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 Day 1 – 5th March 2020  
 
 

BNPA medal lecture, psychedelic drugs and neuropsychiatry, psychotic 
phenomena across the spectrum, members’ platform, clinical case 
discussion 1, Plenary 1 
08:15 – Registration 
BNPA Medal Lecture - Chair: Tim Nicholson  

09:00 Soulful Neurology Andrew Lees 

Psychedelic drugs and neuropsychiatry: then and now – Chairs: David Okai and Camilla Nord 

10:00 The history of psychedelics in psychiatry  Mike Jay 

10:30 The emerging role of cannabis therapeutics in psychiatry  Val Curran 

11:00 Psychedelics: therapeutic mechanisms Robin Carhart-Harris 

11:30 – Refreshments 

Psychotic phenomena: advances in understanding and treatment – Chairs: Tim Nicholson and Vaughan Bell 

12:00 Models of the world: from perception to hallucination Paul Fletcher 

12:30 Perceptual pathology at the margins of hallucination Dominic Ffytche  

13:00 Virtual Reality (VR) for the treatment of mental health disorders Dan Freeman 

Lunch     13:30  
               13:50 – Poster presentation walkaround (poster presenters please stand by your poster) 
Member’s Platform x 3 – Chairs: Boyd Ghosh and Thomas Cope  

14:55 Catatonia: Demographic, Clinical and Laboratory Associations in a 
Large Dataset 

Jonathan P Rogers 
Division of Psychiatry, 
University College London 

15:10 Aberrant striatal value representation in Huntington’s disease gene 
carriers 25 years before onset 

Akshay Nair, Huntington’s 
Disease Centre, UCL Queen 
Square Institute of 
Neurology, University 
College London 

15:25 State dissociation and interoception in functional neurological 
disorder 

Susannah Pick, Institute of 
Psychiatry, Psychology & 
Neuroscience, King’s 
College London 

15:40 – Refreshments 

16:10 Neurology & Psychiatry perspectives – Interdisciplinary clinical case 
discussion 1 – Chair: Thomas Cope   

 Autoimmune Neuropsychiatry  Ester Coutinho & Tom 
Pollak  

Plenary 1 – Chair: Camilla Nord  

16:40 
Development of psychopathology: How can neurocognitive and 
genetically informative research improve our understanding of 
environmental risk? 

 Essi Viding 

17:30 - Close   
19:00-22:00 – BNPA Evening Reception – October Gallery  



 
 
 

 
 

Day 2 –6th March 2020 
 
Plenary 2, the neuropsychiatry of Parkinson’s disease, 
neuromodulation: state of the art in the UK, JNNP lecture   
08:15 – Registration 

Plenary 2 - Chair:  Valerie Voon  

09:00 Neuroscience of pleasure and eudaimonia Morten Kringelbach 

The neuropsychiatry of Parkinson’s disease – Chairs: Anette Schrag and Marco Mula 

09:50 Neurology & Psychiatry perspectives – Interdisciplinary clinical case 
discussion 2  

 Legal issues of impulse control disorders in Parkinson’s disease 
Andrew Lees and 
David Okai  
 

10:20 Using vision to understand dementia in Parkinson's disease Rimona Weil 

10:50 – Refreshments 

11:20 Pathological oscillatory activity in Parkinson’s disease; what does it 
mean and how should we treat it?  Peter Brown 

Neuromodulation: state of the art in the UK - Chairs: Valerie Voon and Chris Butler 

11:50 Stimulating the brain with sound: focused ultrasound for 
neuromodulation Chris Butler 

12:15 Noninvasive Deep Brain Stimulation via Delivery of Temporally 
Interfering Electric Fields Nir Grossman 

Lunch      12:40-13:20 – BNPA AGM  
                13:30 – Poster presentation walkaround (poster presenters please stand by your poster) 
 

14:05 Hope for the hopeless or exploitation of the vulnerable? The 
Oxford trial of Deep Brain Stimulation for Severe Anorexia Nervosa Rebecca Park   

14:30 Enabling Next-Generation Bioelectronic Systems: Platform 
Architectures, Therapy Prototyping, and Translational Models  Tim Denison  

JNNP Lecture – Chair: Boyd Ghosh  

15:00 The Eye’s Mind: perspectives on visual imagery Adam Zeman 

15:55 – Close 



 

 
Speakers Short Biographies and Abstracts Day 1 

 

Soulful Neurology 
A.J. Lees, Professor of Neurology, The National Hospital for Neurology 
and Neurosurgery, Queen Square and Emeritus Director, Reta Lila 
Weston Institute of Neurological Studies, University College London, 
Institute of Neurology 
 
  

Born on Merseyside, Andrew Lees qualified in medicine at the Royal London Hospital Medical 
College in 1970. His neurological training was at University College London Hospitals and the 
National Hospital for Neurology and Neurosurgery, Queen Square. He also spent 1 year at 
L’Hopital Salpetriere, Paris. He has achieved international recognition for his work on Parkinson’s 
disease and abnormal movement disorders.  He is an original member of the Highly-Cited 
Researchers ISI Database with an h-index of 130.  Founder member of the international Movement 
Disorder Society, he was elected President (2004–2006) and co-edited the Movement Disorders 
Journal between 1995 and 2003.  In 2006, he was awarded the Movement Disorders Research 
Award by the American Academy of Neurology and he was awarded the Association of British 
Neurologists Medal in 2015. 
 
At the age of thirty-two he was appointed to the consultant staff at the National Hospitals, The 
Middlesex, and Whittington Hospitals and in 1987 was elected a Fellow of the Royal College of 
Physicians. He was later appointed Professor of Neurology at the National Hospital for Neurology 
and Neurosurgery, Queen Square and was Director of the Reta Lila Weston Institute for 
Neurological Studies (1998-2012). He was Clinical Director of the Queen Square Brain Bank for 
Neurological Disorders (1985-2012) and Director of the Sara Koe PSP Research Centre (2002-
2012).   
 
He is a Visiting Professor at the University of Liverpool and Queen Mary University of London, and 
has close collaborations with several Brazilian universities. For his contributions to Brazilian 
neurology he was elected as an overseas member of the Academia Nacional de Medicina and the 
Academia Brasileira de Neurologia. He was elected as a Council member of the Academy of 
Medical Sciences 2012- 2015 and appointed as an Expert Adviser for the UK Government National 
Institute for Health and Care Excellence Centre for Guidelines (2006–2019). He received the Bing 
Spear Award in 2016 for outstanding contributions towards saner drug policies. 
 
He has delivered the Gowers Memorial Lecture at the National Hospital, The Inaugural Lord Brain 
Memorial Lecture at Bart’s and the Royal London Hospitals and David Marsden Memorial Lecture 
at the European Federation of Neurological Societies. He was the recipient of Stanley Fahn 
Lectureship Award at the MDS Dublin 2012, and has been awarded the German Society of 
Neurology’s 2012 Dingebauer Prize for outstanding scientific attainment in the field of Parkinson's 
disease and Neurodegenerative Disorders, the Jay Van Andel award for outstanding research in 
Parkinson’s disease in 2014, and the Parkinson Canada’s Donald Calne Award and Lectureship for 
2017. 
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Abstract 
Through a process of reasoning that left little to the imagination the neurologists at The Royal 
London Hospital where I trained pulled black swans and zebras from their hats. During my training I 
was led to understand that it was just a matter of time before all disorders of the brain would be 
worked out and categorised in terms of anatomical electrical and chemical connections. This rational 
approach drew me in, and I selected diseases of the nervous system as my specialist subject.  

My first two neurology chiefs at University College Hospital were inspirational and kind. They warned 
me that it would take many years to learn how to join up the dots and become proficient at knowing 
where to look. One of them recommended that I should use textbooks only for reference but that I 
should read the Sherlock Holmes canon. Over time I came to understand that neurologists and 
criminal detectives both seek hidden truths and meanings in narrative and that both rely on a 
rigorous tried and tested method that pays attention to detail. Sherlock Holmes provided a romantic 
bridge to William Gowers and the serious business of neurology. 

Clinical research and a curiosity for cures should be an integral part of neurology William Seward 
Burroughs, who had appeared out of nowhere on the cover of Sergeant Pepper became my unlikely 
source of inspiration. He introduced me to the idea that nothing happens by chance and that novel 
scientific discoveries rely heavily on personally distinctive actions. He also helped me to understand 
that art is a complementary source of truth that enlists inventiveness to transport science beyond the 
acquisition of fact. 

 
 



 

 
Speakers Short Biographies and Abstracts Day 1 

 

 

 

  

The History of psychedelics in psychiatry 
Mike Jay, author and cultural historian 
  
 

 

Mike Jay has written widely on the history of science and medicine, and particularly on the 
discovery of psychoactive drugs during the 18th and 19th centuries. His books on the subject 
include Emperors of Dreams: drugs in the nineteenth century (2000, revised edition 2011) 
and most recently High Society: mind-altering drugs in history and culture (2010), which 
accompanied the exhibition he curated at Wellcome Collection in London. The Atmosphere 
of Heaven is also the third book in his series of biographical narratives of political reformers 
in 1790s Britain. It follows The Air Loom Gang (2003, revised edition forthcoming 2012) and 
The Unfortunate Colonel Despard (2004). 
 
Abstract 
The history of psychedelics in psychiatry is longer than usually recognised. The potential of 
psychedelic drugs to effect mental cures, and the difficulty of managing their powerful 
effects, were both recognised over a century ago. Since 1962 the research protocols for 
demonstrating drug efficacy have posed particular problems for psychedelic-assisted 
therapy.   
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The emerging role of cannabis therapeutics in psychiatry 
H Valerie Curran MA (Cantab) PhD D CLin Psy FRSB 
Professor of Psychopharmacology, Director, Clinical 
Psychopharmacology Unit, University College London 
 
  
  

Val Curran is Director and Founder of the UCL Clinical Psychopharmacology Unit at UCL, 
Professor of Psychopharmacology, a founding member of the charity DrugScience, Research 
Lead at a London NHS Drug Service and an advisor to the UK All Party Parliamentary Group 
on Drug Policy Reform.  Her research focuses on the short- and long-term effects of drugs 
on our mood, thought processes, memory and the brain.  Her research is funded mainly by 
the Medical Research Council.  Val’s work spans drugs used in medical treatments, drugs 
used recreationally and some drugs (e.g. cannabinoids, ketamine, opiates) used in both 
contexts.  Currently she is running several projects on cannabinoids including their 
differential effects on adolescents compared with adults; the use of cannabidiol (CBD) as a 
treatment for cannabis addiction and other potential medical uses of cannabinoids.     Val's 
cannabis research formed the basis of the Channel 4 documentary: Drugs Live: Cannabis on 
Trial.   
 

Abstract 
Cannabis contains over 140 unique ‘cannabinoids’ and levels of these vary in different types 
of cannabis.  Research to date has focussed on just two of these cannabinoids: 
Δ9-tetrahydrocannabinol (THC) and cannabidiol (CBD).  We have shown that this variation 
can influence the effects of cannabis and people’s vulnerability to experiencing mental health 
problems such as addiction and psychosis. On the opposite side of the coin, THC and CBD 
and their combination are emerging as potential treatments for some mental health 
problems.   Cannabis based medicines can now be prescribed in the UK, although hardly any 
patients have yet received these treatments on the NHS.   This talk will summarise relevant 
background research in experimental medicine before presenting new data from a recent 
RCT of the effects of different doses of CBD for treating cannabis use disorder.    I will argue 
that research on cannabinoids is not only about the 'cause or cure' of mental health 
problems; critically, we should emphasise prevention as a key approach which will require 
politicians to take evidence-based decisions on UK drug policy. 
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Psychedelics: therapeutic mechanisms 
Robin Carhart-Harris  
Head of Centre for Psychedelic Research, Imperial College London 
 
 

Robin Carhart-Harris moved to Imperial College London in 2008 after obtaining a PhD in 
Psychopharmacology from the University of Bristol and an MA in Psychoanalysis from Brunel 
University. At Imperial, he has designed and/or carried out brain imaging studies involving 
LSD, psilocybin, MDMA and DMT, plus a clinical trial of psilocybin for treatment-resistant 
depression, and an ongoing study comparing psilocybin with escitalopram for major 
depressive disorder. In 2019, he set-up the Centre for Psychedelic Research at Imperial and 
he also an honorary position with the University of Oxford. 

Abstract 
The talk takes a multi-level approach to the question of how psychedelics work in the brain. 
Key themes include: the pharmacology of classic serotonergic psychedelics, what this tells us 
about the function and evolutionary purpose of the serotonin 2A receptor, the acute brain 
effects of psychedelics as determined by functional brain imaging, the entropic brain 
hypothesis, current evidence for psychedelic therapy, the 'REBUS' hierarchical predictive 
processing model of the action of psychedelics, and how this maps on to the 
phenomenology of the acute psychedelic experience and therapeutic outcomes.   
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Paul Fletcher is Wellcome Investigator and Bernard Wolfe Professor of Health Neuroscience 
at the University of Cambridge. He is also Director of Studies for Preclinical Medicine at Clare 
College and Honorary Consultant Psychiatrist with the Cambridgeshire and Peterborough 
NHS Foundation Trust. He studied Medicine, before carrying out specialist training in 
Psychiatry and taking a PhD in cognitive neuroscience. He researches human perception, 
learning and decision-making in health and mental illness. 
 
Abstract 
We do not have direct contact with external reality. We must rely on messages from the sense 
organs, conveying information about the state of the world and our bodies. These messages 
are not easy to decipher, being noisy and ambiguous, but from them we have to construct 
models of the world. I will discuss this challenge and how we are very adept at creating a model 
of reality based on achieving a balance between what our senses are telling us and our 
expectations of what should be the case. This is often referred to as the predictive processing 
framework. 
 
Relying on this balance comes at a cost, rendering us vulnerable to illusions and biases and, in 
more extreme cases, to creating a reality that diverges from that experienced by others. This 
can arise for a variety of reasons but, at the root, I suggest, lies the nature of the brain as a 
model-building organ. Though this divergence from reality – psychosis – often seems 
inexplicable and incomprehensible, I suggest that a few core principles can help us to 
understand it and offers ways of thinking about how phenomena like hallucinations can be 
understood. Interestingly, the framework suggests ways in which apparently similar 
phenomena like hallucinations can arise from distinct alterations to the function of a predictive 
processing system 
 

Models of the world: from perception to hallucination. 
Paul Fletcher, Bernard Wolfe Professor of Health Neuroscience 
Wellcome Trust Senior Research Fellow in Clinical Science 
Hon. Consultant Psychiatrist 
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Dr Ffytche is Reader in Visual Psychiatry at King's College London, Institute of Psychiatry, 
Psychology and Neuroscience and Consultant Old Age Psychiatrist at the Maudsley Hospital 
where he runs a national specialist clinic for visual hallucinations and related symptoms. He 
has published extensively on clinical and neuroscientific aspects of visual hallucinations and 
is an international expert on Charles Bonnet Syndrome. 
 
Abstract 
Hallucinations - particularly those in the visual modality - are emerging as important 
symptoms in degenerative brain and eye disease because of their prevalence, clinical impact 
and implications for future cognitive trajectory. Yet hallucinations are only one of several 
visual perceptual pathologies that occur in these conditions and the question arises whether 
experiences traditionally considered distinct from hallucinations - illusions, misperceptions, 
pareidolias and metamorphopsias, for example - share the pathophysiological mechanism 
and prognostic implications of hallucinations. Using evidence from Parkinson's disease, 
Charles Bonnet Syndrome and different dementias, I will argue that perceptual experiences at 
the margins of hallucination reflect a range of pathological mechanisms, some shared with 
hallucinations others not. The findings suggest that closer clinical attention to the 
phenomenological detail of visual perceptual pathology is required to better predict future 
outcome and inform treatment decisions.   

Perceptual pathology at the margins of hallucination  
Dominic Ffytche, Reader in Visual Psychiatry at King's College London, 
Institute of Psychiatry, Psychology and Neuroscience and Consultant 
Old Age Psychiatrist at the Maudsley Hospital 
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Virtual Reality (VR) for the treatment of mental health disorders 
Daniel Freeman, NIHR Research Professor and Professor of Clinical 
Psychology in the Department of Psychiatry, University of Oxford 

Daniel Freeman is an NIHR Research Professor and Professor of Clinical Psychology in the 
Department of Psychiatry, University of Oxford, a consultant clinical psychologist in Oxford 
Health NHS Foundation Trust, a fellow of University College Oxford, and leads the Oxford 
Cognitive Approaches to Psychosis (O-CAP) research group at the University of Oxford. 
Daniel has been working with virtual reality (VR) since 2001 and is a founder of Oxford VR, a 
University of Oxford spinout company.  
 
