS with 1h and MSTIM 
with 2h. FMRI showed increased activation within the contralateral sensorimotor area for 1h after rPMS. The BOLD responses after 
MSTIM increased within the contralateral S1 (+20%) and M1 (+25%) for 2h. 
Conclusion: Whole-hand mechanical stimulation induces more prominent and longer-lasting neuroplasticity changes. These findings 
are of clinical relevance, for example, when choosing stimulation protocols in rehabilitation of stroke patients. 



 

 

F56 
Rapid Review of Long-Term EEG Recordings from Epilepsy Monitoring  
Manfred M. Hartmann; Franz Fürbass; Gerhard Gritsch; Ana Skupch; Johannes Koren; Johannes Herta; Andreas Gruber; Christoph 
Baumgartner; Tilmann Kluge, PhD 

Introduction: A quantitative EEG trending tool called NeuroTrend was used for rapid review of EEG recordings from patients in an 
epilepsy monitoring unit (EMU) in order to identify ictal events. NeuroTrend identifies periodic discharges and rhythmic EEG activity 
and shows trends of their localization, frequency and amplitude. It also shows trends of aEEG and background EEG frequency and 
allows viewing the corresponding EEG. The goal of our study was to assess the review quality that can be achieved in rapid, software-
assisted review of long-term EEG. 
Methods: Two reviewers used NeuroTrend to review long-term EEGs from 14 randomly selected patients from the EMU at General 
Hospital Hietzing in Vienna. Only patients who had electrographic seizures were included. Patients with ictal EEGs characterized solely 
by paroxysmal fast activity were excluded. The reviewers were asked to compile lists of time instances with suspicious patterns that 
potentially correspond to seizures within a short time. They were not asked to do a detailed assessment of the patterns. The lists of 
events were compared with the ictal events from the clinical reports from standard clinical review procedures. Sensitivity and specificity 
were assessed. 
Results: Mean recording duration per patient was 3 days and 20 hours. The mean review time spent by the two reviewers was 3 
minutes per 24 hours of EEG data. In 57% of patients (8 patients, n=14) the two reviewers found 100 % of all seizures. In 79% of 
patients (8 patients, n=14) more than 2/3 of seizures could be identified. In 3 patients they found less than 2/3 of the seizures but at 
least one. 
Conclusion: We could demonstrate the suitability of NeuroTrend for rapid review of long-term EEG recordings for EMUs. In our study 
NeuroTrend allowed identifying ictal events with a high mean sensitivity of 81% and a high mean specificity of 63%, while spending 
only 3 minutes for reviewing 24 hours of EEG recordings on average. 

F57 
Choosing Continuous Pulse Oximetry Thresholds in the EMU 
Daniel Goldenholz, MD, PhD; Amanda Kuhn; Sara Inati, MD; William H. Theodore, MD 

Introduction: Cardiopulmonary dysregulation precedes sudden unexplained death in epilepsy. Some propose using continuous pulse-
oximetry for epilepsy monitoring unit safety. However, no optimized oximeter thresholds exist. 
Methods: We observed seizure onset, offset and generalized tonic-clonic (GTC) seizure onset for 7104 hours (46 patients: 42 video-
EEG/7 intracranial-EEG recordings), assessing SaO2 thresholds for true (ictal) and false (interictal) alarms. Any threshold-crossing 
interictal oximeter reading was considered “false.” Hourly interictal false detections were averaged for each subject and used to 
compute mean between-alarm time. 
Results: Twenty-six recordings from 23 unique patients contained seizures. For false alarms, the medians (across patients) of the 
mean (within patients) number of minutes between alarms for SaO2% thresholds of 90, 88, 86, 84, 82, 80, and 78 were 3, 11, 25, 62, 
96, 146 and 223, respectively. GTC detections for those thresholds were: 96%, 94%, 94%, 84%, 84%, 81%, and 78% while non-GTCs 
detections were: 57%, 40%, 36%, 32%, 27%, 25%, and 22%. 
Conclusion: SaO2 threshold of 80-86% results in one false alarm per 0.5-2 hours, detecting 81-94% of GTCs and 22-32% non-GTCs. 
Higher thresholds detect additional seizures but increase false alarms unacceptably (1 per <11 minutes). Continuous pulse oximetry is 
a low-cost, reliable safety tool. 

F59 
Making the Diagnosis in Frontal Supplementary Motor Area Seizures with In-Home Video Capture of Seizure Semiology  
David J. Sinclair, MD; Mecheri Sundaram, MD, MBBS, FACNS 

Introduction: The frontal lobes are the second most common location for seizure onset. Many seizure types have been described but 
general categorizations include focal clonic, asymmetric tonic, hyperkinetic, absence, opercular, and hyperkinetic; many of these types 
are misdiagnosed as psychogenic attacks. 
Case Report: Our patient was a 41 year old who was referred to me for paroxysmal episodes of unsponsiveness without loss of 
awareness, body tightening, and then occasionally loss of postural tone or abnormal movements. These had been present off and on 
for 5 years. "Pseudoseizure" was suspected upon referral to me. Routine electroencephalography (EEG) and sleep deprived EEG were 
both normal. Differential diagnosis was restricted to epilepsy, convulsive syncope, hypoglycemic or hyperglycemia induced seizures, 
hypocalcemia induced spasm or psychogenic seizure. A 72 hour in-home ambulatory video-EEG was performed. The event monitor 



 

 

was actuated six times. In all instances, surface EEG activity was normal other than EMG artifact. During the second night of recording 
the event pictured occurs. This patient demonstrated paroxysmal asymmetric tonic posturing that is pathognemonic for left frontal 
supplementary motor area involvement (M2e). 
Conclusion: This case demonstrates the capability of in-home video-EEG to capture and adequately describe a frontal supplementary 
motor area seizure. This particular seizure type presents a unique diagnostic dilemma. Since the characterization of the M2e sign and 
its naming by Ajmone-Marsan and Ralston in 1957, identification of this seizure focus continues to rely on serendipitous though rare 
cortical EEG changes, or adequate characterization of seizure semiology; intracranial EEG recording can be useful in selected cases. 
Ambulatory video-EEG monitoring of sufficient duration will capture an event in a patient capable of actuating the event monitor. 

F60 
Prolonged Seizure Remission after Intracerebral Depth Electrode Placement  
Angelica Lee, DO; Vinita J. Acharya, MD; Michael Sather; Jayant Acharya, MD 
 

Introduction: Invasive monitoring with bilateral intracerebral depth electrodes is used to identify the side of seizure onset and to decide 
whether or not surgery can be performed in patients with scalp EEG findings suggesting bilateral temporal lobe epilepsy. Electrode 
insertion itself is usually not therapeutic. We report a patient with pharmacoresistant focal epilepsy who had prolonged seizure 
remission after invasive monitoring with bitemporal depth electrodes. 
Case Report: A 29 year old woman presented with focal dyscognitive and generalized tonic-clonic seizures since age 16. She tried and 
failed multiple antiseizure drugs. On noninvasive video-EEG monitoring, there were no interictal epileptiform discharges, but 10 
seizures were recorded. 6 showed right temporal EEG onset with concordant clinical lateralizing signs (right eyelid blinking, left clonic 
jerking); 1 showed left temporal onset without clinical lateralizing signs and, in 3 seizures, ictal onset could not be lateralized. Brain MRI 
showed subtly increased signal, but normal volume, in the left hippocampus. FDG-PET was normal. Neuropsychology indicated left 
temporal dysfunction. Invasive monitoring with bitemporal depth electrodes showed bitemporal interictal spikes. 7 seizures were 
recorded, including 3 focal seizures with left eye blinking, right clonic activity and left temporal ictal EEG onset, and 4 seizures with no 
EEG changes. Due to conflicting findings and lack of a clear unilateral focus on presurgical evaluation, surgery was not performed. 
However, after discharge from the unit, she reported complete resolution of seizures for 22 months, followed by recurrence. 
Conclusion: Intracerebral depth electrode placement can rarely result in prolonged remission of seizures even if surgical removal of the 
focus is not performed. We speculate that the mechanism is disruption of a critical portion of the epileptic network by the electrodes. 
 

S1 
Resting-State EEG Connectivity in Critically Ill Patients  
Manuel B. Garcia, MD; Valia Rodriguez, MD, PhD; Lester Melie, PhD; Adonisbel Valero 

Introduction: In this study as part of a protocol that aims to standardize the cognitive assessment of critically ill patients we carried out a 
resting-state EEG functional connectivity analysis. 
Methods: We evaluated changes in synchronization features and graph theoretical properties quantified by synchronization likelihood in 
patients with different scores in the Glasgow Coma Scale- GWS. EEG segments were manually selected from continuous EEG. 
Segments included at least 3min in closed eyes resting state. In all segments synchronization likelihood (SL) and graph parameters in 
delta (1-4Hz), theta (4-7), alpha (8-13) and beta (13-30) frequency bands were calculated. 
Results: Results showed that strength of the overall spatial synchronization in delta, theta, alpha and beta frequency bands increased 
with the depth of coma. Specifically synchronization in conscious patients was higher in frontal, temporal, occipital and frontotemporal 
regions but long distance synchronization was weaker than in comatose patients. Network properties as clustering coefficient -C- and 
local efficiency -Le- showed a similar pattern: both features in all frequency bands were higher in comatose than in conscious patients. 
However only in the theta band the change in C and Le with the score of GWS was gradual. Properties as characteristic path length 
and global efficiency did not show a consistent relationship with the GWS score. 
Conclusion: Overall spatial synchronization differed between comatose and conscious patients. The increment in the overall spatial 
synchronization observed in comatose patients could be a sign of the altered interaction between the thalamocortical system and the 
forebrain systems that is restored with awareness. Changes in the topology of the neural networks from coma to awareness could be a 
potential functional marker for the assessment of consciousness recovery in ICU. 

S2 
Quantitative Detection of Seizure Onset  
Kumar Sannagowdara, MD; Kurt Hecox, MD, Phd 



 

 

Introduction: This is a study on direct comparison of the accuracy of detecting seizure onsets using quantitative analysis of EEG signals 
versus the performance of trained epileptologists. One motive for this study is to better separate apparently generalized seizure onsets 
from onsets, which are focal in origin with secondary generalization. 
Methods: Seizures were chosen from a larger set based upon the availability of simultaneous artifact free degments of intra and extra 
cranial data, focal onset seizures (based upon the intracranial data) distributed in different pediatric age groups. There were ten 
samples of ten second each, intracranial EEG segments with seizures were chosen and along with ten segments which did not contain 
seizures. The simultaneous surface EEG recordings of the same duration with and without seizures were obtained. Four-experienced 
epileptologist’s were asked to label each of the segments as containing or not containing a seizure onset. None of the judging 
epileptologist’s was involved in the selection of the EEG segments. The quantitative analysis applied Kolmogorov entropy, correlation 
dimension, tests using surrogates and eigenvalues. Since this data was categorical, chi-square analyses were applied 
Results: There were a total of 80 judgments made by the epileptologist’s, of which 42 were correct. There were 20 categorizations by 
the quantitative metrics, of which 19 were correct. This difference in performance was significant at the P<.01 levels 
Conclusion: It is possible for quantitative measures to out-perform trained human observers in the detection of seizure onset in blinded 
studies of surface EEGs. This raises the opportunity for the earlier detection of seizure onset, prior to secondary generalization. 

S3 
Functional Network Organization Derived from EEG Reveals Postsurgical Evolution in Temporal Lobe Epilepsy Patients.  
Lilia Maria Morales Chacon, PhD 

Introduction: Objective: To evaluate functional network organization derived from postsurgical Resting-state Electroencephalogram 
(EEG) in temporal lobe epilepsy patients. 
Methods: 30 adult patients with intractable temporal lobe epilepsy (TLE) submitted to temporal lobectomy were evaluated. Resting-
state EEG recordings were obtained at 24 months after resection. We investigated the characteristics of the functional brain network of 
TLE patients that were seizure-free (SF) and non-seizure free (NSF) after surgery for right or left temporal lobe (RTLE and LTLE 
respectively). Epileptogenic zone lateralization and postsurgical evolution were taken into account. Synchronization likelihood (SL) was 
used to characterize synchronization in different frequency bands of the EEG recorded under resting-state eyes-closed condition. 
Graph theoretical properties were reconstructed from the synchronization matrix and characterized by a clustering coefficient (a 
measure of local connectedness) and shortest path length (a measure of overall network integration). 
Results: Results showed that differences between surgical groups were more prominent in the alpha band (8-13Hz). In this band, SF 
and NSF RTLE patients significantly differed in the synchronization strength between occipitotemporal and frontotemporal leads; no 
significant difference was found however in the synchronization of LTLE patients. Network property analysis showed that shortest path 
length and clustering coefficient were smaller in SF than in NSF. 
Conclusion: These results suggest that seizure-free patients have a less organized functional brain network (lower clustering coefficient 
and smallest path length) than non-seizure-free patients, a type of network organization that probably hampers seizure generation and 
propagation. Our results even when preliminary increase the insight into functional network reorganization related to surgical outcome. 

S4 
Utilization of Quantitative EEG Trends for Critical Care Continuous EEG Monitoring: A Survey of Neurophysiologists  
Christa B. Swisher, MD; Saurabh R. Sinha, MD, PhD, FACNS 

Introduction: Objective: Quantitative EEG (QEEG) can be used to assist with review of the large amounts of data generated by critical 
care continuous EEG (CCEEG) monitoring. This study aimed to identify current practices regarding the use of QEEG in monitoring of 
critical care patients. 
Methods: Methods: An online survey was sent to 796 members of the American Clinical Neurophysiology Society (ACNS). The survey 
invitation instructed only neurophysiologists to participate. 
Results: The survey was completed by 97 neurophysiologists. Survey respondents reported that neurophysiologists and 
neurophysiology fellows are most likely to serve as QEEG readers (97% and 52%, respectively). However, 21% of respondents 
reported non-neurophysiologists are also involved with QEEG interpretation. The majority of non-neurophysiologist QEEG data review 
is aimed to alert neurophysiologists to periods of concern, but 22% reported that non-neurophysiologists use QEEG to directly guide 
clinical care. QEEG was utilized most frequently for seizure detection (92%) and burst suppression monitoring (59%). A smaller 
number of respondents utilize QEEG for monitoring depth of sedation (29%), ischemia detection (28%), vasospasm detection (28%) 
and prognosis after cardiac arrest (21%). About half of respondents do not review every page of the raw CCEEG record when using 
QEEG. Respondents prefer a panel of QEEG trends displayed as hemispheric data, when applicable. There is substantial variability 
regarding QEEG trend preferences for seizure detection and ischemia detection. 



 

 

Conclusion: Conclusions: QEEG is being used by neurophysiologists and non-neurophysiologists for applications beyond seizure 
detection, but practice patterns vary widely. There is a need for standardization of QEEG methods and practices. 

