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1.
Motor Conduction Velocity (MCV) Changes Across The Elbow Segment in Patients Without Clinical Evidence of Ulnar Neuropathy at the Elbow.  K. Nagendran .  (Royal London Hospital, Barts Health NHS Trust, London, UK).

Aim: Significant MCV slowing across the elbow segment by >10 m/s is sometimes seen in otherwise asymptomatic patients without clear evidence of ulnar neuropathy. The aim of this study is to assess the presence of such abnormality, its degree and frequency and to identify possible reasons.
Method: Ulnar MCV measurements are obtained in 45 patients (59 ulnar motor studies, age range 17-88 years, 26 males and 19 females, mean age 48.1 years, SD 15.3) referred for upper limb symptoms. MCV was measured in the wrist-medial epicondyle (W-ME) and above elbow-medial epicondyle (AE-ME) segments and the results analysed. 
Results: Of the 59 sets of ulnar motor studies carried out 10 showed features consistent ulnar neuropathy at the elbow. The 49 remaining studies (asymptomatic sides, patients with radiculopathy etc) the overall ulnar conduction findings including sensory conduction were considered within acceptable limits. Ulnar MCV in the AE-ME segment in this group showed slowing across the elbow segment by >10 m/s in 14 studies (20%). In two cases the slowing is possibly related to asymptomatic ulnar neuropathy at the elbow but in the remaining 12 cases no clear reason identified.
Conclusion: MCV slowing of >10 m/s across the elbow segment does not necessarily imply presence of ulnar neuropathy at the elbow. The diagnosis of ulnar neuropathy should be made taking into account also of a) other nerve conduction parameters including sensory conduction findings b) appropriate clinical features and c) other possible causes for the patient’s symptoms.
2.


Mathematical Modeling of State Selective Sodium Channel Blocker Effects on Nerve Excitability in Humans.  A Molyneux and Martin Koltzenburg.  (Hospital for Neurology & Neurosurgery, Queen Square, London, UK).

Background: Nerve excitability profiles (NEP) can be performed as a non-invasive investigation of peripheral nerve fibre properties in humans. Mathematical modeling, using the Bostock model of myelinated nerve is unable to provide a good fit to explain the NEP changes related to Carbamazepine in healthy human volunteers unlike the situation with Tetrodotoxin poisoned patients where reduction of sodium permeability by a factor of two provides a good fit. 
Hypothesis: Adaptation of the Bostock model to include state dependent drug binding will improve its ability to explain the effects of Carbamazepine on the human NEP.

Methods: A recent adaptation of the Hodgkin and Huxley equations incorporates a drug bound state into the m and h particles of the sodium current. This adaptation was implemented in the Bostock model. Affinity and dissociation constants of the drug are described by parameters Ka and Kd respectively. Ka and Kd are weighted by a factor describing the preference of the drug to bind to one particle over another; the ‘closed activation gate stabilising factor’ for the m particle (CA), and the ‘closed inactivation gate stabilising factor’ for the h particle (CF).

Results: Fit of human Carbamazepine data by the model was best achieved with Ka 0.6s-1 Kd 100s-1 CA 1.2 CF 10. Root mean square error (describing goodness of fit) was improved by 20% as a result of the model adaptation. 

Conclusion: The NEP, and the drug modified Bostock model, allows insight into state selectivity of sodium channel blockade measured in myelinated nerve. Carbamazepine effects in human peripheral nerve are best described by fast binding sodium channel blockade with preference for the inactivated state.

3.


SCN8A Mutation in Children and a Case Report of a 13 Month Old Boy with Neonatal Onset Seizures, Jitteriness and Developmental Delay. R. R. Singh¹, S. Jayapal¹, H. Jungbluth¹, S. Goyal² and K. Lascelles¹.  (¹Guys and St.Thomas' NHS Foundation Trust, Kings Health Partners, London and  ²Evelina London Hospital, Guys and St.Thomas' Hospital, London UK).

Aim: To describe an early onset movement disorder (without ictal events), and evolution of the movement disorder with epilepsy phenotype, with intractable seizures and epileptic encephalopathy associated with SCN8A mutation in our proband. 

