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  Foreword   

   Ameliorating the impact of epilepsy and its treatment remains a substantial challenge 

for individuals with the condition and their families.  The challenge however is even 

greater when the individual has the dual disability of epilepsy and an intellectual dis-

ability. It is universally accepted that the occurrence of seizures in a person with 

intellectual disabilities usually requires a greater degree of understanding of the diag-

nostic and treatment issues by the treating psychiatrist or neurologist. Recent 

advances in drug and non-drug treatments, genetics, imaging techniques and a multi-

disciplinary approach to service delivery have led to dramatic improvements in the 

quality of the lives of persons with intellectual disabilities who have seizures. 

A number of books are available on the association between intellectual disabili-

ties and epilepsy. However, Epilepsy and Intellectual Disabilities is the first book 

to give a primarily intellectual disabilities perspective on this issue. Rather than 

merely focusing on the seizure disorder per se, this book highlights other complex 

and interconnected issues of associated cognitive impairment, effects on personal-

ity and increased incidence of mental and physical health problems. In my opinion, 

this book fills a gap in scientific literature. 

The editors of Epilepsy and Intellectual Disabilities are to be congratulated for

bringing together a group of internationally renowned experts in the field to share 

their knowledge and experience of working with people with epilepsy and intellec-

tual disability. Their effort has culminated in this excellent book, which brings 

together decades of research aiming to provide an up-to-date perspective on the 

clinical issues of managing seizures in this vulnerable group of society. 

I have no doubt that this book will for many years to come become obligatory reading 

for professionals managing epilepsy and intellectual disabilities.  I commend the editors 

and wish them all success with their book Epilepsy and Intellectual Disabilities.

Gus A. Baker, PhD FBPsS

Professor of Clinical Neuropsychology

University of Liverpool

Liverpool, UK
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     Preface   

 This book brings together findings from research and clinical practice with a multi-

disciplinary perspective on important aspects of epilepsy in persons with intellectual 

disabilities. It is important for professionals involved in the care of persons with 

intellectual disabilities and epilepsy to have a comprehensive understanding of the 

essential research and clinical issues. Academic books can often lose the vision of 

a person-centered approach. Clinical practitioners, on the other hand, may not 

always have the most up-to-date relevant knowledge to provide the appropriate 

care. This book is intended to fill this gap. 

 Further, in this book the significant research and clinical aspects of epilepsy in 

the general population are included and put into a relevant context for persons with 

intellectual disabilities. Undoubtedly, research and clinical practice are much more 

advanced for the general population than for persons with intellectual disabilities. 

It is therefore important that professionals and academics in the field of intellectual 

disabilities be made fully aware of ongoing developments in the general population, 

which will more likely than not become important to the intellectually disabled 

population. 

 Epilepsy in the intellectually disabled population cannot be discussed as just a 

disease entity  per se . The impact on the persons and on their caregivers always 

needs to be taken into account. Caring for adults with intellectual disabilities who 

develop epilepsy requires a multidisciplinary approach. 

 In this book the term  intellectual disabilities  has been used throughout the text. 

The term has yet to gain universal acceptance, and we are aware that other terms 

with similar meanings are used throughout the world. For example, the terms 

 mental retardation ,  learning disabilities, mental handicap, developmental disability,  
or  intellectual handicap  (or variants) are in used in other nations. In this book  

intellectual disabilities  is synonymous with these other terms.   
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 Section I 
 Clinical Issues 



   Chapter 1   
 Introduction 

     M.P.   Kerr      

 The frequent coexistence of intellectual disabilities (ID) and epilepsy can pose  special 

challenges to those with the conditions and those delivering care. The  considerable 

crossovers between the two conditions compound these challenges. The first, ID, is 

essentially a broad term encompassing constructs of intelligence,  adaptive function-

ing, and developmental impact. As such, it can be seen to have biological and social 

components necessitating an often complex delivery of care spanning education, 

employment, and health. Epilepsy has similar issues: it is an essentially organic con-

dition influenced by the environment and greatly impacts physical and psychological 

health. It also contributes to poor social outcomes, and again optimal care requires 

multiprofessional involvement. 

 This situation may well be reflected in the strong evidence for the inequality in 

health care experienced by people with ID. This combination of inequality of health 

care access and health promotion uptake, along with increased hospitalization and 

mortality rates, is mirrored, and often exceeded, in those people with ID who also 

have epilepsy. 

 The focus of epilepsy management is therefore to address those issues leading 

to this inequality in health care experience. In this introduction I will use a clinical 

scenario to show how these issues are linked. This scenario is reflected in the case 

of John, whom I describe below, and whom you know either as professional, 

 caregiver, friend, or relative and for whom you want to apply or access an individu-

alized care package that includes his wishes and that reduces his epilepsy-related 

morbidity. 

  John is a young man of 24 who lives in supported accommodation and whose 
disabilities include problems with communication, the need for physical care, and 
frequent seizures. He takes a range of medications for both epilepsy and his behav-
iorproblems and sees his general practitioner on an  “ on-demand ”  basis. He has 
had limited medical follow-up since finishing his education. In his last review he 
was described as stable; no plans are in place for further specialist review.  

 John is not unrepresentative of people with ID and epilepsy. He poses some 

clinical and care challenges, yet more importantly he may benefit greatly from 

quality clinical care. There are several key components in his assessment and 

 management, and they are dealt with in this book. I will summarize these after 

addressing the first challenge John faces: accessing appropriate care. 
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  Access to Care  

 An individual with this range of issues should be accessing specialist epilepsy care 

either in neurology, ID psychiatry, or other epilepsy-aware settings. Data from the 

National Sentinel Audit into epilepsy-related deaths revealed that some individuals 

transitioning from child to adult services did not in fact transition their epilepsy 

care, and these individuals suffered epilepsy-related death. To avoid this outcome, 

John’s caregivers or others need to access such services. Such a transition may be 

further hampered by difficulties that exist in accessing primary care services in the 

United Kingdom. The caregiver, advocates, or associated professionals may need 

to make a strong case for referral based on the impact of epilepsy on John’s life and 

the risk it poses to him.  

  Getting the Diagnosis Right  

 Specialist services will focus initially on confirming an accurate diagnosis of 

 sepilepsy, seizure type, and syndrome. For John this may lead to a greater under-

standing of his condition and its prognosis. If in fact the diagnosis is inaccurate he 

may benefit by reducing or discontinuing medications.  

  Treatment Issues  

 John may benefit greatly from a detailed approach to his treatment options; placing 

him on an appropriate treatment pathway would enable him to understand his con-

dition and the treatment options he may wish to access. 

