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NENA 2018  

The North of England Neurological 
Association met for our annual meeting on 
November 23rd-24th 2018. The meeting 
was started off with a fascinating overview 
of the implications of developments in 
cannabis-based therapies for neurological 
disorders, delivered by Dr Rhys Thomas, 
Clinical Intermediate Fellow at Newcastle 

University and Honorary Consultant Neurologist at the Royal 
Victoria Infirmary. Rhys gave an informative and often 
humorous update on the fast-changing landscape of 
cannabinoid treatments for neurological conditions, with 
particular reference to the current changes to guidance on 
prescribing. 

Those who would like to read further on this topic are directed 
to Rhys’ excellent recent article in Practical Neurology. 

Presidential message 

Dr Nick Fletcher, NENA President 
2016-2018
In the 25 years since I was appointed as a 
neurologist in Liverpool, neurology has 
changed a great deal and services for 
patients with neurological conditions have 
improved enormously. In difficult times, we 
must not lose sight of this - not least in 
previously poorly served areas such as the 

north of England. I came to Liverpool as neurologist number six 
for a population of over 3 million people. Waiting lists were 
very long; GPs had only very recently been able to refer 
patients to neurologists; clinics and inpatient consultations in 
hospitals outside the centre were being established. My new 
post was to look after Bangor and Runcorn initially, as well as to 
establish movement disorders and neurogenetics services at 
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Walton. There was only one neurology registrar at Walton (I was up in the night when on-call a lot more 
than I had been as a senior registrar in London...), MR scanning was relatively new; molecular genetic 
and immunological diagnosis was only starting; therapeutic options were very different: IVIG for Guillain 
Barre syndrome or apomorphine for Parkinson’s disease had only recently arrived on the scene; disease 
modifying drugs for MS, many anti-epileptics, thrombolysis (not to mention thrombectomy), deep brain 
stimulation and the whole field of immunosuppressive agents for autoimmune encephalitis were all in 
the future. It seems an almost inconceivable state of affairs today. But it was a huge and exciting 
challenge and opportunity; I have never regretted coming back to the north after training in London. I 
would also like to acknowledge the many superb colleagues in the various northern neurological units 
who have contributed more than me to this much improved situation.  

Looking across the north of England, as one does at NENA each year, it seems to me that there are more 
similarities than differences among the different neurology departments. A common theme has been the 
development of what are actually neurological networks, based in large units, taking responsibility for 
providing high quality neurology to linked acute outlying hospitals across their various areas. These 
outreach networks – developed in broadly similar ways across the north - have evolved to make the best 
use of the resources (by which I mean mainly the consultant workforce) we have, covering our areas as 
equitably as possible. Of course, our services are not perfect and there is always more we could do. 

We are not immune from other difficulties. Essentially, these boil down to rising demand and a limited 
workforce. Neurological disorders are common. Estimates vary, but 650 per 100,000 people are 
diagnosed with a neurological disorder every year and neurological symptoms such as headache are 
common reasons for presentation to medical services. Neurological illness is a common reason for 
admissions or outpatient appointments – in 2015/16, NHS data show there were 19.2 million hospital 
admissions in England, of which almost 1.8 million (9%) contained mention of a neurological disorder 
and in 474,401 (2.5%) a neurological condition was the primary reason for admission; over 200,000 of 
these were emergencies. In outpatient clinics, in 2012/13 there were over 1 million neurological 
appointments attended by over 600,000 patients. This is all a huge challenge. 