Introduction: Sodium channelopathies have been associated with various epileptic encephalopathies. Increasingly, there are reports of de-novo SCN8A mutations associated with epileptic encephalopathies. This case is the first to be reported from UK. 
Methodology: We report a 13 month old male proband, with neonatal onset stimulus sensitive jitter, movement disorder, progressing to refractory epilepsy, and developmental delay associated with mild cerebellar hypoplasia. After extensive investigations, sanger sequencing followed by next generation sequencing identified a de novo mutation in the SCN8A gene (c.3979A>G; p.Ile1327Val). He had progressive difficulty in feeding requiring gastrostomy. He developed hypertonia with generalised paucity and lack of purposeful movements and central hypotonia. His seizures and movement disorder responded to high therapeutic levels of phenytoin initially, but eventually his seizures continued to be intractable despite of multiple interventions. 
Discussion: There are 10 reported cases of SCN8A mutations in the literature so far. Identical mutations was found in one case (Vaher, U et al, Journal of child neurology, 2013) with similar phenotype. other reports had similar mutations (Ohba et al, Epilepsia 2014) with epileptic encephalopathy in most and movement disorder in some. The phenotype of this mutation is expanding and with more widely available epilepsy genetic diagnostic services (vs. single gene testing) it is hoped that more cases will be identified which will enhance our understanding of the function of the SCN8A gene and allow for some phenotype genotype correlation. 
4.  


Optic Nerve Axon Functional Properties in MOGTCR Mice with Induced Optic Neuritis.  A.  Anandhakrishnan, S. von Kutzleben, S. Al-izki, G. Giovannoni, D. Baker and M. D Baker.  (Neuroscience and Trauma Centre, Blizard Institute, Queen Mary University of London, 4 Newark Street, Whitechapel, London, UK).
Primary or secondary progression in multiple sclerosis (MS) leads to irreversible disability. While neuronal and axonal loss are widely accepted to underlie progression, any axonal subtype selectivity remains equivocal, although human post-mortem studies indicate a selective loss of the smallest axons (e.g. Ganter et al 1999; Evangelou et al 2001). One common early symptom of MS is optic neuritis (ON) and we have studied the functional effects of induced ON in a transgenic mouse model, with an enhanced immune response to myelin oligodendrocyte glycoprotein (MOGTCR; Lidster et al 2013), in ex-vivo isolated optic nerve. Supramaximal compound action potentials were recorded that normally comprise more than one component, the slowest component interpreted as the functional correlate of the smallest axons. We analyzed the shape of the action potential, expressing the amplitude of the slowest component as a fraction of the peak (Fig. 1).
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5.


“In Search of a Neurophysiological Signature of Fatigue in Multiple Sclerosis”L. Canham, K. Inglis K,  J. Witherick, K. Blake K, P. Walsh, A. Oware, N. Kane, and D. Cottrell. (Grey Walter Neurophysiology Department, Southmead Hospital, Bristol, UK)
Introduction Fatigue is a ubiquitous disabling feature of MS.  Clinical trials of agents for symptomatic relief are prohibited by inherent limitations of fatigue rating scales.  
We sought to identify a neurophysiological signature of fatigue to provide an objective biomarker in clinical trials and offer insight into this subjective phenomenon. 

Method: 27 patients with Primary Progressive MS (PPMS) and 7 healthy age-matched controls were recruited into this cross-sectional observational study. Participants underwent Expanded Disease Severity Scale and MS Functional Composite clinical evaluations.  Subjective rating of fatigue was gauged by the Modified Fatigue Impact Scale. 

Transcranial Magnetic MEPs were recorded from the thenar eminence and a repetitive run of 20 supra-threshold pulses were delivered at 1 Hz. Differences between healthy controls and otherwise clinically matched groups of PPMS patients with high (n=14) and low (n=13) total amounts of experienced fatigue were compared.

Results: As expected central motor conduction time (CMCT) was significantly increased amongst PPMS patients compared to controls (P<0.05, T test). Shannon Entropy was significantly higher in patients (P<0.005) and showed more marked decrement over the repetitive run compared to controls (P<0.05). No significant difference in MEP parameters existed between the PPMS patients with high and low fatigue scores.

Conclusions: The Shannon Entropy of recorded MEP waveforms over successive trials appears sensitive to corticospinal tract damage in the context of MS. However, these abnormalities and the prolonged CMCT in themselves appear unrelated to the patient’s experience of fatigue, suggesting it is not predominantly subcortical in origin. 
Current literature suggests fatigue reflects impaired cerebral network efficiency and measures of interhemispheric coherence may offer objective and meaningful biomarkers. 
6.