 High-quality treatment will involve matching the drugs with his syndrome and 

seizure types and clear assessment of the potential medication side effects. As dis-

cussed in this book, access to surgical procedures may also offer hope in terms of 

seizure change. 

 For many people with ID the management of acute seizures can lead to as much 

improvement in their quality of life as trying to reduce overall seizure numbers 

because this approach increases social and residential options and reduces the fre-

quency of hospitalization. It is likely that any epilepsy-aware service would address 

the need for protocols for acute seizure management.  

  Psychosocial Issues  

 These issues can often dominate an individual’s epilepsy care. Caregiver concerns 

about behavior problems can lead to inertia in management, as fears of behavior 

change associated with changes in epilepsy treatment may stop progress on the 

treatment pathway. 
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 Like many people with epilepsy and ID, John has comorbid behavior problems. 

This association is dealt with in detail later in the book. A clear and consistent 

approach to this is likely to offer much to John in terms of his quality of life. Other 

psychosocial concerns will need addressing. Emphasizing and explaining the 

impact of epilepsy and its treatment on John’s cognitive well-being can help reduce 

anxiety in caregivers and the family and help establish the importance of treatment. 

Informing people about the negative impact of seizures while trying to minimize 

the difficulties in social life imposed by people’s fears of seizures can be a difficult 

challenge. This is most difficult when discussing seizure-related death. However, 

our position must be to inform patients and families so they can make their life and 

treatment choices with complete understanding of choices and risks.  

  Delivering a Package of Care  

 Delivering continuity of health care will be a major need throughout John’s 

lifespan. This continuity should cover seizure assessment and management yet also 

be responsive to changes in the care environment. A person with ID who is no 

longer resident in the family home is likely to undergo many changes in staffing 

over a lifetime. As for many people, their ability to communicate their health needs 

will be compromised, and these changes in staff can offer considerable risks in 

chronic disease management. Such a situation cries out for consistent health care 

services over an individual’s lifetime.Unfortunately this need is at odds with the 

drive for early discharge. Epilepsy-aware services with a skilled multiprofessional 

team can at least offer some continuity of care to support individuals like John over 

the long term. 

 In conclusion the broad scope of knowledge in this book has at its core the 

 simple presumption that such knowledge improves the lives of individuals. People 

with ID will benefit from professionals keen to learn and continually expand their 

skills and competencies.     



   Chapter 2   
 Epilepsy: A General Overview 

     A.   Johnston    and    P.   Smith      

  Introduction  

 Epilepsy is a common disabling, chronic, and socially isolating condition. Even in 

the 21st century, an epilepsy diagnosis carries social stigma and affects individuals 

and their families physically, psychologically, and financially. Despite this, the 

increasing understanding of its scientific basis, together with advances in neuroim-

aging, neurosurgery, and neuropharmacology, have given patients with epilepsy and 

their families greater investigative and therapeutic options and the promise of an 

improved quality of life. 

 Epilepsy is a clinical diagnosis; there is no one diagnostic  “ test. ”  In all people 

with undiagnosed blackouts, and even in people with an established label of epi-

lepsy, the clinician must invest considerable time and attention to obtain or confirm 

the diagnosis, to classify the epilepsy, to identify underlying structural causes, and 

to plan relevant medical or surgical treatment. The ultimate goals of epilepsy man-

agement are seizure freedom without adverse medication effects.  

  Definitions  

  Seizures  are sudden and usually transient stereotyped clinical episodes of disturbed 

behavior, emotion, or motor or sensory function that may or may not be accompa-

nied by a change in consciousness level. They result from abnormal excessive but 

synchronized discharges from a set of cerebral neurons. The diagnosis of a seizure 

is largely clinical and relies heavily on the history and on an accurate witnessed 

account. 

  Epilepsy  is the tendency to experience recurrent unprovoked seizures. In prac-

tice this implies two or more spontaneous seizures in a greater than 24-hour period. 

A single seizure is not epilepsy. 

  Status epilepticus  is either a prolonged seizure or repeated epileptic seizures 

lasting for over 30 minutes, without intervening recovered consciousness.  

V.P. Prasher, M.P. Kerr (eds.) Epilepsy and Intellectual Disabilities, 7
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  Classification of Seizures  

 Seizure classification is still based upon the 1989 consensus report by the 

Commission on Classification and Terminology of the International League Against 

Epilepsy. 1  There are two main patterns of seizure discharge:

  ●  Those arising from focal cortical disturbances, causing partial-onset seizures. 

These often begin with an aura that reflects the functional role of that cortex, 

e.g., a visual cortex seizure causing a visual aura.  

 ●  Those characterized by immediate synchronous spike-wave discharge of both hemi-

spheres, causing generalized seizures. In these, consciousness is lost suddenly and 

without warning, owing to extensive cortical and subcortical involvement.    

  Partial Seizures 

 Partial seizures are either  simple  (retained consciousness) or  complex  (altered 

consciousness). A  complex partial seizure  may begin with an aura but then 

progresses to a state of altered awareness with stereotyped behaviors ( “ automa-

tisms, ”  e.g., lip smacking, fidgeting, plucking at clothing) and sometimes more 

complex or bizarre behaviors. The seizure is often followed by a period of postictal 

confusion. The patient may remember the aura but not the seizure itself. 

 The clinical features reflect the region of seizure origin; the initial seizure symp-

tom (aura) is useful in localizing the event. Most partial-onset seizures arise in the 

temporal or frontal lobes.  

  ●   Temporal lobe seizures  are the classic complex partial seizures. The aura may 

be a rising epigastric sensation (suggesting underlying hippocampal sclerosis), 

d é j à  vu (typically from dominant hemisphere onset), abnormal tastes or smells, and 

often unpleasant psychic phenomena. Auditory hallucinations are uncommon 

and imply a lateral temporal lobe focus. Autonomic features include flushing, 

pupillary dilatation, apnea, and heart rate changes. Motor phenomena during the 

seizure include lip smacking, nose wiping (amygdala involvement), hand autom-

atisms (e.g., plucking at clothing; ipsilateral to seizure onset) and upper limb 

dystonic posturing (contralateral to seizure onset). Forced head turning and 

secondary generalized tonic-clonic seizures are common in temporal lobe 

seizures, but imply ictal spread beyond the temporal lobe.  

 ●   Frontal lobe seizures  include a variety of seizure types, reflecting the large size 

of the frontal lobe. Classic Jacksonian epilepsy arises in the motor cortex and 

manifests as a  “ march ”  of limb jerking spreading from the hand (usually the 

thumb, reflecting its large cortical representation) to the whole side of the body; 

postictally there may be a transient focal weakness (Todd’s phenomenon). 