In the face of this, the UK has always had a shortage of neurologists in comparison with other developed 
countries. A recent Royal College of Physicians (RCP) census reported 783 consultant neurologists 
working in the UK in 2014 – or 1 per 83,000 people as a UK average. In the EU and the USA these figures 
are 1/15,000 and 1/19,000 respectively. However, this worrying overall UK figure hides an even greater 
problem - and this is very relevant, and rightly a cause of serious concern, to neurologists working in the 
north. The distribution of consultant neurologists in the UK is extremely uneven. It is very hard to get 
reliable figures about this. I cannot claim that my calculations are completely certain, and I may, like 
others who have looked at this issue, be wrong but something very striking emerges if one looks at the 
data available. Using the RCP data, NHS data (from Health Education England) and UK population 
figures, it seems that about 25% of all UK neurologists work in central London where there is 
approximately 1 consultant per 37,000 people – but only 13% of the UK population lives there.  
Availability of neurologists is very different elsewhere, with roughly 1/77,000 in the rest of England and 
North Wales, 1/91,000 in the rest of Wales, 1/71,000 in Scotland and 1/106,000 in Northern Ireland. The 
English figure also hides some further inequality; in NHS England, I calculate that about 29% of 
consultant neurologists work in central London (where 15% of the population in England live); here the 
provision of 1 consultant per 37,000 compares with figures ranging from 1/78,000 to 1/103,000 in the 
rest of England. This means that there are two to three times as many neurologists (relative to the 
population served) in London than elsewhere and the variation outside London is also striking. As a 
result, the north of England is still understaffed compared with many other places. We should all be 
concerned about this because it has implications for our patients. One has to wonder why any “national” 
health service would allow this to occur and apparently do nothing about it. This situation does not seem 
to me to have had the attention and concern it deserves. 
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This overall shortage of consultants, their odd distribution and what appears to be a complete failure of 
any NHS workforce planning to address this state of affairs must contribute significantly to the highly 
varied service delivery in different parts of the country. It has certainly been the main issue in the 
struggling departments I have visited elsewhere in the UK recently. Many provincial NHS departments 
find it very difficult to recruit and retain consultants, with a few hospitals having minimal or no neurology 
provision at all and some actually closing their neurology departments. Some hospitals with no service 
are located less than 50 miles from large neurological units. In other areas there are large neurology 
centres offering variable support to nearby acute hospitals, ranging from close links and consultants 
visiting several days a week to no formal support arrangements at all. Elsewhere, there are neurology 
departments located in some (but not all) district general hospitals. These too are highly variable; some 
are well staffed with a good number of consultants and associated support services; others (which may 
be quite nearby) may have no on-site service or a barely viable one. This means an inequitable quality 
and range of neurological services available in different places in the UK. The situation is not helped by 
multiple replicated commissioning bodies based on small local populations. If lots of separate trusts 
compete for an inadequate and unevenly available workforce, with no central planning or direction, 
inequality and variability is almost assured. I don’t know how many UK departments are struggling to run 
precarious services, as one suspects they do not always publicise this, but one is too many and there are 
probably more than that. It isn’t easy in large and well staffed centres; it must be very difficult in a small, 
locally run unit with only a few consultants and limited support services, limited facilities and support 
staff and inadequate links to associated specialties like neuroradiology, neurophysiology, neurosurgery 
and psychiatry. Trying to carry on running some struggling, small, local services like this in the current 
recruitment situation cannot be realistic. 

Although neurology in the north has achieved a lot, and I think is as good as or better than elsewhere, 
this has happened despite the inequality of workforce availability and the apparent lack of any effective 
national coordination or strategy for our specialty. Like, I suspect, some other areas of the UK, we have 
developed a way of doing things with what we have. In most cases, this has been some kind of sharing 
of neurology resources within a network involving several hospitals, based upon a central, coordinating 
department. Although criticised by some as an outdated “hub & spoke” model, this actually works well if 
done properly – and is the best (or maybe least worst) and most equitable option with the workforce we 
have. As a result, I suspect there is less variation and inequality than in other parts of the UK with fewer (if 
any I hope) isolated, small DGH departments struggling alone. 