Role of Thoracic and Cranial Segment EMG Examinations in Diagnosing ALS: Should We Put Our Back Into It, Or Our Money Where Our Mouth Is?  J. Alix, T. Jenkins, R. Kandler, .P Shaw, C. McDermott.  (Royal Hallamshire Hospital, Sheffield, UK). 
Introduction: The Awaji-Shima diagnostic criteria for amyotrophic lateral sclerosis (ALS) afford electrophysiological and clinical examinations equal weighting. Cervical and lumbar segments are routinely assessed by EMG; examination of thoracic and cranial segments is variable. The aim of the study was to ascertain the contribution of thoracic and cranial segment EMG in ALS diagnosis.   
Methods: EMG findings and clinical notes for 470 patients referred for investigation of ALS over a 5 year period were reviewed. 214 patients were diagnosed with ALS on long term follow-up; 238 patients were considered not to have ALS. The Awaji-Shima EMG criteria for segmental involvement were used. 
Results: Sensitivity for thoracic EMG was 51.8% and specificity 97.8%. For cranial EMG, sensitivity was 24.6% and specificity 97.8%.  Removing thoracic EMG findings from the data set did not change the diagnostic categorisation of a single patient. If cranial EMG findings were removed,   1.4% of patients dropped from definite/probable classifications to lower categories. Allocating thoracic EMG abnormalities the same diagnostic significance as mixed UMN-LMN pathology would have increased diagnostic certainty in 39% of patients.  However, 2% of patients without ALS would have moved into probable/ definite categories. Applying the same criteria to cranial segment EMG resulted in no diagnostic benefit. 
Conclusion: Using the Awaji-Shima criteria, cranial EMG occasionally improves diagnostic certainty but thoracic EMG rarely, if ever, contributes. Eschewing clinical examination and using EMG findings only in the thoracic segment improves diagnostic certainty in over 1/3 of patients with ALS, with only a small loss of specificity. This modification to the Awaji-Shima criteria could be considered. 
7.


Mutations in Synaptotagmin-2 Cause a Novel Human Disorder Characterized by Motor Neuropathy and Pre-Synaptic Neuromuscular Junction Dysfunction.  D. N. Herrmann1*, R. Horvath2*, Z. Guan3, J.  E. Sowden1,  R. G. Whittaker2, J. L. Almodovar4,  M. Gonzales5, A. Sanchez-Mejias5, T. E. Lloyd6, J T. Littleton3*, and S. Zuchner5*  (1University of Rochester Medical Center, Rochester, NY USA, 2Newcastle University, Newcastle, UK, 3Massachusetts Institute of Technology, Cambridge, MA USA, 4Dartmouth Hitchcock Clinic, Geisel School of Medicine, Hanover, NH, 5University of Miami Miller School of Medicine, Miami, FL, USA 6Johns Hopkins University School of Medicine).

Synaptotagmin 2 (SYT2) is a synaptic vesicle protein that functions as a calcium sensor for neurotransmission1. It may also have a role in preventing spontaneous transmitter release2. We identified two multigenerational families with childhood onset foot deformities, asymmetrical lower limb wasting and fatiguable weakness. Reflexes were absent but recovered with brief exercise. Neurophysiological testing revealed features of a motor neuropathy with marked and prolonged CMAP potentiation following brief maximum voluntary contraction. Whole exome sequencing identified mutations in key residues in the C2B calcium-binding domain of SYT2. Overexpression of the mutant protein in a transgenic Drosophila model revealed a dominant disruption of synaptic vesicle exocytosis.  The clinical and neurophysiological findings are discussed in relation to these in vitro observations.
1)Pang, Z.P., et al.  J. Neurosci. 26, 13493–13504 (2006). 2) Littleton, J.T., et al.  Cell 74, 1125-34 (1993).

8.


Normal Stimulated Single Fibre EMG Jitter Values From Orbicularis Oculi.  A. Silva¹ ²  E. M. Sedgwick³, G. K. Isbister4 and S. Siribaddana¹.  (¹University of Rajarata, Sri Lanka. ²Monash University, Victoria, Australia, ³University of Peradeniya, Sri Lanka. 4University of Newcastle, New South Wales, Australia). 