Others may manifest as forced head and eye turning (contralateral to the seizure 

onset), with arm jerking or elevation (the  “ fencing position ” ). There may be 
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speech arrest or unintelligible muttering (both suggesting dominant hemisphere 

onset). Seizures arising in the supplementary motor area are characteristically 

very brief (<30 seconds), frequently arising from sleep, often with retained con-

sciousness, and sometimes with  “ hypermotor ”  phenomena (e.g., running, 

punching, cycling). The surface electroencephalogram (EEG) may even appear 

unchanged because of the deep midline seizure onset. The combination of 

bizarre behaviors and unchanged ictal EEG risk the seizures being mislabeled as 

psychogenic.  

 ●   Occipital lobe seizures  are unusual and present with visual perceptual abnor-

malities such as balls of light or colors, usually in the contralateral visual field; 

there may be ipsilateral eye deviation. There is often clinical overlap with 

migraine symptoms.  

 ●   Parietal lobe seizures  are rare and characterized by lateralized positive sensory 

disturbance, e.g., tingling or pain.     

  Generalized Seizures 

 In a generalized seizure, consciousness is impaired from the onset. The major types 

of generalized seizures include absence, myoclonic, tonic-clonic, tonic, and atonic 

seizures 

  Absences 

  ●   Typical absences  of childhood are characterized by abrupt loss of conscious-

ness, with momentary loss of contact and cessation of activity. There may be 

eyelid myoclonus, altered axial tone, and even automatisms. The ictal EEG is 

very striking, showing 3-Hz generalized spike-and-wave (Figure  2.1 ). The EEG 

changes, and seizures are characteristically precipitated by hyperventilation.   

 ●   Atypical absences  are more common, more prolonged, have less abrupt onset 

and offset, and are often associated with myoclonus and changes in muscle tone. 

The loss of awareness is often incomplete. The ictal EEG shows slow or fast 

spike-and-wave activity. Atypical absences characteristically occur in children 

with pre-existing brain damage and intellectual disability, and so may form part 

of the Lennox-Gastaut syndrome.     

  Myoclonic Jerks   

 Myoclonic jerks are brief limb jerks, especially of the arms; they are sudden, usually 

symmetrical, occasionally violent, and usually associated with a cortical discharge. 

They occur in several epileptic syndromes.  
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  Tonic-Clonic Seizures 

 Tonic-clonic seizures manifest as loss of consciousness followed by a  “ tonic phase ”  

(extension and stiffening, sometimes with a cry, cyanosis, and tongue biting) fol-

lowed by the  “ clonic phase ”  (rhythmical jerking of the limbs). There may be inju-

ries and incontinence. Afterwards, patients are drowsy, and report headache and 

aching muscles.  

  Tonic Seizures 

 Tonic seizures manifest as a tonic muscle contraction of the limbs and trunk, with 

altered consciousness and often a fall with injury.  

  Atonic Seizures 

 Atonic seizures are caused by an abrupt loss of muscle tone, and so often cause falls 

and injuries.  

  Secondary Generalized Tonic-Clonic Seizures 

 These seizures are either preceded by a partial seizure or occur without warning (mim-

icking a primary generalized seizure). Convulsions during sleep are usually secondarily 

generalized, whereas convulsions on awakening are typically primary generalized.    

  Fig. 2.1      EEG demonstrating spike activity and wave activity       
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  Classification of Epilepsy  

 Similar to the classification of seizures, epilepsy classification is also based upon 

the 1989 consensus report by the Commission on Classification and Terminology 

of the International League Against Epilepsy. 1  Epilepsies, each of which may manifest 

as a number of seizure types, are classified according to two characteristics.  

   1.     The site of seizure onset . The predominant seizure type is considered (on clini-

cal and EEG grounds) to be either generalized (in a generalized epilepsy) or 

focal (in a focal or localization-related epilepsy).  

   2.     The presumed seizure etiology . This may be symptomatic (implying a known 

structural cause), cryptogenic (the presumed structural cause cannot be identified), 

or idiopathic (more than  “ unknown cause, ”  this implies a presumed genetic 

cause with seizures of age-specific onset and sometimes age-specific offset, 

normal cerebral imaging, and expected good response to antiepileptic 

medication).      

  Causes of Epilepsy  

 The commonest adult epilepsies are idiopathic generalized and symptomatic focal.  

  Idiopathic Generalized Epilepsies  

 Idiopathic generalized epilepsies take many forms, but the best-known examples 

are childhood absence epilepsy and juvenile myoclonic epilepsy (JME). The seizure 

types of JME comprise morning myoclonus, generalized tonic-clonic seizures on 

awakening, and sometimes absences and photosensitivity, all more likely following 

sleep deprivation. The seizures typically begin in the teenage years, but the epilepsy 

tendency persists lifelong. The EEG shows interictal generalized polyspike-and-

wave activity (Figure  2.2 ). The seizures usually respond well to valproate.  

  Symptomatic Focal Epilepsies 

 Symptomatic focal epilepsies have many possible causes. The commonest in adults 

is hippocampal (mesial temporal) sclerosis. The typical history is of an early life 

cerebral insult, e.g., prolonged focal febrile seizure, followed by a latent interval of 

sometimes many years before the onset of complex partial seizures, characteristically 

with an epigastric aura. The seizures are often resistant to antiepileptic medication 

and the epilepsy may worsen with time, requiring increasing medication doses. 
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Surgery (temporal lobectomy) is potentially curative. Other common symptomatic 

focal epilepsies include those arising from head injury (typically frontal and 

temporal lobe involvement), tumors (especially low-grade tumors involving cortex, 

causing sometimes very resistant and frequent seizures), cortical dysplasias (ranging 

from minor focal areas with normal intellect to generalized cortical abnormality 

with severe intellectual disability), and arteriovenous malformations and cavernous 

hemangiomas (iron products from minor bleeding being potentially very 

epileptogenic).   

  Epidemiology

 Epilepsy is the commonest serious chronic neurological disorder in adults after 

stroke. 

  Incidence 

 In developed societies, around 50 people per 100,000 develop epilepsy each year 2  

(excluding febrile convulsions and single seizures). The incidence is higher in 

developing countries, perhaps almost double at 100 per 100,000. Contributing 

factors include social deprivation, malnutrition, pre- and perinatal complications, 

and an increased risk of conditions with permanent brain damage sequelae, e.g., 

neurocysticercosis, meningitis, and cerebral malaria. 3   

  Fig. 2.2      EEG demonstrating polyspike activity and wave activity       
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  Prevalence 

 Five to 10 people per 1,000 have a diagnosis of epilepsy (not including febrile con-

vulsions, single seizures, and inactive cases). The overall lifetime prevalence of 

seizures (the risk of a nonfebrile epileptic seizure at some point in an average life-

time) is 2 – 5%. 4  The prevalence is highest in neonates and young children, peaking 

again in the elderly.   