The Association of British Neurologists (ABN) has produced a list of care standards for acute and elective 
care. This is perfectly understandable and reasonable but there remains the obvious problem of how 
these can ever be operationally delivered in all acute NHS hospitals – especially in places that struggle to 
recruit on the open market, try to run small independent and barely viable units and are not adequately 
(or at all) part of a larger neurology network. In 2011, a joint working party of the Royal College of 
Physicians and the ABN recommended the establishment of “local neurology” departments with new 
neurologists, supporting staff and associated inpatient facilities in district general hospitals. Somehow, 
neuroscience centres were to remain as well and were to keep responsibility for on-call, teaching, 
training, research and sub-specialty services. The details of how this would work operationally were 
unclear; the obvious recruitment difficulty was not discussed. The means by which such new local units 
would be staffed – whether by (highly improbable) additional recruitment, re-deployment of existing 
consultants or both - the implications for the viability of existing departments alongside them, and the 
numbers of additional consultants required were not clearly explained. Inevitably, progress has been 
limited; some places are fine but little or none of this has happened in others - which is not surprising 
because for some hospitals, there is little prospect of the necessary recruitment (let alone other 
resources) in the foreseeable future. It might work in the London area and in some more fortunate parts 
of southern England, but is surely a hopelessly forlorn hope elsewhere. In a recent report, one London 
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teaching hospital appointed two extra consultants just to see acute inpatient referrals; another unit in the 
London area appointed three - an attractive but very unlikely arrangement in the hospitals of northern 
England. To add to the impracticality of what has been proposed, these hoped-for local neurology 
departments are unlikely to have the required infrastructure and associated staff; nor the required non-
clinical managerial expertise or the neurologist numbers needed for on-call availability and an adequate 
range of sub-specialty skills. Surely some other solution is needed. 

Various reports have discussed these issues but with no clear strategy for dealing with them, other than 
aspirations to “re-design” services in some way or list what they must offer. Neurology lacks any national 
strategy or any operationally described model of care that could actually be implemented in the short 
term to improve things. At present, the view of national bodies seems (to me) to be that all this is to be 
addressed by very large numbers of extra consultants (who in reality do not exist) and associated 
resources somehow being provided for these less well served areas. How this will happen or who in the 
NHS will deliver it all is unclear. The hope is that hospitals with inadequate or no neurology will be able 
to recruit their own consultants and develop their services to solve their own problems without anything 
much changing in existing well-staffed units. This isn’t good enough. Even with an unlikely NHS financial 
investment in neurology, the reality of recruitment challenges in many places, a limited foreseeable 
consultant workforce and its persistent, clinically inappropriate and unfair deployment mean this is 
unlikely to work any time soon – if ever. If things are to change in the short to medium term, UK 
neurology must face up to these realities and come up with a more feasible and deliverable option - 
nobody else will. More money alone will not fix this if hospitals cannot use it to recruit - because of a 
shortage of neurologists and their concentration where there are already lots of other neurologists 
rather than lots of patients with a greater clinical need for neurological care. Fairness means less 
variation – of resources (mainly neurologists) and in ways of doing things clinically. Rather than just 
hoping that someone else will somehow conjure up lots of money and large numbers of qualified 
neurologists, neurology in the UK surely also needs to look at itself (nationally) and organise itself 
differently with what it already has.  

Neurology in the north is well placed to help here - but we have to speak up and get more involved. We 
have, out of necessity, developed established network models of neurology covering multiple sites 
across large areas. These will certainly need to be strengthened further and will need some more 
neurologists but far fewer than establishing multiple local neurology departments - and some 
improvements could probably arise from improved sharing of existing resources. Network arrangements 
could be adopted much more in other parts of the UK to share existing resources more equitably and 
address the inequalities of service that are so much a feature of UK neurology. It might not take huge 
changes in existing services to improve a lot of neurological inequality. Northern neurologists (and 
NENA) could be powerful advocates of such thinking as most of us have already been doing this for 
years. Many existing, variable, separate smaller UK units could be brought together into larger 
amalgamated services running networks covering large designated areas as equitably as possible; such 
larger, integrated units would find it easier to recruit, support and retain neurologists (this is an almost 
hopeless task for many smaller hospitals or single commissioning groups); clinical management could 
be more consistent as could clinical management of common problems - with network guidelines and 
pathways available to their hospitals; their neurologists would have improved and fairer access to 
specialised facilities and tertiary opinions; research, audit and continuing medical education would be 
much improved if done on a larger scale. But in addition, there should be central planning and 
regulation of new consultant posts to reduce inequality around the country. As training posts in already 
well staffed parts of the country become vacant, they should be relocated so that the inequality of 
available consultants is further reduced.  