S5 
Effect of Electrode Reduction on Detection of EEG Patterns in Intensive Care Patients  
Franz Fürbass; Johannes Herta; Johannes Koren; Andreas Gruber; Christoph Baumgartner; Tilmann Kluge, PhD 

Introduction: We investigated the influence of the number of electrodes on automatic detection of EEG patterns in intensive care 
patients. 
Methods: Long-term EEGs of 83 patients (total 6733h, mean 73h) with 19 electrodes were recorded in two intensive care units. Two 
EEG experts independently annotated periodic discharges (PD), slow rhythmic activity (SRA, <4Hz), fast rhythmic activity (FRA, 
>=4Hz), and burst suppression patterns (BSP) in the first minute of each recording hour. A fully automatic computer algorithm was 
used to detect the EEG patterns. We then reduced the number of electrodes available for the automatic detection. These detection 
results were compared to the consensus annotations of the reviewers to quantify sensitivity and the number of electrodes for which 
sensitivity dropped more than 15% (D15%). 
Results: PD were detected with a sensitivity of 87% in the EEGs including 19 electrodes and reached a D15% already at 14 electrodes. 
SRA patterns were detected with sensitivity=95% and D15%=11, FRA with sensitivity=94% and D15%=12, and BSP with 
sensitivity=90% and D15%=7. 
Conclusion: PDs are most susceptible to electrode reduction; BSPs can be detected adequately even with 7 electrodes. This study 
shows that the number of required EEG electrodes strongly depends on the EEG pattern of interest. 

S6 
Combining Inverse Solutions and EEG-Functional Connectivity to Assess for Preserved Cognitive Processing in ICU.  
Valia Rodriguez, MD, PhD; Adianes Herrera; Adonisbel Valero 

Introduction: Deciding whether a patient with a disorder of consciousness -DOC- is in a vegetative or a minimal conscious state is 
challenging. Lack of sensitive and objective diagnostic techniques determines that about 40% of cases are misdiagnosed. The situation 
is more complicated in intensive care environment where a wrong diagnosis could affect the quality of treatment. In this study as part of 
a protocol that aim to standardize the cognitive assessment of critically ill patients we carried out a combined inverse solution and EEG 
functional connectivity analyses to explore differences between patients with and without DOC in intensive care unit -ICU. 
Methods: Data was obtained from EEG of critical ill patients with different degree of awareness (ie: conscious, stupor, LIS, coma and 
UWS). For analysis EEG segments were obtained from different auditory stimulation conditions. 
Results: Results showed that main differences between conscious and coma or UWS were: 1- distinctive activations of frontoparietal 
areas, including precuneus and cuneus in conscious, stupor and LIS patients, especially during the presentation of structured stimuli 
(ie: music, message); 2- A pattern of synchronization at the level of electrodes characterized by an increase in the clustering and 
strength of connections during the presentation of structured stimuli in conscious, stupor and LIS patients. 
Conclusion: Even when our results are preliminary they suggest that the combination of these analysis techniques could have enough 
sensitivity to detect preserved cognitive processing in ICU. 

S7 
Quantitative Measurement of EEG Reactivity 
Michael Clark; Emily Johnson, MD; Eva K. Ritzl, MD, FACNS 

Introduction: EEG reactivity is an important predictor of outcome in brain injury, including anoxic injury and traumatic brain injury. 
However, inter-rater reliability of EEG reactivity can be low. Hermans et al published an algorithm to detect EEG reactivity using 
quantitative measures in comatose patients undergoing EEG. The temporal brain symmetry index (tBSI) was found to be the best 
predictor of reactivity. We aimed to test this method using patients undergoing continuous EEG monitoring for altered mental status. 
Methods: We identified 15 consecutive patients undergoing continuous EEG monitoring for altered mental status with documented 
stimulation for reactivity testing. Sixty-second periods before and after stimulation were preprocessed with a sixty hertz notch filter and 
decomposed into independent components for EKG and artifact removal. Five qEEG statistics (the temporal brain symmetry index, a 
two-group test p-value, a Kolmogorov-Smirnov test p-value, the relative entropy, and a peak comparison classification) were calculated 
over various frequency bands for each channel in the EEG patient file. 
Results: Replication of the quantitative analysis described by Hermans et al was feasible. Statistical analysis is ongoing, and results will 



 

 

be presented. 
Conclusion: Validation of the new quantitative EEG algorithms is important for future research and has implications for clinical care. 

S8 
Choosing Wisely: Top Five List for Pediatric Outpatient EEG  
Brian Grabert, MD 

Introduction: Choosing Wisely initiated in 2012 by ABIM and consumer oriented organizations to encourage “physicians, patients, & 
others to think and talk about tests and procedures that may be unnecessary. "The AAN is the only neurological society out of 65 
Societies to publish a list. I propose a Choosing Wisely Top Five list for Pediatric Outpatient EEG to include: Behavior/Mood Disorders; 
ADHD; Syncope; Developmental Delay/ Autism; Headache. 
Methods: 474 consecutive, outpatient EEGs,ages 4 to 18 yr.,were read by one Pediatric Neurologist and correlated with presenting 
diagnosis and the specialty of the ordering Practitioner. The referral diagnosis was confirmed by EEG technician's history and any 
mention of seizures, the EEG was placed in this category. Ordering diagnoses were collapsed into 6 categories: Seizures; 
Developmental Delay/Autism; [ADHD]; Syncope; Headache; Behavioral /Mood disorders. Four Practitioner Categories were formed: 
Pediatricians; Pediatric Neurologists; Pediatric Psychiatrists; Family Practitioner/PAs/NPs. EEGs were dichotomized into Normal or 
Epileptiform 
Results: Most epileptifom EEGs were recorded in patients with a diagnosis of seizures [76%] . Of all EEGs ordered for seizures 26% 
were epileptiform. Epileptiform EEGs were seen in 3.5% of EEGs ordered for Behavior disorders; 4.9% for ADHD; 9% for 
Developmental Delay/Autism; 0% for Syncope, & Headache Child Psychiatrists ordered the most outpatient EEGs [43.5 %]; 4.4% 
epileptiform . Pediatricians 27.6% of EEGs; 16.8% epileptiform. FPs/NPPs ordered 19.4% EEGs ; 5.4% epileptiform. Pediatric 
Neurologists 6.8% EEGs; 37.5% epileptiform. 
Conclusion: The major reason to order an EEG in an outpatient pediatric population is to rule out seizures .This study shows that 
epileptifom EEGs ordered for 5 common diagnoses other than seizures are very infrequent. EEGs should not be routinely ordered for 
these Five diagnoses. Consideration should be given to limiting which practitioner can order an EEG. 

S9 
Automatic Interpretation of EEGs for Clinical Support  
Amir Harati, PhD; Meysam Golmohammadi; Mercedes P. Jacobson, MD; Silvia Lopez; Iyad Obeid, PhD; Joseph Picone; Steven 
Tobochnik, MD 
 

Introduction: Manual review of an EEG by a neurologist is time-consuming and tedious. Interrater agreement is low for annotation of 
low-level events such as spikes and sharp waves. A clinical decision support tool that automatically interprets EEGs can reduce time to 
diagnosis, reduce error and enhance real-time applications such as ICU monitoring. We present a high performance classification 
system based on principles of big data and machine learning. 
Methods: A hybrid machine learning system was developed using a combination of hidden Markov models (HMMs) for sequential 
decoding and deep learning for postprocessing. The system detects three events of clinical interest: (1) spike and/or sharp waves, (2) 
periodic lateralized epileptiform discharges, and (3) generalized periodic epileptiform discharges. The system also detects three events 
used to model background noise: (1) artifacts, (2) eye movement and (3) background. 
Results: A baseline system, originally developed to give high performance on the MIT-CHB Corpus, was evaluated on this task. This 
system, which consists of heuristics based on waveform properties, delivered a 99% detection rate with a 37% false alarm rate. It is not 
uncommon for such research systems to fail on clinical data. Clinicians have long complained about the high false alarm rates of such 
systems, and indicated a detection rate of 95% with a false alarm rate below 5% was required for clinical use of this technology. Our 
system produced a detection rate of 89% while maintaining a false alarm rate of 4%. The postprocessing also improved accuracy on 
spike detection from 25% to 55%. 
Conclusion: Clinical use of such systems is limited due to poor classification performance – specifically a high false alarm rate. The 
existence of the TUH EEG Corpus provides for the first time a sufficient amount of data to apply powerful machine learning algorithms. 
As a result, performance is now approaching that required for clinical acceptance. 

S10 
Is 100 Seconds of NREM Sleep Sufficient to Diagnose ESES?  
Amanda R. Weber, DO; Dara Albert; Anup Patel 



 

 

Introduction: Strategies for diagnosing ESES vary widely among interpreting neurologists. Standard methods can be time consuming 
and require a child to be able to tolerate an overnight EEG. Our aim was to evaluate if the spike-wave index (SWI) for the first 100 
seconds of sleep is reflective of the SWI based on a conventional method. 
Methods: We reviewed EEGs from 2005-2011 that were considered diagnostic of ESES by the original interpreting neurophysiologist 
based on unspecified methods. The SWI for the first and last sleep cycles (long method) was calculated by two independent 
neurophysiologists; two different neurophysiologists then calculated SWI for the first 100 seconds of sleep (short method). ESES was 
defined based on a SWI of > 85%. The two SWI scores were compared. 
Results: Fourteen EEGs were reviewed. Despite being considered by the initial interpreter as diagnostic of ESES, only 4 of the studies 
had a SWI of >85% based on the long method. The short method identified 5 of those studies that had a SWI >85% in the first 100 
seconds of sleep. For a diagnosis of ESES, the sensitivity of the short method is 100%, and the specificity is 90%. The Spearman’s 
correlation coefficient is 0.5815 (p-value=0.0292), indicating the two methods are moderately correlated. 
Conclusion: The SWI for the first 100 seconds of NREM sleep is predictive of the SWI for the entire first and last sleep cycle with a 
good sensitivity and specificity in our cohort. This suggests an alternative method for diagnosing ESES without requiring analysis of a 
full night of sleep. 

S11 
Delay in Diagnosis of Hashimoto Encephalopathy presenting with De Novo Seizures and Status Epilepticus: A Rare Entity or 
An Underdiagnosed Condition?  
Arun Swaminathan; Muhammad S. Zafar, MD; Gulam Khan, MD; Meriem Bensalem-Owen, MD, FACNS 

Introduction: Hashimoto encephalopathy (HE) also known as steroid-responsive encephalopathy associated with autoimmune 
thyroiditis (SREAT) is considered a rare and underdiagnosed cause of seizures. Delay of treatment of HE is not uncommon due to the 
relapsing-remitting course and diversity of symptoms. We describe electroencephalographic (EEG) features of 5 patients with HE 
whose initial presentation was either seizures or status epilepticus. 
Methods: Retrospective review of clinical and EEG features of patients diagnosed with HE presenting with seizures or status 
epilepticus. 
Results: Over a 2 year period, 5 patients, all women, were identified. Mean age was 48 years. Diagnosis was made approximately 6 
months after initial presentation (range 3 weeks to 18 months). On continuous video-EEG monitoring and standard EEG, all patients 
had slowing and interictal epileptiform discharges. Two patients presented with sub-clinical status epilepticus. 
Conclusion: In this short series, there was considerable delay in diagnosis of HE (up to 18 months in one case). All patients presented 
with either seizures or status epilepticus. Unlike other encephalitides such as NMDAr encephalitis, where ictal extreme delta brushes 
have been described, there is no specific ictal or inter-ictal EEG pattern in HE that may guide to an early diagnosis and treatment. 

 
S12 
Reliability of Scalp EEG in the Epilepsy Monitoring Unit  
Erik Sass, MD; Mackenzie C. Cervenka, MD; Dana Boatman, PhD 

Introduction: Epilepsy patients are assessed for surgical candidacy with scalp video EEG collected in Epilepsy Monitoring Units (EMU). 
Reliable data are essential for seizure localization. Our aim was to assess the reliability of scalp EEG recordings with the auditory N100 
event-related potential (ERP) as it is an obligatory and robust signal and is reliable in intracranial recordings. 
Methods: Patients age 18-65 years admitted to the Johns Hopkins EMU from August 2014-June 2015 were included. Patients with 
intellectual disability, abnormal hearing, and those non-fluent in English were excluded. Auditory ERPs were generated with pure tone 
stimuli (passive oddball paradigm; 1000/1200Hz; 300 trials). Noisy channels/trials were excluded. Remaining trials were averaged and 
N100 was identified. Within patients response latencies and amplitudes were compared between test and retest with paired t-tests and 
Spearman’s rank correlation coefficient given small sample sizes. 
Results: Recordings from 14 patients were analyzed from those with interpretable midline (11/14) and lateral N100 (10/14). There was 
no significant difference between midline latencies or amplitudes (latency p=0.78; amplitude p=0.92). Midline latencies (r=0.92, 
p=0.0001) were more correlative than amplitudes (r=0.05, p=0.87). Right latencies were more correlative than left (right r=0.84, 
p=0.003; left r=0.54, p=0.11). In patients with focal epilepsy, latencies on the side contralateral to a known seizure focus were more 
correlative than ipsilateral (contra- r=0.88, p=0.02; ipsi- r=0.44, p=0.38). 
Conclusion: Auditory N100 latencies are reproducible across multiple days of EEG recording for individual patients. There was a 
stronger correlation between response latencies contralateral to a patient’s seizure focus than ipsilateral. There was poor correlation 
between amplitudes within subjects. 



 

 

S13 
Yield of ambulatory EEG  
Pedro Balaguera, MD; Anna Serafini, MD; Stephan Schuele, MD, MPH, FACNS 

Introduction: Ambulatory EEG (AmbEEG) is frequently used in patients with new onset epilepsy and normal routine EEG to capture 
interictal epileptiform abnormalities. AmbEEG can also be used to record events in patients with frequent clinical seizures to confirm 
the diagnosis or to capture subclinical seizures in patients with epilepsy who may not be aware of all their events. The yield of 
AmbEEG in answering the clinical question for these three indications is unclear. 
Methods: Complete AmbEEG tracings of 155 patients (290 recording days) were reviewed by a certified neurophysiologist. AmbEEG 
were ordered for the three indications outlined above. 
Results: The most frequent indication was for detecting subclinical seizures (73 patients, 47%). Events were recorded in 15 patients 
(20.5 %): 3 had paroxysmal events (PE) and 12 had epileptic seizures (9 focal epilepsy and 3 generalized epilepsy). The second most 
frequent indication was for capturing clinical events (47 ambulatories). Events were recorded in 16 patients (34%): 12 were PE and 4 
were epileptic seizures (2 focal epilepsy and 2 generalized epilepsy). The third indication was diagnostic, for determining the epilepsy 
syndrome, in the remaining 35 studies. Epileptiform discharges were found in 7 of them (20%): 2 patients were diagnosed with focal 
epilepsy and 5 with generalized epilepsy. In 3 out of those 35 patients, PE were captured. 
Conclusion: In patient with clinically controlled epilepsy, AmbEEG can capture unrecognized subclinical seizures in about 20% and are 
an important tool to optimize management and direct safety precautions. Clinical events were recorded in about one third of patients 
which is approximately half of the yield reported in EMU permitting medication taper if necessary. The incremental value of detecting 
epileptiform activity in patients with a normal initial EEG was only 20% which is slightly lower than historical data showing an additional 
35% of epileptiform abnormalities by performing up to 4 serial EEGs. 