  Differential Diagnosis of Epilepsy  

 The diagnostic possibilities of an episode of altered consciousness are vast. It is 

therefore essential that all relevant information be obtained before a diagnosis of 

epilepsy is made, including the identification of potential triggers and provoking 

factors. The clinical history must include a full past medical history, specifically 

previous significant head injury, meningitis or encephalitis, a birth history, any his-

tory of febrile convulsions, and any family history of epilepsy. 

 The diagnosis of epilepsy is clinical and relies on accurate personal and eye-

witnessed accounts, concentrating on the circumstances of episode, the preceding 

aura, the interictal state, and postictal events. A diagnosis of epilepsy is a life-

changing event with potential psychological consequences; the diagnosis should be 

given and relevant treatment begun only when the there is reasonable certainty. On 

first contact with the patient all the relevant information may not be at hand; the 

passage of time can be an important diagnostic tool in avoiding misdiagnosis. The 

conditions most commonly mistaken for epileptic seizures are syncope (vasovagal 

and cardiac), nonepileptic attacks, and sleep disorders. Table  2.1  outlines other 

conditions to be considered in the differential diagnosis of epilepsy.  

  Table 2.1      Differential diagnosis of epilepsy    

 Syncope  Vasovagal (see text) 

 Orthostatic (autonomic failure) 

 Cardiac (arrhythmia or structural) 

 Psychogenic  Panic attacks 

 Dissociative attacks 

 Vascular  Migraine (especially basilar artery migraine) 

 Transient ischemic attacks (especially brainstem) 

 Transient global amnesia 

 Sleep disorders  Parasomnias 

 Narcolepsy 

 Metabolic  Hypoglycemia and insulinoma 

 Hypocalcemia 

 Toxic  Drugs 

 Alcohol 
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  Syncope 

 Syncope is an abrupt and transient loss of consciousness due to a sudden decrease 

in cerebral perfusion. It is the condition most commonly confused with epilepsy. 

Table  2.2  contrasts syncope with epilepsy.  

 Also, like epilepsy, syncope is a clinical diagnosis, for which an eye-witnessed 

account is essential. There are two main subtypes. 

  Neurocardiogenic Syncope 

 The main form of neurocardiogenic syncope is vasovagal syncope: this is the 

 commonest cause of loss of consciousness. There is usually a clear precipitating 

factor, such as prolonged standing, a hot environment, fright, or the sight of blood. 

Vasovagal syncope typically begins with the prodrome of nausea, clamminess, 

sweating, tunnelling and loss of vision (blurred or black), light headedness, and 

tinnitus. The patient may look pale and sweaty. In the event itself, there is reduced 

muscle tone, causing the eyes to elevate and the patient to slump to the ground. 

There may be a few small-amplitude and brief myoclonic jerks during the anoxic 

phase, which may easily be misinterpreted as an epileptic seizure. Consciousness 

is usually regained within a few seconds. Amnesia, drowsiness, and confusion are 

usually only brief. Injury and incontinence occasionally occur, but lateral tongue 

biting is very unusual. 

  Table 2.2      Seizures versus syncope    

 Seizure  Syncope 

 Precipitating factor  Rare  Common 

 Situation  Anywhere  Bathroom 

 Dances 

 Pubs 

 Queues 

 Prodrome  Aura  Nausea, sweating 

 Visual blurring 

 Hearing fades 

 Onset  Sudden  Gradual 

 Duration  Minutes  Seconds 

 Consciousness  Lost  Briefly uncon-

scious 

 May recall falling 

 Jerks  Common  Briefly 

 Incontinence  Common  Rarely 

 Lateral tongue bite  Common  Rarely 

 Color  Pale, blue, cyanosis  Very pale, white 

 Recovery  Slow  Rapid 

 Confusion  Common  Rarely 

   Adapted from Smith. 5   
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 Fainting may be more severe if the patient is held upright, e.g., if confined to the 

small space in a toilet or airplane, causing delayed recovery of cerebral perfusion 

and a secondary anoxic convulsion. 

 An accurate history, including the circumstances of the attack and an eye-

 witnessed account, are usually sufficient to diagnose vasovagal syncope. A 12-lead 

ECG is the most useful investigation (to exclude other more serious causes of syn-

cope); head-up tilt table testing can assist the diagnosis.  

  Cardiac Syncope 

 Whereas neurocardiogenic syncope is fairly benign, cardiac syncope is potentially 

fatal. Causes include either cardiac arrhythmias (e.g., Wolff-Parkinson-White 

syndrome, long QT syndromes) or structural heart disease (e.g., hypertrophic 

cardiomyopathy, aortic stenosis). These require an accurate history, a full neuro-

logical and cardiac examination, ECG, echocardiography, and even prolonged ECG 

monitoring (24-hour or embedded long-term monitoring).   

  Psychogenic Nonepileptic Attack Disorders 

 As many as 20% of patients previously diagnosed with epilepsy (often for years) 

turn out to have nonepileptic attacks. 6 , 7  

  Panic Disorder 

 Panic symptoms are usually characterized by a period of hyperventilation, dizzi-

ness, palpitations, chest pain, sweating, blurred vision, fatigue, parasthesia, and 

often overwhelming fear and anxiety. Usually they are easily recognizable, though 

they sometimes may be difficult to distinguish from temporal lobe seizures.  

  Dissociative Attacks ( “ Pseudoseizures ” ) 

 These are psychologically mediated episodes of altered awareness and/or behavior 

which may mimic any type of epilepsy. Most (non-learning-disabled) adults with 

dissociative attacks are female (75%), 8  usually presenting in their late teens or early 

20s. There is often is a history of multiple unexplained illnesses and multiple inves-

tigations, and there may be a history of physical or sexual abuse. Suspicion arises 

when, despite normal investigations and high doses of antiepileptic medication, 

attacks remain frequent, sometimes several per day, and even result in hospital 

admissions and intensive care management for presumed  “ status. ”  

 Features suggesting a nonepileptic event rather than an epileptic seizure include 

gradual onset, prolonged duration, fluctuating motor activity during the event, and 
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abrupt recovery. Episodic motionless unresponsiveness for >5 minutes is highly 

suspicious of a nonepileptic attack disorder. 8  Table  2.3  outlines useful differences 

in differentiating epilepsy from psychogenic nonepileptic attacks.    