All this is only my personal view, based on what I have seen and tried to do over the last 25 years. I am 
aware that many in UK neurology will not agree. My hope is that NENA can become a stronger voice, 
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advocating one way ahead and challenging neurological inequality and variation for the benefit of our 
patients – and many others elsewhere in the UK. It will not be popular everywhere but we could 
challenge unrealistic and utopian plans which are unlikely ever to solve these issues and which inhibit 
the adoption of the more realistic and practical options of larger service networks and nationally 
directed workforce planning. Surely such changes can be more quickly and readily achieved. It is hard to 
envisage a plan B. 

Abstracts of NENA 2018 

1 Identification of missing genetic association within non-coding elements using an artificial neural 
network 

Jonathan Cooper-Knock 

Sheffield University, Sheffield 

Background: Amyotrophic lateral sclerosis (ALS) is a relentlessly progressive, universally fatal and relatively common 
neurodegenerative disease; lifetime risk is 1/400 in the UK. Currently there is no effective disease modifying therapy. 10% of ALS is 
autosomal dominant, but even in sporadic ALS estimates of heritability are as high as 61%1. Significant progress has been made in 
identification of monogenic causes of ALS, but the complex inheritance patterns underlying the majority of disease are poorly 
understood2. Moreover, genome-wide association studies suggest the majority of missing ALS heritability is distributed 
throughout non-coding chromosomal regions2. Non-linear machine learning methods such as artificial neural networks are 
capable of modelling complex inheritance patterns unlike traditional linear approaches. 

Objectives: To determine whether an artificial neural network approach can discover non-linear ALS genetic association within 
promoters associated with eight ALS genes associated with axonal structure: NEK1, PFN1, C21orf2, KIF5A, FUS, NEFH, DCTN1 and 
TUBA4A.  Several of these genes are thought to cause ALS by loss of function3-5 and therefore promoter dysfunction is reasonably 
expected to cause ALS by reduced transcription of the associated gene. Moreover, because these genes are present within a 
common pathway, there is likely to be interdependence between disease-associated variants which may be non-linear and 
therefore detectable only with a non-linear approach such as an artificial neural network. 

Methods: Promoters were defined as +1000:-500bp relative to the gene transcription start site. I assessed the proportion of 
genomes correctly classified as ALS or control by linear regression or an artificial neural network model. Wild type and alternate 
alleles were encoded in a binary fashion. Patients and controls were divided into a test and a training set. The training set was 
further divided into 10 cohorts which were utilised sequentially to avoid overfitting.  

Results: The linear model was significantly outperformed by a non-linear artificial neural network model. Significant ALS-associated 
signal was detected in 6% of sporadic ALS patients by linear regression compared to 12% using a non-linear artificial neural 
network. This strongly suggests that complex non-linear genetic signal is present within these regions. 

Discussion and conclusions: This data strongly suggests that complex non-linear genetic signal is present within the promoter 
regions studied. The methodology outlined in this study is broadly applicable and offers a powerful tool to discover the basis of 
missing heritability in ALS. 

References 

1. Al-Chalabi, A., F. Fang, M.F. Hanby, et al., An estimate of amyotrophic lateral sclerosis heritability using twin data. J Neurol 
Neurosurg Psychiatry, 2010. 81(12): p. 1324-6. 

2. van Rheenen, W., A. Shatunov, A.M. Dekker, et al., Genome-wide association analyses identify new risk variants and the genetic 
architecture of amyotrophic lateral sclerosis. Nat Genet, 2016. 48(9): p. 1043-8. 

3. Kenna, K.P., P.T. van Doormaal, A.M. Dekker, et al., NEK1 variants confer susceptibility to amyotrophic lateral sclerosis. Nat Genet, 
2016. 48(9): p. 1037-42. 