S14 
14- and 6 Hz Positive Spikes in Pediatric Population  
Osama Muthaffar, MD, SBPN, CSCN; Roy Sharma, RET, CBET; Miguel Cortez, MD, CSCN 

Introduction: Benign EEG variants (bEEGv) are patterns with epileptiform appearance and are clearly distinguished from the ongoing 
background EEG activity and are of doubtful clinical significance. These bEEGv can be complex superimposition of wave forms that 
can be challenging and confuse the reader. There are well described bEEGv however, the pattern of 14 and 6 Hz positive spikes is 
under reported in the current literature of pediatric electroencephalography. 
Methods: We reviewed a random cohort of 650 pediatric EEGs (0 to 18 years) at The Hospital for Sick Children in Toronto, from April 
2013 to September 2015. All digital EEG recordings were performed with the 10-20 system of electrode placement. The prevalence of 
14 and 6 Hz positive spikes variant was compared with the reported literature. 
Results: Four (0.62%) out of 650 EEGs fulfilled the criteria for 14 and 6 Hz positive spikes . All four patients had history of seizures. 14 
& 6 per second positive spiking (ctenoids) were reported by Schwartz and Lombroso (1968) in (55%) of 118 normal students. Metcalf 
(1963) reported (26%); Gibbs and Gibbs (1964) (2%); Lombroso et al., (1966) (58%); Demerdash et al. (1968) reviewed 472 normal 
children`s EEGs and found (7%) and (16.2%) of 599 by Eeg-Olofsson aged 1-15 years (1971). Charles and Zeigler in 1963 reported it 
in (6%) 0f 2200 adults and children EEGs from (1956-to-1958). Domenici et al (1991) reported it in (17%) of 109 children. 
Conclusion: The 14 and 6 Hz positive spikes are of rare occurrence in digital EEG recordings compared to the classical years of analog 
EEG recordings. Awareness of the occurrence of this bEEGv will continue to prevent misdiagnosis and unnecessary pharmacological 
treatments. 

 
S15 
A Micro-Subdermal Wire Electrode (µSWE): a Chronic, 40-Gauge Ag-Ag/Cl EEG Electrode  
John R. Ives, B.Sc. 

Introduction: Traditional cup EEG electrodes are not designed for nor are they well suited for very long-term (days, weeks, or months) 
EEG recordings. 
Methods: We have developed an extremely fine, subdermal, pure silver wire EEG electrode that is only 40-gauge (0.004" or 0.11mm) 
in diameter. The µSWE is similar in design to the original Subdermal Wire Electrode (SWE), as it is a pure silver wire with a Teflon 
insulation and bared about 3mm at the tip to form a high quality, low noise Ag-Ag/Cl biopotential (EEG) recording electrode. However, 
now the µSWE can be inserted into the subdermal space using a 32-gauge (0.010", or 0.25mm diameter) hypodermic needle instead 
of a 25-gauge (0.019" or 0.50mm diameter) needle. The µSWE insertion needle is now the same size as standard acupuncture 



 

 

needles which are routinely placed in awake patients without significant discomfort. As with the standard SWE, the µSWE once placed 
and fixed is capable of recording for months without maintenance or adjustment. The µSWE is very small and thus compatible with CT, 
MR, X-ray, SPEC, MEG and TMS. The µSWE has a higher impedance (<25k[ compared to <5K[); however, modern, very high input 
impedance EEG amplifiers can readily accommodate this impedance without any degradation in EEG signal quality. 
Results: Limited clinical experience has been obtained at the U of Lausanne Clinics on selected chronic, comatose patients. They were 
recorded with 11 µSWEs each. We "did not find any significant difference in the recordings quality" compared to regular SWE or 
standard EEG electrodes; per Dr. Andrea Rossetti. 
Conclusion: The µSWE may have an application in very long-term EEG recordings (cEEG). The µSWE may also be used in other EEG 
situations where it's extremely small size, high quality, and maintenance-free EEG recording characteristics are an asset (cEEG, LTM, 
AEEG) and superior to traditional cup electrodes in specific applications. 

S16 
EEG Spikes are Associated with Sleep Architecture in Children with Epilepsy  
Sejal V. Jain, MD; Jennifer Vannest; Jeffrey Tenney, MD, PhD; Thomas Maloney; Caroline Spencer; Melodie Dixon 

Introduction: Benign epilepsy with centro-temporal spikes (BECTS) is one of the most common epilepsy in children and is associated 
with location-specific spikes that are amplified during sleep. Sleep-related co-morbidities also are common in children with BECTS. 
Despite these, limited data evaluate the impact of sleep on epilepsy parameters. The purpose of this study was to identify the 
association of sleep architecture with EEG spikes. 
Methods: Six to12 years old children with BRE were enrolled and overnight electroencephalograms (EEGs) were performed at the 
baseline time-point, prior to medication onset. The EEGs were scored for spikes during sleep and wakefulness. The EEGs were scored 
for spikes as left sided, right sided and if present in both sides- bilateral, and for sleep architecture as wakefulness after sleep onset 
(WASO: awake period after sleep onset, measured in minutes), total sleep time (TST: total duration of sleep during the study, 
measured in minutes) and arousal index (AI: numbers of arousals per hour of sleep) were calculated. Regression analysis was 
performed to establish association between these sleep parameters and EEG spikes. 
Results: Thirty three children, 18 male, 15 female, aged 5.1-12.7 were included. Sleep architecture showed WASO mean 28.2, 
standard deviation (SD) 35.1, AI 6.7 SD 1.6 and TST 515.3 SD 51.2. On regression analysis, increase in WASO was significantly 
associated with increase in spikes during wakefulness on the right side (R2= 0.5, p=0.03) and AI with awake discharges on the left side 
(R2=1.3, p=0.01). No significant association was seen with TST. 
Conclusion: The results show that increased arousals and increased wake time in sleep are associated with worsening spikes during 
daytime in children with BECTS. Hence, poor sleep may be associated with increased spikes in children with BECTS. Further studies 
are needed to understand the impact of sleep and spikes on neuropsychological outcomes. 

S17 
Automated EEG Interpretation: A Clinical Evaluation and Validation  
Justin Cheongsiatmoy, MD, MBA; Ning Zhong, MD, PhD; Hiroshi Shibasaki, MD, PhD, FACNS; Masatoshi Nakamura; Marc R. Nuwer, 
MD, PhD, FACNS 

Introduction: Due to its complexity and variability, EEG is conventionally interpreted by neurophysiologists through visual analysis. 
However, the accuracy of EEG reports is dependent upon the experience of the reader. If EEG can be automatically interpreted, it is 
hypothesized to be more quantitative and more objective than visual inspection by different reviewers. Drs. Hiroshi Shibasaki and 
Masatoshi Nakamura have developed a computer-assisted system (QP-270) for automatic, systematic and comprehensive 
interpretation of the adult EEG. 
Methods: To test inter-reader reliability, we collected 90 routine 30-min EEGs (60 outpatient and 30 inpatient) and ran QP-270 software 
to obtain EEG interpretation and results. We then compared these automated results to those made by attending level 
neurophysiologist through visual analysis. 
Results: 1) Of the 90 EEGs analyzed, 56 were normal and 34 abnormal studies according to visual inspection; QP-270 recognized 18 
normal studies, and labeled the remaining 72 as abnormal. 2) Inter-reader (Inter-rater) agreement Kappa between QP-270 vs visual 
analysis to determine normal vs abnormal study was 0.225; QP-270 had high false positive rate mis-interpreting normal studies as 
abnormal EEGs. 3) QP-270 showed high sensitivity detecting the abnormal EEG. 4) When analyzing abnormal EEG, QP-270 did well 
by detecting slow EEG rhythms which were either focal or diffuse; it also demonstrated fairly accurate detection of epileptiform 
discharges. Inter-reader agreement Kappa was close to 0.3 when analyzing abnormal studies. 
Conclusion: QP-270 may serve as an educational tool to help neurology trainees recognize abnormal EEG findings including spike and 



 

 

sharp waves as well as focal findings in the record. In this study, QP-270 sometimes labeled episodes of drowsiness as abnormal. 
Therefore, QP-270 may be optimal in assessing only those portions of the record which demonstrate maximal wakefulness. 

S18 
Neuroimaging Abnormalities That Predict Mortality In Patients With Generalized Periodic Discharges (GPDs)  
Neville Jadeja, MD, MPH; Reza Zarnegar, DO, FACNS; Alan D. Legatt, MD, PhD, FACNS 

Introduction: Neuroimaging abnormalities have been described in association with generalized periodic discharges (GPDs) but their 
prognostic significance is unclear. We investigated the association of specific neuroimaging abnormalities with mortality in hospitalized 
patients with GPDs. 
Methods: We reviewed neuroimaging data from inpatients at three different hospital sites affiliated with our institution in whom GPDs 
were reported by fellowship-trained electroencephalographers during the years 2010-2012. Neuroimaging abnormalities were classified 
as acute and chronic infarctions, leukoaraiosis, intracranial hemorrhage, diffuse anoxic brain injury and mass lesions. Cox regression 
was used to determine statistical associations. Other clinical data was included in the multivariate analysis. 
Results: We identified 114 patients with GPDs. Their mean age was 69.9 (± 14.1 SD) years, and 71 (62.3%) were women. There were 
56 inpatient deaths (49%). In the multivariate analysis, leukoaraiosis was found to be significantly associated with increased in-hospital 
mortality as shown in the Table. 
Neuroimaging/Patients/Hazard Ratio/P-Value 
Acute Infarction - 17 - 1.178 - 0.768 
Chronic Infarction - 9 - 1.945 - 0.291 
Leukoaraiosis - 24 - 2.755 - 0.040* 
Intracranial Hemorrhage - 5 - 1.070 - 0.912 
Diffuse Anoxic Brain Injury - 7 - 1.352 - 0.663 
Mass lesions - 7 - 3.854 - 0.056 
Conclusion: Unexpectedly, cerebral leukoaraiosis was the only neuroimaging abnormality that was significantly associated with in-
hospital mortality in patients with GPDs. The smaller sample size for the other neuroimaging abnormalities may have contributed to 
their failure to reach statistical significance. Further studies are needed to confirm these results and to determine if the severity of the 
leukoaraiosis affects mortality. 

S19 
Perception of HD EEG Studies Among HD EEG Clinical Users  
Yi-Jou Tsai, MD; Robert D. Bolen, MD; Leonardo Bonilha, MD, PhD; Jonathan J. Halford, MD, FACNS 

Introduction: During high-density electroencephalogram (HD EEG), a recording is made from a larger numbers of electrodes (64, 128, 
or 256) than conventional EEG, theoretically improving localization of intracranial electrical signals. This higher EEG spatial resolution, 
as well as lower cost compared to magnetoencephalography (MEG), could make it a useful tool for epilepsy pre-surgical evaluation. 
However, HD EEG continues to be used infrequently for clinical purposes. 
Methods: We developed a 17 question questionnaire to assess perception of HD EEG studies among HD EEG providers. E-mail 
addresses of HD EEG users were obtained from Electrical Geodesic (EGI) and the questionnaire was sent as an attachment. 
Responses were obtained from 14 institutions and results were tabulated with percentages calculated for multiple choice questions. 
Results: Results suggested that the most common usage of HD EEG was a one-hour 256 lead EEG in adult patients undergoing pre-
surgical evaluation. Interestingly, 79% of responders thought that “all patients undergoing pre-surgical evaluation should have an HD 
study”, but only 21% of responders indicated that HD EEG data was “crucial for the diagnosis and management of patients with 
epilepsy”. Though most institutions reported only preforming 1-10 HD EEGs per month, 43% thought that HD EEG will become 
standard of care for selected patients with difficult medication-refractory epilepsy, and 43% thought the HD EEG will become standard 
of care for all patients with epilepsy. Most respondents used Netstation (EGI software) to review the HD EEG and the most common 
features employed were (1) scalp maps and (2) source localization with LAURA. 
Conclusion: Overall, most respondents thought that HD EEG was an important, but not crucial, component of epilepsy pre-surgical 
evaluation and that it would eventually be used more broadly. 

S20 
Bilateral Needle EMG Changes in A Unilateral Hypoglossal Neuropathy From A Skull Based Cyst  
Julia Whitlock, MD; Kennelly Kathleen, MD, PhD; Jay Van Gerpen, MD; Devon Rubin, MD 



 

 

Introduction: Unilateral hypoglossal neuropathy is rare but can be seen with various pathologies. Needle EMG and neuroimaging can 
be helpful in establishing the diagnosis and determining a potential etiology. Tongue innervation has traditionally been regarded as 
unilateral; however, crossed motor innervation to the tongue has been demonstrated via EMG. 
Case Report: A 67 year old man presented with a 7 month history of dysarthria and “swollen tongue” after a prodrome of headaches, 
myalgias, neck pain, nausea, and vomiting. He was treated for strep throat but did not improve. At the time of neurologic evaluation, his 
exam was remarkable for flaccid dysarthria, bilateral (left greater than right) tongue weakness and atrophy but no other bulbar 
weakness. The rest of the neurologic exam was normal. Lingual needle EMG showed increased insertional activity with fibrillation 
potentials on the left and high amplitude, long duration motor unit potentials with moderately reduced recruitment bilaterally. Brain MRI 
w/wo contrast showed a peripherally enhancing 14 x 7 mm T2 extradural hyperintense focus in the left premedullary cistern at the level 
of and cephalad to the left hypoglossal canal, consistent with a skull based ganglion or synovial cyst. 
Conclusion: Unilateral hypoglossal neuropathy from a skull based cyst is a rare cause of dysarthria. Needle EMG is helpful in 
confirming hypoglossal neuropathy. Crossed motor innervation to the tongue has previously been demonstrated via EMG. The 
electromyographer should be aware of crossed innervation to the tongue. 