  Sleep Disorders 

 Sleep disorders commonly accompany epilepsy; obstructive sleep apnea appears 

twice as commonly in people with epilepsy compared to the background popula-

tion. There are three main categories of sleep disorders.  

   1.    Sleep-wake cycle disorders.  

   2.    Parasomnias or sleep-intrusive behavior.  

   3.    Sleep disorders associated with medical or psychiatric illness.     

 Parasomnias are commonly misdiagnosed as epilepsy; conversely, nocturnal sei-

zures are commonly mistaken for sleep disorders. The main distinguishing clue is 

the timing of events: sleep disorders tend to occur during specific sleep phases and 

  Table 2.3      Epileptic versus psychogenic nonepileptic attacks    

 Nonepileptic Attacks  Epileptic Seizures 

 Situation  Mostly Witnessed  Rarely Witnessed 

 Onset  Gradual  Sudden 

 Duration  Minutes to hours  Minutes 

 Stereotyped events  Common  Common 

 Color  Pink  Pale, red or cyanosed 

 Motor features: 

 Gradual onset  Common  Rare 

 Fluctuating course  Common  Very rare 

 Thrashing, violent  Common  Rare 

 Side-to-side head  Common  Rare 

 Eyes closed  Common  Rare 

 Pelvic thrusting  Common  Rare 

 Automatisms  Rare  Common 

 Rapid breathing  Common  Rare 

 Consciousness  May be retained  Lost 

 Weeping  Occasional  Very rare 

 Resist eye-opening  Common  Rare 

 Significant injury  Rare  Common 

 Injury to others  Common  Rare 

 Tongue bite  Rare  —  tip of tongue  Common  —  lateral aspect 

 Incontinence  Occasional  Common 

 Confusion  Rare  Common 

   Adapted from Smith 5  and Mellers. 9   
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at certain times of the night, whereas epilepsy in sleep occurs from any sleep phase. 

The distinction is essentially clinical and even with polysomnography, sleep latency 

testing and video EEG, often remains difficult. 

  Sleep Disorders Misdiagnosed as Epilepsy 

 Several sleep syndromes cause confusion with epilepsy:

  •   Narcolepsy  is a disorder of rapid eye movement (REM) sleep. The full syn-

drome is characterized by sleep attacks, cataplexy, sleep paralysis, and hypna-

gogic (prior to falling asleep) or hypnopompic hallucinations.  

 •   Sleep attacks  manifest as uncontrollable urges to sleep, notably at inappropriate 

times, e.g., during meals or conversations.  

 •   Cataplexy  is characterized by a sudden loss of muscle tone with emotional 

stimuli, e.g., laughter, noise, surprise, or anger. There is no alteration of 

consciousness.  

 •   Sleep paralysis  usually occurs on wakening and comprises feeling awake but 

being unable to move. This is often very frightening and is often associated with 

symptoms of panic.  

 •   Obstructive sleep apnea  is common, especially in overweight men with large 

neck sizes who develop upper airway collapse during sleep leading to loud snor-

ing, frequent apneic spells in sleep, morning headache, and marked sleep frag-

mentation causing daytime somnolence. The sleep attacks and the daytime 

somnolence both can be confused with epilepsy. Furthermore, the resulting sleep 

deprivation may exacerbate pre-existing epilepsy.  

 •   Restless legs and periodic limb movements in sleep . Restless legs syndrome is 

characterized by an unpleasant sensation in the legs, with an overwhelming urge 

to move the legs. It is usually worse in the evenings and at night. It is associated 

with periodic limb movements in sleep — brief repetitive jerks of the legs every 

20-40 seconds causing frequent arousals — which can easily be misdiagnosed as 

frontal lobe epilepsy.  

 •   Sleep-wake transition disorders , e.g., benign hypnic or myoclonic jerks, occur 

on falling to sleep.  

 •   Nocturnal enuresis , common in children and possibly occurring in the elderly, 

often raises suspicion of nocturnal epilepsy.  

 •   Non-REM parasomnias  include sleepwalking, night terrors, and confusional 

arousal. Individuals are usually confused during the event and amnesic 

afterwards.  

 •   REM parasmonias  are nightmares during REM sleep, often associated with 

drugs (L-dopa compounds) and neurological and psychological disease.  

 •   REM sleep behavioral disorder  results from loss of the normal motor inhibition 

of REM sleep, typically in Parkinson’s disease and multiple systems atrophy, 

causing patients to  “ act out ”  their dreams. It is often exacerbated by L-dopa 

medications.     
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  Epilepsy Misdiagnosed as Sleep Disorder 

  Autosomal dominant nocturnal frontal lobe epilepsy  was recently recognized as a 

familial epilepsy; many cases had probably been previously misdiagnosed as a sleep 

disorder (the syndrome was sometimes formerly labeled as paroxysmal nocturnal 

dystonia). Patients develop clusters of nocturnal brief motor seizures, often com-

plex and violent and usually with retained consciousness. 10 , 11  The surface EEG 

sometimes even remains normal during seizures owing to the epileptogenic zone 

being relatively deep in the supplementary motor area.   

  Investigation of Blackouts 

 Blackouts are diagnosed clinically, but some investigations can support the diagnosis, 

identify the underlying cause, and clarify the epilepsy syndrome diagnosis. However, 

investigations rarely substitute for an accurate history and eye-witnessed account. 

  Electrocardiogram (ECG) 

 ECG is the most important initial investigation. Although the interictal ECG is 

normal in patients with epilepsy, and no particular ECG features predict propensity 

to SUDEP, its value is to identify or exclude epilepsy mimics, e.g., long QT 

syndrome, hypertrophic cardiomyopathy. These conditions, though rare, are poten-

tially preventable causes of sudden death. Furthermore, specialized cardiology tests 

may then be indicated, e.g., head-up tilt-table testing, echocardiography, and 

prolonged heart rate monitoring.  

  Electroencephalography (EEG) 

 Electroencephalography, initially developed in the early 20th century, analyzes 

small electrical changes produced by the superficial cerebral cortex, measured by 

using scalp electrodes. Patients and doctors often wrongly regard EEG as a diag-

nostic test for epilepsy and a routine investigation for blackouts. However, unless 

an actual seizure is captured on the recording, an EEG can only support  a clinical 

diagnosis of epilepsy.  