We rely on normal values for stimulated single fibre EMG published by only a few laboratories. The recent introduction of single fibre EMG to Sri Lanka meant different operating conditions from those in UK, US and European laboratories. Data from South Asian populations have not been reported. We decided to obtain normal data from 19 healthy young adults aged 20 – 55 years at the University of Rajarata (Anuradhapura.) Ethical approval was given by Peradeniya. Rajarata and Monash Universities.

We followed the recording technique of Kouyoumdjian and Stålberg as closely as possible and used the same criteria for inclusion of potentials for analysis. Analysis was done off-line by AS and separately by EMS who was ‘blind’ to which subject were normal and which had suffered snake envenoming. Our results were the same except for a few fibres which were excluded on the grounds of poor signal to noise ratio, too low amplitude or composite spikes.
The results are:Total Fibres 535: Mean jitter 15.93 µsec ± SD 8.49: Median 13.99: Minimum 4.37:  Maximum 70.46: Skew 2.26: Kurtosis 8.84.
The data are not exactly Gaussian but mean 15.93 + 2SD 16.98 = 33 µsec which can be accepted as the upper limit of normal with 95% confidence level. This corresponds very closely with Kouyoumdjian’s value but is smaller than that of some other authors. 

Kouyoumdjian JA, Stålberg EV. Concentric needle jitter on stimulated Orbicularis Oculi in 50 healthy subjects. Clin Neurophysiol (2010), doi:10.1016/j.clinph.2010.07.012
9.  


Epilepsia Partialis Continua Responsive to Subdural Cortical Stimulation .  A. Valentin, I. Ughratdar, B. Cheserum, R. Morris, R. Selway, G. Alarcon.  (King's College Hospital, London,UK).
Epilepsia partialis continua (EPC), is a rare form of focal status epilepticus which may affect an individual limb. It often induces functional disability and be refractory to medical therapy.  In cases involving the motor cortex, surgical resection would result in significant deficit. 
We present two patients with focal, drug-resistant EPC who underwent cortical stimulation followed by permanent implantation.

The first patient presented with subtle right jerks, hemiparesis and hand clumsiness, with otherwise normal tone and cortical sensations. Immediately after electrode implantation arm jerks ceased  and were absent during telemetry, associated with functional improvement as shown by in drawing and handwriting.

The second patient presented left leg jerks with difficulty walking associated with hypertonia, spastic gait and abnormal posturing. His gait was markedly improved by stimulation and he recovered his ability to walk without assistance. Improvement in frequency of seizures was also noted.
Improvements in seizures and limb function were sustained at 18 months, with concurrent EEG improvement. This small case series echoes the findings from other small series on the efficacy of chronic neocortical stimulation in the management of this challenging and debilitating condition.
10.


Electrical Stimulation of the Anterior Cingulate Gyrus Induces K-Complexes in Awake Humans.  D. Martín-López¹ ², Z. Voysey¹, D. Jiménez-Jiménez¹,³, R. P. Selway¹, A. Valentín¹,4 and G. Alarcón¹,4.  (¹, King's College Hospital NHS Trust, London, UK, ² St Peter’s Hospital, Chertsey, UK,  ³Universidad San Francisco de Quito, School of Medicine, Quito, Ecuador,  4Departamento de Fisiología, Facultad de Medicina, Universidad Complutense, Madrid, Spain).
Background: The structure responsible for the generation of K-complexes has not been identified to date. 
Objective: To determine the area responsible for originating K-complexes.

Methods: We reviewed all 300 patients assessed for epilepsy surgery with intracranial electrodes and single pulse electrical stimulation (SPES) at King’s College Hospital between 1999 and 2013 to identify the stimulation sites that elicit EEG responses similar to the patient’s K-complexes. 

Results: In all 6 patients who had depth electrodes in medial frontal regions bilaterally, such K-complex-like SPES responses were consistently elicited by unilateral stimulation of the anterior cingulate gyrus, suggesting that this area is responsible for initiating K-complexes. The induction of K-complex-like responses during wakefulness suggests that the mechanisms required for the generation of K-complexes are different from those involved in sleep. 

Conclusion: Our findings provide the first causal evidence that the cingulate gyrus initiates the widespread synchronous activity that constitutes the K-complex.