Abstract 
Mental health disorders are very common, but far too few people receive the best 
treatments. Much greater access to the best psychological treatments may be achieved using 
automated delivery in virtual reality (VR). With virtual reality simulations, individuals can 
repeatedly experience problematic situations and be taught, via evidence-based 
psychological treatments, how to overcome difficulties. A key advantage of VR is that 
individuals know that a computer environment is not real but their minds and bodies behave 
as if it is real; hence, people will much more easily face difficult situations in VR than in real 
life and be able to try out new therapeutic strategies. VR treatments can also be made much 
more engaging and appealing for patients than traditional therapies. A systematic 
programme of work developing and testing automated VR psychological treatments will be 
described, with a particular focus on the gameChange (www.gameChangeVR.com) project for 
schizophrenia. 
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Catatonia: Demographic, Clinical and Laboratory Associations in a Large Dataset 
1Jonathan P Rogers, Thomas A Pollak, Nazifa Begum, Anna Griffin, Ben Carter, Megan Pritchard, 
Matthew Broadbent, Anna Kolliakou, Robert Stewart, Rashmi Patel, Adrian Bomford, Ali Amad, 
Timothy Nicholson, Anthony S David 
1Wellcome Trust Clinical Training Fellow, Division of Psychiatry, University College London 
 
Objectives / Aims Catatonia is an important neuropsychiatric disorder with a high morbidity and 
mortality. However, due to a perception that it is very infrequent and because of the acuity of the 
patients, it has remained poorly studied and research has often been confined to small groups. 
We hypothesised that: catatonia would remain a significant clinical problem; catatonic patients 
would have a longer duration of admission and higher mortality; serum iron would be reduced, 
reflecting a systemic inflammatory response, and high rates of NMDA receptor antibody serum 
positivity would be observed. 
Methods This was a prospective cohort study that included patients in a large mental health trust 
who were diagnosed with catatonia between 2007 and 2016. We used the Clinical Records 
Interactive Search (CRIS) system hosted at the NIHR Maudsley Biomedical Research Centre to 
search the clinical records for patients with catatonia. An initial free-text search was refined by 
use of a natural language processing app. The results of the app were validated by three of the 
authors, who included patients in the analysis only if a clinician had made a diagnosis of catatonia 
and two or more items of the Bush-Francis Catatonia Screening Instrument were in evidence. 
Demographic, clinical and blood-based markers could then be extracted for these patients and 
compared, where relevant, to non-catatonic psychiatric patients.  
Results 1,456 patients with catatonia (of whom 787 were psychiatric inpatients) and 37,456 
psychiatric inpatient controls were identified. There was no evidence for a reduction in the rate of 
catatonia over time. Patients with catatonia were younger than the controls by 2.52 years (95% CI 
1.30 to 3.73) and similar in gender composition. Patients with catatonia were more likely to be 
black (53.5% vs 24.5%, p < 0.001). Duration of hospitalisation was greater in the catatonic group 
(221 days vs 86 days, p < 0.001), but there was no difference in mortality when controlling for 
demographic variables (HR 0.96 [95% CI 0.84-1.23]). Serum iron was lower in catatonic patients 
(11.6 vs 14.2 µmol/L [95% CI -4.88 to -0.30 µmol/L]), but there was no difference in C-reactive 
protein, erythrocyte sedimentation rate or white cell count. NMDA receptor antibodies were 
present at a higher rate (OR 5.6 [95% CI 1.3-24.1]). Principal component analysis divided the 
elements of the Bush-Francis Catatonia Screening Instrument into three components 
(hyperkinetic, hypokinetic and amotivation).  
Conclusions This is the largest study of catatonia to date. There is evidence that catatonia is not 
dying out and confers high morbidity but without affecting mortality. The innate immune system 
does not seem to be activated, but NMDA receptor antibodies are present at higher rates than in 
psychiatric controls. We demonstrate that catatonia remains an important clinical problem and 
may be associated with neuroimmunological dysfunction. 
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Aberrant striatal value representation in Huntington’s disease gene carriers 25 years 
before onset 
Akshay Nair1,5, Eileanoir B. Johnson1, Sarah Gregory1, Katherine Osborne-Crowley1 Paul 
Zeun1, Rachel I. Scahill1, Jessica Lowe1, Marina Papoutsi1, Stefano Palminteri2,3,4 
Robb B. Rutledge5,6, Geraint Rees6,7, Sarah J. Tabrizi1,7  
 
Affiliations: (1) Huntington’s Disease Centre,  UCL Queen Square Institute of Neurology, University College 
London, Russell Square House, 10-12 Russell Square, London, WC1B 5EH.  (2) Laboratoire de Neurosciences 
Cognitives et Computationnelles, Institut National de la Santé et de la Recherche Médicale, 29 Rue d’Ulm 
75005 Paris, France, (3) Départementd’EtudesCognitives, Ecole Normale Supérieure, 24, Rue L’homond, 5230 
Paris France, (4) Université de Paris Sciences et Lettres, 60 Rue Mazarine, 75006 Paris, France (5) Max Planck UCL 
Centre for Computational Psychiatry and Ageing Research, UCL Queen Square Institute of Neurology, University 
College London, Russell Square House, 10-12 Russell Square London, WC1B 5EH. United Kingdom, (6) UCL 
Institute of Cognitive Neuroscience UCL Queen Square Institute of Neurology, University College London, 
Alexandra House, 17-19 Queen Square, Bloomsbury, London, WC1N 3AZ. United Kingdom.  (7) Wellcome 
Centre for Human Neuroimaging, UCL Queen Square Institute of Neurology, University College London,12 
Queen Square LONDON WC1N 3AR 
 
Aims Huntington’s disease (HD) is a devastating genetic neurodegenerative condition typically 
manifesting clinically in the fourth or fifth decade. With the advent of genetic therapies there is 
increased need to identify the earliest changes associated with carrying the HD gene. In this 
study we sought to determine the earliest functional imaging differences between HD gene 
carriers and matched controls. Based on previous work, we hypothesised that as compared to 
controls, HD gene carriers decades from onset would show a neural “reward bias” – an 
exaggerated striatal response to gains as compared to losses.  
Methods We recruited 35 HD gene carriers, estimated to be on average 26 years from motor 
onset, and 35 controls. Groups were well matched for age, gender and education level. 
Participants completed a reinforcement learning task in a fMRI scanner using a sequence 
optimised for orbitofrontal and striatal signal. In this task participants were required to learn to 
choose between stimuli with the aim of maximise rewards and avoiding losses. Task behaviour 
was modelled using a computational model and computational variables from the best fitting 
model was used to probe fMRI data. 
Results As hypothesised, we found that, in comparison to matched controls, gene carriers over 
25 years from motor onset showed exaggerated striatal responses to gain as compared to loss 
predicting stimuli (p = 0.003) in a reinforcement learning task. Using computational analysis, we 
also found group differences in striatal representation of stimulus value (p = 0.0007).  
Conclusion These represent the earliest functional imaging differences between HD gene carriers 
and controls. Behaviourally gene carriers, 9 years from predicted onset, have shown enhanced 
learning from gains as compared to losses. Importantly, we found no group differences in 
behaviour, or caudate volumes. Our data suggests a therapeutic window exists whereby HD-
related functional neural changes are detectable 25 years before predicted onset. 
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State dissociation and interoception in functional neurological disorder 
Susannah Pick*, Morgan Butler, Maya Rojas-Aguiluz, Timothy Nicholson & Laura H. 
Goldstein, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, 
London, UK 
*presenting author; susannah.pick@kcl.ac.uk 
 
Objective/aims Interoceptive differences have been proposed as an aetiological factor in 
functional neurological disorder (FND) but there is limited supportive evidence. Previous 
studies are few, have mixed findings and assessed only (objective) interoceptive accuracy, 
but not (metacognitive) interoceptive awareness. The aim of this study was to explore 
interoception in FND in greater detail, by assessing interoceptive accuracy and awareness in 
individuals with a range of FND presentations. As dissociative symptoms (e.g., 
depersonalisation, derealisation) are common in FND and could influence interoception, we 
sought to examine the effects of induced acute dissociation on interoception. We 
hypothesised that interoceptive accuracy/awareness would be impaired at baseline in FND 
relative to healthy controls, but that the differences would be exacerbated following 
dissociation induction.  
Methods Twenty adults with FND were recruited from online FND support groups. 
Diagnosis was confirmed by medical documentation from a relevant healthcare professional. 
The FND group was compared to a group of 20 healthy controls recruited from online 
community groups. A modified heart-beat tracking task measured interoceptive accuracy 
(correct detection of heart beats) and awareness (confidence judgements). A control task 
involved counting visually presented geometric shapes. Both tasks were completed before 
and after a validated dissociation induction procedure (mirror-gazing).  
Results The FND group reported elevated dissociation at baseline relative to controls 
(p<0.01) but this difference was larger following mirror-gazing (p<0.001). Interoceptive 
accuracy did not differ significantly between groups at baseline; however, the FND group 
had significantly lower accuracy scores following mirror-gazing (p<0.05). There was no effect 
of group on shape counting accuracy at either timepoint. Confidence ratings on the 
interoception and shape counting tasks were significantly lower at both timepoints in the 
FND group relative to controls (all p-values <0.05 or <0.01).  
Conclusions Individuals with FND reported elevated dissociation both before and after a 
dissociation induction procedure, although this was exacerbated post-dissociation induction. 
In contrast, interoceptive accuracy was unimpaired at baseline, but impaired following 
dissociation induction, relative to controls. The FND group showed reduced metacognitive 
awareness for detection of bodily states and external (visual) stimuli. Future research should 
better determine the nature of interoceptive deficits in FND and assess the impact of 
dissociation on a range of cognitive and affective processes relevant to the disorder. 
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Neurology and Psychiatry perspectives – Interdisciplinary clinical case discussion 1. 
Autoimmune Neuropsychiatry 
Ester Coutinho and Tom Pollak 
 

Dr Ester Coutinho trained as a neurologist in Porto, Portugal. After 
finishing her clinical training, she pursued her interests in 
neuroimmunology through the Gulbenkian Advanced Medical 
Programme and a DPhil in Clinical Neurosciences at the University of 
Oxford, under Professor Angela Vincent. She is currently a consultant 
neurologist at King’s College Hospital and a postdoctoral clinical 
researcher at King’s College London. Her focus is on antibody-
mediated disorders, particularly the role of maternal CNS-targeting 
antibodies in neurodevelopmental disorders. 
 
Dr Thomas Pollak PhD MRCPsych, is NIHR Clinical Lecturer at the 
Institute of Psychiatry, Psychology and Neuroscience at King’s College 
London and a specialty registrar general adult psychiatrist at South 
London and Maudsley NHS Foundation Trust. His specialist clinical 
interest is in neuropsychiatry. With Dr Ester Coutinho he has set up 
and co-run a joint multidisciplinary clinic dedicated to the assessment 
and management of patients with confirmed or suspected 
autoimmune encephalitis and other central nervous system 
autoimmune disorders, at King’s College Hospital, London.  
 

 

 

Abstract 
Timely recognition of autoimmune encephalitis is of crucial importance for psychiatrists. 
While awareness of the condition is increasing, delays in diagnosis and confusion about 
management frequently characterise the patient journey. Here we present two case studies of 
patients with anti-NMDA receptor encephalitis who presented within weeks of one another to 
the same hospital. Both patients had a 'purely psychiatric’  presentation and neither 
developed unambiguously ‘neurological’ symptoms, but crucially only one patient met 
existing autoimmune encephalitis criteria and their management diverged markedly. We 
discuss current autoimmune encephalitis criteria and some of the practical difficulties that 
these present for the clinical psychiatrist. We then discuss the need for and subsequent 
development of a set of psychiatrically-oriented guidelines that might catch patients who 
would otherwise fall through the gaps: these recently published ‘autoimmune psychosis’ 
criteria (Pollak et al. 2020; Lancet Psychiatry) will then be presented. 
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Development of psychopathology: How can neurocognitive and 
genetically informative research improve our understanding of 
environmental risk?  
Essi Viding, Professor of Developmental Psychopathology at the 
Division of Psychology and Language Sciences, University College 
London    
 

Essi Viding is Professor of Developmental Psychopathology at the Division of Psychology and 
Language Sciences, University College London where she co-directs the Developmental Risk 
and Resilience Unit. She is also adjunct faculty at Yale University Medical School Child Study 
Centre. Her research combines a variety of methodologies in an effort to chart different 
developmental pathways to persistent antisocial behaviour. Professor Viding has received 
several prizes for her work, including the British Academy Wiley Prize in Psychology, the 
British Psychological Society Spearman Medal, and the Royal Society Rosalind Franklin 
Award.  
 
Abstract 
To progress our understanding of how psychopathology develops, we need to combine 
different analytical approaches within a longitudinal, developmental, genetically informative 
framework. In this talk I will provide a brief overview of neurocognitive and genetically 
informative research into developmental risk for conduct disorder. I will use this overview as 
a framework for considering how atypical neurocognitive functioning may serve to generate 
and maintain maladaptive social interactions. I will argue that neurocognitive studies can 
inform our understanding of individuals as active agents in the generation of particular social 
ecologies and that unlocking the mechanisms of gene-environment and environment-
environment correlation will be of key importance. Advances in this area of research have 
scope to inform theoretical understanding, as well as interventions designed to help children 
at risk of developing a disorder and their families. 
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Neuroscience of pleasure and eudaimonia 
Prof Morten L Kringelbach (Univ of Oxford & Aarhus)  

 

Professor Morten L Kringelbach leads the Hedonia Research Group based at the Universities 
of Oxford and Aarhus. His prizewinning research uses neuroimaging and whole-brain 
computational models of, for example, food, infants, sex, drugs and music to find ways to 
increase eudaimonia (the life well-lived). He has published fourteen books, and over 300 
scientific papers, chapters and other articles and his research features regularly in 
newspapers, magazines, radio and television. He is a fellow of The Queen's College, Oxford, 
of the Association for Psychological Science, on the advisory board of Scientific American and 
a board member of the world's first Empathy Museum. 
 
Abstract 
Anhedonia, the lack of pleasure, has been shown to be a critical feature of a range of 
neuropsychiatric disorders. Yet, it is currently measured primarily through subjective self-
reports and as such has been difficult to submit to rigorous scientific analysis. New insights 
from affective neuroscience hold considerable promise in improving our understanding of 
anhedonia and for providing useful objective behavioral measures to complement traditional 
self-report measures, potentially leading to better diagnoses and novel treatments.  
 
Reviewing the state-of-the-art of hedonia research and specifically the established 
mechanisms of wanting, liking, and learning, I propose to conceptualize anhedonia as 
impairments in some or all of these processes; thereby departing from the longstanding view 
of anhedonia as solely reduced subjective experience of pleasure. I show how advances in 
whole-brain computational modelling can help stratify the heterogeneity of anhedonia across 
neuropsychiatric disorders, depending on which parts of the pleasure networks are most 
affected. These advances may also help us finally get a handle on eudaimonia and well-being 
which are difficult to study empirically. I will show how diverse routes such as caregiving of  
infants, drugs or music could potentially offer new insights. The evidence suggests that 
eudaimonia could be linked to optimal metastability in the pleasure system, which in turn has 
implications for diagnosis and treatment of anhedonia. 
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Abstract 
Impulse control disorders (ICDs) are characterised by repetitive, reward-based behaviours. 
They are recognised in Parkinson's disease (PD) as a drug-related effect of dopaminergic 
medication used to treat the motor symptoms and include pathological gambling, 
compulsive shopping, hypersexuality and compulsive eating. Their broad phenotype and 
neuroanatomical substrates appear similar to behaviours in the non-PD population, and 
steer towards a neurobiological link to the ICDs in general.  
 
In other words, their presence may indicate categorical proof of a biological component to 
the behavioural addictions in society. Such an observation potentially challenges many 
existing ideas on the nature and place of minds, and choice, with ramifications for societal 
doctrines, policies and laws.  
 
Here we present a legal case that illustrates many of the challenges describes above. The 
intended aim, to stimulate discussion on the implications of our increasing understanding of 
the neurosciences and how this might impact on our views of morality, and ethics. For 
instance, is society close to finally exorcising the idea of the ‘ghost in the shell’. 
 

Neurology and Psychiatry perspectives – Interdisciplinary clinical case discussion 2. 
Legal issues of impulse control disorders in Parkinson’s disease  
Andrew Lees and David Okai 
 

Dr David Okai MRCPsych MD(Res) PGDip(CBT) is a consultant 
neuropsychiatrist in the Department of Psychological Medicine, 
Oxford University NHS Foundation Trust, and Clinical Lead for the 
department. He trained in psychiatry at the Bethlem and Maudsley 
Hospital, where he also undertook a diploma in Cognitive 
Behavioural Therapy (CBT). 
 

A.J. Lees, Professor of Neurology, The National Hospital for 
Neurology and Neurosurgery, Queen Square and Emeritus Director, 
Reta Lila Weston Institute of Neurological Studies, University 
College London, Institute of Neurology 
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Using Vision to understand dementia in Parkinson’s disease 
Dr Rimona Weil, Consultant Neurologist at the National Hospital for 
Neurology and Neurosurgery 
 

 
Dr Rimona Weil is a Consultant Neurologist at the National Hospital for Neurology and 
Neurosurgery and a Clinician Scientist. She runs clinics that manage patients with Parkinson’s 
dementia and Dementia with Lewy Bodies. She studied medicine at Downing College, 
Cambridge and at UCL, and undertook a PhD in neuroscience at the Wellcome Trust Centre 
for Neuroimaging, UCL. She was awarded a post-doctoral UCL Excellence Fellowship in 2014 
to study visual changes in Parkinson’s disease.  Currently, she runs a Wellcome-funded 
longitudinal study on predictors of dementia in Parkinson’s disease, using neuroimaging, 
retinal and cognitive markers.  
 
 
Abstract 
Dementia affects around half of all people with Parkinson’s disease by 10 years after 
diagnosis, but the timing and severity varies between individuals.  Currently we lack methods 
to predict which patients with Parkinson’s disease will develop dementia, and we lack 
understanding of the anatomical structures that cause dementia in Parkinson’s disease.  
We tested visual function in people with Parkinson’s disease, and found that poorer vision 
related to higher risk of dementia.  We then used advanced neuroimaging techniques 
including measures of brain iron, and structural connectivity to reveal brain regions most 
vulnerable to degeneration in Parkinson’s disease. I will present recent visual and 
neuroimaging data that show that brain iron relates to degeneration in Parkinson’s disease 
and that the longest brain connections are most affected in patients at highest risk of 
Parkinson’s dementia.  
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Pathological oscillatory activity in Parkinson’s disease; what does 
it mean and how should we treat it?  
Professor Peter Brown, Medical Research Council Brain Network 
Dynamics Unit at the University of Oxford 
 
  
 

 

Professor Peter Brown is Professor of Experimental Neurology and Director of the Medical 
Research Council Brain Network Dynamics Unit at the University of Oxford. Prior to 2010 he 
was a Professor of Neurology at University College London. 
 