  “ Epileptiform ”  activity on an EEG does not necessarily mean that the diagnosis 

is epilepsy; 0.5 - 3% of the healthy population have an abnormal EEG. 12  Epileptiform 

activity without epilepsy may accompany brain tumors, severe intellectual disabil-

ity, congenital brain injury, and may follow brain surgery. Conversely, the EEG is 

often normal in people with epilepsy. Even during seizures, surface EEG is may not 

capture abnormal electrical discharges (rarely) if the epileptic focus is buried 

deeply within the cerebral cortex. 
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 Therefore an EEG must only be interpreted in the correct clinical context; a full 

description of the attacks is essential to the EEG reporter. A routine baseline, 

interictal EEG lasts 20 – 30 minutes and involves recording during wakefulness 

(including a period of hyperventilation and of photic stimulation). Video recording 

of the procedure is helpful, because it provides a visual record of any events. 

Recording soon after the last seizure can increase the EEG yield further, as can 

repeating the awake recording, recording during sleep following prior sleep depri-

vation, or making more prolonged recordings over days.   

  Common EEG Indications  

  •  To support a clinical diagnosis of epilepsy.  

 •  To aid epilepsy syndrome diagnosis (some syndromes have characteristic EEG 

findings).  

 •  To demonstrate photosensitivity (5% of epilepsy patients).  

 •  To demonstrate postictal discharge slowing (useful in distinguishing epilepsy 

from nonepileptic attacks).  

 •  To provoke nonepileptic attacks (these commonly occur during photic stimulation).  

 •  To diagnose and manage convulsive and nonconvulsive status epilepticus.    

 Prolonged EEG monitoring, video telemetry, and ambulatory monitoring are useful for 

frequent undiagnosed blackouts, especially nonepileptic attack disorders, sleep disor-

ders, and in the intellectually disabled, for whom a good description of their attacks is 

lacking. These recordings also provide information on patients with established epi-

lepsy to determine the seizure type and the amount of epileptiform activity, to identify 

additional nonepileptic attacks, to study any precipitants, and to localize the epileptic 

focus in potentially surgical cases. More invasive depth EEG electrodes are useful in 

planning therapeutic surgical interventions for patients with focal epilepsy. 

  Brain Imaging 

  Computed Tomography (CT) 

 Computed tomography (CT) scanning is readily available and can provide information 

on brain symmetry and on large potentially epileptogenic lesions like infarction or 

tumors. It is particularly useful where there are calcified abnormalities and skull 

changes. However, CT is insufficiently sensitive to use as definitive imaging in 

most patients with epilepsy.  

  Magnetic Resonance Imaging (MRI) 

 MRI has essentially replaced CT as the imaging of choice for epilepsy because of 

its sensitivity and specificity in identifying the etiology of epilepsy. However, MRI 
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is not widely available, making CT sometimes still the appropriate initial investiga-

tion. The more commonly identified abnormalities on MRI are hippocampal scle-

rosis, cortical malformations, and benign cortical tumors (ganglioglioma and 

dysembryoplastic neuroepithelial tumor). Functional MRI and MR  spectroscopy 

can add additional information, sometimes identifying potentially resectable focal 

abnormalities in MRI-negative patients.    

  MRI Indications 

 Clinical best practice is to obtain MRI in all adults presenting with epilepsy, apart 

from those with definite idiopathic generalized epilepsy. Table  2.4  outlines specific 

indications for MRI in patients with epilepsy. Figures  2.3A  and  2.3B  show the MRI  

scan appearances of hippocampal sclerosis and of a cavernous hemangioma 

(cavernoma).     

Table 2.4 MRI Indications in epilespy

 Partial seizures, with or without secondary generalization, with onset at any age 

 Epilepsy with onset in first year of life or beyond aged 20 years. 

 Focal neurological signs. 

 Focal EEG abnormalities. 

 Loss of seizure control. 

 Change in seizure pattern and type. 

 Epilepsy refractory to first-line medication. 

  Adapted from Berkovic et al. 13   

  Fig. 2.3      (A) MRI  brain scan showing left-sided hippocampal sclerosis.   (B) MRI scan showing 

right-sided frontal lobe cavernoma       

a b
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  Management

 The management of epilepsy and the choice of antiepileptic medication are consid-

ered in detail in Chapters 6 and 7. Here we consider some general and lifestyle 

aspects which need to be addressed as part of epilepsy management. 

  Living with Epilepsy 

 Improving patients’ understanding and knowledge about their chronic conditions 

can potentially improve their medication concordance and facilitate the doctor-

patient relationship. 

 For most adults with epilepsy, and especially those with intellectual disability, 

the condition is lifelong; as with all chronic illnesses, epilepsy becomes part of their 

daily lives. Individuals living with epilepsy often have concerns other than diagno-

sis and management, especially regarding epilepsy’s impact upon day-to-day life, 

including family life, children, schooling, education, career, insurance, driving, 

alcohol, and  “ flashing lights. ”  

 Many people erroneously believe that people with epilepsy must have severe 

lifestyle restrictions imposed upon them. However, apart from driving, most people 

with epilepsy can and should live a full and active life. Sensible advice might 

include avoiding obvious provoking factors, e.g., sleep deprivation, excess alcohol, 

and illicit drugs. People with epilepsy can generally be encouraged to participate in 

leisure activities and sports, particularly team sports; common sense can determine 

which activities are suitable. However, special care may be needed for certain 

potentially dangerous situations, e.g., bathing alone, swimming, and isolated sports 

such as sailing and hill walking.  

  Driving 

 Drivers with epilepsy have a greater risk of accidents and road death. 14  Decisions 

on driving eligibility in the UK are made by the Driving and Vehicle Licensing 

Agency (DVLA). 

  Epilepsy  

  •   Group 1 licenses  (motorcars and motorcycles) require seizure freedom for 12 

months, or if the seizures are solely sleep-related, then this pattern must have 

been established for 3 years prior to obtaining a license.  
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 •   Group 2 licenses  (trucks >3.5 tons ,  passenger vehicles of 9+ seats, and vehicles 

for hire) require seizure freedom and freedom from antiepileptic medication for 

10 years.    

  Single seizure:  The same DVLA regulations for Group 1 licenses apply. 

  Provoked seizures:  the regulation depends upon the cause:

  •  Those related to transient events, e.g., anesthesia, are dealt with individually by 

the DVLA.  

 •  Those provoked by alcohol and illicit drugs require 1-year seizure free (Group 1).     

  Changing Medication 

 When seizure-free drivers taper or change medication (Group 1), they are advised 

to refrain from driving from the time of starting the change until six months follow-

ing completion of the change. 

  Specific rules  apply for brain tumor, subarachnoid hemorrhage, head injury, and 

neurosurgery. 