4. Brenner, D., R. Yilmaz, K. Muller, et al., Hot-spot KIF5A mutations cause familial ALS. Brain, 2018. 

5. Halliday, G., E.H. Bigio, N.J. Cairns, et al., Mechanisms of disease in frontotemporal lobar degeneration: gain of function versus 
loss of function effects. Acta Neuropathol, 2012. 124(3): p. 373-82. 
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2 Peripheral Cranial Nerve blocks as an effective tool in the long term management of primary 
headache disorders  

Linford Fernandes, Luis Odrovo 

Leeds General Infirmary, Leeds 

Introduction - Primary headache disorders can be extremely disabling, with marked reduction in the quality of life and current 
evidenced-based options for the treatment of primary headache disorders, particularly migraine can be unsatisfactory. Peripheral 
cranial nerve injections represent a rapid and well-tolerated therapeutic option, which is often used on a case by case basis to 
provide acute relief for headache. There is limited evidence on the use of follow-up nerve block injections to maintain headache 
relief. 

Aims - To investigate the safety and effectiveness of repeated peripheral cranial nerve blocks in primary headache disorders 

Methods - This large single centre retrospective study analysed the outcome of all the headache patients who attended the nerve 
block clinic in the Leeds General Infirmary over the 18 month period from January 2017 to June 2018. Clinical records were 
reviewed and the headache diagnosis was recorded, as well as current and previous medical management.  The type, number and 
frequency of nerve blocks were recorded. The primary outcome was the improvement in headache relief which was measured via 
telephone survey and HIT6 (Headache Impact Test) questionnaires.  

Results – 95 patients had a cranial nerve block for a primary headache disorder, including chronic migraine, cluster headache, 
medication overuse headache, occipital neuralgia and other cranial neuralgias. Almost all the migraine patients had tried more 
than 2 migraine preventatives and many were on multiple analgesics and headache preventatives. Of these 40 patients had a 
second nerve block and 15 patients had a third nerve block within the 18 month time period. The average time between nerve 
blocks was 4 months. A significant number of patients reported a reduction in both the severity and frequency of their headache 
disorders, with the average period of relief being 8 weeks. A number of patients did not respond to the nerve blocks and 
proceeded to Botox therapy. HIT 6 scores in these patients showed some improvement, but this was not significant with repeatedly 
high scores, suggesting a need for more frequent HIT 6 monitoring. The patients who had repeat nerve blocks demonstrated a 
consistently good response in the headaches. The side effects were occasional and limited to minor bruising around the injection 
site. 

Conclusion - This large single centre retrospective study suggests that peripheral cranial nerve injections is a safe, rapid-onset and 
effective treatment strategy in disabling headache disorders with minimal side effects. The use of repeated nerve blocks has been 
shown to be effective in selected patients and provides an alternative when preventative medication and/or Botox therapy is 
ineffective. 

3 An EEG spectral power analysis in Idiopathic Generalised Epilepsy (IGE)  

Emily Pegg 

Salford Royal NHS Foundation Trust, Salford 

Introduction: Examining objective differences in the background rhythm of EEGs of patients with epilepsy may be of potential 
clinical value to improve the diagnostic capability of EEG. Changes in background alpha rhythm have been associated with 
epilepsy since early EEG studies.  However, the conclusions of many studies of background EEG rhythm have been drawn 
following expert visual interpretation rather than through objective measures. Furthermore, there is evidence of a possible 
relationship between abnormalities in background rhythm and seizure control which raises the possibility that patients with well 
controlled epilepsy have different background EEGs to those with drug resistant epilepsy. 

Aims: 1. To compare EEG spectral power in patients with Idiopathic Generalised Epilepsy (IGE) compared to age and gender 
matched controls.  

2. To compare EEG spectral power in patients with well controlled IGE compared to those with drug resistant IGE. 

Methods: A 12 minute resting EEG was carried out on 23 people with IGE and 15 age and gender matched controls. 12 of the 
epilepsy group had drug resistant IGE and 11 had controlled IGE. Data was pre-processed using EEGLAB software. Independent 
component analysis was used to remove artefacts. Using SPM, Time Frequency analysis was carried out on 1 second epochs using 
a Morlet transform with 5 wavelet cycles.   Data was then time-averaged and converted to an image representing spectral power.  
Potential differences in age and gender between the groups was evaluated using a Kruskall-Wallis H test and a Chi–squared test 
respectively.  An ANOVA test was conducted in SPM on 1D spectra images at 6-70Hz frequency.   This was controlled for all 
frequencies tested using FWE < 0.5. 
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Results: There was no significant age or gender difference between the groups (p= 0.77 and p=0.28 respectively).  There was 
significantly higher power at 6hz (theta), 8Hz (alpha) and 18-22 Hz (beta) in the epilepsy group as a whole compared to controls.  
No significant difference in spectral power between participants with well controlled epilepsy compared to drug resistant epilepsy 
was found. 