For decades we have had cardiac pacemakers that adjust their pacing according to demand 
and yet therapeutic adaptive stimulation approaches for the central nervous system are still 
not clinically available. Instead, to treat patients with advanced Parkinson’s disease we 
stimulate the basal ganglia with fixed regimes, unvarying in frequency or intensity. Although 
effective, this comes with side-effects and in terms of sophistication this treatment approach 
could be compared to having central heating system on all the time, regardless of 
temperature. This talk will describe recent steps being taken to define the underlying circuit 
dysfunction in Parkinson’s and to improve deep brain stimulation by controlling its delivery 
according to the state of pathological activity.  
 
Evidence is growing that motor symptoms in Parkinson’s disease are due, at least in part, to 
excessive synchronisation between oscillating neurons. Recordings confirm bursts of 
oscillatory synchronisation in the basal ganglia centred around 20 Hz. The bursts of 20 Hz 
activity are prolonged in patients withdrawn from their usual medication and the dominance 
of these long duration bursts negatively correlates with motor impairment. Longer bursts 
attain higher amplitudes, indicative of more pervasive oscillatory synchronisation within the 
neural circuit. In contrast, in heathy primates and in treated Parkinson’s disease bursts tend 
to be short. Accordingly, it might be best to use closed-loop controlled deep brain 
stimulation to selectively terminate longer, bigger, pathological beta bursts to both save 
power and to spare the ability of underlying neural circuits to engage in more physiological 
processing between long bursts. It is now possible to record and characterise bursts on-line 
during stimulation of the same site and trial adaptive stimulation. Thus far, this has 
demonstrated improvements in efficiency and side-effects over conventional continuous 
stimulation, with at least as good symptom control in Parkinsonian patients. 
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Stimulating the brain with sound: focused ultrasound for 
neuromodulation 
Chris Butler, MRC Clinician Scientist at the University of Oxford, and 
Clinical Senior Lecturer in Dementia Research, Imperial College, London  

Chris Butler studied medicine at Gonville and Caius College, Cambridge (1991-1994) and then 
at the University of Edinburgh (1994-1997). He conducted his PhD on the syndrome of 
transient epileptic amnesia under the supervision of Professor Adam Zeman. He worked as a 
post-doctoral fellow at the Memory and Aging Center, University of California at San Francisco 
and moved to Oxford in 2009. He was awarded a Clinician Scientist fellowship from the 
Medical Research Council in 2013.  
 
Abstract 
Transcranial ultrasound stimulation (TUS) is emerging as a potentially powerful, non-invasive 
technique for focal brain stimulation. TUS uses low intensity focused ultrasound delivered 
through the skull to cause direct modulation of neuronal function. In animal studies, TUS has 
been shown to modulate activity in several brain areas, including sensorimotor regions, 
visual cortex, frontal eye fields, anterior cingulate cortex and thalamic targets, resulting in 
behavioural as well as electrophysiological changes. Several studies have shown that TUS can 
be applied safely to healthy human participants to modulate behaviour and neural activity in 
brain regions including somatosensory, visual, and motor cortex as well as to deeper thalamic 
nuclei. These data have resulted in TUS emerging as a safe, potent, non-invasive 
brain stimulation tool, with better spatial accuracy and greater depth than established 
techniques such as transcranial magnetic or electrical stimulation. I will review these studies 
and discuss recent work of our own in which we studied, for the first time, TUS effects on 
higher-order human cortex. 
 
We investigated whether TUS can modulate higher-order visual processing both in superficial 
(middle temporal area (MT)) and deep (fusiform face area (FFA)) regions. Magnetic 
resonance imaging was used to map skull anatomy and functional regions of interest (MT and 
FFA) for each participant (n=16). To control for non-specific effects, auditory masking was 
applied during the tasks. EEG data were collected throughout. Auditory masking 
reduced subjective stimulation detection to chance level and abolished auditory 
evoked potentials. Ultrasonic stimulation of MT led to facilitation of visual motion detection in 
the contralateral hemifield, with no effect upon face identity detection. Stimulation of FFA did 
not affect visual motion detection performance. We show that TUS can be used in humans to 
modify behaviour and electrophysiological activity in higher-order visual pathways in a task-
specific and anatomically precise manner. 
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Nir is a Lecturer (Assistant Professor) at Imperial College London and a founding fellow of the 
UK Dementia Research Institute (UK-DRI). The long-term goal of his research is to develop 
neuromodulatory interventions for neurodegenerative diseases by direct modulation of the 
underlying aberrant network activity. Nir received a BSc in Physics from the Israeli Institute of 
Technology (Technion), an MSc in Electromagnetic Engineering from the Technical University 
of Hamburg-Harburg, and a PhD in Neuroscience from Imperial College London. He then 
completed a postdoc training, as a Wellcome Trust Fellow, at the Massachusetts Institute of 
Technology (MIT) and Harvard University. Nir was recently awarded the prestige prize for 
Neuromodulation from the Science magazine for describing how temporal interfering of kHz 
electric fields can non-invasively stimulate focal neural structures deep in the brain. 

Abstract 
Electrical brain stimulation is a key technique in research and clinical neuroscience studies, and 
also is in increasingly widespread use from a therapeutic standpoint. However, to date all 
methods of electrical stimulation of the brain either require surgery to implant an electrode at 
a defined site, or involve the application of non-focal electric fields to large fractions of the 
brain. We report a noninvasive strategy for electrically stimulating neurons at depth. By 
delivering to the brain multiple electric fields at frequencies too high to recruit neural firing, 
but which differ by a frequency within the dynamic range of neural firing, we can electrically 
stimulate neurons throughout a region where interference between the multiple fields results 
in a prominent electric field envelope modulated at the difference frequency. We validated this 
temporal interference (TI) concept via modeling and physics experiments, and verified that 
neurons in the living mouse brain could follow the electric field envelope. We demonstrate the 
utility of TI stimulation by stimulating neurons in the hippocampus of living mice without 
recruiting neurons of the overlying cortex. Finally, we show that by altering the currents 
delivered to a set of immobile electrodes, we can steerably evoke different motor patterns in 
living mice. 
  
References 
N. Grossman "Modulation without surgical intervention." Science 361.6401 (2018): 461-462. 
N. Grossman, D. Bono, S. Kodandaramaiah, A. Rudenko, A. Cassara, E. Neufeld, S. A. Anteraper, 
A. Takahashi, N. Kuster, L. Tsai, A. Pascual-Leone, E. S. Boyden “Noninvasive deep brain 
stimulation via delivery of temporally interfering electric fields.” Cell 169.6 (2017): 1029-1041. 
 

Noninvasive Deep Brain Stimulation via Delivery of Temporally 
Interfering Electric Fields 
Nir Grossman, Lecturer (Assistant Professor) at Imperial College 
London and a founding fellow of the UK Dementia Research 
Institute (UK-DRI) 
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Hope for the hopeless or exploitation of the vulnerable? The Oxford trial 
of Deep Brain Stimulation for Severe Anorexia Nervosa  
Rebecca Park, BSC MB BCH PHD FRCPSYCH 
Associate Professor and Hon Consultant Psychiatrist, Head of OxBread 
Research Group, Department of Psychiatry University of Oxford 
Hon Consultant Psychiatrist; Oxford Health NHS Foundation Trust & 
Oxford University Hospitals NHS Foundation Trust 
 

 

Rebecca trained in medicine with and intercalated BSC in neuroanatomy in Bristol UK and in 
psychiatry in Edinburgh,   London and Cambridge where she completed her PhD into 
psychological and neuroendocrine processes underpinning 1st episode depression in 
adolescents. She moved to Oxford in 2002 as the first NHS consultant in Eating Disorders 
psychiatry to their new  Inpatient service.  She  was subsequently awarded a HEFCE Clinical 
Senior Lecturer award, allowing her to also develop a research team.  
 
In collaboration with neuroscientists , neurosurgeons and ethicists her  research focuses on 
defining the psychological and neural processes underpinning eating disorders and using 
this deeper understanding to develop new forms of treatment particularly for Anorexia 
Nervosa, because more effective forms of treatment are urgently  needed. Her team  use 
cutting edge forms of brain imaging in addition to psychological experiments to define 
neural targets for  adjunctive interventions. Rebecca currently leads the sole UK trial of Deep 
Brain Stimulation for severe enduring  Anorexia Nervosa, and is  lead  author of the only 
published ethical  gold standard and  protocol such studies. 
 
Abstract 
Our Oxford study, in collaboration  with Professor Tipu Aziz  and team,  investigates Deep 
Brain Stimulation(DBS) to the Nucleus accumbens (Anterior limb of internal capsule) as an 
empirically derived experimental treatment for Severe Enduring Anorexia Nervosa (SE-AN). 
Research suggests self-starvation in Anorexia Nervosa is a consequence of aberrant reward 
circuitry, leading to compulsivity-a transdiagnostic factor. Neural mechanisms underpinning 
reward and compulsivity involve cortico-striatal circuits, central to which is the Nucleus 
Accumbens. DBS to Nucleus Accumbens improves SE-OCD and addictions, and in rats 
increases food intake. We thus predict DBS to the Nucleus Accumbens may benefit SE-AN.  
 

cont../… 



 

 
Speakers Short Biographies and Abstracts Day 2 

 

 

  

cont../… 
 
The study protocol & ethics gold standard are published and registered with 
clinicaltrials.gov. NCT01924598, with HRA approval (Project ID 128658). DBS is applied to the 
anterior limb of the internal capsule at the Nucleus Accumbens. Neural processes are tracked 
using MEG, with parallel neuropsychological, psychiatric and behavioural measures monthly 
over 15 months, including a double-blind crossover phase of DBS on/off. We present a case 
series of the first 5 patients completing protocol. In three patients- all of  whom  had 
comorbid OCD- DBS was associated with marked improvement in psychosocial and 
emotional function, and reductions in YBOCS, Anxiety, Depression and EDE pathology, with 
temporary marked relapse in the double blind DBS 'off' phase.  
 
These ' responsive' patients reported DBS as ' life changing ' and liberating' . BMI improved 
very gradually and all patients needed adjunctive treatment to support weight restoration 
and reduce body image concerns. The other patients improved less markedly. There were no 
serious adverse events or side effects. All patients stated they found the DBS trial experience 
positive and chose to continue DBS after the protocol period. All are engaged in annual 
follow-ups. Qualitative reports of their experience suggest mechanisms of change. We 
conclude that DBS to the Nucleus Accumbens is feasible in carefully selected SE-AN and 
appears most beneficial to those with comorbid OCD . It is essential DBS is additional to 
usual treatment modlities, ideally accompanied by adjunctive evidence based psychological 
treatment with a focus on weight restoration. Larger numbers are needed to clarify 
predictors of benefit. A neuro-ethical gold standard is undoubtedly crucial to guide such 
studies, such that false hope is not instilled. 
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Enabling Next-Generation Bioelectronic Systems: Platform 
Architectures, Therapy Prototyping, and Translational 
Models  
Tim Denison, Ph.D. (Engineering Science, Oxford)  
 

Professor Denison holds a joint appointment in Engineering Science and Clinical Neurosciences 
at Oxford, where he explores the fundamentals of physiologic closed-loop systems. Prior to that, 
Tim was a Technical Fellow at Medtronic PLC and Vice President of Research & Core Technology 
for the Restorative Therapies Group, where he helped oversee the design of next generation 
neural interface and algorithm technologies for the treatment of chronic neurological disease. In 
2012, he was awarded membership to the Bakken Society, Medtronic’s highest technical and 
scientific honor, and in 2014 he was awarded the Wallin leadership award, becoming only the 
second person in Medtronic history to receive both awards.  In 2015, he was elected to the 
College of Fellows for the American Institute of Medical and Biological Engineering (AIMBE). Tim 
received an A.B. in Physics from The University of Chicago, and an M.S. and Ph.D. in Electrical 
Engineering from MIT.  He recently completed his MBA and was named a Wallman Scholar at 
Booth, The University of Chicago. 
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Abstract 
The total economic cost of neurological disorders exceeds £100B per annum in the UK alone, 
yet pharmaceutical companies continue to cut investment due to failed clinical studies and 
risk. An alternative to solely pharmacological treatments is therefore warranted. The 
emerging field of “bioelectronics” suggests a novel alternative to pharmaceutical 
intervention, by using electronic hardware to directly stimulate the nervous system with 
physiologically-inspired electrical signals. Given the processing capability of electronics and 
precise targeting of electrodes, the potential advantages of bioelectronics include specificity 
in time, method, and location of treatment, with the ability to iteratively refine and update 
therapy algorithms in software. The primary disadvantage of current systems is invasiveness, 
as hardware placement can often require surgery.  
 
This paper will discuss the efforts to address the current shortcomings limiting bioelectronics 
as a common treatment modality for disorders of the nervous system. While the first 
generation of bioelectronic systems achieved measured success, such as deep brain 
stimulation (DBS) for Parkinson’s disease, the technology is still falling far short of its 
potential. To improve the translation of this technology, several fundamental issues must be 
resolved: 1) Most existing therapies do not take advantage of the capability of bioelectronics 
to dynamically adjust stimulation parameters in response to the patient’s needs. With the 
absence of adaptive capability, the devices are essentially running “open loop” between 
periodic clinical visits using a compromise setting for treatment. 2) The lack of device 
responsivity is compounded by the absence of an objective physiologic state estimate in 
many diseases. Likewise, there is an incomplete understanding of the optimal stimulation 
parameters to use to achieve a more “neurotypical” state. 3) While the effectiveness of DBS 
for Parkinson’s is established, it is still an intervention that requires invasive surgery, and fear 
of complications frightens many patients; clearly there is a desire to lower the invasiveness of 
therapeutic systems. 4) Finally, the economic incentives of personalized medicine that 
bioelectronics might enable still needs alignment across healthcare stakeholders.  
 
We will first summarize the challenges and opportunities of bioelectronic medicines face 
when bridging basic science, advanced technology, and health care economics. We will then 
propose a self-reinforcing innovation framework -- from designing bespoke, instrumented 
implantable platforms that enable novel clinical neuroscience, to applying these platforms 
and the resulting science to prototype new therapies – which can help catalyse new 
treatments for disease. To provide specific context for the platform, we will describe 
problematic clinical needs are currently being explored in translational studies, including 
postural instability in Parkinson's disease, seizure prevention in paediatric epilepsy, and 
modifications of sensory processing to treat centralized chronic pain. The breadth of these 
examples reflects the diversity of challenges created by neurological disorders, but also the 
hope that bioelectronic systems can help address them. 
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The Eye’s Mind: perspectives on visual imagery 
Adam Zeman, Professor of Cognitive and Behavioural Neurology, 
University of Exeter Medical School 
 

Prof. Zeman trained in Medicine at Oxford University Medical School, after a first degree in 
Philosophy and Psychology, and later in Neurology in Oxford, at The National Hospital for 
Neurology in Queen Square, London and Addenbrooke’s Hospital, Cambridge. He moved to 
Edinburgh in 1996, as a Consultant and Senior Lecturer (later Reader) in the Department of 
Clinical Neurosciences and to the Peninsula Medical School (now University of Exeter Medical 
School) in September 2005 as Professor of Cognitive and Behavioural Neurology. His 
specialised clinical work is in cognitive and behavioural neurology, including neurological 
disorders of sleep. 
 
His main research interests are disorders of visual imagery and forms of amnesia occurring in 
epilepsy. He has an active background interest in the science and philosophy of 
consciousness, publishing a wide-ranging review of the field in Brain (2001; 124:1263-1289) 
and an accessible introduction to the subject for a general readership (Consciousness: a user’s 
guide, Yale University Press, 2002). In 2008 he published an introduction to neurology for the 
general reader, A Portrait of the Brain (Yale UP), and in 2012, Epilepsy and Memory (OUP) with 
Narinder Kapur and Marilyn Jones-Gotman. From 2007-2010 he was Chairman of the British 
Neuropsychiatry Association. He launched and continues to direct its training course in 
neuropsychiatry. 
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Abstract 
For most of us visual imagery is a conspicuous ingredient of the imaginative experience 
which allows us to escape from the here and now into the past, the future and the worlds 
conceived by science and art. But there appears to be wide inter-individual variation in the 
vividness of visual imagery. Although the British psychologist Galton together with the 
Parisian neurologist Charcot and his psychiatrist colleague Cotard - recognised that some 
individuals may lack wakeful imagery entirely, the existence of ‘extreme imagery’ has been 
oddly neglected since this early work. In 2015 we coined the term ‘aphantasia’ to describe 
the lack of the mind’s eye, describing 21 individuals who reported a lifelong inability to 
visualise (Cortex, 2015;73:378-80). Since then we have heard from around 14,000 people, 
most reporting lifelong aphantasia, or its converse hyperphantasia, but also less common 
‘acquired’ imagery loss resulting from brain injury or psychological disorder. Preliminary 
analyses suggests association between vividness extremes, occupational preference and 
reported abilities in face recognition and autobiographical memory. Many people with 
lifelong aphantasia nevertheless dream visually. Imagery in other modalities is variably 
affected. Extreme imagery appears to run in families more often than would be expected by 
chance. I will describe the findings of our recent pilot study of neuropsychological and brain 
imaging signatures of extreme imagery, and place our study of a- and hyper-phantasia in the 
context of the Eye’s Mind project, an interdisciplinary collaboration funded by the AHRC 
(http://medicine.exeter.ac.uk/research/neuroscience/theeyesmind/). In addition to our work 
on extreme imagery, we have reviewed the intellectual history of visual imagery (MacKisack 
et al, Frontiers in Psychology, 515:1-16. doi: 10.3389/fpsyg.2016.00515), undertaken a recent 
ALE meta-analysis of functional imaging studies of visualisation (Winlove et al, Cortex, 
20182018; 105:4-25) and organised an exhibition of work by artists with extreme imagery 
vividness (Extreme Imagination: inside the mind’s eye Exeter University Press, 2018.)  
 