 Thus in the UK,  the DVLA makes the driving eligibility decision, and not the 

patient’s clinician. The DVLA’s  “ At a glance ”  guide is updated every six months at 

  www. dvla.gov.uk.       

  Photosensitivity 

 The media and television and film industry often portray epilepsy as a photosensi-

tive condition, which heightens concern about the safety of computers and video 

entertainments in people with epilepsy. However, only 5% of people with epilepsy 

actually are photosensitive, with onset usually in childhood but maximal in teenage 

years; almost invariably it indicates an idiopathic generalized epilepsy. 

Photosensitivity can be easily diagnosed with EEG photic stimulation using alter-

nating light strobe frequencies, so allowing patients to be easily identified and 

informed. For the vast majority of people with epilepsy there is no increased seizure 

risk when exposed to televisions, computer games, and flashing disco lights. 

However, for individuals who are photosensitive, it is reasonable to advise viewing 

television at a reasonable distance, in a well-lit room, and using the remote control 

to change channels.  

  Neuropsychology 

 Used together with the clinical history and other investigations, neuropsychology is 

helpful in the diagnosis and management of epilepsy. Neuropsychology identifies 
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and quantifies cognitive function in terms of intelligence, language, memory, per-

ception, and executive function. In patients with epilepsy, neuropsychologists can 

aid diagnosis, evaluate medication effects, monitor cognitive decline, and make key 

observations in pre- and postoperative surgical evaluations. Neuropsychologists can 

also help the assessment of nonepileptic attack disorders, eliciting precipitating 

factors and ultimately facilitating their management and continuing care.   

  Special Client Groups  

 Epilepsy is very heterogeneous: what is true for one individual may not be for the 

next. Age, sex, and social background each give grounds for special consideration. 

Special groups among patients with epilepsy include neonates, young children, 

teenagers, elderly, women, and the intellectually disabled. 

  Intellectually Disabled 

 Large epidemiological studies suggest that about 30% of people with intellectual 

disabilities (IQ < 70) have epilepsy. In general, such patients require special man-

agement owing to the severity and treatment resistance of the epilepsy itself, their 

often complex comorbidities, and the social, psychological, and other complex 

psychiatric interplays compounding the diagnostic and therapeutic consultations. 

Epilepsy in the learning-disabled population can be caused by congenital brain 

abnormalities, developmental anomalies, chromosomal abnormalities (e.g., Down 

syndrome, fragile-X syndrome, tuberous sclerosis, or Angelman syndrome) or can 

result later in life from brain damage through trauma, hemorrhage, or surgery.  

  Neonates 

 Seizures more commonly occur in neonates than at other lifetime stages, reflect-

ing a greater seizure propensity of the immature brain. Major causes of neonatal 

seizures include hypoxic-ischemic encephalopathy, intracranial hemorrhage, 

 cerebral infarction, cerebral malformations, meningitis, and metabolic abnormal-

ities (e.g., hypoglycemia and inborn errors of metabolism). Specific epilepsy 

syndromes can also occur in neonates, e.g., benign idiopathic neonatal convul-

sions (fifth day fits), benign familial neonatal convulsions, or early myoclonic 

encephalopathy. However, many conditions are easily confused with epilepsy, 

e.g., certain motor disturbances, sleep-related movements, breath-holding attacks, 

and immature brainstem reflexes; great care must be taken not to misdiagnose 

epilepsy in this situation. 15   
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  Young Children 

 Febrile seizures are the commonest cause of seizures in young children. They are 

defined as seizures of cerebral origin occurring in association with a febrile illness 

but not involving infection of the central nervous system. Febrile seizures comprise 

the commonest problem in pediatric neurology, having occurred at least once in 

2 – 4% of 5-year-olds. 16  They typically begin in the second year of life, the greatest 

risk being between six months and three years. The temperature is usually greater 

than 38 ° C. The seizures are usually brief, generalized, settle spontaneously and, in 

the vast majority, do not affect subsequent intelligence, brain function, or behavior. 

Overall, the risk of subsequent epilepsy is no greater than for the general popula-

tion; however, a small minority with more prolonged febrile seizures can later 

develop complex partial seizures associated with hippocampal sclerosis. 

 The other important epilepsy diagnosis in young children is the benign epilep-

sies of childhood. The commonest is benign childhood epilepsy with centrotempo-

ral spikes (benign Rolandic epilepsy). This typically presents between 6 and 8 years 

of age with simple partial seizures (usually limb shaking and drooling) arising from 

sleep; the interictal EEG shows characteristic centrotemporal spikes. The prognosis 

is excellent (hence the importance of its recognition), with almost all cases remit-

ting by puberty. Other causes of blackouts in young children include vasovagal 

syncope, migraine phenomena (including benign vertigo of childhood), breath-

holding attacks and, often later in childhood, nonepileptic attack disorders. 

 More than many other medical conditions of childhood, epilepsy generates 

important social and psychological issues for the individual, the parents, and car-

egivers. Schooling and education, peer pressure, and parental fear and anxiety are 

important factors to address in the overall management and well-being of the 

patient.  

  Teenagers 

 Teenagers typically seek independence from their parents and from the restrictions 

of childhood and acceptance by their peers. The transition of childhood to adult-

hood is stressful enough without the additional burden of a chronic disorder such 

as epilepsy. Important considerations in teenagers include:

  •  Is the diagnosis correct? (Consider nonepileptic attack disorder).  

 •  Anxiety of individuals and their parents.  

 •  Medication concordance.  

 •  Education and career choices.  

 •  Sexual choices and contraception.  

 •  Driving.   

The most important epilepsy syndrome presenting in the teenage years is JME (see 

above). This is important to recognize (sometimes requiring a closed  question about 
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morning jerks), because the choice of medication is limited ( valproate is the most 

effective, but carbamazepine may worsen the myoclonus and absences). Complete 

seizure freedom is expected on medication, yet it is a lifelong condition requiring 

long-term medication (even if many years  seizure free).  

  Elderly 

 The age-specific incidence of epilepsy is  “ U ”  shaped, with neonates and the 

elderly showing the highest rates. Most (75%) elderly-onset epilepsy is 

explained as being due to cerebrovascular disease 17 ; other causes include 

tumors, dementia, and head trauma. The diagnosis is again entirely clinical, 

relying upon history and eye- witnessed accounts. However, such detailed 

descriptions may be less achievable in frail elderly people living alone. 