S21 
Prolonged CMAP Duration In Early Acute Inflammatory Demyelinating Polyradiculoneuropathy   
Priya Dhawan, MD; Brent Goodman, MD 

Introduction: Unilateral hypoglossal neuropathy is rare but can be seen with various pathologies. Needle EMG and neuroimaging can 
be helpful in establishing the diagnosis and determining a potential etiology. Tongue innervation has traditionally been regarded as 
unilateral; however, crossed motor innervation to the tongue has been demonstrated via EMG. 
Case Report: A 67 year old man presented with a 7 month history of dysarthria and “swollen tongue” after a prodrome of headaches, 
myalgias, neck pain, nausea, and vomiting. He was treated for strep throat but did not improve. At the time of neurologic evaluation, his 
exam was remarkable for flaccid dysarthria, bilateral (left greater than right) tongue weakness and atrophy but no other bulbar 
weakness. The rest of the neurologic exam was normal. Lingual needle EMG showed increased insertional activity with fibrillation 
potentials on the left and high amplitude, long duration motor unit potentials with moderately reduced recruitment bilaterally. Brain MRI 
w/wo contrast showed a peripherally enhancing 14 x 7 mm T2 extradural hyperintense focus in the left premedullary cistern at the level 
of and cephalad to the left hypoglossal canal, consistent with a skull based ganglion or synovial cyst. 
Conclusion: Unilateral hypoglossal neuropathy from a skull based cyst is a rare cause of dysarthria. Needle EMG is helpful in 
confirming hypoglossal neuropathy. Crossed motor innervation to the tongue has previously been demonstrated via EMG. The 
electromyographer should be aware of crossed innervation to the tongue. 

S22 
Mirror Movements(MM) as an Objective Marker of Upper Motor Neuron Involvement in Egyptian Patients with Subclinical 
Amyotrophic Lateral Sclerosis(ALS)  
Mohamed H. Hassan, MD; Marwa Hassan, MD; Reinhard Dengler, MD 

Introduction: Mirror movements (MM) is a useful method to detect early UMN involvement in ALS which is sometimes often difficult to 
assess in early stage of the disease or in patients in whom LMN lesion is severe. 
Methods: 30 patients with subclinical ALS had been examined for MMs phenomena, needle EMG study and transcranial magnetic 
stimulation in both upper and lower limbs muscles at both sides 
Results: MMs had been recorded by using magnetic stimulation in the lower and upper limbs (27%,46%) and by using EMG from the 
lower and upper limbs (46%,46%).Correlations had been detected with the weakness. 
Conclusion: MMs can be detected by using electrophysiological procedures like the MEPs and the EMG .It is good specific test but less 
sensitive with high positive predictive value in diagnosing the ALS.  

 
S23 
Pathophysiologic Approach by Blink Reflex and EMG Studies in Essential Blepharospasm  
Doo E. Kim, MD, PhD; Jeong H. Han, MD, PhD 

Introduction: Blepharospasm (BS) is best categorized as focal dystonia, but the biochemical and neuroanatomical mechanisms are 
poorly understood. We performed this study in order to postulate the pathophysiologic mechanism of essential BS, using blink reflex 
test and EMG studies. 



 

 

Methods: We studied 24 patients with essential BS and 51 normal adults. Blink reflex tests and EMG on orbicularis oculi muscle were 
performed in all patients. We evaluated our electrophysiological data, comparing with those obtained from other studies, in which 
bulbocavernosus reflex, H-reflex, and T-reflex tests were done. We also compared our EMG data with those of hemifacial spasm and 
facial myokymia in other studies. 
Results: 1. Rl response latency of blink reflex test in 24 patients with essential BS was not changed, but R2 latency in the papient 
group was significantly shortened, comparing with those of normal control group. These results can be explained by overexcitability of 
the interneuron with polysynaptic pathway. Another supporting evidence is the fact that the latency of polysynaptic bulbocavernous 
reflex test in upper motor neuron lesion is shorter than normal control, although the latency of monosynaptic H-reflex and T-reflex test 
are not changed. 2. EMG on orbicularis oculi muscle in patients with essential BS showed spontaneous MUPs at irregular intervals at 
rest, while those in patients with hemifacial spasm and facial myokymia, known to be caused by overexcitability of facial nucleus, 
showed spontaneous MUPs at regular intervals. 
Conclusion: It is suggested that the pathophysiology of essential BS is overexcitability of interneuron due to disinhibition in inhibitory 
interneuron, and that EMG findings of essential BS are remarkably different from those of hemifacial spasm and facial myokymia. 

S24 
Unilateral Congenital Absence of Thenar Muscles Misdiagnosed as Carpal Tunnel Syndrome: Case report  
Jaysingh Singh, MD; Noor Pirzada, MD 

Introduction: Congenital absence of thenar muscles is rare entity but can be misdiagnosed as median nerve injury/compression 
especially in cases of unilateral involvement. This could lead to inappropriate surgical treatment. Absence of thenar muscle can be 
isolated finding or can be seen in association with systemic anomalies. We present a case of unilateral absence of flexor pollicis brevis, 
opponens pollicis and abductor pollicis muscles not associated with systemic anomalies. 
Case Report: A 14 year old girl was seen by her primary care physician after falling and landing on her right hand three weeks prior to 
the visit. She was complaining of pain in the right hand. Her physician noted wasting in the right thenar eminence and diagnosed her as 
severe carpal tunnel syndrome. Before referring her to a surgeon an EMG and nerve conduction study was ordered. There was no 
history of remote trauma or family history of congenital anomalies. On examination she was noted to have prominent thenar muscle 
wasting with weakness observed on thumb flexion, abduction and opposition. Sensory testing in the right hand was normal. The rest of 
examination was unremarkable. The EMG and nerve conduction study showed absent right median motor response while the right 
median sensory response was normal. Needle EMG of the right thenar muscles revealed no insertional or spontaneous activity and no 
voluntary motor unit potentials were noted. MRI of right hand showed the absence of flexor pollicis brevis, opponens pollicis, and 
abductor pollicis brevis muscles. 
Conclusion: Congenital absence of thenar muscles is a rare condition. It is often bilateral and associated with other congenital systemic 
anomalies. Unilateral occurrence and absence of other anomalies as in our patient is unusual and it is important to keep this condition 
in mind to avoid misdiagnosis as median nerve compression/injury which might lead to unnecessary surgery. 

S25 
Status Epilepticus in Children: First Line Medication and Dosing  
Marina Gaínza Lein, MD; Ivan Sanchez Fernandez; Michele Jackson; Nicholas S. Abend, MD, FACNS; Ravindra Arya; J. Nicholas 
Brenton; Jessica L. Carpenter; Kevin Chapman, MD; William D. Gaillard; Tracy Glauser; Joshua Goldstein; Howard P. Goodkin; Ashley 
Helseth; Kush Kapur; Mohamad Mikati; Katrina Peariso; Robert C. Tasker; Alexis Topjian; Mark Wainwright; Angus Wilfong; Korwyn 
Williams; Tobias Loddenkemper, MD, FACNS; And the Pediatric Status Epilepticus Research Group (pSERG) 

Introduction: Objective: To describe first line medication dosing in refractory convulsive status epilepticus (RSE) and to compare actual 
doses with minimum recommended doses. 
Methods: Multi-center prospective observational cohort study including pediatric patients with RSE, admitted from 2011-2015, who 
failed at least two anti-seizure medications. Multiple benzodiazepine (BZD) doses within the first 5 minutes of treatment initiation were 
counted as one dose. 
Results: We included 184 patients with a median (p25-p75) age of 4.3 (1.4-9.7) years. RSE onset was in-hospital and pre-hospital in 
122 and 62 patients, respectively. BZD was the first drug in 96% of patients. The most common BZD were lorazepam 106 (57.6%), 
diazepam 51 (27.7%) and midazolam 19 (10.3%). We compared the BZD doses to minimum recommended doses (Loddenkemper & 
Goodkin 2011). The median (p25-p75) administered dose vs recommended dose were: lorazepam 0.09 mg/kg (0.05-0.11) vs 0.05 
mg/kg (p<0.0001), diazepam 0.42 mg/kg (0.31-0.55) vs 0.5 mg/kg (p=0.04), and midazolam 0.1 mg/kg (0.06-0.18) vs 0.2 mg/kg 
(p<0.001). A lower than the minimum recommended dose was given for lorazepam in 25 (24.3%) (p<0.000001), diazepam in 33 (66%) 
(p= 0.03), and midazolam in 16 (88.9%) (p<0.000001). Lower than recommended doses were given in the in-hospital and pre-hospital 



 

 

settings to patients receiving lorazepam (in-hospital:24%; pre-hospital:28%), diazepam (in-hospital:80%; pre-hospital:57%), and 
midazolam (in-hospital:86%; pre-hospital:91%). 
Conclusion : Approximately 75% of patients received appropriate doses of lorazepam. The majority of midazolam and diazepam doses 
were lower than minimum recommended for SE treatment. Lower than recommended BZD doses were present in both the pre-hospital 
and in-hospital settings. Further study is needed to determine whether BZD dose optimization during the early treatment stages has the 
potential to terminate seizures sooner. 

S27 
Hand Postures in Primary and Secondary Generalized Tonic-Clonic Seizures  
Jason Siegel, MD; Jake McKay, MD; William O. Tatum, DO, FACNS 

Introduction: Classifying epilepsy is largely based on history, MRI, and ictal and interictal EEG. However, even video-EEG occasionally 
fails to provide a definitive diagnosis. Reliable semiologic lateralizing signs have been described, but hand and finger posturing has 
received little attention. We aim to describe hand postures during generalized convulsions in patients with genetic generalized epilepsy 
(GGE), localization-related epilepsy (LRE), and non-epileptic attacks (NEA). 
Methods: We retrospectively analyzed 98 consecutive videos of generalized convulsions in 64 patients admitted for diagnostic video-
EEG monitoring (VEM). Demographics and EEG were recorded, and hand postures were divided into fanning, fisting, index-finger 
pointing (IFP), clawing, and flaccid hand. Hand postures were compared between LRE, GGE, and NEA for each stage of the seizure 
(onset, tonic phase, and clonic phase). A p = < 0.05 was significant. 
Results: The most common posture in LRE was IFP (96.0%), higher than GGE (56.5%, p = <0.001). and NEA (12.0%, p = <0.001). 
The most common posture in GGE was fanning (91.3%) which only occurred during the electrographic seizure onset and was more 
common than LRE onset (42.0%, p = <0.001). All GGE fanning evolved into either fisting (69.6%) or IFP (30.4%) during the tonic phase 
on EEG. The most common hand posture in NEA was the flaccid hand posture (56.0%), higher than GGE (4.3%, p = <0.001) and LRE 
(20.0%, p = 0.003). The clawing posture occurred exclusively in NEA without EEG changes (12.0%). 
Conclusion: Distinct ictal hand and finger posturing is present in GGE, LRE, and NEA, based on VEM. We found a high prevalence of 
IFP in patients with LRE and flaccid and claw postures are highly suggestive of NEA. Hand postures also commonly changed over the 
course of a seizure. Hand posturing during seizures provides unique information and aids in the differential diagnosis and classification 
of epilepsy during VEM. 

 
S28 
Patients with Electrical Status Epilepticus in Sleep (ESES) Evaluated by New Method, Sleep Wakefulness Ratio 
Ahmet Tanritanir, MD; Michele Jackson; Kush Kapur; Jack Connolly; Tobias Loddenkemper, MD, FACNS 

Introduction: Interictal epileptiform activity in ESES has been quantified with spike wave index (SWI) and spike frequency (SF). We aim 
to describe a novel quantification tool, sleep wakefulness ratio (SWR) and evaluate its clinical application in patients with ESES 
treatment. 
Methods: This is a retrospective descriptive study of consecutive patients with abnormal overnight EEG and suspected ESES from 
2002-2014. SWI was defined as percentage of 1-second bins containing at least one spike. SF was defined as spike number. SWR 
was defined as sleep-SF divided by wakefulness-SF. Measures were calculated during a random 5 minute awake and sleep period. 
We compared patients with SWI <50% to patients with SWI ≥50%. 
Results: 119 (67%) patients had SWI≥50% (69 males; median age 9.1yrs.;p25-p75 6.2-12.1 yrs.). 57 (33%) patients had SWI<50% (42 
males; median age 9.6yrs.;p25-p75 5.9-13.5 yrs.). Patients with seizures had more frequent spikes (sleep-SF:202; SWI:68%; awake-
SF:12 vs sleep-SF:105; SWI:35%; awake-SF:4;p<0.001) and lower SWR (17.8 vs 21.6p<0.05). Patients with abnormal MRI had more 
frequent spikes (sleep-SF:232; SWI:76%; awake-SF:18 vs sleep-SF:152; SWI:52%; awake-SF:6;p<0.001) and lower SWR (10.3 vs 
21.5;p<0.001). Patients with cerebral palsy had more frequent spikes (sleep-SF:245; SWI:73%; awake-SF:26.5 vs sleep-
SF:167;SWI:61%; awake-SF:8.5p<0.001) and lower SWR(8.2 vs 19.2;p<0.001). SWR and SWI correlated during sleep (Spearman R:-
0.247; p<0.001) and wakefulness (R:-0.878; p<0.001). SWR and SF correlated during sleep (R:-0.235; p<0.001) and wakefulness (R:-
0.883; p<0.001). 
Conclusion: ESES patients with seizures, cerebral palsy, and abnormal MRI demonstrated higher SF and SWI, and lower SWR. SWR 
has shown a good correlation with SWI and SF. SWR may assist in capturing the sleep potentiation component of spiking in ESES 
patients. 
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Chronic Ambulatory Human ECoG as a Tool to Assess Response to Antiepileptic Medications  
Tara L. Crowder, PhD; Sharanya Arcot Desai, PhD; Rosana Esteller, PhD; Felice Sun, PhD; Martha J. Morrell, MD 

Introduction: Responsive neurostimulation with the RNS® System (NeuroPace) provides a treatment option for adults with medically 
intractable partial onset seizures. Analysis of chronic ambulatory electrocorticographic (ECoG) activity recorded at the seizure focus 
may provide quantitative insights into the effects of antiepileptic medications (AEDs). 
Methods: Subjects implanted with the RNS® Neurostimulator and NeuroPace leads that started clobazam during the open label 
periods of the RNS® System clinical trials and remained on a stable dose for ≥3 months were identified. Analysis was limited to 
subjects receiving responsive stimulation who had sufficient “scheduled ECoGs” (~90 secs. of ECoG activity stored at scheduled times 
of day). Spike rate, overall power and normalized power within delta, theta, alpha, beta, and gamma frequency bands were measured 
on each ECoG channel (up to 4 per ECoG). Clinical response to the initiation of the adjunctive AED was also assessed. 
Results: Thirteen subjects initiated and maintained treatment with clobazam and met the ECoG data analysis criteria. Seizure onsets 
were neocortical (n=6), mesial temporal (MTL; n=6) and MTL plus non-MTL (n=1). On average 199 scheduled ECoGs were analyzed 
per subject (total of 2589 ECoGs). There were significant reductions in spike rate and overall power with clobazam (p<0.001). These 
changes were evident in subjects that also had a clinical response to the AED. 
Conclusion: Data obtained from a responsive neurostimulator provided a quantitative assessment of the electrocorticographic response 
to a new AED. Adjunctive clobazam treatment was associated with significant reductions in clinical seizure rates, spike rate and overall 
ECoG power. These results suggest that quantitative ECoG metrics such as spike rate and power may provide data that are useful to 
assess a patient’s clinical response to adjunctive pharmacological treatment. 