 



 

Members’ Poster Abstracts 
 



1. Large-scale tractography of the anterior limb of the internal capsule: 
predictors of capsulotomy outcomes in obsessive compulsive disorder 

 
AUTHORS: Chencheng Zhang1, Seung-Goo Kim2,3, Jun Li1, Yingying Zhang1, 
Qiming Lv4,5, Kristina Zeljic4,5, Hengfen Gong6, Shikun Zhan1, Guozhen Lin7, Bomin 
Sun1, Zheng Wang4,5,8, Valerie Voon2 
1Department of Functional Neurosurgery, Ruijin Hospital, Shanghai Jiao Tong 
University School of Medicine, Shanghai, China 
2Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom  
3Department of Psychology and Neuroscience, Duke University, Durham, North 
Carolina, United States 
4Institute of Neuroscience, State Key Laboratory of Neuroscience, CAS Center for 
Excellence in Brain Science and Intelligence Technology, Chinese Academy of 
Sciences, Shanghai, China 
5University of Chinese Academy of Sciences, Beijing, China 
6Department of Psychiatry, Pudong District Mental Health Center, Shanghai, China 
7Department of Psychiatry, Ruijin Hospital, Shanghai Jiao Tong University School of 
Medicine, Shanghai, China 
8 Shanghai Center for Brain Science and Brain-inspired Intelligence Technology, 
Shanghai, China 
OBJECTIVES/AIMS: Surgical procedures targeting the anterior limb of the internal 
capsule (aLIC) can be effective in medically refractory obsessive-compulsive disorder 
(OCD). The aLIC consists of white-matter tracts connecting cortical and subcortical 
structures.  Here we assess how specific aLIC tracts are affected in OCD and which 
tracts predicts improvement post-capsulotomy. 
METHODS : Large-scale diffusion imaging was used to compare detailed white-
matter connectivity via aLIC between OCD patients (n=100) and healthy controls 
(n=88). For each individual, the fractional anisotropy and tract counts were calculated 
for each white-matterfiber bundle connecting a functionally defined prefrontal and 
subcortical region.  Correlations between tractography measures and pre- and post-
capsulotomy clinical outcomes (in obsessive-compulsive, anxiety and depression 
scores 6 months after surgery) were assessed in 41 OCD patients.  We focused on the 
dorsolateral prefrontal cortex and dorsal cingulate, regions implicated in prediction 
of capsulotomy and stimulation outcomes. 
RESULTS : Hierarchical clustering dendograms show an aLIC organization clustering 
lateral and dissociating ventral and dorsal prefrontal-thalamic tracts highly relevant 
to targeting.  OCD patients had lower aLIC fractional anisotropy across prefrontal 
cortical-subcortical regions compared to healthy controls (p = 0.023, FDR-adjusted).  
Greater fractional anisotropy and tract counts of the dorsolateral prefrontal-thalamic 
and -subthalamic tracts in OCD patients predicted greater post-capsulotomy 
obsessive-compulsive improvements.  In contrast, greater counts of the dorsal 
cingulate-thalamic tracts predicted surgical outcome mediated by depressive and 
anxiety improvements. 



CONCLUSIONS : These findings shed light on the critical role of the aLIC in OCD and 
potentially leads towards precision targeting to optimize outcomes as a function of 
symptom dimension in OCD. 
 
 

2. The Association between Obstructive Sleep Apnea Severity and Cognition 
in Older People 

AUTHORS: Yu-Jun Luo1,Chen-Chen Lo2, Cheng-Yu Tsai12 Yin-Tzu Lin3 Hsin-Mei 
Hsu2, Yi-Chun Kuan4, Wen-Te Liu1,5 
 
1. Department of Neurology, Shung Ho Hospital, MeiHo University, Taipei, Taiwan; 
2 Sleep center, Shung Ho Hospital, Taipei Medical University, Taipei, Taiwan; 
3 Department of Medicine, College of Medicine, Taipei Medical University, Taiwan 
4 Department of Neurology, Shung Ho Hospital, Taipei Medical University, Taipei, Taiwan; 
5 School of Respiratory Therapy, College of Medicine, Taipei Medical University, Taipei, Taiwan; 
Corresponding to: Yu-Jun Luo; dy2941@gmail.com 
 
Abstract 
Relationship between obstructive sleep apnea syndrome (OSAS) and dementia has 
been investigated in recent years. However, the effects of hypoxia during sleep 
timeon dementia remain unclear. The objective of this study is to associate the score 
of mini-mental state examination (MMSE) with OSAS. In this study, 67 patients whom 
were more than 50 years old and have been done for MMSE test and diagnosed with 
OSAS in sleep center in Taipei from 2015 to 2018. Four levels of OSAS severity were 
classified by the apnea and hypopnea index (AHI), according to the American 
Academy of Sleep Medicine (AASM) guideline. Subjects with MMSE scores above 25 
and below 25 were served respectively as case group and control group. Logistic 
regression analyses were used to examine the associations. The average AHI were 
28.48 times per hour for case group and 17.93 times per hour for control group. The 
AHI had a 1.03 fold higher odds ratio (95% CI = 0.99 ~ 1.07, p = 0.06) for lower score 
group compared with higher score group. The mean sleep efficiency were 57.8% in 
lower score group, while higher score group had an average sleep efficiency of 
70.3%. Furthermore, sleep efficiency, total sleep time, the ratio of wake to total time 
in bed as well as the ratio of wake to sleep period time in case group were significant 
lower than the control group. We observe the associations between MMSE score and 
some parameters of polysomnography. The subjects with high severity OSAS, 
insufficient sleep efficacy, longer awake duration and shorter sleep duration could 
lead to cognitive impairment. 
 
Keywords: obstructive sleep apnea syndrome, mini-mental state examination, apnea 
and hypopnea index 
 
 



3. The Dopaminergic Balancing Act: A literature review of a novel COMT 
inhibitor opicapone with a focus on the risk of visual hallucinations                       

AUTHORS: Dr Richard Cole, Dr Romi Saha, King’s College, London  
 
Aims: Parkinson’s Disease (PD) medications are well-evidenced for improving motor 
symptoms. However, often a balancing act is required to ameliorate positive 
neuropsychiatric symptoms, such as visual hallucinations (VH). Opicapone, a novel 
COMT inhibitor, has been shown by BIPARK-1 and BIPARK-2 studies to improve 
wearing-off phenomena but little is known about associated neuropsychiatric 
symptoms. The aim of this literature review was to investigate any association 
between opicapone and VH. 
Methods: A literature review was undertaken on the 18th July 2019 using PubMed, 
Ovid (using key resources of Embase, Ovid MEDLINE, Global Health and PsycINFO), 
Web of Science and Scopus. The search terms used were “Parkinson’s Disease” and 
“Opicapone”. The search included full-texts, abstracts, conference abstracts and 
posters. 
Results: The initial search produced 398 articles; 391 were excluded. Of the 7 articles 
reviewed there were two randomised controlled trials (RCTs) (BIPARK-1 and -2), two 
observational studies, two post-hoc analyses of BIPARK-1 and -2, and one 
retrospective analysis. BIPARK-1 reported VH in 1% of the entacapone group, 8% 
opicapone 25mg group and 4% of the opicapone 50mg group. BIPARK-2 did not 
report on VH in their randomised phased and reported VH in 0.8% of opicapone 
patients in their open-label phase but without specifying the associated dose. 
Chaudhuri et al.’s (2018) post-hoc analysis of BIPARK-1 reported VH in 8% of COMT-
naive patients given opicapone, vs. 1% of those given entacapone. Lees et al.’s (2019) 
post-hoc analysis of BIPARK-1 & -2 reported VH in 4.6% of patients receiving 
opicapone who were ≥70 years old, vs 0.6% in those younger. Gandor et al.’s (2018) 
prospective observational study reported VH in 14.8% of patients given opicapone. 
Conclusions: Several factors limit the conclusions drawn about the risk of VH in 
patients taking opicapone. The RCTs were designed and powered to assess “on-off” 
phenomena and didn’t include patients >65 or with a psychiatric history. This also 
limits their post-hoc analyses’ generalisability. The more ‘real-world’ observational 
studies were small and only available in abstract form with limited details. Lees et al.’s 
(2019) post-hoc analysis nevertheless reported a higher incidence of VH in the older 
age group, which is concordant with known risk factors for neuropsychiatric adverse 
events. Further investigation is required, focusing on older patients and those with a 
psychiatric history or cognitive impairment. 
  



4. Delusional Misidentification Syndrome in Basal Forebrain Lesion 
AUTHORS: Simon Kang Seng TING, MDa,b,c,d, Shahul HAMEED, MDa,b,d 
aDepartment of Neurology, Singapore General Hospital, Singapore, Singapore 
bDepartment of Neurology, National Neuroscience Institute, Singapore, Singapore 
cDivision of Neurology, Changi General Hospital, Singapore, Singapore 
dDuke-NUS Medical School, Singapore, Singapore 
 
Introduction 
Delusional misidentification syndrome (DMS) is where a patient reduplicates or 
incorrectly identifies persons, places, objects or events due to false beliefs. DMS 
owning to brain lesions are heterogenous in locations, although it has been shown to 
be more commonly associated with lesions in the right frontal lobe areas. We 
describe a patient with basal forebrain lesion resulting in amnesia compounded with 
features of delusional misidentification and specific impairments in emotional 
perception.  
Case Report 
A 68-year-old man had undergone pituitary surgery for cyst removal, and had 
developed basal forebrain bleed postoperatively. Four month after, family members 
noted significant impairments in cognition, including delusional misidentification of 
his daughter and his house (feeling that his daughter is not his daughter and the 
house is not his house). Neurobehavioral examination showed Mini Mental State 
Exam score of 18/30, impaired visual and verbal memory, and executive function. 
Comprehensive Affect Testing System (CATS) showed impaired emotional affect 
perception.  
Discussion 
Basal forebrain lesion typically produced amnestis syndrome. While DMS typically 
seen in right hemispheric or bifrontal lesion, its description in basal forebrain is 
uncommon. In this case, we demonstrated DMS from a basal forebrain lesion likely 
results from mismatch between factual retrieval and emotional processing, as basal 
forebrain lesion typically affects the neuroanatomy that processes and regulates 
memory, executive functions, and emotions. This case highlights the importance 
recognizing DMS in basal forebrain lesion and reaffirms the brain-behavior 
correlation underpinning DMS phenomenon. 
 

5. Differentiating transient epileptic amnesia from epilepsy in dementia and 
mild cognitive impairment 

AUTHORS: John Baker, Sharon Savage, Adam Zeman 
OBJECTIVES/AIMS: Patients with TEA experience epileptic seizures characterised 
primarily by a transient impairment of memory. These seizures sometimes include 
brief periods of unresponsiveness and other ictal features, including olfactory 
hallucinations and motor automatisms. TEA patients also report interictal memory 
difficulties: autobiographical amnesia, accelerated long-term forgetting, and 
topographical amnesia. Epileptic seizures in dementia can lead to behavioural arrest 
and altered responsiveness, as well as periods of increased confusion and amnesia. 



We aimed to compare and contrast these conditions with the objective of developing 
a decision aid to distinguish them efficiently in typical clinical settings.  
METHODS: This retrospective study examined the case notes of two groups of 
patients enrolled in two separate studies. The Impairment of Memory in Epilepsy 
(TIME) study has established a cohort of 115 patients with TEA. The Presentation of 
Epileptic Seizures in Dementia (PrESIDe) study assessed 144 patients with MCI or 
dementia and identified a clinical suspicion of epilepsy in 37 (25.7%). The 
Addenbrooke’s Cognitive Examination - Version III (ACE-III) scores were compared as 
a measure of cognitive function. The prevalence of several key seizures features in 
both the TEA and epilepsy in dementia populations were identified.  
RESULTS: The average age of seizure onset in the dementia group was 76.91 years, 
15 years older than in the TEA group. A range of seizure features were seen in both 
groups. PrESIDe patients were more likely to have seizures where loss of awareness 
was a feature. Automatisms occurred in a similar prevalence across both groups, 
although olfactory hallucinations were significantly more common in the TEA group, 
as were seizures where amnesia was the sole manifestation. More than 50% of 
participants in both groups experienced amnestic episodes on waking. Patients with 
epilepsy in dementia scored significantly lower than patients with TEA on all domains 
of the ACE-III. However, despite typically normal results on the ACE-III, patients with 
TEA demonstrate impairments when recall is tested over longer delays (>24hrs), or 
on measures of autobiographical memory. 
CONCLUSIONS: In patients with TEA, the onset of seizures occurs at a younger age 
than in patients who experience seizures as a feature of their dementia, there are also 
key differences in the types of seizure reported by these two groups of patients. In 
contrast to patients with dementia, those with TEA commonly perform normally on 
standard cognitive tests. 
 

6. Drug treatment of older patients presenting to a Tic Disorder clinic, a 
descriptive study 

AUTHORS: Sophia G. Raymond1, Jeremy S. Stern2 and Helen Simmons2 
 
Aims: Drugs such as neuroleptics are known to have varying efficacy in the 
management of Tourette’s syndrome, and there is a particular lack of research about 
their efficacy when used for older patients presenting for treatment for the first time. 
Therefore, in this study, we aim to describe the outcomes of drug treatment in 
patients aged 40 years and older who presented to a Tic Disorder clinic. 
Method: The Tic Disorder clinic letter database was used to search for patients who 
presented to the clinic aged 40+. Clinical information gleaned from the letters 
including age of onset, severity of symptoms, comorbidities and treatments offered 
was recorded in an Excel spreadsheet. Those patients with incomplete data were 
removed from the sample. The spreadsheet data was then used to describe the 
severity of tics in this cohort and the effectiveness of drugs for all patients who used 
them. 



Results: There were a total of 33 patients aged 40+ who presented to the Tic 
Disorder Clinic, that we could find a set of clinical notes on.  Male: female ratio = 26:7 
Tic severity was calculated from either clinical comment, or in most cases, the Yale 
Global Tic Severity Score (YGTSS). YGTSS of 1-19 is mild, 20-39: moderate and 40-50: 
severe. Patients with tics since childhood: 75.8%, late onset tics >40yrs: 15.2%, 
unknown: 9%. 63.6% have had obsessionality, a common comorbidity of GTS, and 
42.4% suffer with two or more psychiatric comorbidities. 25/33 patients tried drugs 
for tics, whether before or at presentation to this clinic. 40% of them found drugs 
beneficial; 60% did not, or experienced adverse reactions or were lost to follow up 
(see bar chart). 
Conclusions: Overall, even though this study shows that medications for tics is more 
likely to be unsuccessful or cause adverse effects, it was still effective in a substantial 
proportion of patients and thus may be a good intervention for some.  The study 
also suggests that this may be more difficult cohort to monitor due to the frequency 
of absences to follow up. 
 

7. Converging evidence from local field potentials and acute stimulation for 
subthalamic nucleus theta involvement in internally generated decisions 
to initiate or withhold actions 

AUTHORS: Luis Manssuer, Valerie Voon, Chen Cheng Zhang, Linbin Wang 
 
OBJECTIVES/AIMS: To examine the causal role of the subthalamic nucleus (STN) in 
externally cued or internally generated decisions to execute or withhold an action by 
recording and stimulating neural activity in this region using deep brain stimulation 
(DBS) electrodes implanted for the treatment of Parkinson’s disease (PD). 
METHODS: 20 PD patients completed an intentional inhibition task in which they 
were instructed by visual cues to go, stop or choose to go or stop. Each cue was on 
the screen until the patient pressed a button with their left thumb or for a maximum 
of 1500 ms and was preceded by a fixation cross for 1000-1500 ms. Local field 
potentials (LFP) were simultaneously recorded from the left STN and stimulated in 
the right STN at the clinical frequency of 130Hz or theta frequency 7Hz for 500 ms 
prior to the onset of the cue on half of the choice trials. 
RESULTS: On non-stimulation choice trials, analysis of the LFP’s showed a significant 
decrease in theta activity when patients chose to stop compared to go. This 
difference began prior to the onset of the response.  Behaviourally, patients chose to 
respond less when the STN was stimulated at a frequency of 7 hz for 500 ms prior to 
the onset of the cue but not at 130 Hz.On non-stimulation choice trials, analysis of 
the LFP’s also showed that there was a significant decrease in theta activity when 
patients chose to stop compared to go. This difference began prior to the onset of 
the response. 
CONCLUSIONS: The findings suggest that pre-existing theta activity in the STN may 
bias one’s pre-disposition to choose to initiate an action and that stimulation of this 
activity may interfere with this process. 



 
8.  Functional Neurological Disorder (FND) Patients’ Experience of 

Healthcare Interventions 
AUTHORS: C Symeon, A Isaacs-Itua, A Saramandi 
 
Objectives: Despite Functional Neurological Disorder (FND) accounting for 
approximately 25% of Neurology out-patient appointments, and being frequently 
comorbid with other neurological conditions, there are only 4 centres in the UK, 
offering in-patient treatment programmes. Subsequently, services are strained as 
patients face long waiting lists and likely deterioration of symptoms. We explored 
patients’ experience of this and the impact on their wellbeing. 
Methods: An on-line survey was sent to patients with a diagnosis of FND, who had, 
at out- patient assessment been deemed appropriate candidates for in-patient 
rehabilitation, and had provided written consent to be included in research. The 
survey question themes included: demography, understanding of FND diagnosis, 
subjective opinion of symptom progression, use of primary care services and/or 
Emergency Departments, and access to support and employment opportunities. 
Response where subjective opinion was sought, e.g. understanding of diagnosis, was 
via Likert scale ratings (from 0 (no understanding at all) to 10 (full understanding). All 
responses were anonymous. 
Results: 12 patients completed the survey (n=12). Of these, 7 were female and 5, 
male. 11 patients were aged between 25-64 years and 1, aged over 65 years. More 
than half of patients had seen their GP or visited an Emergency Department with 
symptoms related to FND in the past year. Average understanding of FND diagnosis 
was rated as 6.5, of treatment options as 4.8 and confidence of the likelihood of full 
recovery as 3.5 (on a scale of 0-10). 7 patients had carers, of whom the majority were 
family members. 9 patients would consider the use of digital interventions or day 
therapy programmes and 10 patients had already completed an in-patient 
rehabilitation programme. Of these, 9 had been on the in-patient waiting list for over 
6 months. 8 patients felt that their symptoms had deteriorated and 6 patients 
described their level of independence, as being “much worse”, while on the waiting 
list. 
Conclusions: While we appreciate that this is a small sample size, it does offer 
invaluable insight into the experiences of those with FND, particularly with regards to 
healthcare intervention. Patients with FND inevitably use what would be regarded as 
high levels of healthcare intervention, although this must be considered within the 
context of limited healthcare resources available to them. 
 