Conclusions: The finding of higher spectral power in the epilepsy group compared to controls suggests the possibility that 
alterations in background rhythm may contribute to mechanisms underlying epilepsy. This result may be of potential clinical value 
to improve the diagnostic capability of EEG.   

4 Smartphone prediction of clinical motor scores and future falls and disability in the Oxford Discovery 
cohort  

Christine Lo  

Royal Hallamshire Hospital, Sheffield 

Aim: To use smartphones to measure motor impairment and to predict outcomes in Parkinson’s. 

Background: With the rise in smartphone use there has been growing interest in the potential of smartphones to quantify motor 
impairment, predict clinical change and inform clinical care in Parkinson’s. Since 2014 participants in the Oxford Discovery cohort 
study have been invited to perform smartphone recordings that take 7 minutes to complete. 

Methods: A total of 2674 smartphone recordings from 328 participants with Parkinson’s were analysed, each recording comprising 
seven tasks assessing voice, balance, gait, dexterity, reaction time, rest tremor and postural tremor. Machine learning algorithms 
(random forests) were trained using 998 statistical features1 extracted from each recording. The accuracy of predictions was 
assessed using 10-fold cross validation. 

Results: The Movement Disorders Society Unified Parkinson’s Disease Rating Scale motor score is predicted with a mean absolute 
error of 2.2 points. Future falls, freezing and disability (in the form of conversion from Hoehn and Yahr 2 to 3 and the presence of 
functional difficulty) are predicted with accuracies of greater than 80%. 

Conclusion: Our results demonstrate the potential for smartphones to accurately measure the motor symptoms of Parkinson’s and 
to predict outcomes of interest to people with Parkinson’s and the clinicians partnering in their care.  

1. Arora S, Baig F, Lo C, et al. Smartphone motor testing to distinguish idiopathic REM sleep behavior disorder, controls, and PD. 
Neurology 2018. 

5 Impaired perceptual sensitivity with intact attention and metacognition in functional motor disorder  

Julian Matthews1*; Kanae Nagao2*; Catherine Ding2; Rachel Newby2; Peter Kempster2,3; Jakob Hohwy1

1. Cognition & Philosophy Lab, Monash University, Clayton, Australia

2. Neurosciences Department, Monash Medical Centre, Clayton, Australia

3. Department of Medicine, Monash University, Clayton, Australia

Functional motor disorders (FMDs) are distinguished by signs that lack congruence with recognised patterns of organic disease 
and show inconsistency over time. Their pathophysiology is poorly understood, but there is evidence that irregularities in 
perceptual and cognitive processing lie at the heart of these conditions.

Here, we draw on a predictive processing account of functional neurological disorders to study perceptual decision-making in 
three groups: 20 patients with FMDs (14 with functional movements and 6 with functional weakness), 20 with phenotypically-
matched organic motor disorders, and 20 age-matched healthy controls. We examine four cognitive domains with putative roles in 
FMD pathogenesis: attention, expectations, sensory processing (perceptual sensitivity), and metacognition (introspective 
evaluation of performance). We augmented a dual-task visual decision-making paradigm to examine each of these domains within 
a single experimental design and employed Bayesian statistics to test the strength of evidence for each hypothesis. 