 
S30 
Changes in Electrographic Activity after Depth and Strip Lead Implantation  
Thomas Tcheng, PhD; Felice Sun, PhD; Sharanya Arcot Desai, PhD; Martha J. Morrell, MD 

Introduction: Electrocorticographic records (ECoGs) collected from chronically implanted NeuroPace® depth and/or cortical strip leads 
in 126 adults with epilepsy were analyzed to understand the ‘implant effect’ (change or reduction in seizures seen in the first few 
months after electrode implantation). 
Methods: All subjects were participating in a double-blind, randomized, sham-stimulation controlled trial of a responsive neurostimulator 
(RNS® System, NeuroPace®, Inc.) as an adjunctive treatment for medically intractable partial onset seizures. The analysis included an 
average of 763 scheduled ECoGs per subject (n = 126), for a total of 96,162 ECoGs. Spike rate, overall power and normalized power 
were measured on each channel of the interictal ECoGs. Month-to-month differences were assessed for each patient ECoG channel, 
and group statistics were calculated by averaging the within-channel results. 
Results: There were significant month-to-month changes in spike rate, overall power, and normalized power within frequency bands 
that were most pronounced in the first 3 to 5 months after implant. There was a significant change in over half (55%) of all the ECoG 
channels from the first to the second month (p < 0.05, two-sample t-test), including 68% of the channels recorded from strip lead 
electrodes and 47% of the channels recorded from depth lead electrodes. After 5 months, the overall power became more stable, with 
significant month-to-month changes seen on average in less than 20% of the channels recorded from depth lead electrodes and less 
than 25% from strip lead electrodes. Similar patterns of changes were observed with normalized power within frequency bands as well 
as for spike rate. 
Conclusion: ECoG data collected in the 3 to 5 months after implantation of depth or subdural electrodes are not stable and may not be 
representative of the chronic state. 

S31 
Effectiveness and Safety of Lacosamide as Adjunctive Therapy in Drug-Resistant Epilepsy: A Non-Interventional Study in 
Daily Clinical Practice  
Hernan N. Lemus, Medical Student; Luis C. Mayor, MD 

Introduction: Drug resistant epilepsy occurs in 30-40% of patients despite adequate treatment and adherence to medications. Even 
though efficacy and safety of lacosamide was proved in placebo-controlled clinical trials for the treatment of partial-onset seizures, 
there is a lack of observational studies involving patients with drug resistant epilepsy in real world clinical practice settings. 
Methods: Prospective non-interventional study in one hospital in Bogota Colombia. Adult patients with drug resistant epilepsy were 
screened between 2011 and 2014. Patients included in the study had medical appointments at six and twelve months, where seizure 
frequency and lacosamide related adverse events were assessed. Basal seizures (three months prior to the beginning of the study) 



 

 

were compared to the seizure frequency during the last three months of the study. 
Results : A total of 79 adult patients with drug resistant epilepsy were included in the study. Seizure frequency after 12 month of 
continuous oral lacosamide was: >50% reduction (N=29), <50% reduction in seizure frequency or no change (N=18), worsening or 
increase in seizure (N=12), and seizure free (no seizures during the last three months, N=12). 23% of the patients (N=17) stopped 
lacosamide before the twelve months. After lacosamide introduction, 10% of the patients (N=8) had drug-related adverse effects with 
dizziness being the most common. 
Conclusion: Lacosamide is a safe and effective drug when given as adjunctive therapy in drug resistant epilepsy. Lacosamide 
treatment reduced the number of seizure by more than half in patients with drug-resistant epilepsy. Lacosamide in this study was 
generally well tolerated and with a safe pharmacokinetic profile. 

S32 
Application of RNS in Refractory Epilepsy Originating from Insular  
Hai Chen, MD, PhD; Patricia Dugan; Derek J. Chong, MD; Daniel Friedman 

Introduction: Surgical resection treatment of insular cortex originated refractory epilepsy is usually difficult. RNS (responsive nerve 
stimulator) has been approved for treatment of resistant focal epilepsy. We report experience of RNS treatment of insular epilepsy in 
our center. 
Methods: We identified patients who were implanted with RNS with electrodes targeting the insula between 4/2014 and 8/2015. We 
analyzed the preoperative clinical, image, video-EEG (vEEG) and intraoperative electrocorticography (ECoG) findings. Postoperative 
outcome and seizure frequency were examined in patients who had > 6 months of follow up. 
Results: Seven patients had insular RNS implantation (Age 18-45). Ictal localization was inconclusive with either MRI or scalp vEEG 
tests. On intracranial EEG monitoring, five demonstrated an insular onset; one had broad hemispheric onset that included the insula. 
All patients underwent intraoperative ECoG that demonstrated epileptiform discharges in the insular region. One patient developed 
worsening of hydrocephalus following RNS implantation which resolved after ventriculoperitoneal shunt placement. RNS stimulation 
was activated in 6 patients. Therapeutic settings range from 0.5-3 mA (current), 160 ms (pulse width), 100 ms (burst duration), 0.5-1.5 
mc/cm2 (charge density) and 100-200 Hz (frequency). Among patients with > 6 month follow up (n = 4), one patient showed reduction 
of seizure frequency by 75% at the last visit (15 months). Two patients demonstrated an overall 50% reduction of seizures (9 and 13 
months). One patient had significant seizure frequency reduction 4 months after implantation, which also coincided with addition of a 
new AED, and had been completely seizure free for 5 months at the time of last visit (13 months). 
Conclusion: Insular RNS electrode placement in selected patients is relatively safe without permanent neurological deficit. Insular RNS 
may provide meaningful seizure relief at early follow up. 

S33 
EEG Characteristics of EMU Patients with Psychogenic Nonepileptic Seizures with and Without Comorbid Epilepsy  
Samuel Lapalme-Remis, MD; Yeyao Joe Yu; Seyed Mirsattari; Richard McLachlan; Jorge G. Burneo; David Diosy 

Introduction: Psychogenic nonepileptic seizures (PNES) are frequently comorbid in patients with epileptic seizures (ES). Patients with 
PNES without ES have a rate of interictal abnormalities nearly twice as high as normal controls. Our study characterized a cohort of 
PNES patients to assess the EEG differences between patients with PNES-only and PNES+ES. 
Methods: Consecutive patients admitted to the Epilepsy Monitoring Unit (EMU) at London Health Sciences Centre (LHSC) between 
2000 and 2008 were prospectively enrolled. Retrospective chart analysis included patients with 1) diagnosis of PNES or PNES+ES, 2) 
two or more captured habitual spells or single episode of psychogenic status epilepticus, 3) spells confirmed to have EEG and 
semiology consistent with PNES. Comorbid ES was diagnosed in cases featuring spells with semiology distinct from the PNES and 
either 1) EEG seizure or 2) combination of clinical, neuroimaging, and EEG evidence of ES. All LHSC neurology notes were reviewed 
to 2015 to ensure diagnosis remained accurate. Epileptiform EEG abnormality rates of the PNES and PNES + ES groups were 
compared. 
Results: Of 217 patients included, 151 (69.6%) had PNES only, 48 (22.1%) had probable or definite comorbid ES, and 18 (8.3%) had 
possible comorbid ES. Patients with possible ES were excluded. Within the PNES-only group, 9.9% had epileptiform abnormalities; 
within the PNES + ES group, the figure was 83.3%. 
Conclusion: In our EMU population, PNES-only patients had a proportion of epileptiform abnormalities higher than previously reported 
normal controls or PNES-only patients. This was driven by female PNES-only patients, who had a much higher rate of abnormal EEG 
than males. Although referral bias or prolonged EEG monitoring may play a role in these findings, they reinforce that in patients with 
clinical suspicion of PNES, interictal epileptiform EEG changes alone should not prompt a diagnosis of ES. 



 

 

S35 
Use of Vigabatrin in Refractory Status Epilepticus – An Update  
R E. Ramsay, MD; Vivek Sabharwal; Mugilan Poongkunran, MD; Rachel Shumate, MD; Fawad A. Khan, MD; Megan Irland 

Introduction: Animal studies have shown very high glutamate levels in status epilepticus (SE). Vigabatrin (VGB) irreversibly inhibits 
GABA-T), increases GABA. Theoretically, this effect could reduce excitatory states and help control SE. We report the control rate of 
refractory status epilepticus (RSE) associated with adjunct VGB administration to other AEDs. 
Methods: After IRB approval, we reviewed charts of patients admitted to the Neuro ICU for management of RSE between 2012 - 2015 
at Ochsner Medical Center. This is a retrospective analysis of cases of RSE in which VGB was used adjunctively in the treatment of 
RSE. 
Results: We identified 36 pts with RSE treated with VGB. Gender was 25 females & 11 males. Age ranged 3 mo to 80 years. Etiologies 
were cerebral anoxia (5), genetic/developmental (6), structural (4), cerebrovascular accident (5), toxic (1), autoimmune disease (2), 
sepsis (1), anti-epileptic drug non-compliance (3) and unclear (9). SE resolved with the addition of VGB in 26 (72%) patients. SE 
resolved in 3 pts before starting VGB but its addition prevented relapse when anesthetics were stopped. In 4 pts though suppressed, 
SE relapsed when anesthetics were reduced. 13 (36%) suffered in hospital mortality due to multiple organ failure (4), cardiac arrest (4) 
and withdrawal of care 24/35 received both propofol (PRO) and ketamine (KET) infusions and 11 received PRO only. AEDS used prior 
to initiation of VGB were levetiracetum 36, lacosamide 36, clobazam (CLZ) 15, depakote 16, & lorazepam 12. VGB was the last agent 
added prior to control in 24/29. The time from diagnosis of SE to VGB initiation averaged 7.18 days. The duration of VGB treatment 
before SE was controlled ranged from 0.19 to 28.77 days (average= 5.17 days). 
Conclusion: The use of VGB has shown to be extremely important in achieving and maintaining control in the management of many 
patients with refractory and super-refractory SE. 

 
S36 
Outpatient Self-Reported Seizure Frequency Does not Correlate to Seizure Frequency During Epilepsy Unit Monitoring.  
Sami Al Kasab, MD; Rachel Dawson, Student; Mohamad Rahwan, MD; Jorge Jaramillo, Student; Jonathan J. Halford, MD 

Introduction: Video-electroencephalographic monitoring (VEM) is critical for distinguishing epileptic from non-epileptic events (NEEs), 
epileptic seizure type classification, and epilepsy pre-surgical evaluation. Studies have reported that the average duration of symptoms 
in patients ultimately found to have psychogenic-non epileptic events (NEEs) is approximately 7 years. One potential delay in referral 
for EMU evaluation is reluctance to order monitoring due to the concern that patients with infrequent seizures might not have events 
during monitoring 
Methods: Pre-admission seizure frequency as reported by patients and/or family members and seizure frequency during VEM were 
collected on all adult patients admitted to the MUSC adult VEM unit between July/2012 and May/2014. Of the 439 patients admitted, 29 
patients were excluded because their pre-admission seizure frequency could not be found in their medical record, and therefore 410 
patients were included in the analysis. In 38 cases, precise pre-admission seizure frequency could not be found in the medical record 
but some indication of seizure frequency (such as “several seizures per month) was reported. In these 38 cases, the seizure frequency 
was extrapolated. 
Results: During their VEM, 149 patients had epileptic seizures, 189 had non-epileptic events and 101 patients had no seizure events. 
The average pre-admission seizure frequency was 0.72 events/day. The average event frequency in the EMU was 1.95 events/day. 
The pearson correlation between pre-admission event frequency and EMU even frequency was 0.24. 
Conclusion: Our study shows that there is no correlation between self-reported pre-admission seizure frequency and seizure frequency 
during video-EEG monitoring. This suggests that the decision to admit patients for video-EEG monitoring for seizure characterization 
should not be affected by patient’s self-reported seizure frequency. 

S37 
Regression Patterns and ESES Localization in CSWS and LKS  
Anthony L. Fine, MD; Elaine Wirrell; Lily C. Wong-Kisiel, MD; Eric T. Payne, MD, MPH; Katherine Nickels, MD 

Introduction: We sought to assess whether developmental regression differences in children with continuous spike and wave in sleep 
(CSWS) and Landau-Kleffner syndrome (LKS) were associated with differences in their pattern of electrical status epilepticus in sleep 
(ESES). 
Methods: We retrospectively identified children (<18 years) with CSWS or LKS and concomitant ESES (spike-wave index >50%), from 
our comprehensive electronic EEG report database (2007-2014). All children underwent overnight evaluation in our epilepsy monitoring 



 

 

unit and were evaluated by a pediatric epileptologist. Patterns of developmental regression were identified from clinical history and their 
EEG was carefully evaluated. 
Results: Thirty-two children with CSWS (24 male; median age 7y) and 8 with LKS (5 male; median age 6y) were included. ESES was 
frontocentrotemporal (77%) and bihemispheric (72%) in those with CSWS vs. centrotemporal (64%) and focal hemispheric (75%) in 
those with LKS. The mean spike-wave index was similar in CSWS (77%) vs. LKS (69%) (p=0.4). All children with CSWS developed 
regression in multiple developmental domains (34% global; 34% language; 22% motor). All children with LKS presented with language 
regression. 
Conclusion: In this pediatric CSWS and LKS cohort, electro-spatial differences in ESES patterns were associated with, and plausibly 
explain, differences in clinical regression patterns. 

S38 
Clinical Impact of Epilepsy during Pregnancy in a Jamaican Cohort  
Marie Williams, BSc, MBBS, DM; Uma Menon, MD; Talia Grindley; Amza Ali, MD 

Introduction: Epilepsy increases the risk for pregnancy-related morbidity and mortality from multiple clinical and therapeutic factors 
modulated by socioeconomic, psychological and cultural influences. 
Methods: 52 women with seizures from January 2012 to September 2015 were referred to the Maternal Fetal Medicine Unit of the 
largest public obstetric hospital in Jamaica. Of 34 patient records, 14 had eclampsia, 1 had a single acute symptomatic seizure and 19 
had epilepsy. Those with epilepsy were reviewed to determine clinical and treatment characteristics and obstetric outcomes. 
Results: 16 women were 20 - 34 years of age. 17 had at least one seizure in pregnancy, with 12 episodes of status epilepticus in 6 
women. Investigations included EEG (2), MRI brain (2) and CT head (2). Seizure types included Generalized Tonic Clonic(11), 
Complex Partial(6), Focal(1), Atonic(1) and unspecified(1). All 19 were on older AEDs (Phenytoin, Valproic Acid and Carbamazepine) 
and used prenatal Folate 5mg. 9 women reported intermittent compliance with AEDs. 4 of 20 (19 with epilepsy, 1 acute symptomatic 
seizure) had major depression with significantly more admissions and longer duration of hospitalizations in pregnancy. 2 used cannabis 
before and during pregnancy complicated by major depression, poor seizure control and post-ictal psychosis. 17 had 34 pregnancies 
resulting in 26 live births and 8 spontaneous abortions. Fetal anomaly scans for 16 of 26 live births showed no gross anomalies. All 
neonates except 1 had APGAR of ≥9 at 5 minutes. 
Conclusion: Despite improved epilepsy care in Jamaica, many women have limited access to adequate investigation and treatment 
options, including new AEDs. Adverse obstetric outcomes may be related to poor AED compliance, poor seizure control and 
depression. However, established good practices such as folate use may lessen the risk of teratogenicity. 