9. Evaluation of an alcohol-related brain injury (ARBI) diagnostic service 
pilot 

AUTHORS: Kaanthan Jawahar1, Mohammad Zia Ul Haq Katshu2, James Ellison1 and 
David Rhinds1 
1Nottinghamshire Healthcare NHS Foundation Trust, 2University of Nottingham 



 
Objectives/Aims: To pilot an ARBI diagnostic service within a community substance 
misuse team (delivered in partnership with the NHS by a 3rd sector organisation). 
Background: Alcohol-related brain injury (ARBI) is an umbrella term encompassing 
alcohol-related cognitive impairment, alcohol-related ‘dementias’, Wernicke’s 
encephalopathy and Korsakoff’s syndrome. It is the result of prolonged and harmful 
alcohol misuse, developing through direct neuronal damage from alcohol as well as 
chronic deficient states of vitamin B1 (thiamine). Anecdotally, it is felt that those 
affected by ARBI can struggle to access the necessary expertise for diagnosis and 
ongoing management. 
Methods: A widespread stakeholder engagement process led to the development of 
a standard operating procedure for the pilot service, utilising a process mapping 
technique. The service received referrals between September 2018 and January 2019. 
During this time, assessments were carried out in line with the standard operating 
procedure by the authors. Referrers were also asked to complete a questionnaire for 
their views on the service. 
Results: Referrals were received from several sources within the host third sector 
organisation. Heterogeneity was seen in presentations and diagnoses made were not 
limited to ARBI. Referrers spoke highly of the service and how it had positively 
benefitted their patients going forwards, providing clarity around diagnoses and thus 
being able to access appropriate support going forwards. There was a clear need 
demonstrated for such a service. 
Conclusions: Anecdotally patients with ARBI are viewed as a marginalised group 
who struggle to access the necessary expertise for diagnosis and ongoing 
management. This service pilot was successful in filling that gap. Work is ongoing 
through discussions with local NHS healthcare system partners, including acute 
trusts, commissioners, mental health, the 3rd sector and Social Care, to devise a more 
sustainable pathway based upon this pilot service. At present, this is taking the form 
of an acute hospital ‘in-reach’ pathway to be trialled in an acute trust. This will 
provide the basis of a business case for a pathway across the STP footprint. 
 

10. Deep brain stimulation of the bilateral habenula for treatment resistant 
depression: preliminary results of six patients 

Chencheng Zhang1, Yingying Zhang1, Jun Li1, Dianyou Li1, Haiyan Jin2, Valerie 
Voon3, Bomin Sun1 
1Department of Functional Neurosurgery, Ruijin Hospital, Shanghai Jiao Tong University School of 
Medicine, Shanghai, China 
2Department of Psychiatry, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, 
Shanghai, China 
3Department of Psychiatry, University of Cambridge 
 
OBJECTIVES/AIMS: The habenular nucleus is a set of well-conserved structures 
involved in aversive reward and is inhibitory to major monoaminergic nuclei. Several 
cases indicated that it is a promising deep brain stimulation (DBS) target for 



treatment of major depressive disorder (MDD). In this study, we assess the 
effectiveness and safeness of bilateral habenula DBS in MDD patients.  
METHODS: Six patients with MDD underwent DBS of bilateral habenula in the study 
(5 bipolar disorder and 1 unipolar disorder; 4 males and 2 females). Quantitative 
susceptibility mapping was used to visualize the habenula. Hamilton depression scale 
(HAM-D) and Montgomery-Asberg Depression Scale (MADRS) were used to qualify 
the severity of depressive symptoms and were the primary outcome measures. 
Response to DBS was defined as a 50% decrease on the HAM-D and MADRS 
compared to baseline. The pittsburgh sleep quality index (PSQI), 36-Item short form 
survey (SF-36) and sheehan disability scale (SDS) were used to assess quality of sleep, 
quality of life and disability respectively. These measures were implemented at 
baseline and 1-month, 3-month, 6-month and 12-month after surgery. 
RESULTS: At one-month follow-up, compared to the baseline, the HAM-D and 
MADRS mean scores significantly decreased from 24 (2.2), 31 (4.1) to 14 (7.3), 17.3 
(9.8) respectively and four patients were categorized as responders to DBS (p=0.018, 
p<0.01). Moreover, the PSQI mean score dramatically decreased from 16.3 (2.1) to 
9.7 (3.3) (p<0.01) and the SF-36 total mean score increased from 317 (119.4) to 540 
(228.3) (p=0.012). The SDS mean score also significantly decreased (p<0.05). There 
were no permanent side effects observed.  
CONCLUSIONS: The results of one-month follow-up demonstrated that DBS of 
bilateral habenula may relieve the depressive symptoms rapidly. The quality of sleep, 
quality of life and functioning also improved. 
 

11. The Neuropsychiatry of Nitrous Oxide 
Dr Rollo Sheldon (1,2), Dr Fred Schon (3), Dr Norman Poole (2) 
Adult Psychiatry, Sussex Partnership NHS Foundation Trust, Brighton, UK 
Neuropsychiatry Department, St George’s Hospital, London, UK 
Neurology Department, St George’s Hospital, London , UK 
 
Objectives/Aims: The abuse of nitrous oxide (N2O) may be increasing globally and 
users and clinicians may not be aware of harms. We highlight these potential harms 
through the case of a woman treated for psychotic disorder for 11 months before 
developing severe N2O induced myeloneuropathy which should have 
been preventable. We review the clinical literature regarding N2O abuse to raise the 
profile of this emerging neuropsychiatric disorder. 
Methods: A case study was undertaken and a literature review performed of relevant 
databases for cases of N2O abuse presenting with psychiatric symptoms. 
Results: In our case a 37 year old woman presented with florid polymorphic 
psychosis and subtle cognitive impairment two weeks after inhaling large amounts of 
N2O. This was treated with antipsychotics and her symptoms waxed and waned over 
eleven months by which time she had developed a severe myeloneuropathy, 
confirmed on MRI cervical spine, and a functional B12 deficiency confirmed by high 
homocysteine and methylmalonic acid (MMA) which was then treated with 
intramuscular B12. N2O has a variety of effects including the stimulation of 



endogenous opioids; GABAA receptor stimulation; NMDA receptor antagonism; 
BDNF receptor activation; cortical excitation and depression on the encephalogram; 
activation of the anterior cingulate and deactivation of the hippocampal and 
parahippocampal cortices; and importantly, the deactivation of Vitamin B12 leading 
to build up of toxic homocysteine and MMA. There are 13 cases excluding this 
described in the literature of N2O abuse presenting primarily with psychiatric 
symptoms. They range from 23-64 years old and 12 were male. The most common 
presenting psychiatric symptoms in the 13 cases were delusions (reported by 8 
individuals); cognitive impairment (6); visual hallucinations (4); bizarre or 
inappropriate behaviour (4); affective lability (3); anxiety (3); and depression, mania or 
auditory hallucinations in two respectively. Investigations were inconsistently 
reported but where tested, B12 was mostly low or low normal, and homocysteine 
and MMA were raised. In nine out of ten cases reported, the outcome was 
favourable, following cessation of N2O, administration of intramuscular B12, and 
antipsychotics.  
Conclusions: N2O abuse is widespread in the UK and may be increasing. Heavy users 
are at risk of psychosis, cognitive impairment and myeloneuropathy, which may be 
irreversible. Importantly, some patients initially present with psychiatric symptoms 
before myeloneuropathy, and N2O abuse should always be considered in cases of 
new onset psychosis or cognitive impairment. Testing of homocysteine, MMA and 
B12 should be considered in these cases, and intramuscular B12 given without delay. 
 
 

12. tDCS Modulation of Pavlovian Bias under Intermittent Loss of Control  
Terezie Lekscha Sedlinská1, Lara Bolte1, Eirik Melsæter1, Gábor Csifcsák1, Matthias 
Mittner1  
1Department of Psychology, UiT The Arctic University of Norway, Tromsø 
 
Objectives/Aims: Learning from experience and making decisions based on 
integrated environmental feedback is crucial for human functioning and wellbeing. 
Difficulties in learning and decision-making have been found in several psychiatric 
conditions. Pavlovian bias, a tendency to approach reward and remain passive in the 
face of punishment, can be advantageous in some situations, while in others, it can 
lead to maladaptive decisions and needs to be overcome by cognitive control. It has 
been suggested that healthy humans rely more heavily on Pavlovian bias when 
instrumental control over environmental reinforcers is compromised. In our study, we 
were focusing on the influence of transcranial direct current stimulation (tDCS) on 
Pavlovian bias during and after an intermittent loss of control over rewards and 
losses. 
Methods: In our pilot study, 19 adults underwent three blocks of an orthogonalized 
go-nogo reinforcement learning task. Blocks 1 and 3 had a response-feedback 
contingency of 70-30%, enabling learning via trial-and-error. In the second block, the 
outcome was independent of the participants’ responses (50%-50% contingency 



level). Cortical responses of all participants were recorded via EEG. Multi-electrode 
tDCS targeting the medial prefrontal cortex was administered in a randomised, 
double-blind placebo-controlled manner. 
Results: We conducted a repeated-measures ANOVA with ‘session’ (PRE x tDCS x 
POST), ‘valence’ (Win x Avoid) and ‘PB-congruency’ (Pavlovian bias congruent x 
incongruent) as within-factors, ‘group’ (Active stimulation x Sham) as the between-
factor and ‘accuracy’ as the dependent variable. The interaction of ‘session’ and ‘PB-
congruency’ with F(2,16)=2.62, p=.09 were marginally significant, pointing towards 
slightly enhanced Pavlovian bias in the second block. However, the interaction of 
‘session’, ‘PB-congruency’ and ‘group’ was not significant (F(2,16)=.46, p=.63). The 
evaluation of the feedback-related negativity (FRN) in the EEG revealed gradually 
increasing amplitudes in reward trials in the sham group, whereas we found a trend 
towards reduced FRN amplitude in the active group with F(2,13)=2.83, p=.08. 
Conclusions: Our preliminary data show that a loss of control over feedbacks might 
increase the effect of Pavlovian bias on the choices of all participants. Although 
active tDCS seems to attenuate cortical responses during feedback evaluation, this 
effect is not accompanied by alterations in choice behaviour. Our data collection is 
still ongoing. The results from the full sample of 50 participants will be analysed by 
February 2020. 
 

13. BRAIN ABNORMALITIES IN FIRST-EPISODE PSYCHOSIS: A META-
ANALYSIS OF STRUCTURAL MRI STUDIES 

Giulia Neri, Dr Omar Al Doori, Dr Matthew Kempton, Dr Anja Richter, Dr Thomas 
Pollak, Dr Emily Hird, Dr Graham Blackman 
 
OBJECTIVES: A subset of patients with first-episode psychosis (FEP) have structural 
brain abnormalities that are detectable using neuroimaging techniques, such as 
Magnetic Resonance Imaging (MRI). However, the frequency of these abnormalities 
and the proportion that are clinically relevant has never been established. We sought 
to determine whether FEP patients are at increased odds of having structural 
abnormalities, as compared to healthy controls. We also sought to determine the 
most common type of abnormalities and the prevalence of clinically relevant 
abnormalities.  
METHODS: A meta-analysis of case-control studies was performed. Investigators 
searched Ovid MEDLINE, PubMed, Embase, PsychINFO, and Global Health databases 
for studies published between 1978 to present. The inclusion criteria were published 
studies in English that reported the prevalence of brain abnormalities detected by 
structural non-contrast MRI in patients with first-episode psychosis. Study 
identification and data extraction were independently double-rated. Using a random-
effects model, the association between psychosis and all structural abnormalities, as 
well as clinically relevant abnormalities was examined. For each study, odds ratios 
(OR) and 95% confidence intervals (CI) were calculated. Statistical analysis was 
performed using Review Manager (RevMan) Version 5.3.  



RESULTS: Thirteen studies (1325 FEP and 1562 healthy controls) were included. 
Overall, 29.5% (n = 392) of FEP patients and 14.5% (n = 227) of healthy controls had 
detectable abnormalities. Within the psychosis group, the most common 
abnormalities were ventricular (n =111, 28.3%), cavum septum (n =77, 19.6%) and 
white matter abnormalities (n =75, 19.1%). A significant association between 
radiological abnormalities and psychosis was observed (OR = 2.74, 95% CI 1.29-5.81, 
p = 0.009), with substantial between-study heterogeneity (I2 = 92). Three studies 
(531 FEP and 288 healthy controls) reported the frequency of clinically relevant 
abnormalities. Of these, 8.5% (n = 47) of FEP patients and 3.8% (n = 11) of healthy 
controls demonstrating clinically relevant abnormalities. A significant association was 
observed between clinically relevant radiological abnormalities and psychosis (OR = 
2.26, 95% CI 1.11-4.59, p = 0.02), with low heterogeneity (I2 = 6). 
CONCLUSIONS: Patients with first-episode psychosis were significantly more likely 
than healthy controls to have structural abnormalities. Furthermore, they were more 
likely to have clinically relevant abnormalities. Results highlight the clinical utility of 
MRI in detecting abnormalities that may impact clinical care. Findings support the 
routine use of MRI, a safe and well-tolerated neuroimaging technique, in patients 
presenting with psychosis for the first time. 
 
 

14. Differentiating Functional Cognitive Disorder from early 
neurodegeneration: a clinic-based study 

AUTHORS: Harriet A. Ball, Marta Swirski, Margaret Newson, Elizabeth Coulthard, 
Catherine Pennington 
 
OBJECTIVES/AIMS: Functional Cognitive Disorder (FCD) describes distressing or 
disabling cognitive symptoms that can be positively identified as internally 
inconsistent with recognised brain or systemic disease processes. FCD is common 
amongst attendees to cognitive or memory clinics. We aimed to improve the clinical 
characterisation of such patients, and identify means to differentiate them from 
patients with early neurodegeneration.  
METHODS: We identified two samples of patients recruited from a specialist 
cognitive clinic, classified on the basis of consensus expert clinical opinion following 
relevant investigations: FCD, (n=21), and neurodegenerative Mild Cognitive 
Impairment “MCI”, (n=17). We also recruited healthy control participants (n=25). All 
participants completed a cognitive battery: Montreal Cognitive Assessment (MoCA), 
Hopkins Verbal Learning Test-Revised (HVLT-R), Trail Making Test part B (TMT-B); 
and the Minnesota Multiphasic Personality Inventory (MMPI-2RF). Analyses included 
regression models controlling for age and gender. Analysis of the personality data 
focused on specific hypotheses generated from previous work on functional 
disorders. 
RESULTS: As expected, the FCD participants were younger than the MCI participants 
(mean age 58 vs 72), and were more likely to be occupationally active (35% vs 6%). 



As described previously in this sample*, subjective cognitive symptoms were equally 
elevated in FCD and MCI compared to controls. Both the FCD and MCI groups were 
impaired in comparison to controls on MoCA, TMT-B and the initial recall component 
of HVLT-R. However, FCD participants demonstrated a dip in scores from free recall 
to recognition on HVLT-R, which was not seen in MCI (p<0.05). FCD and MCI groups 
scored equally high relative to controls on anxiety and depression, and on four 
personality indices: emotional or internalising dysfunction, somatic complaints 
(cognitive and non-cognitive analysed separately), and negative emotional 
experiences. There were no group differences in “introversion/ low positive 
emotionality”. 
CONCLUSIONS: Cognitive symptoms, basic bedside cognitive testing, personality 
analysis, and mood symptoms are all similar across both early neurodegenerative 
and FCD groups, making them hard to disentangle clinically. We hope that by 
highlighting certain testing modalities that can illustrate internal inconsistency (such 
as delayed recall spared relative to recognition, as opposed to consistently poor 
delayed recall and recognition that is more typical of Alzheimer’s 
neurodegeneration), we can improve diagnosis and thereby management strategies. 
It is unclear why both mood and non-cognitive somatic symptoms are elevated in 
both FCD and MCI; this could reflect an epiphenomenon of distress surrounding the 
cognitive symptoms, despite diverse origins of the cognitive symptoms. 
 
*Reference: Pennington, C., Ball, H.A., Swirski, M. (2019). Functional Cognitive Disorder: Diagnostic 
Challenges and Future Directions. Diagnostics, 9: 131. 
 

15. The Neurological Patient Experience Survey (England) 
Authors: Dr Michael Dilley, Katharine McIntosh, and Sarah Vibert on behalf of The 
Neurological Alliance. 
 
Objectives/aims: The Neurological Alliance’s patient experience survey 2018/19 
aimed to gather relevant data of the experiences of 10,000 neurology patients across 
England, in order to reveal how patients are faring, and to provide insight about the 
impact service provision (or lack thereof) is having in people’s lives. It is the only pan-
neurological national survey of neurology patients. Mental wellbeing questions were 
included to build our understanding of service provision and whether people’s needs 
are being met. 
Methods: An online and in-clinic survey was conducted during the course of 2018-
2019. The online survey was promoted by The Neurological Alliance’s member 
organisations (predominantly charities), and via social media. The in-clinic data was 
collected from patients attending neurology outpatient appointments at 39 clinics 
across England. The data underwent a rigorous cleaning process. Data regarding 
patient’s home postcodes was collected in order to be able to attribute responses to 
STPs. Results were subsequently anonymised prior to analysis.  
Results: Of those to whom these questions were relevant:  



40% of respondents (n=2879) felt their mental wellbeing needs were not being met 
at all, and an additional 22% (n=1613) said their needs were only being met to a 
small extent  
30% (n=2821) had not been referred or signposted to support for their mental 
wellbeing by a health professional, but would have liked this 
58% (n=5593) said they were not asked about their mental wellbeing by a health or 
social care professional 
Of those referred/signposted for mental health support, 26% (n=616) were referred 
to a neuropsychologist/neuropsychiatrist, 60% (n=1452) to a counsellor/therapist, 
7% (n=167) to a buddying / befriending support group 
62% (n=1249) said this support helped them feel better / more positive; 24% (n=481) 
said that this support did not make them feel better / more positive; 14% (n=270) 
said it was not suitable for them  
The older respondents were, the less likely they were to have been signposted to 
support for managing their mental health: 18-24s scored 36%, 55-64s scored 26%, 
65-74s scored 17%, and 75+ scored 12%. People aged 75+ were most likely (67%) to 
report they did not need/want signposting. 
Conclusions : The data gathered enhances our understanding of the mental 
wellbeing of people with neurological conditions, and provides a baseline for 
monitoring improvement/future interventions, such as the forthcoming 
neuropsychiatry service specification. 
 