With sensory input (stimulus contrast) psychometrically adjusted to threshold performance at a fixed level for all groups, the FMD 
group exhibited statistically equivalent attentional, expectational and metacognitive processing to healthy controls. However, FMD 
subjects required higher contrast strength to reach these performance thresholds. This was statistically equivalent to the contrast 
strength required by the organic group, and could not be accounted for by medication use or comorbid psychopathology. Those 
with organic motor disorders showed differences in processing of attention and expectations for perceptual decisions that were 
not observed in either healthy controls or the functional group.
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The distinctive behavioural profile of FMDs may arise from abnormalities in basic sensory processing, while higher attentional, 
expectational and metacognitive mechanisms remain intact. Our study demonstrates that conceptualising functional neurological 
disorders under the predictive processing account may consolidate and refine existing pathophysiological theories about them.  

6 Computer vision for bradykinesia and tremor: early results  

Stefan Williams, Hui Fang, Simon Shepherd, Christopher D Graham, Jane Alty 

Leeds General Infirmary, Leeds 

Computer vision is the processing of camera images by computer to automatically identify and understand the content of those 
images.  It does not require special hardware, since cameras and computers are ubiquitous.  The technology is used in multiple 
commercial applications, including many that can recognise and interpret human movement.  Clinical assessment in neurology 
frequently involves a visual judgement by the doctor, but inter-rater reliability and diagnostic accuracy are poor.  We present early 
results from the application of computer vision to finger tapping for bradykinesia, and hand tremor, using only a standard 
smartphone camera.  Our findings suggest that computer vision can be used to reveal invisible Parkinsonian tremor, recognise 
entrainment of a functional tremor, and detect bradykinesia on finger tapping. 

7 Epidemiology of traumatic brain injury and post-traumatic epilepsy in Salford 

Yann Shern Keh1, Sam Taromsari2, Daniel Holsgrove3, Hiren Patel2,3, Rajiv Mohanraj2,4 

1 Department of Neurology, Royal Preston Hospital, Lancashire Teaching Hospitals NHS Foundation Trust 

2 University of Manchester 

3 Department of Neurosurgery, Salford Royal NHS Foundation Trust 

4 Department of Neurology, Salford Royal NHS Foundation Trust 

Introduction: Traumatic brain injury (TBI) is linked to the development of post-traumatic epilepsy (PTE). Previous epidemiological 
studies of this condition described mostly younger people sustaining TBI from road traffic collisions. Salford Royal Hospital is the 
neurosurgical and trauma centre in Greater Manchester, and anecdotally the population of TBI patients seen are older with more 
varied mechanisms of injury, with lower incidence of PTE. 

Methods: We identified cases of TBI using the national Trauma Audit and Research Network (TARN) database of Salford residents 
referred to the Neurosurgical department at Salford Royal NHS Foundation Trust from 1st May 2012 to 31st May 2015. Medical 
information of patients was obtained using the hospital’s Electronic Patient Register (EPR). Patients with a pre-existing diagnosis of 
epilepsy, who died within 6 months of TBI, or who had an Abbreviated Injury Score (AIS) of less than 3 were excluded. We used the 
SIR electronic system used by General Practitioners in the Salford area to identify people with a diagnosis of epilepsy and/or on 
long term antiepileptic medication two years after TBI. 

Results: We identified 187 patients meeting inclusion criteria. Median/mean age was 56 years, and 125 (66.8%) were male. 62 
patients (28.6%) had a history of alcohol excess. Mechanism of injury was varied, with falls from standing causing 104 cases (47.9%) 
and road traffic collisions causing only 27 (12.4%). 12 patients (6.4%) developed PTE. These patients had a lower Glasgow Coma 
Score on admission. They were more likely to require surgical intervention and require antiepileptic medication during the first 7 
days of admission. 

Discussion: Our local cohort of TBI patients is older than previously described cohorts. The most common mechanism of injury was 
falling from standing. Unlike previous cohorts, a relatively low proportion of patients were found to develop PTE. We postulate that 
the difference in mechanism of injury and the age of our patient population may contribute to the difference, potentially because 
the elderly brain may have limited regenerative ability, making it less likely for epileptogenic foci to form. 