S39 
Focal Neurologic Deficits due to Hyponatremia in a Case Series of Pediatric Patients with Subdural Grids and Strips for 
Resective Epilepsy Surgery.  
Andrea Lowden, MD; Deepa Sirsi; Angela Price; Rana Said, MD 

Introduction: Multiple complications with subdural grid electrode implantation have been reported including infection, cerebral 
hematoma & edema. Hyponatremia alone or in combination with transient neurological deficit have not been described as a 
complication of this procedure in the pediatric or adult population. 
Methods: We present a retrospective case series of pediatric patients who developed hyponatremia and transient focal neurologic 
deficits in the setting of subdural grid/strips implantation for epilepsy surgery. 
Results: We present 4 children (3 F, 1 M), ages 11-17 yo with focal onset refractory epilepsy. The pathologic etiology, cortical dysplasia 
(2), tuberous sclerosis (1) & astrocytosis (1). 3 patients had subdural grids & strips (128 electrodes in all cases) over the left 
hemisphere & 1 over the right. 3/4 patients developed hyponatremia with serum Na levels between 123-130mEq/L. 2 patients 
developed acute aphasia & 1 a dense left arm monoplegia. The 4th patient did not develop a true hyponatremia however did have a 
sudden drop in serum Na from 144 to 135mEq/L over 3.5 hours. This child developed dysarthria & right arm weakness & was found to 
have cerebral edema upon prompt grid removal. All patients experienced the hyponatremia and the focal deficits between days 2-4 
postoperatively. Despite the perioperative complications all patients proceeded to resective surgery of the seizure focus and are 
currently doing well from an epilepsy standpoint. 
Conclusion: Typically hyponatremia results in diffuse cerebral manifestation such as altered mental status. In our patients the focal 
manifestations of low Na were likely due to compression of the underlying swollen cortex by the subdural electrode itself. This is the 
first pediatric case series reported to describe the focal manifestation of hyponatremia and the ultimate complete recovery in this 
setting. 



 

 

S40 
Outcome in Children with Newly Diagnosed Partial Onset Epilepsy Treated with Carbamazepine 
Gewalin Aungaroon, MD; Katherine Holland, MD, PhD; Shannon Standridge, MD 

Introduction: This study objective is to evaluate outcome in children with newly diagnosed partial onset epilepsy treated with 
carbamazepine (CBZ). 
Methods: A retrospective medical records review and telephone questionnaire was undertaken on a total of 100 subjects. 
Results: Long-term follow up was obtained on 79 children with a mean duration of 7.1 years from CBZ initiation. A total of 66 subjects 
achieved 2-year seizure remission and 7 of these subjects had seizure recurrence. Drug-resistant epilepsy (DRE) was diagnosed in 7 
subjects and 5 subjects required epilepsy surgery. The mean duration from seizure onset to the diagnosis of DRE was 3.0 years (SD ± 
1.8), and the mean duration from the diagnosis of DRE to epilepsy surgery was 2.0 years (SD ± 1.4). The mean duration from seizure 
onset to epilepsy surgery was 5.3 years (SD ± 2.1). The logistic regression analysis showed no association between sex, age of 
seizure onset, age at AED initiation, epilepsy etiologies and DRE. 
Conclusions: More than 70% of children with newly diagnosed partial onset epilepsy achieved 2-year seizure remission with CBZ 
monotherapy and the majority maintained seizure remission overtime. However, almost 10 % of this population met the criteria for DRE 
and the majority of this group required epilepsy surgery. The duration from seizure onset to epilepsy surgery is an important potential 
area of improvement in DRE patient care. 

S41 
Hemodynamic Changes Associating with Interictal Epileptiform Activities using Simultaneous video Electro-encephalography 
(EEG)/Near Infrared Spectroscopy (NIRS) in patient Self Control Study  
Kumar Sannagowdara, MD; Priya Monrad, MD; Kurt Hecox, MD, Phd; Michael Schwabe, MD; Michael Meyer; Jenna Prigge; Harry T. 
Whelan, MD 

Introduction: NIRS is a non-invasive method for continuous measuring of cerebral oxygenation (SaO2), which has been used to 
monitor cerebral oxygenation and blood flow in various conditions. Different types of hemodynamic changes during seizures have been 
described: cerebral blood flow and volume may increase or decrease in relation to hyper or hypometabolism. 
Methods: This study included 4 patients age from 5 to 17 years with medically refractory epilepsy - partial complex seizures, 
undergoing pre-surgical evaluation. Video electroencephalography recordings and data from a near infrared spectroscopy 
cerebral/somatic oximeter were gathered and related to electrographic seizure onset and offset as determined by paediatric 
epileptologist. 
Results: Two patients had hypometabolic area, which confirmed by PET scan, showed clear low hemodynamic changes (20% 
decreases) in NIRS compared to the contra lateral hemisphere. Two patients had baseline hemispheric hyper-perfusion on NIRS, 
which were correlated with baseline more epileptiform activity compared to contralateral hemisphere. All four patients showed 
haemodynamic changes associated with epileptiform activities. The increased blood flow clearly coincided with epileptiform activity and 
continued to increase as the epileptiform activity built up. 
Conclusion: This study showed clear hemodynamic response associated with interictal epileptiform discharges and ictal events. The 
hemodynamic changes observed in NIRS study could potentially provide further insight into the pathophysiology of the evolution of 
seizures. NIRS could become useful adjunct to EEG. ACKNOWLEDGEMENTS: This study was supported by the Bleser Endowed 
Chair in Neurology (to Dr. Whelan), the Baumann Research Endowment (to Dr. Whelan), and a Covidien NIRS Grant (to Dr. Whelan). 

S42 
Could Lateralized Periodic Discharges in a Child with Human Herpes Virus 6 be an Indicator of Neuro-invasion in Febrile 
Status Epilepticus?  
Muhammad S. Zafar, MD; Zahra M. Haghighat, MD; Arun Swaminathan; Robert Baumann, MD; Gulam Khan, MD 

Introduction: Human Herpes Virus 6 (HHV-6) Viremia is the most common cause of febrile status epilepticus (FSE). There is a 
speculation about neuro-invasion from HHV- however no definite conclusion can be made from prior studies. We reported lateralized 
periodic discharges (LPDs) in a child with FSE in the setting of systemic HHV-6; hypothesizing the direct role of HHV-6, as LPDs 
usually suggest structural abnormalities or direct neuro-invasion. 
Case Report: A previously healthy 3-year-old boy was admitted for FSE. Clinical seizures were stopped with Fosphenytoin. EEG 
showed electrographic seizures and LPDs, which were treated with intravenous Lacosamide. MRI brain and spinal fluid analysis were 
normal. Serum showed HHV-6 via polymerase chain reaction. EEG continued to improve over 24 hours with resolution of LPDs and no 
recurrence of seizures. 



 

 

Conclusion: FSE is a severe form of complex febrile seizures with an increased risk of subsequent temporal lobe epilepsy. Although 
HHV-6 was only found in the serum of this child and not in the spinal fluid, the presence of LPDs in setting of FSE could suggest a 
direct effect of the virus on the brain rather than an effect of an inflammatory process and high fever caused by the viral infection. 

S43 
Brain Sources of Auditory Steady State Evoked Potentials  
Arquimedes Montoya Pedron, MD, PhD; Maria Cecilia Perez Avalo, MD, PHD; Lidice Galan, PhD; Meidys Macias, MD 

Introduction: The brain sources of Auditory Steady State (ASSR) are still unclear and therefore it reduces their clinical applications. The 
neural basis of ASSR have not been extensive characterized and there is an open debate about the specific location and functional 
signification of cortical and brain stem areas involved. 
Methods: 47 healthy volunteers, normal hearing adults were included. Stimulus: Multiple frequency amplitude modulate tones with two 
carrier frequencies (500 and 4000 Hz), modulated in amplitude at 40 and 80 Hz and intensity of 80 db (HL). Two multichannel 
montages were used: 10/20 standard 19 electrodes and high density modified 10/10 montage over left temporal and parietal 
hemispheres. Inverse solutions were calculated using the Bayesian Average Model 
Results: The results shows that ASSR could be recorded over the scalp with extended electrode array of 16/19 electrodes. The 
sources of ASSR are estimated from 10/20 montage found the principal activation areas at medial and superior temporal lobes, 
associated with activation in some areas at prefrontal cortex, parietal lobe and low magnitude deep sources in right thalamic areas. The 
tonotopic organization in primary auditory cortex was demonstrated in BMA sources from high density montage 10/10 at 40 Hz ASSR 
with medial and posterior sources for high frequency responses and lateral and anterior sources for low frequency ASSR ). The 
modulation frequency was obtained a significant effect in ASSR. 
Conclusion: The multichannel recordings and the use of BMA models are suitable to obtain the current primary distribution of ASSR 
and for estimations of brain sources of the auditory response. Throughout the methodology presented here we could pin point the main 
sources of ASSR at the superior and medial cortical temporal lobes, with some extra temporal areas lobes. The carrier and modulation 
frequencies of AMT have a significant effect in location and in the magnitude of estimated sources. 

S44 
The Effect of Anti-Epileptic Drugs on Visual Evoked Potential in Patients with Generalized Tonic-Clonic Seizures: A 
Prospective Case-Controlled Study  
Aysha A. Alshareef, MD 

Introduction: The main purpose of the present study was to determine if anti-epileptic drugs induce any abnormal changes in the visual 
evoked potential patterns. 
Methods: This prospective experimental study was done at the Neurology Department at King Abdulaziz University Hospital, Jeddah, 
Saudi Arabia (between January 2013 and December 2014).. in our study we made A comparison between visual evoked potential 
waves in the control group and case group . The case group consisted of the patients taking anti-epileptic drugs, and was further 
divided into 3 groups according to number of anti-epileptic drugs taken. Using the Visual Evoked Potentials (VEPs), control and case 
subjects were compared regarding values of: Latency N75, Latency P100, and Amplitude P100. 
Results: The study showed a statistically significant variation between control and the group of patients taking double drug therapy, as 
well as the group of patients taking 3 or more drugs therapy, in terms of Latency P100. The analysis of variances (ANOVA) test, used 
to compare between the mean scores of the control group and the group of patients on mono-therapy, discovered that there is a 
statistically significant variation between the mean scores of Latency N75 and the mean scores of Amplitude P100 in relation to age. 
Conclusion: This study showed that anti-epileptic drugs do in fact induce abnormalities in the Visual Evoked Potentials patterns. These 
abnormalities occur for certain age groups and gender, in relation to the number of anti-epileptic drugs taken by the patients. More 
studies are required to evaluate other predisposing factors in relation to epilepsy types and duration. 

S45 
PESSt and H Reflex in Patients with UI Before Lumbosacra Trauma. Comparative Study at Three Months.  
Teresa M. Montes de Oca Domínguez., MD; Juan Manuel Rojas de Dios, MD; Gladys Maya Morales, Tec; Olga Gonzalez Perez, Tec 

Introduction: Urinary incontinence (UI) is defined as a condition in which involuntary loss of urine is a social or hygienic problem and is 
objectively demonstrable. Spinal cord lesions can alter sympathetic and parasympathetic tone resulting in urinary incontinence. If the 
sacral cord is involved, like S2-S5 nerves can causes bladder dysfunction and urinary incontinence or retention can be with an 
unfavourable prognostic. Objectives: Analysis of H Reflex and PESSt in patients with urinary incontinence transitory posttraumatic of 



 

 

column lumbosacra in initial stages and study comparative at three months. 
Methods: Study of H Reflex and PESSt with analysis of central conduction in 27 patients, between 24-45 years of age with urinary 
incontinence transitory posttraumatic of column lumbosacra in initial stages (21 days of trauma). 
Results: H Reflex was absent bilateral in 19 patients(70.37%) and slowed down in the rest. PESSt and TCC was absent in 22 
patients(81.48%).The comparative study in tree months, demonstrates H Reflex absent in 14 patients(51.85%) and the PESSt in 16 
patients(59.25%) 
Conclusion: The alterations in initial stages of this pathology could evaluate the susceptibility of urodynamic in the incontinence urinary 
in the course of affections medullar. The PESSt and H Reflex will be effective in diagnostic of IC. 

 
S46 
Scalp-recorded Somatosensory Evoked Potentials in Swine are Reliable for Studying Cerebral Ischemic Injury and Recovery 
Following Cardiac Arrest  
Joshua Mergos, MS, CNIM; Nicole L. Werner, MD, MS; Nick Chulski; William C. Stacey, MD, PhD; Alvaro Rojas Pena; Robert Neumar 

Introduction: Swine have been employed as a model for studying cardiac arrest and resuscitation. Additionally, various techniques 
have been tested on swine to study traumatic brain and spinal cord injury. Here, we use somatosensory evoked potentials (SSEPs) to 
develop a swine model for monitoring neurologic function following cardiac arrest (CA). 
Methods: SSEPs were recorded from 15 Yorkshire pigs following supramaximal stimulation of the right forelimb using standard 
stimulation parameters. Subdermal needle electrodes were placed for stimulation and recording at the distal forelimb and brachial 
plexus, respectively. Corkscrew electrodes were placed on the scalp and behind the neck to record cortical and subcortical potentials. 
Inhalational anesthetics were discontinued after induction and total intravenous anesthesia was used to obtain optimal SSEP 
recordings. CA was induced at least once in each pig, with a second CA induced if return of spontaneous circulation (ROSC) was 
achieved and accompanied by a return of the cortical signal to >50% of baseline. 
Results: Cortical and subcortical SSEPs were successfully recorded in all pigs. Cortical responses had an average latency and 
amplitude of 19.94 ± 1.28msec and 1.35 ± 0.56uV, respectively, and were recorded from the lateral aspect of the skull contralateral to 
the site of stimulation. The cortical response was completely lost within three minutes of CA though subcortical and peripheral 
responses varied in rate and degree of loss. ROSC was achieved in 6/18 studies. Cortical responses returned to at least 39% of 
baseline amplitude following ROSC though the rate and degree of return varied. 
Conclusion: SSEPs appear to be a reliable biomarker of neurological function in this swine model of CA. This study demonstrates the 
utility of SSEPs in swine as a reliable model for studying neurological damage and recovery following CA. 

S47 
Concordance of Multifocal PET in Patients with Epilepsy  
Zeke Campbell; Leonardo Bonilha, MD, PhD 

Introduction: Interictal positron emission tomography (PET) has been shown to be a valuable clinical tool in the presurgical evaluation 
of patients with refractory epilepsy. Several studies have examined the concordance of PET with other localizing modalities and 
outcomes, though little is known concerning the utility of PET when multiple areas of hypometabolism are found. 