16.  Outcomes of a novel 5-week individualized multidisciplinary outpatient 
(day-patient) treatment programme for Functional (psychogenic) 
neurological symptoms 

AUTHORS: Petrochilos P, Elmalem M, Selai C, Patel D, Hayward K, Ranu J, Louissaint 
H. 
 
Aim: We report the results of a novel 5-week treatment programme, delivered by a 
multi-disciplinary team, with individualised sessions to treat functional neurological 
symptoms in a neuropsychiatric outpatient setting. The primary aims of this MDT 
programme were to (a) reduce symptoms (b) improve health and social functioning 
(c) improve functional performance (d) improve health status.  
Method: Treatment involved individual sessions of neuropsychiatry, cognitive 
behavioural therapy, physiotherapy, occupational therapy, education and family 
meetings. Outcome measures were collected at the beginning and end of treatment 
and at a 6 month face to face follow-up. These were both patient and clinician 
reported. The aims were assessed by the following measures: symptom reduction 
(PHQ15, PHQ9, GAD7, SPIN, Rosenberg, CGI); health and social functioning (HONOS, 
WSAS); functional performance (COPM); and improvements in health status (EQ5DL).  
Results: Analyses were conducted on 78 patients who started and completed the 
programme and attended a 6 month face to face review. There were high baseline 
levels of disability compared to EQ5DL population norms and high rates of disability 



and psychopathology as indicated by the WSAS and mental health indices (PHQ9, 
GAD7, SPIN, Rosenberg’s self-esteem). At baseline, 92.3% met the IAPT caseness 
threshold for depression (PHQ9 >10) and 71% met the IAPT caseness threshold for 
anxiety (GAD7 > 8). A repeated measures Freidman’s ANOVA over 3 timepoints 
(admission, discharge and 6 month follow-up) followed by Dunn-Bonferroni post hoc 
tests indicated statistically significant improvements from admission to discharge and 
admission to 6 months follow up. These improvements were seen in in somatic 
symptoms (PHQ15), depression (PHQ9) and anxiety (GAD7) symptoms, health and 
social functioning (HONOS), functional performance (COPM), health status (EQ5D-5L 
and EQ5D-EL VAS) and patient ratings of clinical global improvement (CGI). There 
was a high acceptance of this neuropsychiatry led MDT programme indicated by the 
patient reported visual analogue scale for benefit of programme averaging at 90%. 
Conclusion: An MDT can effectively deliver an outpatient programme for FNS which 
can serve as an alternative to an inpatient programme for patients with fewer or no 
nursing needs, for those whose preference is an outpatient setting or for those 
seeking to minimise disruption to work or family life. There may be potential cost 
reductions for institutions compared to inpatient treatment depending on local 
calculations. In the future, earlier identification and treatment of co-morbidities may 
modify some predisposing and perpetuating factors. 
 

17. Presentation of Capras syndrome in anti-NMDA receptor encephalitis: a 
neuro-rehabilitation approach 

AUTHORS: Dr Richard Francis1, Dr Hui Ching1, Dr Himanshu Tyagi1, Dr Orlando 
Swayne2, Dr Sara Ajina2, Dr Bernadette Monaghan2 
1St George’s Hospital 
 
Objectives/Aims: Capgras syndrome is not often seen in neuro-rehabilitation and 
few case-reports of Capgras syndrome after anti-NMDA receptor encephalitis exist in 
literature. This case is relevant in light of how the Capgras sydrome and delusional 
beliefs affected this patient’s discharge planning, engagement with the multi-
disciplinary team during rehabilitation and side-effects of pharmacological 
management. The challenging aspects of the case revolve around the patient’s 
persecutory beliefs, his delusional misidentifation disorder and its subsequent 
management. 
Methods: The patient is a middle-aged gentleman with a background of relapsing-
remitting multiple sclerosis who presented with seizures, headache, rash and 
intermittent fevers. He was initially treated as infectious meningoencephalitis and his 
condition deteriorated due to combination of behavioural change and seizures. A 
MRI-head suggested viral encephalitis but lumbar puncture and serum showed 
strongly positive for anti-NMDA receptor antibodies, thought potentially secondary 
to the patient’s disease-modifying drugs for his multiple sclerosis. After step-down 
from Intensive Care, the patient was noted to have fixed persecutory delusions 
regarding his wife and children. He believed that his wife and children were 



imposters and that the hospital and doctors within it were conspiring against him. He 
was managed initially with risperidone however the dose could not be increased due 
to the sedating side-effects resulting in an inability to engage with rehabilitation. He 
was subsequently changed to aripiprazole and escitalopram with the intention to 
decrease his delusional misidentification disorder. His delusions partially resolved 
with the patient accepting his children as his own, but not accepting his wife as truly 
‘his wife’. The discharge destination represented a difficulty due to concerns that he 
may become aggressive (physically/verbally) to his wife if he continued to deem her 
an ‘imposter’. The patient was managed by sidestepping the conflict; he was more 
accepting of his wife if introduced as a ‘friend who loves him’. The patient was also 
allowed to drive the narrative rather than forced to deal with his Capgras syndrome. 
Results: A discharge home with support (including his wife) became feasible as his 
delusion thawed.  
Conclusions: Managing complicated patients like this involves not only 
pharmacological options but also psychological/psychiatric intervention and 
employment of non-confrontational techniques to help better engagement with 
rehabilitation. 
 
 

18. Impulse Control Disorder secondary to Dopaminergic therapies in 
Parkinson’s – Evaluating Risk 

AUTHORS: Dr Jane Thomas - October 2019 
Mentors – Dr Chris Kobyleki, Dr NilikaPerera 
 
Method – literature review and original work for Parkinson’s Academy Masterclass 
Aim – To enhance the depth and breadth of evaluation of risk in the management of 
ICD secondary to dopaminergic therapies in PD 
Summary Impulse control disorder (ICDs) can result in serious consequences for 
patients, their carers and families. They are characterized by a failure to resist a 
temptation, urge or impulse that may cause harm to oneself or others. They occur 
secondary to dopaminergic therapies in Parkinson’s, especially Dopamine agonists 
(DA). There is a dose and duration of treatment association. They may be 
accompanied by a degree of compulsion to act which increases risk. Risk factors 
associated their development have been identified including younger age at onset, 
being male, living alone, genetic and family history and preceding history of impulse 
control traits. A variety of screening tools exist but do not replace the detailed clinical 
interview. They may lead to criminal acts and consequent judicial proceedings, and 
whilst sentences may be commuted due to impaired capacity, the impact is 
frequently devastating. Class action law suits have been sought against the drug 
companies and prescribers have a clear medico-ethical responsibility for monitoring 
the drugs they prescribe. Management is often difficult and limited, necessitating 
slow withdrawal of the agent, and risk needs to be evaluated and managed 
throughout this period. An outline structure for evaluating risk is delineated focusing 



on areas of pre-disposing factors; detailed history of ICDs; degree of control and 
elucidation of risks.  
Results 

 
Conclusion Whilst screening tools are helpful in identifying and assessing certain 
ICDs, they do not replace the clinical interview. There is an issue regarding self-
reporting. Insight by the patient or reluctance to share the nature or degree of the 
ICD may lead to low identification of ICDs. Collateral information from carers or other 
involved professionals is essential in a comprehensive evaluation of risk. Whilst a 
structured risk assessment is likely to be less targeted to the specific risks dependant 
on the nature of the ICD, a framework for evaluating and thinking about risk with 
patient, carers and other professionals involved could enhance practice and more 
accurately meet the guidance established for monitoring and managing risk outlined 
in GMC and NICE guidance. 
 

19. Pro-inflammatory cytokines and childhood trauma in young people with 
emerging mental health difficulties.  

AUTHORS: Allison I, Upthegrove R 
 
Objectives/aims: Elevated levels of pro-inflammatory cytokines are associated with a 
range of mental illnesses, and also with childhood trauma [1-4]. Evidence suggests 
that inflammation occurring as a result of childhood trauma could play a role in the 
pathogenesis of psychiatric disorders [5,6]. However, previous research does not 
account for confounders, including psychotropic medication and illness duration, 
that may affect inflammation levels [7]. The aim of this study was to investigate the 
relationship between childhood trauma exposure and levels of inflammation in 
young people with emerging mental health disorders with confounding factors 
removed.   



Methods: 10 patients, aged 16-25, with a range of psychiatric disorders and no 
history of psychotropic medication were recruited from Birmingham mental health 
services, along with 16 healthy controls. Childhood trauma exposure was assessed 
with the Childhood Trauma Questionnaire (CTQ), and blood samples were analysed 
for serum concentrations of pro- inflammatory cytokines IL-6 and IL-1β.  
Results: There was no significant difference in serum cytokines between patients and 
healthy controls, or those with and without childhood trauma (p > 0.05). Post-hoc 
sample size calculations estimated 197 patients with and 197 without childhood 
trauma would be needed to detect a significant 2 pg/ml difference in cytokine levels 
(80% power, 5% significance). There was a weak positive, but non-significant, 
correlation between both cytokines and CTQ score in the patient group (rS = 0.1-0.3, 
p > 0.05). Multiple linear regression of CTQ score, sex and BMI found that none of 
these variables significantly predicted cytokine concentration in our population.  
Conclusions: There is preliminary evidence of an association between childhood 
trauma and inflammation in patients with mental illness, but due to small sample size 
no definitive conclusions can be drawn from this data. Future research with a larger 
sample size and longitudinal approach would be beneficial in establishing whether a 
relationship exists independent of confounders.  
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20. International online survey of 1162 individuals with functional 
neurological disorder: demographics, symptom comorbidities, self-
management strategies, and illness beliefs 

AUTHORS: Matthew Butler, Mathieu Seynaeve, Susannah Pick, James Rucker, 
Timothy Nicholson 
AIMS: Functional neurological disorder (FND) is common and often severe. It is 
poorly understood, and there have been no international large-scale studies of self-
management and illness beliefs in FND. We created a patient questionnaire to assess 



FND demographics, symptom comorbidity, self-management strategies (particularly 
in relation to prohibited substances), views on novel treatments, and illness beliefs. 
METHODS: The questionnaire was shared open access over a three-week period. 
Participants were recruited internationally through social media and patient groups. 
RESULTS: In total, 1162 respondents from 16 countries took the survey. Of these, 
98% reported a formal diagnosis of FND from a consultant neurologist or other 
suitably trained clinician. Females constituted 86% of respondents, with an average 
age of 41.7 years (SD=12.50). Mean symptom duration was 7.69 years (SD=9.37) and 
average time from diagnosis was 2.24 years (SD=3.35), indicating a diagnostic lag of 
over 5 years. Symptom comorbidity was very high, with respondents reporting 
current: seizures (50%), gait disturbance (76%), loss of balance (77%), tremors (61%), 
muscle jerks/spasms (65%), altered sensations (79%), speech difficulties (65%), 
memory problems (80%),  fatigue (93%), and headache (70%). Current psychiatric 
comorbidities – depression (43%), anxiety (51%), panic (20%), and PTSD (22%) - were 
also common. Illness beliefs varied, with respondents agreeing most strongly that 
FND is a combination of physical and stress/trauma-related factors. Respondents 
rated FND as having a severe effect on their life, with little control felt over their 
symptoms. Respondents had received a wide range of medical interventions, and 
many had tried alternative treatments. Prohibited substances such as cannabis, 
ketamine, and psychedelics had been used by 15% of respondents, with the majority 
experiencing no or minimal physical (90%) and psychological (95%) sequelae. Many 
respondents reported that they would be willing to try medically supervised 
psychedelic therapy if it was found to be safe and effective.  
CONCLUSIONS: This large international online survey of FND patients indicated a 
striking co-occurrence of multiple symptoms. As expected, respondents reported 
that FND severely impacted on their lives, and many had lived with symptoms, which 
are not well managed by current medical therapies, for years. There was interest in 
novel putative treatments, such as medically supervised psychedelic therapies, which 
indicates a strong need to investigate alternative treatments for this poorly served 
patient group. 
 

21. Psychedelic treatment of functional neurological disorder – a systematic 
review 

AUTHORS: Matthew Butler, Mathieu Seynaeve, Timothy R Nicholson, Susannah Pick, 
Richard A Kanaan, Andrew Lees, Allan H Young, James Rucker 
 
AIMS: Functional neurological disorder (FND), formerly known as conversion 
disorder, causes a high burden of disability and distress, and is amongst the most 
commonly encountered conditions in neurology clinics and neuropsychiatry services, 
yet the therapeutic evidence base is limited. Research into psychedelics such as 
psilocybin and lysergic acid diethylamide (LSD) is currently being undertaken with 
significant renewed interest, and in recent studies psychedelics have shown promise 
in treating a range of psychiatric conditions. Modification of neural circuits 



associated with self-representation is thought to underlie some of this effect, and as 
some contemporary theories of FND focus on aberrant somatic self-representation, 
psychedelics may therefore represent an unexplored treatment option for FND.  
METHODS: We systematically reviewed studies involving the use of psychedelics in 
FND. Nine studies published between 1954 - 1967, with a total of 26 patients, were 
identified. Due to restriction of licencing of psychedelic drugs since this period, no 
modern studies were identified.  
RESULTS: LSD was the most commonly used psychedelic, with some studies also 
using psilocybin and/or mescaline. The number of therapeutic sessions of 
psychotherapy +/- psychedelic substance administration ranged from one to 26, with 
descriptions of therapeutic methods used widely varying, and in some cases not 
described in any detail. Psychedelics were given either orally or intramuscularly, with 
doses of LSD ranging from 25 to 2,000 micrograms (mcg), and doses of psilocybin 
ranging from 3 to 15 milligrams (mg). Of those treated, 69% (n=18) were found to 
have made at least some recovery, with 23% (n=6) having completely recovered after 
psychedelic therapy. Adverse events were typically mild and transient.  
CONCLUSIONS: Studies were generally of low quality, often lacking control groups 
and valid outcome measures. Despite this, the degree of improvement is 
considerable, even if the presumptive bias in favour of the treatment in the studies is 
taken into consideration. Furthermore, good therapeutic outcomes and lack of 
adverse events in modern open-label trials utilising psychedelic therapy for 
neuropsychiatric disorders is encouraging. Advances in the understanding of the 
neurobiology of FND, as well as further modern clinical research into the therapeutic 
utility of psychedelics, may help to determine whether psychedelics offer a feasible, 
safe and effective treatment for FND. 

22. Whole-brain functional connectivity based on the graph theory analysisin 
Psychogenic Non-Epileptic Seizures (PNES) 
AUTHORS: M. Arbabi, S. Amiri, F. Badragheh, M. M. Mirbagheri, A. A. Asadi-Pooya 
Mohammad Arbabi is Associate Professor of Psychiatry, Tehran University of Medical Sciences, Tehran, 
Iran. (Corresponding author e-mail: arbabimo@tums.ac.ir). 
Saba Amiri is with Department of Medical Physics and Biomedical Engineering, Tehran University of 
Medical Sciences, Tehran, Iran (e-mail: saba.amiri305@gmail.com). 
Fatemeh.Badragheh is with Department of Medical Physics and Biomedical Engineering, Tehran 
University of Medical Sciences, Tehran, Iran (e-mail: f.badragheh@yahoo.com) 
M. Mehdi Mirbagheri is with Department of Medical Physics and Biomedical Engineering, Tehran
University of Medical Sciences and Neural engineering Research Center, Noorafshar Hospital, Tehran,
Medico Rehabilitation Research Center, Iran and Department of Physical Medicine and Rehabilitation,
Northwestern University, USA (e-mail: Mehdi@northwestern.edu)
Ali A. Asadi-Pooya, M.D. is a Professor of Epileptology, Director, Shiraz Epilepsy Center and Epilepsy
Surgery Program, Department of Neurology, Shiraz University of Medical Sciences, Shiraz, Iran and an
Adjunct Research Associate Professor, Department of Neurology, Thomas Jefferson University,
Philadelphia, PA, USA (aliasadipooya@yahoo.com)

Objective: Despite being the subject of many studies over the past two decades, 
mechanisms underlying psychogenic non-epileptic seizures (PNES)  are still poorly 



understood. We tried to address this issue by utilizing brain functional connectivity 
analysis to identify brain regions with abnormal activities in patients with PNES. In a 
case-control study, we performed graph based network analysis, a robust technique 
that determines the organization of brain connectivity and characterizes topological 
properties of the brain networks. 
Methods: Twelve individuals with PNES and twenty-one healthy control subjects 
were examined. Resting state functional magnetic resonance imaging (rsfMRI) was 
acquired. All subjects were asked to keep their eyes open during the scanning 
process. The rsfMRI analysis consisted of pre-processing, extracting the functional 
connectivity matrix (FCM) based on the AAL atlas, threshold for binary FCM, 
constructing a graph network from FCM and extracting graph features, and finally 
statistical analysis. For all cortical and subcortical regions of the AAL atlas, we 
calculated measures of ‘degree,’ which is one of the features of the graph theory.  
Results: Our results revealed that, as compared to the healthy control subjects, 
patients with PNES had a significantly lower degree in some brain regions including 
their left and right insula (INS), right Putamen (PUT), left and right Supramarginal 
gyrus (SMG), right Middle occipital gyrus (MOG), and left and right Rolandic 
operculum (ROL). In contrast, degree was significantly greater in two regions [i.e., 
right Caudate (CAU) and left Inferior frontal gyrus orbital part (ORBinf)] in patients 
with PNES compared to that in controls. 
Conclusion: Our findings suggest that functional connectivity of several major brain 
regions are different in patients with PNES compared with that in healthy individuals. 
While there is hypoactivity in regions important in perception, motor control, self-
awareness, and cognitive functioning (e.g., insula) and also movement regulation 
(e.g., putamen), there is hyperactivity in areas involved in feedback processing (i.e., 
using information from past experiences to influence future actions and decisions) 
(e.g., caudate) in patients with PNES. The observation that individuals with PNES 
suffer from a wide range of abnormal activities in functional connectivity of their 
brain networks is consistent with the fact that PNES occur in a heterogeneous patient 
population; no single mechanism or contributing factor could explain PNES in all 
patients. 