Conclusion: This was a retrospective population-based study of PTE within the population of Salford city in the United Kingdom. 
We estimate an incidence proportion of 1.71 per 100,000 population per year for development of PTE within the Salford 
population, or a cumulative incidence of PTE of 5.53 per 100,000 persons in the first 3 years after TBI. The population of TBI we 
describe is generally older with different mechanisms of injury to the studies informing current NICE guidelines for head injury, 
implying a need to review and update current guidance. 

8  Documentation of neurological examination in the medical admissions unit - can we improve it? 

Daniyaul Daud 
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Introduction: Based on personal experience, documentation of neurological examination is poor for patients admitted through 
medical admission units, even for patients with neurological problems such as headache, seizures, and dizziness. We introduced a 
pro forma for recording examination findings in the clerking document as a prompt for performing and documenting the 
neurological examination. 

Aim: To assess the impact of a clerking pro forma on the rate of documentation of neurological examination findings. 

Methods: As part of an update to the clerking document, we introduced a section for documenting the neurological examination, 
which was previously a blank space rarely used by the assessing clinician. Our pro forma contained prompts for assessment of gait, 
cranial nerves, upper limbs, lower limbs and deep tendon reflexes, and specifically plantar reflexes. We performed a retrospective 
audit of a random selection of case notes of patients admitted before the introduction of the new pro forma, and a prospective 
audit following its introduction. We collected data on age, sex, presenting complaint, grade of clerking clinician, documentation of 
a range of neurological findings on a scale of ‘Full – Partial – None’, consultant diagnosis on post-take ward round, and any 
comments about circumstances of the examination. 

Results: Fifteen sets of notes were assessed in each group. A greater proportion of clerkings were performed by clinicians higher 
than FY1 grade in the ‘New pro forma’ group, compared to the ‘Old’ one (62.5% vs. 46.7%). More patients in the ‘Old’ group had 
any aspect of their neurological examinations documented compared to the ‘New’ group (40% vs 12.5%). In neurological 
presentations, no patients in either group had a full neurological examination documented, but rates of documentation of any 
aspect of a neurological exam were higher in the ‘Old’ group compared to ‘New’ (50% vs 12.5%).  

Conclusion: Our pro forma did not achieve its aim of increasing the rate of documenting the neurological examination. This may 
have been due to factors outside our control such as intake of new staff after introduction of pro forma, lack of equipment, and 
perception amongst clinicians that it is an onerous undertaking to do a neurological examination. 

NENA Prizes 2018 

The Liversedge Prize
This prize of £500 for best scientific paper was awarded to Dr Emily 
Pegg, Neurology Research Registrar from Salford, for her paper “An 
EEG spectral power analysis in idiopathic generalised epilepsy (IGE).

The Crawford Prize
The prize of £250 for best clinical research paper was awarded to Dr 
Stefan Williams from Leeds for his paper “Computer vision for 
bradykinesia and tremor: early results”

NENA Magnum
The case presentation competition was fiercely contested, with a very high 
standard of clinical neurology on display, and valuable contributions from 
neurosurgery and neurophysiology colleagues. However, the magnum was 
won by Dr Rhys Thomas for his entertaining and clinically relevant 
presentation “Holy pig egg disease”. Research on this condition, 
leukoencephalopathy with cysts and calcification, has been pioneered in 
Manchester and Leeds, and those interested can read more here.

Congratulations to all prize winners! Please encourage your trainees to 
submit abstracts for NENA 2019, and we are always keen to receive clinical 
cases from consultant colleagues.
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Forthcoming events 

North of England Acute Neurology Update is an annual course run at Salford Royal Hospital. It is aimed 
at improving awareness and management of acute neurological conditions amongst acute physicians. 
Please share with colleagues in acute medicine in your region who may be interested. 

This two day course is aimed at Neurology trainees to further their practical knowledge. 
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Next meeting: November 29-30 2019 

We look forward to welcoming you back to NENA 2019, please save the date. A full agenda will be on 
its way soon. The registrar training day will focus on the neurology of general medicine. Please follow 
us on twitter for neurology news and more. We look forward to seeing you back in Harrogate.

Best wishes

Rajiv Mohanraj Chris Kobylecki

NENA Secretary NENA Newsletter Editor
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