Methods: Data were reviewed retrospectively on patients at our institution who had undergone temporal lobe surgical resection or 
ablation between 2008-2015. Patients who had undergone PET were selected from this database, and the results were analyzed to 
identify those patients in whom PET revealed unifocal or multifocal areas of hypometabolism. Corresponding clinical data were 
reviewed, and patients without six months or greater of follow-up were excluded. 

Results: Twenty-three patients with hypometabolic areas on PET and refractory epilepsy who had undergone temporal lobe resection 
or ablation were identified.  PET was discovered to be unifocal in fifteen patients and multifocal in eight patients.  Seizure freedom was 
achieved in 12 of the unifocal and five of the multifocal patients, although three patients in each group continued to have seizures.  
Yates’ chi-square test was performed and indicated no statistically significant difference.   

Conclusion: Predicting seizure outcome with interictal PET may be a useful tool when multiple areas of hypometabolism are identified. 
However, further studies with a greater number of patients are needed to verify whether or not multifocal PET is predictive of surgical 
outcome in patients with temporal lobe epilepsy. 



 

 

S48 
Axonal Excitability Increased by a Train of Subthreshold Stimuli: The Role of Stimulus Duration 
Paulo A. Kimaid, MD and PHD; Marcondes Franca, MD, PhD 

Introduction: An under-recognized phenomenon of increased axonal membrane excitability of the peripheral nerves caused by a train 
of subthreshold stimuli was recently described as the explanation for some peculiar findings observed during intraoperative monitoring 
of transcranial motor evoked potential (TCMEP) recorded from cranial nerve-innervated muscles (CNIM). We investigated how stimulus 
duration influenced this phenomenon in an attempt to identify a protocol that avoids peripheral stimulation during the intraoperative 
monitoring of TCMEP recorded from CNIM. 
Methods: A constant-current stimulation with trains of subthreshold stimuli was applied to the median nerve at the wrist of 5 normal 
volunteers and 10 patients. The stimulation protocols for each group were: 1) Duration 500µs, Interstimulus interval (ISI) 2ms; 2) 
Duration 500µs, ISI 4ms; 3) Duration 50µs, ISI 2ms; 4) Duration 50µs, ISI 4ms. We recorded the compound muscle action potential 
(CMAP) from the abductor pollicis brevis using surface electrodes in normal volunteers and needle electrodes in patients who 
underwent lower spinal surgery under total intravenous anesthesia without neuromuscular blockade. 
Results: A single near-threshold stimulus didn’t generate CMAP in any subject in the 4 studied groups. When the number of near-
threshold stimuli was increased from 2 to 10, a CMAP of varying latency and amplitude was recorded in the normal volunteers and 
patients from groups 1 and 2, but not from the groups 3 and 4. 
Conclusion: We hypothesize that the capacitance of the subcutaneous tissue is the cause for the observed phenomenon. Our results 
prove that reducing stimulus duration, we reduce the capacitance and avoid the increase of peripheral nerve excitability. In our opinion, 
to avoid the peripheral stimulation of cranial nerves during TCMEP one should use short duration stimuli such as that used for upper 
and lower limb TCMEP (between 50 and 80µs). 

S49 
Clinical Utility and Yield of Pharmacologic Provocative Testing During “High” and “Low” Risk Spinal Endovascular 
Procedures  
Joshua Mergos, MS, CNIM; Vikas Singh, MBBS, MHSA; Daniela N. Minecan, MD; Aditya Pandey 

Introduction: Neuroendovascular embolization is increasingly performed for treatment of arteriovenous malformations or fistulae 
(AVM/AVF) of the spinal cord and to treat hyper-vascular metastatic lesions to the spine. Pharmacological provocative testing (PPT) 
using continuous intraoperative neurophysiological monitoring (IONM) in patients under general anesthesia for the treatment of spinal 
AVM/AVF has been reported in the literature, but has not included its application to spinal conditions. 
Methods: We conducted a retrospective chart review of all patients who had IONM-based PPT performed during spinal embolization for 
AVM/AVF or pre-surgical or palliative embolization of hyper-vascular lesions from December 2009 to May 2014. All procedures were 
performed under general anesthesia with transcranial electric motor evoked potentials (Tce-MEPs) and somatosensory evoked 
potentials (SSEPs). PPT was performed using injection of Brevital and Lidocaine in a sequential manner through a micro-catheter 
super-selectively placed in the feeding vessel. Standard SSEP alarm thresholds were used to consider a PPT as positive. Tce-MEP 
changes were considered positive if compound muscle action potential amplitudes in any significant limb decreased by more than 50%. 
Embolization was altered or foregone in the case of positive PPT. 
Results: 37 procedures utilizing PPT were performed on 32 patients. 18 procedures were performed on patients as a pre-operative 
measure for surgical resection of metastatic spinal lesions, 15 for AVF/AVM embolization, and 4 as palliative treatment. 6 positive PPT 
results resulted in modification of surgical maneuvers. No new focal neurological deficits were reported on postoperative neurological 
examination and immediate follow-up clinic visit. 
Conclusion: IONM-based PPT may prevent long term morbidity in patients with a variety of spinal vascular lesions not limited to 
AVM/AVF. 

 
S50 
Predictive Value of Intraoperative Auditory Brainstem Response Audiometry for Hearing Loss in Acoustic Neuroma Resection 
via Middle Fossa Craniotomy  
Joshua Lucas, MD; Andres A. Gonzalez, MD, MMM, FACNS; Rick A. Friedman, MD, PhD; Steve L. Giannotta, MD 

Introduction: Auditory brainstem response (ABR) audiometry is a valuable tool in monitoring functional integrity of the cochlear nerve 
during acoustic neuroma resections. We examined the predictive value of initial (prior to incision) and intraoperative ABR data in 
postoperative hearing preservation in resections performed via middle fossa craniotomy. 



 

 

Methods: Twenty-five consecutive patients who underwent a standard infratemporal approach to the petrous apex (middle fossa 
craniotomy) for surgical resection of an acoustic neuroma were analyzed. Intraoperative ABR parameters, including contralateral 
controls, were measured prior to incision and throughout the procedure. Postoperative hearing was assessed via audiogram data and 
clinical exam upon routine follow-up. Receiver-operator curve (ROC) analysis was performed to determine the most appropriate 
predictive criteria for each parameter. 
Results: Hearing was completely preserved in 16 of 25 patients, partially preserved in 4 patients, and lost in 5 patients. ROC analysis 
determined two that reached statistical significance. An initial ABR wave 5 amplitude <0.295 was 80% sensitive and 75% specific for 
complete postoperative hearing loss (p = 0.0383). Also, a decrease in the ABR wave 5 amplitude by greater than 55.5% was 80% 
sensitive and 90% specific for complete postoperative hearing loss (p = 0.007). The initial ABR wave 1 amplitude, initial ABR wave 1 
latency, initial ABR wave 5 latency, and difference in initial ABR wave 5 latency and the contralateral ear were not significantly 
correlated to postoperative hearing outcome 
Conclusion: Intraoperative ABR data can be used to predict postoperative hearing loss. Initial ABR wave 5 amplitude and percentage 
change in ABR wave 5 amplitude from surgery start to surgery end were significant predictors of complete postoperative hearing loss. 

S51 
Role of MER in DBS Surgery in an Era of High Resolution MRI  
Anh Thu Tran, MD; Parastou Shilian, DO; Andres A. Gonzalez, MD, MMM, FACNS; Daniel M. Togasaki 

Introduction: Deep brain stimulation (DBS) has been shown to be efficacious in the treatment of Parkinson’s disease (PD). 
Intraoperative testing with microelectrode recording (MER) and macrostimulation with neurologic exam play an essential role in target 
localization. Advancement in neuroimaging has brought the use of intraoperative testing into question. At our institution awake MER 
and neurologic testing are routinely performed. We evaluate the role of such testing in an age of high resolution imaging. 
Methods: A retrospective chart review of DBS surgeries after 1/10/2014 was performed. Data collection included patient demographics 
and intraoperative parameters such as repositioning based on MER and/or macrostimulation. First group included implants in which 
imaging adequately targeted STN as confirmed by good quality first-pass MER (MER-image congruent). Second group included 
implants that required repositioning based on poorer quality first-pass MER (MER-image incongruent). We used intraoperative 
macrostimulation to assess the correct positioning of the electrode. Those requiring repositioning were identified for each group. 
Results: In total, 54 STN DBS implants were performed. 78% (42/54) of implants comprised the MER-image congruent group. 22% 
(12/54) comprised the MER-image incongruent group. 7% (3/42) of congruent and 8% (1/12) of incongruent groups required 
repositioning based on macrostimulation. There was no statistically significant difference between the two groups. 
Conclusion: This study demonstrates that MER continues to play an essential role in DBS surgery. MER localization is essential where 
imaging and MER were incongruent. Macrostimulation is useful in both groups as it assists in both localization and functional measures 
of DBS. Lack of a statistically significant difference between the groups suggest that DBS implants requiring repositioning based on 
MER fared just as well as first-pass MER. 
 

S52 
Novel Intraoperative Neurophysiologic Monitoring (IONM) Techniques during Thoracic Endovascular Aortic Repair (TEVAR) 
to Rapidly Assess Central Spinal Cord versus Peripheral Limb Ischemia  
Leslie H. Lee, MD, FACNS, FAAN; Jason T. Lee, MD; Eric Jones, Bachelor of Science; S Charles Cho; Viet Nguyen, MD; 
Scheherazade Le; Jaime R. Lopez, MD, FACNS 

Introduction: Traditional IONM techniques including somatosensory evoked potentials (SSEPs) and/or transcranial motor evoked 
potentials (tcMEPs) may not adequately distinguish between evolving central spinal cord versus peripheral limb ischemia in TEVAR. 
We present a novel multimodality IONM approach to facilitate rapid assessment and prompt differentiation of contributing factors to 
suspected ischemia. 
Methods: We present seven TEVAR cases for which a unique multimodality IONM protocol was employed that incorporates 
pudendal/perianal SSEPs and anal sphincter tcMEPs, along with upper/lower extremity SSEPs and tcMEPs, as well as EEG. 
Results: In all seven cases reliable bilateral anal sphincter tcMEPs were obtained, and in four cases reproducible pudendal/perianal 
SSEPs were also elicited. In three cases, sudden loss of leg SSEPs and/or tcMEPs was observed during selective vessel 
catheterization. In contrast, anal sphincter tcMEPs and pudendal/perianal SSEPs remained unchanged. This pattern appeared 
consistent with transient peripheral limb ischemia rather than spinal cord ischemia (SCI). Following stent deployment, leg SSEPs and 
tcMEPs returned to baseline with no further changes. In all cases anal sphincter tcMEPs remained stable throughout TEVAR. All 
patients awoke postoperatively with no new neurologic deficits or symptoms to suggest recent or delayed onset SCI. 



 

 

Conclusion: Spinal cord and limb ischemia are potential complications of TEVAR. The loss of extremity SSEPs/tcMEPs with 
preservation of pudendal/perianal SSEPs and anal sphincter tcMEPs suggests peripheral limb ischemia rather than SCI. We advocate 
the routine monitoring of anal sphincter tcMEPs and pudendal/perianal SSEPs in conjunction with traditional IONM techniques, to allow 
for rapid differentiation between central and peripheral causes of evolving ischemia. 

S53 
Neuromonitoring Changes and Neurologic Outcome by Approach and Number of Levels in Extradural Cervical Spine Surgery  
Jeffrey Cohen, MD, PhD; Anthony Sestokas, PhD; Eric Tesdahl; Joseph Jares, MD; Raymond Harron; Bradley Wallace, MD, PhD; 
Rachel Roberts, BS CNIM; Jessica Cherevko, CNIM, R.Ep.T.; Samuel Weinstein, MD, MBA 

Introduction: Intraoperative neuromonitoring (IONM) helps the surgeon reduce the incidence of neurological deficits (ND) during 
extradural cervical spine surgery. We determined the incidence of neuromonitoring (NM) changes and NDs as a function of surgical 
approach and number of intervertebral levels. 
Methods: NM changes and NDs were retrospectively reviewed for 20,861 consecutive cervical spine procedures (CSPs) from the 
SpecialtyCare Multi-Institutional IONM database between May, 2013 and August, 2015. Procedures were categorized according to 
approach and number of levels. NM changes and NDs in the immediate post-op period were recorded. Incidence rate differences were 
analyzed using binary logistic regression and post-hoc Tukey tests. 
Results: Overall incidence of NM changes and NDs in CSPs was 13.0% and 0.77% respectively. NM changes were more common in 
combined anterior/posterior (A/P) approaches (22.3%) vs. anterior (A) (12.6%) or posterior (P) (13.0%) approaches (all p < 0.001). 
There was no difference in NM changes between the A and P approach. NDs were more common in A/P approach (1.72%) and P 
approach (1.18%) vs. the A approach (0.63%) (each p < 0.005). NDs did not differ between A/P and P approaches. Collapsing 
approaches, the incidence of NM changes increased with number of levels (1 = 8.96%, 2 = 12.75%, 3 =16.30%, >3 = 19.80%; all p < 
.001). While there was a trend for more NDs with number of levels (1 = 0.46%, 2 = 0.78%, 3 = 1.00%, > 3 = 1.28%), statistical 
significance was found between 1 and 3 (p < .005), and 1 and > 3 (p < .001) levels only. 
Conclusion: NM changes are common in extradural cervical spine surgery. Combined A/P approaches have higher rates of NM 
changes than either A or P approaches. NM changes and NDs increase by the number of levels in the procedure. These data suggest 
that IONM yields a particular benefit in more complex and combined approach procedures. 

S54 
Predictive Factors Determining Poor Baseline Lower-Extremity Somatosensory Evoked Potentials During Surgery.  
Jonathan Chen; Andres A. Gonzalez, MD, MMM, FACNS; Parastou Shilian, DO; Anh Thu Tran, MD 

Introduction: Intraoperative neuromonitoring (IONM) utilizes neurophysiological techniques for real-time monitoring during surgery to 
detect and warn of potentially reversible neurological injuries. By interpreting changes in SSEP signals that fall below threshold values, 
the neurologist can give live feedback to the surgeon. However, the ability to predict changes is reliant on acquiring adequate baseline 
signals for comparison. Therefore, elucidating predictive and potentially modifiable patient characteristics can assist in providing more 
robust monitoring. 
Methods: Single-center, retrospective chart review of 632 patients undergoing spine or cranial surgeries between 2010 and 2011 for 
the presence of diabetes mellitus type 2 (DM2), hypertension, hyperlipidemia, height, weight, gender, smoking, pre-existing neurologic 
conditions, degree of lower extremity edema, neurologic exam findings in motor, sensory and reflexes. A multivariable logistic 
regression analysis was performed looking at the ability of these factors to predict poor baseline signals in lower extremity(LE) SSEPs. 
Results: DM2, being a male, certain neurologic conditions, LE edema, motor, sensory and reflex abnormalities each individually is 
associated with poor baseline LE-SSEPs. Furthermore, in patients with DM2, deficits in sensory exam alone predicts poor baselines. In 
patients without known history of DM2, the combination of increased weight, lower extremity edema, and abnormalities in motor, 
sensory and reflex exams predicts poor baselines. 
Conclusion: Having adequate baselines is paramount for IONM. DM2 and lower extremity edema are potentially modifiable risk factors 
strongly associated with absent lower extremity evoked responses. Further research (e.g., proximal stimulation at the popliteal fossa) 
should be sought out in anticipation of these conditions in order to improve our capacity to protect the nervous system during surgery. 