Keywords: PNES, fMRI, connectivity, graph theory, seizure 

23. Limbic neurochemical changes in patients with functional motor
symptoms

Authors: Benedetta Demartini MD, PhD, OrsolaGambini MD, Carla Uggetti MD, 
MaurizioCariati MD, MarcelloCadioli Eng, Diana Goeta MD, Sara Marceglia PhD, 
Roberta Ferrucci PhD, Alberto Priori MD, PhD 

Objectives: To assess by magnetic resonance spectroscopy (MRS) the N-Acetyl-
aspartate, myo-inositol, choline, sum of glutamate and glutamine (Glx), and creatine 
(Cr) content in the anterior cingulate cortex (ACC)/medial prefrontal cortex (mPFC) 



and in the occipital cortex (OCC) (control region) in patients with functional motor 
symptoms (FMS) and healthy controls, and to determine whether neurochemical 
limbic changes as estimated by MRS correlate with FMS-related motor symptom 
severity, alexithymia, anxiety, depression and quality of life. 
Methods: This case-control study enrolled 10 patients with FMS and 10 healthy 
controls. Participants underwent MRS and were tested with the Mini Mental State 
Examination, Hamilton Depression Rating Scale, Hamilton Anxiety Rating Scale, 20-
Item Toronto Alexithymia Scale and EuroQol 5D.  
Results: In patients with FMS, MRS showed increased Glx/Cr in the ACC/mPFC but 
normal content in the control OCC. All the other metabolites tested were normal in 
both regions. The increased Glx/Cr content in the ACC/mPFC correlated with 
alexithymia, anxiety and severity of symptoms.  
Conclusions: The abnormal limbic Glx increase could have a crucial 
pathophysiological role in FMS possibly by altering limbic-motor interactions, 
ultimately leading to abnormal movements. 

24. An analysis of sentiment and publicity of Functional Neurological
Disorder and Non-Epileptic Attack Disorder on Twitter

Authors: Felix May, Rohan Kandasamy 

Objectives: Twitter may provide a platform for clinicians and allied health 
professionals to publicise Functional Neurological Disorder (FND) and Non-Epileptic 
Attack Disorder (NEAD), and also provides a platform for patients and their 
communities to discuss the disorders. The prevalence and sentiment of discussions 
of these disorders have not been reported before now. We wrote a program to 
collect and analyse “Tweets” about the subjects in their sentiment, connectivity and 
content. 
Methods: Preliminary searches and graph analyses identified the most relevant 
search terms. Tweets were collected automatically, along with available metadata. 
Sentiment analysis was performed using natural language processing with valence 
aware dictionary analysis, allowing automatic interpretation of text including idioms 
and “emojis”. 
Results: 13347 tweets were collected, with tweets not in English having been 
excluded from the analysis. The analysis showed a majority positive sentiment in the 
tweets. The most negative discourse was related to search terms: “Medically 
Unexplained Symptoms” and “Psychosomatic”. Engagement with charities and tweets 
aiming to promote awareness of the disorders in question were common. Most 
frequent links to posts about FND were synonyms for the disorder, along with NEAD 
and charities and awareness movements. For NEAD, the most common links made 
were with FND, awareness campaigns, synonyms for NEAD, and Chronic Fatigue 
Syndrome. 
Conclusions: FND and NEAD have active communities on Twitter. These include 
both health professionals, patients and lay advocates. The overall sentiment is 



positive (p<0.05), but with some negativity from sceptical patients and some who are 
disappointed with their care, and with more negativity associated with certain search 
terms. (For example, more negative sentiment in tweets about “Medically 
Unexplained Symptoms” compared to ones about “Functional Neurological 
Disorder”, p < 0.0005). Public discourse analysis on websites such as Twitter may 
prove fruitful for monitoring patient understanding, trends in patient acceptance of 
diagnosis and factors contributing to these. 

25. Cerebellar Cognitive Affective Syndrome - A case report of Diagnosis and
Management using Selective Serotonin and Norepinephrine Reuptake
Inhibitors
AUTHORS: B Sridharan1, Y W Liao1
1 Department of Neuropsychiatry, Harplands Hospital, Hilton Road, Stoke-on-Trent,
ST4 6RR. United Kingdom.

OBJECTIVES/AIMS: The objective of this case is to describe and report on a case of 
Cerebellar Cognitive Affective Syndrome (CCAS) which improved after the use of 
high dose venlafaxine therapy. To our knowledge, there are only a few case reports 
discussing on the effectiveness of various drug therapies in CCAS patients and none 
had reported on the use of Selective Serotonin and Norepinephrine Reuptake 
Inhibitors (SNRI). 
METHODS: We describe a 55-year-old male with a history of partially excised grade 
1 left cerebellar haemangioblastoma in 2005 followed by Gamma Knife in 2006. 
Unfortunately, he suffered a recurrence in 2018 requiring embolisation of the 
haemangioblastoma followed with surgery to resect the tumour. He presented to our 
specialist neuropsychiatric unit following episodes of new acute unprovoked 
behavioural changes after surgery. During these episodes, he would become verbally 
abusive, refuse to engage in any rehab activity, refuse any oral intake, become 
sexually disinhibited, and experience distressing hallucinations. On the 
neuropsychiatric ward, he continued to have episodes of severe emotional regulation 
difficulties. There were no obvious triggers identified and it was noted that the peaks 
and troughs in his behaviour lasted for a few days before self-resolving and did not 
follow any particular pattern. In between these episodes, the patient was pleasant, 
engaging in physiotherapy, and conversed normally with staff. 
RESULTS: He scored a total of 4 out of 10 on the CCAS-scale. A diagnosis of CCAS 
was concluded given the extensive history of cerebellar injury, nature of presenting 
complain, and his CCAS-scale score. He was started on high dose SNRI (Venlafaxine 
XL 150mg BD). On repeating the CCAS-scale after being on SNRI for 4 months, his 
score was worse at 6 out of 10. However, we observed a decrease in the frequency, 
duration, and severity of behavioural change after commencement of SNRI. He 
benefited greatly from physiotherapy on the ward however despite our best efforts 
functional independence was not regained. He had to be transferred with the aid of 2 
members of staff and mobilises with the aid of an electronic wheelchair. 



CONCLUSIONS: CCAS is a complex disease and the management is yet to be agreed 
on by the neuropsychiatry community. Our case report illustrated the therapeutic 
benefit of venlafaxine in the treatment of severe emotional regulation difficulties 
associated with resection of a cerebellar haemangioblastoma. Furthermore, patients 
with cerebellar injuries should be managed in a multi-disciplinary manner with input 
from neurology, neuropsychiatry, neuropsychology, occupational therapist, and 
physiotherapist. 

26. Can an automated assessment of language help distinguish between
Functional Cognitive Disorder and early neurodegeneration?

AUTHORS:  Ronan O’Malley 1, Lee-Anne Morris 1, Chloe Longden 1, Alex Turner1, 
Traci Walker 2, AnnalenaVenneri 1, Bahman Mirheidari 3, Heidi Christensen 3, Markus 
Reuber& Daniel Blackburn 1 
1 Academic Unit of Neurology, University of Sheffield, 2 Division of Human Communication Sciences, 
University of Sheffield, Centre for Assistive Technology and Connected Healthcare, University of 
Sheffield; 3 Department of Computer Science, University of Sheffield,  

OBJECTIVES/AIMS: We used our automated cognitive assessment tool to explore 
whether responses to questions probing recent and remote memory could aid in 
distinguishing between patients with early neurodegenerative disorders and those 
with Functional Cognitive Disorders (FCD). 
Hypotheses:  pwFCD would have no significant differences in pause to speech ratio 
and measures of linguistic complexity compared to healthy controls. pwFCD would 
have significant differences in pause to speech ratio and measures of linguistic 
complexity compared to pwMCI and pwAD. 
METHODS: We recruited 15 participants with FCD, MCI and AD each as well as 15 
healthy controls. Participants answered 12 questions posed by the “Digital Doctor”. 
Automatic processing of the audio-recorded answers involved automatic speech 
recognition including detecting length of pauses. Two questions probe recent 
memory, exploring knowledge of current affairs. Two probe remote memory, asking 
for autobiographical details. 
We analysed the data using: Pause to speech time ratio. Moving average type token 
ratio (MATTR): An automated measure of vocabulary richness. Computerised 
propositional idea density rater (CPIDR): An automated measure of propositional 
idea density.  
RESULTS: There was a significant difference in the pause to speech ratio for recent 
memory questions for HC versus AD (P=0.0012) and MCI (p < 0.0001) but also 
compared to those with FCD (p=0.0128). There was a significant difference in the 
pause to speech ratio for remote memory questions for HC vs AD (p=0.0008) and 
MCI (p=0.0049) but not FCD (p=0.0613). There was no significant difference between 
FCD v AD or FCD v MCI. The MATTR and CPIDR were similar across all groups but 
highest in HC and FMD.  
CONCLUSIONS: This study rejects both hypotheses. However, the data supports the 
application of linguistic measures to recent and remote memory questions in 



distinguishing those with MCI & AD from HC’s. Further work will investigate the 
utility of incorporating additional measures of lexical and grammatical complexity 
(word frequency, sentence structure). Longitudinal study will provide insights into 
which features may predict stability in FCD and HC’s and progression from MCI to 
AD, supporting the system's promise as a monitoring tool. 

27. The coexistence of social withdrawal and Impulsivity: A trans-diagnostic
approach

AUTHORS: Alekhya Mandali1, Claire Gillan2 and Valerie Voon1 
1Department of Psychiatry, University of Cambridge, 2Department of Psychology, Trinity College 
Dublin 

INTRODUCTION: Social anxiety disorder or phobia (SAD) is a debilitating condition, 
where an individual experiences overwhelming fear to situations involving social 
interactions. Prototypically, SAD presents as shy, submissive, inhibited, and risk-
aversive behaviours. Contrastingly, an atypical sub-group show impulsive, aggressive, 
novelty-seeking behaviours along with severe substance abuse problems. In 
scenarios, where there is co-existence of polar opposite symptoms, trans-diagnostic 
approaches extrapolate the characteristics of a disorder as a continuum rather than a 
categorical one. Data-driven computational models such as drift diffusion model 
utilize behavioural measures and extract potential markers that reflect the activity of 
specific brain networks. Here, we aim to analyse and correlate the psychological traits 
with computational estimates of behaviour during risk-taking and value based 
decision making. 
METHODS: We used the data from 1400 participants who completed the 2 stage 
sequential learning task. We focused on the second stage of the task, where the 
reward probabilities of the choices are stochastic. The computational measures were 
estimated for two scenarios i.e. when the participants made 1) accurate choices and 
2) risky choices (the choice with maximum variance in reward probability was labelled
as risky). This computation was performed for all the trials across all the participants.
We then used choice–(risky vs non-risky or correct vs incorrect) and response time as
inputs to the hierarchical drift diffusion model to extract threshold (a), drift rate (v)
and response bias (z) parameters.  The computational parameters were then
correlated with the 3 psychological factors that span the compulsive, anxiety-
depression and the social withdrawal spectrum.
RESULTS: The computational parameters from both accuracy and risk taking
scenarios of the sequential learning task were correlated with the 3 factors. While
controlling for IQ and age, we found a generalized correlation which is significant
between the threshold parameter(‘a’) and social withdrawal, with the former estimate
being negatively correlated (Accuracy: |r|= -0.078, p=0.003; Risk: |r|= -0.075, p=0.005)
with the latter. This relation was not observed with regard to anxiety-depression and
compulsive traits.



CONCLUSIONS: We show that individuals with higher social withdrawal levels are 
impulsive as they accumulate less evidence while making a choice. This behaviour 
holds irrespective of the choice being chosen is an optimal or a risky one. Critically, 
we show how a trans-diagnostic approach of integrating computational model and 
psychological questionnaires can reveal the existence of psychological traits as a 
continuum. 

28. The Link Between Functional Neurological Disorder (FND) & Migraine: A
systematic review.

AUTHORS: Lujain A. Khoja, Jan Coebergh and Timothy R. Nicholson. 

BACKGROUND: FND and migraine are both common disorders that occur in the 
absence of structural brain damage. Clinically, it is suspected that they might co-
occur more often than would be expected by chance. It is important to distinguish 
them in some clinical situations, especially hemiplegic migraine from migraine that 
triggers FND with weakness but there are no systematic, and limited narrative 
reviews of the topic. 
OBJECTIVES:  To study the association of FND and migraine with a systematic review 
of the literature. 
METHODS: Searches for relevant literature were performed in July 2018 in MEDLINE 
and PsycINFO electronic databases without time limitation and augmented by hand 
searching the reference lists within these papers and the knowledge of literature 
from selected experts in the field   
RESULTS: Five studies were identified; two from electronic, one from hand searches 
and two from experts. The total number of the sample size from the included studies 
was 2385. Findings generally indicated a positive association between migraine and 
FND. A prospective epidemiological study found that number of FND symptoms 
reported by migraineurs was 2.2 and 1.1 on controls. In a retrospective review of 
medical report study functional movement disorders occurred within 6 months or 
concomitantly with migraine onset in 71% of chronic migraine (CM) & 87.5% 
episodic migraine (EM) cases and the outcome effect of treating migraine on FND 
symptoms was a decrease or remission in 91% in CM and by 67% in EM. In a 
retrospective chart review study in the epilepsy monitoring unit, migraine diagnosis 
had a predictive value for diagnosing PNES & epilepsy OR=1.83, p<0.037 (95% CI: 
1.04-3.32) compared to other biological factors. 40% of people diagnosed with FND 
reported having headache compared to 9% of controls in patients with other 
neurological disorders (P<0.0001). Unpublished data from a case-control study by 
Stone et al, revealed that 36% of 107 FND patients with limb weakness experienced 
migraine. Additionally, a clinical-based observational study from India of 1000 
patients highlighted the common occurrence of psychogenic non-epileptic seizures 
(PNES) during acute migraine attacks. 
CONCLUSIONS: Despite a limited evidence base, migraine and FND appear to co-
occur at elevated rates. It is imperative to explore how treating either migraine or 



FND impacts on the other. More studies are needed to confirm these findings and to 
investigate any potential mechanistic overlap. 

29. Shedding light on the relationship between dyskinesia and impulsive
compulsive behaviour disorders in Parkinson’s disease.

AUTHORS: Lucia Ricciardi1, Andrea De Angelis1, Chiara Siri2, Malcon Horne3,4, 
Alison Leake1, Dominic Paviour1, Mark Edwards1 and Francesca Morgante1. 
1Neurosciences Research Centre, Molecular and Clinical Sciences Research Institute, St George's 
University of London, London, United Kingdom. 
2Parkinson Institute, ASST G. Pini-CTO, ex ICP, Milan, Italy. 
3Centre for Clinical Neurosciences and Neurological Research, St Vincent's Hospital, Melbourne, 
Australia. 
4Florey Institute for Neuroscience and Mental Health, University of Melbourne, Parkville, VIC Australia. 

Objectives: Impulsive compulsive behaviour disorders (ICB) and dyskinesia are 
common and disabling complications occurring during the course of Parkinson’s 
disease (PD). Their pathophysiology is not clear yet, however an association has been 
suggested. In the present study we aimed to evaluate the relationship between the 
presence of dyskinesia objectively detected using a wearable device and the 
presence of active and past ICB in PD patients. 
Methods: Patients’ demographic and clinical characteristics were gathered, PD 
medications were converted in total levodopa equivalent daily dose (LEDD) and LEDD 
dopamine-agonists. Patients were assessed with: Unified PD Rating Scale (UPDRS) 
parts I-IV and Rusk Dyskinesia Rating Scale (RDRS). To objectively measure dyskinesia 
we used a wearable devise, the Parkinson’s KinetiGraph™ system (PKG®), an 
accelerometry-based system for automated assessment of dyskinesia and 
bradykinesia. Past and active ICB were diagnosed with a semi-structured interview. 
Questionnaire for Impulsive-Compulsive Disorders in PD-Rating Scale (QUIP-RS) was 
employed to rate ICB severity. Psychiatric symptoms were evaluated including 
depression, anxiety, apathy and impulsivity. 
Results: Fifty-five PD patients were evaluated (36 males, mean age 60.7±6.7; mean 
disease duration 10.5±4.9). Twenty-five patients (45%) had dyskinesia as per PKG 
‘Percent Time in Dyskinesia’ score. Nineteen patients had ICB (34%). There was no 
difference in active/past ICB between patients with and without dyskinesia (p=0.8 
and 0.6). Patients with dyskinesia had higher LEDD dopamine-agonists (p=0.005), 
UPDRS-IV (p=0.02), RDRS (p=0.002). There was no difference between groups in 
psychiatric symptoms. We categorized patients in 3 groups (none, mild/moderate 
and severe dyskinesia) and we found no difference among groups in any 
demographic, clinical, psychiatric and behavioural variable except for LEDD 
dopamine-agonists (p=0.004), UPDRS-IV (p=0.06), RDRS (p=0.004).Binary regression 
analysis did not show any association between the presence of dyskinesia and ICB, 
depression, anxiety, apathy and impulsivity. 
Conclusion: Our data suggest that ICB and dyskinesia are common but unrelated 
disorders in PD. 



30. Examining the Neuroanatomical Pathology of Post-Stroke ApathyAuthors: 
Authors: Joseph Lam, Dennis Minioza, Himanshu Tyagi 
Neurorehabilitation Unit, National Hospital of Neurology and Neurosurgery, Queen Square, University 
College London Hospital NHS Foundation Trust, WC1N 3BG 

Objectives: Apathy has been associated with frontal-subcortical pathway 
impairments. However, presentation of apathy and its subtypes (e.g. behavioural, 
cognitive, executive, social) differs amongst neurological and psychiatric disorders. 
Our review focused on the neuroanatomy of apathy following acquired brain injury 
(stroke and traumatic brain injury (TBI)), with an aim to identify unique and shared 
neural networks underlying apathy presentation in different disorders. We aim to 
demonstrate a visual overview of the identified locations, types of lesion and neural 
pathways associated with apathy.  
Methods: We explored peer-reviewed literature from Web of Science, PubMed and 
Psychinfo. Imaging studies looking at the association between brain lesion location 
and apathy symptoms in post-stroke or TBI patients were reviewed. A series of brain 
images would be used to depict the neural network of motivation in a healthy brain 
versus an apathetic brain. Identified regions of impairments related to apathy would 
be presented separately for TBI and stroke patients. We would further describe the 
association between stroke types and apathy. 
Results: MRI studies consistently show that apathy appears related to impairments at 
the frontal-subcortical circuit. Apathy appeared to be more prevalent following 
lacunar stroke, with lesions at subcortical areas such as the pons and anterior 
cingulate cortex. Rate of apathy appears to be similar across ischemic and 
haemorrhagic stroke. Previous reviews did not identify an association between stroke 
volume with post-stroke apathy. Recent research explored the relationship between 
white matter microstructure reduction with post-stroke apathy without identifying 
any specific correlation with lesion locations. 
Conclusions: Post-TBI apathy is highly prevalent yet under-researched. Evidence 
regarding the location of lesions was less consistent for post-stroke apathy. Due to 
the widespread use of apathy scales that do not specify subtypes, the current review 
could not speculate the relationship between brain injury with specific apathy 
subtype presentations. Null finding in previous reviews regarding lesion size and 
location could be potentially attributed to the poor differentiation amongst apathy 
subtypes. 



31. Measuring Initiation Impairments Post Brain Injury: Behavioural
Initiation Rating Scale (BIRS)

Authors: Joseph Lam, Dennis Minioza, Himanshu Tyagi 
Neurorehabilitation Unit, National Hospital of Neurology and Neurosurgery, Queen Square, University 
College London Hospital NHS Foundation Trust, WC1N 3BG 

Objectives: Behavioural Initiation is defined as the innate ability to trigger action. 
There is rich literature describing the high prevalence of motivational disorders and 
poor behavioural initiation during rehabilitation following acquired brain injury. This 
is not only due to their neurological conditions, but also that they might have spent 
many weeks in the wrong environment, with no stimulation other than receiving 
essential care. There is no established measure for behaviour initiation specific for a 
rehabilitation setting. This project aim to develop a tool that is sensitive to patients’ 
level of behavioural initiation, and support evidence-based decision making in 
formulating treatments in the Multi-Disciplinary Teams (MDT). 
Methods: We proposed the 10-item nurse-rated Behavioural Initiation Rating Scale 
(BIRS). BIRS items were tailored to measure patient behaviour in day-to-day 
scenarios in inpatient rehabilitation. Included statements were shortlisted from a 
large pool of comments and observations from the MDT, and a review of literature 
on the topic. Following basic training with the nursing staff, we piloted a feasibility 
trial of BIRS for 4 weeks at an 18-bed Neurorehabilitation Unit. We arranged two 
focus-groups with MDT therapists and the nursing team, to reflect on the 
implementation of BIRS, and further refinement of scale items. Opinions from the 
focus-groups were used to revise the current version of BIRS. 
Results: It takes less than 2 minutes to administer and score BIRS.  BIRS appears to 
be sensitive to improvement in behavioural initiation, and in agreement with clinical 
impressions from MDT and feedback from carers. BIRS has been well-implemented 
into routine practice, and has resulted a cultural shift in the unit. We identified some 
levels of between-rating variation in using BIRS, which was addressed by clarifying 
the instruction manual and giving specific examples for the ambiguous items. 
Secondary to our aim, the implementation of BIRS has improved the communication 
between nursing staff and therapists in delivering cohesive neurorehabilitation. 
Conclusions: BIRS appears to be a promising tool to evaluate patient behavioural 
initiation in a rehabilitation setting. A multi-centre trial of BIRS is currently being 
planned to establish its psychometric properties. 



32. An interesting case of a stroke involving the primary auditory cortex in a
patient with paranoid schizophrenia.

Authors: Dr Himanshu Tyagi, Dr William Goodison 
Neuro-Rehabilitation Unit, National Hospital for Neurology and Neurosurgery 

Introduction: Auditory verbal hallucinations (AVH): the “subjective experience of 
hearing voices speaking in the absence of corresponding physical stimulation” 
(Kompus et al 2013) are part of Schneider’s first rank symptoms. They are included in 
the American Psychiatric Association DSM-5 diagnostic criteria for Schizophrenia and 
can be difficult to treat in a proportion of patients with drug resistance in up to 25% 
of cases 
Case: Our case is a 52 year old gentleman with a background of treatment resistant 
schizophrenia, who presented to hospital with a right sided hemiplegia and aphasia. 
He was diagnosed with a left middle cerebral artery territory stroke. A post CVA MRI 
showed ‘an extensive mature infarct in the left middle cerebral artery territory and 
encompassed the left superior temporal gyrus (STG) where the primary auditory 
cortex (PAC) is located’.  He was known to a mental health team from 1989 and had 
eight inpatient psychiatric admissions, under section, with thought disorder and 
paranoid thoughts with aggressive behaviour endangering himself and the public. 
Prior to the stroke he was treated with monthly Pipothiozine Depot Injections, 
however, these were missed post stroke; he remained untreated for his paranoid 
schizophrenia and no signs of distress or paranoia were identified by any of the 
treating staff. Due to his speech impairments, his mental state remained difficult to 
assess, however, in conjunction with speech and language colleagues the 
Neuropsychiatrist ascertained that there was no evidence of psychosis, beliefs or 
behaviours similar to his pre-morbid mental state. 
Discussion: The human PAC is part of the temporal lobe and is the final target for 
afferent auditory signals. It is found bilaterally, specifically within the STG, occupying 
the dorsal and lateral surface of the STG and encompassing Heschl’s gyrus. There are 
several different hypotheses regarding the neural mechanisms behind auditory 
verbal hallucinations. Multiple studies have implicated the primary auditory cortex as 
being central to this process and functional imaging has shown the STG to be 
activated in patients with schizophrenia during hallucinations. The resolution of 
symptoms in this case supports the involvement of the PAC in AVH and could 
represent a target for future therapies. 



33. Screening for Post-Stroke Anxiety: Is there An Optimum Measure? A
Critical Review of The Evidence.

AUTHORS: ShaziaGhamai, Himanshu Tyagi, 

Introduction: Post-stroke anxiety (PSA) is hugely under-diagnosed (Rafsten, 
Danielsson, &Sunnerhagen, 2018). As it can have a significant negative impact on 
both short- and long-term clinical outcomes, it is essential to have an accurate 
screening measure specific to stroke populations. While a considerable number of 
anxiety-screening instruments have been developed, there is wide variation in their 
applicability when used after stroke. The heterogeneity across these measures 
produces challenges for clinicians when selecting a reliable and valid measure for 
PSA.  
Aim: The purpose of this review is to identify tools that have been used to screen for 
anxiety after stroke and to systematically review their usefulness and validity in this 
population.  
Method: The literature on PSA was reviewed until 1969 using Medline (OVID 
version), PsychINFO and PubMed databases. Literature searches were conducted 
using the following keywords in multiple combinations: Post, stroke, anxiety, 
assessment, screening, tool, measure. Additionally, the literature search included 
reference lists in publications that measured anxiety in stroke populations and 
articles that reported the development and psychometric properties of instruments 
designed to measure PSA. Publications reporting measures assessing specific anxiety 
subtypes were excluded. All measures were reviewed individually with emphasis on 
the population demographic they were initially developed for, anxiety subtype they 
were most sensitive to, the psychometric data and advantages and disadvantages 
relevant to each measure. 
Results : A review of the articles reporting the following six measures of anxiety was 
conducted i.e. The Adult Manifest Anxiety Scale, the Beck Anxiety Inventory, the 
Behavioural Outcomes of Anxiety scale (BOA), the Geriatric Anxiety Inventory (GAI), 
the Hamilton Anxiety Rating Scale and the Hospital Anxiety and Depression Scale. 
Preliminary data indicated that while the clinical utility of all the screening tools with 
regards to case-finding was tolerable, the BOA and the GAI were viewed as the most 
satisfactory tools for screening PSA.  
Conclusions : While there are several existing screening tools for anxiety, they do 
not show potential as suitable measures in stroke populations. Preliminary data 
suggests that although they are not without limitations, the GAI and the BOA serve 
as adequate measures of anxiety in stroke populations. Overall the literature review 
suggested an unmet need to develop an anxiety screening measure specifically for 
this population. 
Reference 
Rafsten, L., Danielsson, A., &Sunnerhagen, K. S. (2018). Anxiety after stroke: A 
systematic review and meta-analysis. Journal of Rehabilitation Medicine, Vol. 50, pp. 
769–778. https://doi.org/10.2340/16501977-2384 



34. Case Report of Sertraline exacerbation of Tics in Tourette’s with OCD
AUTHORS: Dr Mark Paramlall (Consultant Neuropsychiatrist), Dr Himanshu Tyagi 
(Consultant Neuropsychiatrist) 
Introduction: Tourette Syndrome (TS) is a prototypical Neuropsychiatric 
neurodevelopmental disorder consisting of multiple motor tics and at least one vocal 
tic, usually preceding the motor tic, with onset prior to age 18 and of a duration of at 
least 1 year (1,2). It is estimated that 50% of TS patients demonstrate OCD 
behaviours during their lifetime (3). Selective Serotonin Reuptake Inhibitors (SSRI’s) 
are approved for treatment of depression and for OCD. There are literature reports of 
the SSRIs, exacerbating or causing tics. However, in all the cases described, 
symptoms resolved on cessation of Sertraline. We present below a case report of a 
patient in which this was not the case. 
Case Report: Our patient was a 22-year-old man an unremarkable medical and 
psychiatric history except mild childhood tics, resolved in adulthood, was referred 
with a 3-year history of disabling tics (vocal and motor) of sudden onset after using 
Sertraline prescribed for depression. Three days post Sertraline he began singing his 
conversation, swearing and suffering from muscle twitches. His symptoms evolved to 
include: facial tics (masseter spasms, blinking, puffing of his cheek, expelling air 
through his lips, forehead wrinkling ), complex thoracic and upper limb tics (violent 
head turnings with a hand grabbing motion, shrugging shoulders with violent right 
arm movements imitating a severe precordial thump, upper limb shaking with 
spasms and episodes of punching outwards and upper limb flexion with fingers 
curled as if he is holding an object such as a gun), Lower limb tics (hip gyration, 
kicking and occasional foot tapping) and vocal tics (simple and complex). Tics were 
associated with premonitory urge with increased anxiety and intensity on voluntary 
inhibition. Investigations were unremarkable and included an LP, blood tests with 
immunological profile, photo stimulation EEG and an MRI. Unsuccessful treatment 
modalities employed: CBT for twitches (24 sessions) and psychopharmacological 
interventions (Risperidone, Haloperidol and Quetiapine. Family history was significant 
for Sertraline intolerance. He was treated with Aripiprazole 2.5 mg for his diagnosis 
of Gilles la Tourette syndrome with comorbid OCD. 
Results:The subject responded well to Aripiprazole with reduced tic episodes.  
Conclusion : The above case is the only one in the literature to identify a family 
history of sertraline intolerance and requiring treatment with D2 modulator and a 
5HT agonist for tic cessation after tic exacerbation post Sertraline treatment. 
References 
Robertson MM, Eapen V. Cavanna AE, et.al. The international prevalence, epidemiology and clinical 
phenology of Tourette Syndrome: a cross cultural perspective. J Psychosom Res 2009; 67(6): 475-83 
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th Edition. 
Arlington (VA): American Psychiatric Association; 2013 
Leckman JF, Pauls DL, Cohen DJ: Tic disorders in Bloom FE, Kupfer DJ. (eds). Psychopharmacology: The 
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35. A Case of Topiramate Induced Psychosis in a Patient Treated for Seizure
Disorder and Comprehensive Literature Review

Authors: Michael Heinz, M.D., Karissa Tauber, M.D., William Schleyer, M.D., William 
Keller, M.D. 

Objectives / Aims: The objective of this paper is to present a case report of a patient 
with what we believe to be topiramate-induced psychosis. We also aim to persuade 
the reader to consider such a diagnosis in the differential of patients like ours. We 
present a comprehensive literature review of other similar cases, as well as a possible 
mechanism by which topiramate causes psychosis. 
Methods: We reviewed the patient's chart in our electronic medical record and we 
conducted review of current case reports documenting associations between 
antiepileptic medications and psychosis. We used the PubMed database, using 
search terms "psychotic disorders," "hallucinations," "delusions," "psychosis" in 
conjunction with "topiramate," "Topamax," "anti-seizure medication," "anti-epileptic 
medication." 
Results: We present the case of a 66 year old woman admitted to the psychiatric 
inpatient unit for management of severe, recent onset psychotic delusions and 
hallucinations. Prior to this psychotic episode, she had no known psychiatric history 
and had functioned independently at home. The patient was recently transitioned to 
topiramate 100 mg BID for migraines and seizures, the latter of which had started 
after traumatic subdural hematoma 9 years prior. The patient had an extensive 
medical work-up on the inpatient psychiatry unit, including head imaging, EEG, and 
lab tests, all of which were non-contributory. She was started on risperidone and 
showed little improvement. At the recommendation of neurology, topiramate was 
discontinued in favor of an alternative antiepileptic. With discontinuation of 
topiramate, the patient had almost complete resolution of psychotic symptoms. She 
was discharged home. 
Conclusion: Topiramate-induced psychosis should be considered in patients being 
treated with topiramate who present with psychosis. Special consideration of this 
diagnosis should be made in patients like ours, in whom older age of onset makes 
primary psychotic illness less likely. Continued study in this area will be necessary to 
definitely establish a causal relationship and identify the mechanism of this 
phenomenon. 



36. Cognitive functioning in patients aged 60 and older with chronic non-
communicable diseases

AUTHORS: Jurate Peceliuniene¹, Guntis Karelis², Irena Zukauskaite³, Zane Kalnina4, 
Diana Blagovescenska4, Emilija Zeltiņa4, Jolanta Miceviciene5 , Narute Valauskiene 6 

¹Vilnius University, Faculty of Medicine, Clinic of internal diseases, family medicine and oncology, 
Vilnius, Lithuania;² Riga Stradins University, Department of Infectology, Riga, Latvia; ³ Vilnius 
University, Faculty of Philosophy, Vilnius, Lithuania; 4 Riga Stradins University, 5 Vilnius Gediminas 
Technical University, Department of biomechanical engineering, Vilnius, Lithuania, 6   Klaipeda city 
polyclinic, Klaipeda, Lithuania 

Objective:  It is well established that chronic non-communicable diseases (CND) are 
linked to early cognitive impairment (CI) before or at the beginning of the old age, 
bringing those patients at higher risk for dementia. 
The aim: to evaluate CI of aged 60 or older cognitively healthy patients visiting 
doctors due to different CND 
Methods: 107 patients aged 60 or older (mean age 74 years; 44 male, 63 female; 25 
were visiting general practitioner (GP), 21 – neurologist (NE), 23 – pulmonologist 
(PU), 38 – otorhinolaryngologist (OT)) for their CND took part in pilot cross sectional 
study. They filled The Cognitive Failures Questionnaire (CFQ), Subjective Cognitive 
Complaints (SCCs), Mini-Mental State Examination (MMSE). Results were compared 
using Pearson Chi-Square and one-way ANOVA. 
Results: OT patients had higher CFQ results (M=30.7) comparing to all groups (GP 
M=24.3; NE M=22.6, PU M=18.3, p=.001). PU patients had less problems with 
Forgetfulness (M=8.6), comparing to GP (M=11.4) or OT (M=12.4) groups (p=.022). 
OT (M=9.3) had more problems with Distractibility comparing to PU (M=5.7) and GP 
(M=6.7) groups (p=.011). OT had higher scores in False Triggering (M=7.9) 
comparing to GP (M=5.92), NE (M=5.8) and PU (4.8) groups (p=.011). 
The cut-off point of row score 45 was overstepped in18.9% of OT group, 8% of GP 
group, but none in NE or PU group (p=.026). Results of MMSE showed alike 
tendencies: PU patients (M=27.8) had higher results than GP (M=25.7) or OT 
(M=25.6) groups (p=.029). CI was found in 39.1% of GP and 35.1% of OT, comparing 
to 19.0% in NE and 3.7% in PU groups (p=.020). But groups did not differ by SCCs 
scores, even if 3 or more complains were found in 50.0% of GP, 52.2% of PU, 42.9% 
of NE and 71.1% OT groups. The only SCCs question where found differences 
between groups – limitation of daily activities: concerning about possible mistakes 
62.5% of GP and PU groups would ask somebody’s help, while it would be done by 
52.4% of NE and only 15.8% of OT group (p <.001). 
Conclusions:  Cognitive health in elderly people with CND is not monitored well. 
About 2/3 of them have subjective cognitive complains (3 or more by SCCs), 1/4 
would be named as having CI by MMSE, 8.5% have problems due to forgetfulness, 
distractibility, false triggering. Cognitive functions are predominantly impaired in OT 
group patients, however, they declare less need for helping them.  
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