S55 
Functional Outcomes in Neuro-Oncology Surgery Cases Utilizing Intra-Operative Motor Mapping  
Michelle M. Mora, DO; Shawn Hervey-Jemper, MD; Daniel Orringer, MD; Daniela N. Minecan, MD 



 

 

Introduction: Several factors influence functional outcomes during neuro-oncology surgical cases utilizing intraoperative mapping 
(tumor location, type of anesthesia used). The state of the patient during the mapping procedure is less well known. 
Methods: Intra-op neuromonitoring database from July 2014 - July 2015 was searched for all neuro-oncology surgical cases requesting 
motor mapping. These included awake and asleep cases, divided as such. We retrospectively reviewed corresponding op reports, 
anesthesia record, intra-op mapping report, pre-op H&P, and post-op progress reports. 
Results: 45 neuro-oncology surgical cases utilizing intra-operative mapping were identified. 23/45 utilized motor-only 
cortical/subcortical mapping – 15 cases with the patient awake and 8 cases asleep. 6 awake patients (40%) had non-focal pre-surgical 
exam, 9 patients (60%) had focal/lateralized findings. Follow-up 4-6 weeks later, 3 patients (20%) had functional deficits, one (7%) 
motor (left upper extremity weakness worsened from baseline). The other 2 cases with functional deficits were non-motor (expressive 
aphasia, left homonymous hemianopia). Of 3 cases with post-operative functional deficits, positive responses during motor mapping 
were obtained in 2 cases (left upper extremity weakness worsened from baseline, expressive aphasia). 3 asleep patients (37%) had 
non-focal pre-surgical exam while the other 5 (63%) had focal/ateralized findings. Functional status at 4-6 weeks follow-up revealed 6 
patients (75%) had an unchanged exam, and 2 patients (25%) had new focal findings. Of these 2 cases, no positive responses were 
identified during asleep motor mapping. 
Conclusion: Awake cortical motor mapping during tumor resection in surgical neuro-oncology cases, while more demanding for both 
the patient and the surgeon, correlated with better post-surgical functional outcomes as compared with asleep cortical motor mapping. 

S56 
Intraoperative Neurophysiologic Changes Observed with the Lateral Interhemispheric Surgical Approach to Midline Lesions  
Leslie H. Lee, MD, FACNS, FAAN; Omar Choudhri, MD; Steven Chang, MD; Jaime R. Lopez, MD, FACNS 

Introduction: The lateral interhemispheric approach is less routinely utilized in neurosurgical cases, but is an ideal technique for 
resection of ipsilateral midline lesions as well as contralateral cingulate or callosal lesions. At our institution multimodality intraoperative 
neurophysiologic monitoring (IONM) is standard for intracranial surgeries that may place neural structures or pathways at risk. 
Methods: We present two cases in which the lateral interhemispheric approach was used for the resection of an ipsilateral tumor (one 
case with a left parafalcine meningioma, the second case with a metastatic melanoma involving the corpus callosum and medial left 
cerebral hemisphere). Multimodality IONM was employed in both cases, including transcranial motor evoked potentials (tcMEPs), 
somatosensory evoked potentials (SSEPs), and electroencephalography. 
Results: Following complete surgical resection of the midline lesion, the unexpected ipsilateral loss of SSEPs (in one case), and 
SSEPs along with tcMEPs (in the second case) was observed without recovery by the end of case, which was suggestive of potential 
compromise of the somatosensory and corticospinal pathways contralateral to the lesional hemisphere. Both patients awoke with no 
new clinical deficits that correlated with these IONM critical changes observed at the end of resection. 
Conclusion: We hypothesize that these IONM changes ipsilateral to the lesional hemisphere reflect the unique positioning of the 
patient’s head for the lateral interhemispheric approach, with gravitational effects dynamically shifting the position of the brain relative 
to the static placement of scalp electrodes used for IONM. This pattern of unanticipated loss of evoked potentials is important to 
recognize, as rapid assessments are continually made to determine the etiology and potential reversibility of observed 
neurophysiologic changes. 

S57 
Remote Presence Neuromonitoring.  
Jonathan A. Norton, PhD; Luke Hnenny; Luis Bustamante; Ivar Mendez 

Introduction: Intraoperative Neuromonitoring (IOM) depends on the availability of skilled interpretation for its success. However it is not 
always possible for the individual providing the interpretation to be physically present in the operating room. To facilitate interpretation 
by skilled individuals, remote to the operating room the manufacturers of the IOM systems allow for the transmission of real-time data 
across the internet. The remote interpreter is able to ‘message’ the technologist in the room, who then passes information onto the 
surgical team. 
Methods: In this study we used remote presence technology (InTouch Health) to facilitate interpretation of IOM. Although 2 systems 
were used, they both have essentially the same features, that of good quality cameras and microphones and speakers that can be 
directly controlled by the remote site. Fifteen surgeries, across 2 sites were included in the study including spine, skull base and 
tumors. 
Results: Both the surgeons and the neurophysiologist felt that the quality of the monitoring was better than before the introduction of 
the remote presence devices. The ability to talk directly to the team, and visualize the surgery were felt to be especially critical. 
Conclusion: We believe that remote presence technology has a role to play in allowing skilled interpretation of IOM. 



 

 

S58 
Learning Curve of New Intraoperative Neuromonitoring Service  
Osama Shams 

Introduction: Intraoperative neuromonitoring (IONM) is becoming a standard of care in progressively increasing number of surgeries. It 
is not always feasible to have well trained IONM team for the surgeons performing these types of surgeries. In that case, healthcare 
facilities may be left with a single option of investing in its clinical neurophysiolgoy service to provide IONM. 
Methods: This a descriptive study for the learning curve and challenges faced while establishing a new IONM service in our center 
where access to formal training programs in the field is limited. 
Results: Sharing anesthetics effects on recorded responses with anesthesia team paid off gradually as increasing rate for using total 
intravenous anesthesia (TIVA). Ketamine was also introduced to anesthesia protocol with reduced tendency to use bolus dose of 
anesthetics. Surgical team gradually developed the routine of merging IONM into their procedures. They gradually paid more attention 
to IONM alerts and recognized how to best use different modalities like screw stimulation, trans cranial motor stimulation and root 
stimulation. IONM team arranged with surgical team to start by monitoring simple cases and gradually increase complexity of 
monitored cases. Frequency and type of technical troubleshooting were major issues affecting monitoring process. Mixing cables , 
60Hz noise, and stimulation failure gradually vanished over time. Amplifier saturation remained an issue due to technical limitation in 
our IONM system. Setup time from the first needle to baselines gradually decreased with using better team dynamics and technical 
tips. Setup in parallel with anesthesia after intubation significantly improve d setup time. 
Conclusion: New IONM services can be established when collaboration and shared vision among the managing team is available even 
with poor access to local formal training programs. 

S59 
Comparison Between Cortical Subdural Grids vs Stereo-Encephalography Guided Surgical Intervention in Pediatric 
Population; the Colombian Experience.  
Walter Gonzalez, MD; Cesar A. Buitrago, MD; Milton D. Herrera, MSc; Eugenia Espinosa, MD 

Introduction: Subdural electrode (grids/strips) placement is widely used in Colombia as an epilepsy surgical tool in selected refractory 
epilepsy cases; even though, our center moved to stereo-electroencephalographic (SEEG) implantation as a standard technique since 
more than 3 years ago. Recently many centers in America now are implementing Stereo-Electroencepahlography intervention instead 
of classical subdural electrodes, little is known about the outcome of this procedure in South America. 
Methods: A retrospective study of 29 patients admitted to our epilepsy surgery center with confirmed diagnosis of pharmacoresistant 
epilepsy, who underwent preoperative intracraneal monitoring with SEEG or subdural electrodes where compare in terms of outcome, 
medical and surgical complications. 
Results: Mean age of 11,4 years, 11 (38%) were female, mean duration of epilepsy before surgery was 8,2 years, 65% with a structural 
lesion preoperatory. 14 (48%) underwent subdural monitoring and 52% to SEEG. The mean time of follow up was 1,2 years. After 
surgery there were excellent results (Engel I) in 7 (46%) patients with SEEG and 5 (35.7%) with subdural grids, significant difference 
was no found in postoperative results (P = 0,5). 
Conclusion: Our study showed that the use of intracranial monitoring either subdural electrodes or SEEG is safe and have good 
general outcome as has been reported by the literature. We find there is a better outcome with SEEG than with subdural electrodes, 
but without significant difference, probably by the size of the sample. Few complications were found in both comparative groups, 
although patients within SEEG group looks to have lower cognitive decline. We need more studies in our population with larger period 
of following after epilepsy surgery. 

S60 
Defining Networks During Generalized Seizures: A Combined MEG and fMRI Approach  
Jeffrey Tenney, MD, PhD; William Agler, BS; Claudio Toro-Serey; Darren Kadis 

Introduction: The aim was to identify childhood absence seizure network activity using fMRI-informed MEG effective connectivity 
analysis. 
Methods: Magnetoencephalography (MEG) and combined EEG-functional magnetic resonance imaging (EEG-fMRI) were recorded in 
7 subjects with untreated childhood absence seizures. EEG-fMRI data were pre-processed and EEG was used to identify timing of 
absence seizures during fMRI. An event related independent component analysis (eICA) method was used to define fMRI activity 
correlating with the seizures. These regions were then parcellated, to express the network in terms of functional nodes. These nodes 
were used as virtual sensor locations for beamformer analyses of absence seizures recorded using MEG in the same 7 subjects (34 



 

 

seizures). After extracting source waveforms, the effective connectivity was estimated using a phase slope index (PSI) metric. 
Results: eICA of fMRI data identified regions similar to those previously reported (thalamus, frontal, precuneus, biparietal). Effective 
connectivity analysis using PSI at lower frequencies (delta, theta, and alpha) showed connections within and between parietal and 
precuneus regions, and the thalami. At higher frequencies (beta and gamma) connectivity tended to be within and between frontal 
regions. Some inter-subject variability was also noted. 
Conclusion: fMRI-informed MEG analysis can be used to identify patterns of brain connectivity during generalized seizures, such as 
childhood absence seizures. In this way, maximal spatial and temporal information during these seizures can be extracted. We are 
hopeful that these types of connectivity patterns could be used in the future to “group” patients in a way that helps to predict their 
phenotype, such as treatment responsiveness. 

S61 
LSUHSC-Shreveport Neurology Resident Sleep Project  
Jayson D. Rodriguez, MD; Jeanie McGee, DHEd, MSHS, CHES, CCRC; David McCarty, MD; Debra Davis 

Introduction: This pilot study aims to determine sleep schedules among LSUHSC-Shreveport neurology residents using a two-day 
sleep log, correlating sleep with sense of well-being and education satisfaction. 
Methods: PGY2 and 3 residents take “24+6” hour calls, every 3+days, with 2-6 calls per month. To minimize interference with the 
normal education process, we designed a simple survey to distribute during weekly Grand Rounds to obtain information on resident 
sleep during the preceding two days, call status and PGY level. Well-being and education satisfaction were assessed using a visual 
analog scale. After IRB review, the surveys were distributed to residents during Grand Rounds for six consecutive weeks. All forms 
were anonymous and viewed only by a non-clinical staff for analysis. 
Results: 37 surveys were included in the analysis. Residents slept 1-5 hours on-call, 7-12 hours post-call, and 3-9 hours when non-call. 
Sleep was significantly correlated to resident well-being (WB) (r=0.451; p<0.01) and education satisfaction (ES) (r=0.409; p<0.05) 
when the amount of sleep two nights before the survey was used for analysis. Means = 3.5(WB)/5.25(ES); 6.38(WB)/7.08(ES); 
7.0(WB)/7.1(ES) in residents reporting 1-4, 5-8, & 9-12 hours sleep, respectively. Overall mean resident well-being was 6.1/10, and 
mean education satisfaction was 6.8/10. PGY2s had lower sense of well-being, but higher education satisfaction. 
Conclusion: Our study revealed a correlation between sleep and well-being. In a post-study feedback session with residents, potential 
sleep issues were identified and interventions formulated to improve residency experience. Our survey may be applied to other 
programs. Because considerable variation exists in residency experience across specialties, programs may find it helpful to obtain 
baseline resident sleep information as this may be associated with sense of well-being and satisfaction with education or other aspects 
of training. 

S62 
Usefulness of Sleep Evaluation and Combined Video EEG and Polysomnography in Children with Presentation of Events or 
Epilepsy  
Sejal V. Jain, MD 
 
Introduction: Nocturnal or daytime spells and seizures are common presentations in children presenting to neurology or sleep practice. 
Moreover, sleep related problems are common in these children. However, limited data exist for the best evaluation methods for these 
disorders. This study evaluated the usefulness of sleep evaluation and combined video electroencephalogram (EEG) and 
polysomnography in a cohort of children with events and epilepsy. 
Methods: Database was searched to identify combined sleep and epilepsy studies performed from July 2010 to April 2014. Data were 
collected from chart review for presenting symptom, sleep disorder and epilepsy/ neurology diagnosis, and EEG and polysomnography 
results. 
Results: Two hundred and fifty studies were identified in 146 boys and 104 girls with mean age of 9.2 years. 150 children either had 
epilepsy or were diagnosed with epilepsy after the evaluation. Polysomnography or sleep evaluation was abnormal in 94%, EEG in 
54% with events or seizures recorded in 40% of the studies. Sleep related breathing problems were the most common presenting 
symptoms (30%) and obstructive sleep apnea and obstructive hypoventilation were the most common sleep disorders (28%). 
Additionally, significantly higher number of children with spells/parasomnia had normal sleep evaluation (37% Vs 9%, p=0.00003) as 
compared to children with epilepsy. 
Conclusion: This study demonstrates that combined EEG and polysomnography may be a convenient, efficient and useful tool in 
evaluation of children with epilepsy and spells. Additionally, significantly fewer children with epilepsy had normal sleep study/evaluation 
as compared to children with other events/parasomnia. Hence, sleep disorders are more common in epilepsy and sleep evaluation is 
important in children with epilepsy. Further prospective study can help in establishing the prevalence of sleep disorders in children. 



 

 

 