Furthermore, comorbidities such as ischemic heart disease and cognitive 

impairment and polypharmacy can make diagnosing epilepsy in an elderly per-

son a considerable challenge. An epilepsy diagnosis carries immense medical 

and social implications for an elderly person, including risk of injury, confu-

sion, depression, fear of isolation, and lack of independence. Furthermore, an 

underlying ischemic-related arrhythmogenic cardiac syncope (easily attributed 

to epilepsy) may easily prove fatal, yet the misdiagnosis of epilepsy may 

remain unrecognized even after death.  

  Women 

 Women with epilepsy justify special consideration. The choice of antiepileptic 

medication in women may be influenced by potential cosmetic side effects, by 

contraceptive issues, by hormonal influence on seizures, but most of all by the 

potential teratogenicity of certain antiepileptic medications.  

  •   Cosmetic effects  include hirustism and acne (phenytoin) and weight gain 

(sodium valproate).  

 •   Contraceptive pill . Enzyme-inducing antiepileptic medications may allow hor-

monal contraceptive failure from enhanced metabolism of estrogen metabolites. 

Therefore women taking carbamazepine, oxcarbazepine, and phenytoin and, to 

a lesser extent, those taking lamotrigine, tiagabine, topiramate, or zonisamide 

require specific contraceptive advice and advice on additional barrier contracep-

tive measures.  

 •   Teratogenicity  is a major influence on antiepileptic prescribing in women. The 

incidence of major malformations following antiepileptic monotherapy expo-

sure is 3.7%; following polytherapy it is 6%, but the greatest risk is with poly-

therapy combinations involving valproate at 6.2%. 18  All women planning 

pregnancy are recommended to take folate 5 mg daily to try to prevent neural 
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tube defects, although its evidence for benefit to humans fetuses exposed to 

antiepileptic drugs is still lacking.  

 •   Cyclical hormonal changes  sometimes clearly influence seizure control. 

Catamenial clustering of seizures around the menstrual period offers an opportu-

nity for intermittent antiepileptic therapy. 19  Women with epilepsy generally have 

fewer children than those without. 20  Pregnancy, labor, and ultimately parenthood 

in women with epilepsy merit specific advice; throughout pregnancy women with 

active epilepsy should maintain regular contact with the obstetric and epilepsy 

services, e.g., by joint midwife and epilepsy specialist nurse clinics.      

  Conclusion

 Epilepsy is a common, complex, and often chronic condition affecting all ages. The 

diagnosis of epilepsy can be surprisingly challenging, and relies not upon tests but 

upon a full and accurate history, including an eye-witnessed account. Its manage-

ment encompasses lifestyle choices, antiepileptic drugs, surgical and psychological 

interventions, and requires special considerations for certain client groups. A better 

understanding of the cellular and genetic mechanisms underlying epilepsy and 

considerable progress in the production of new antiepileptic medications have 

changed the complexion of epilepsy, even in the past decade. The stigma of epi-

lepsy from previous centuries is beginning to lift. People with epilepsy can now in 

many cases realistically expect to become seizure free without adverse medication 

effects. Greater clinical openness and widely available information on the Internet 

and elsewhere have increased knowledge and awareness about epilepsy among 

patients, their relatives, and the voluntary sector. People with epilepsy can now 

expect to be better integrated into home, working, and community life, and ulti-

mately lead fuller, more independent, active social lives than had ever been previ-

ously possible.      
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   Chapter 3   
 Epidemiology of Epilepsy in Persons 
with Intellectual Disabilities 

    S.   W.   Brown      

  Introduction  

 The epilepsies represent one of the most significant groups of conditions that may 

be associated with intellectual disabilities (ID). There is a general consensus that 

the incidence (new cases arising in a population in a period of time) and prevalence 

(the number of people in a population with the diagnosis at a given point in time) 

of seizure disorders in people with ID are greatly increased compared to the general 

population, and that the spectrum of epilepsy syndromes and seizure types repre-

sented are more refractory and difficult to treat. However, such generalized statements 

disguise a complex and varied range of presentations, and this chapter will attempt 

to disentangle some of these relationships in the present state of knowledge. When 

interpreting the results of studies it is important to remember that not all epileptolo-

gists are specialists in the psychiatry of ID, and not all researchers who work in the 

ID field are epilepsy specialists. Learning disabilities and seizure disorders may be 

defined or classified in different ways in different studies, and there may be geo-

graphical variations in presentation for various reasons. Also, other factors, including 

developments in prenatal screening, obstetrics, and postnatal care, may yet have a 

significant impact on the epidemiology of epilepsy in the ID population.  

  Definitions and Variations  

  Learning Disability 

 The standard internationally accepted way of defining ID (also known as intellec-

tual disability or mental retardation) in the  International Statistical Classification 
of Diseases and Related Health Problems  (ICD-10) 1  is based on two main compo-

nents: low cognitive ability defined as an Intelligence Quotient (IQ) score of  <  70 

and diminished social competence. Onset has to be during the developmental 

period. Intelligence Quotient is further used to differentiate four categories of severity 

(mild, moderate, severe, and profound). If IQ alone were used as the criterion, 

V.P. Prasher, M.P. Kerr (eds.) Epilepsy and Intellectual Disabilities, 29

DOI: 10.1007/978-1-84800-259-3_3, © Springer Science + Business Media, LLC 2008



30 S.W. Brown

about 3% of the population would be regarded as qualifying. This is a reflection of 

the way that tests are constructed. 2  The  Diagnostic and Statistical Manual of 
Mental Disorders-IV  (DSM-IV) 3  places some additional importance on problems 

with adaptive behavior in making a diagnosis. 

 These definitions imply that some people whose IQ is below 70 may not be 

regarded as having ID. In addition, some studies have included people with an IQ 

of  <  70 in prevalence studies of intellectual disability, stressing the importance of 

overall level of functioning and whether the person is receiving special services. In 

this way, for example, Beange and Taplin 4  added an extra 14 subjects to the 346 

identified by IQ in their study of the adult population of Sydney, Australia. Other 

studies, such as that of Bhasin and colleagues, 5  have used IQ as the main or only 

criterion in determining prevalence. 

 Another way of gathering data is to study the numbers of people receiving the 

relevant welfare benefits or special educational or social care provision that is 

available for people with ID. Not surprisingly, widely varying results can be 

obtained in this way. The Centers for Disease Control’s Morbidity & Mortality 

Weekly Report in 1996 6  described wide fluctuations in the reported prevalence per 

1,000 population of mental retardation between different states of the United States, 

ranging in children from 31.4 (Alabama) to 3.2 (New Jersey) and in adults from 

15.7 (Virginia) to 2.5 (Alaska). Although some real differences in prevalence might 

well exist, it was recommended that some effort was needed to explain these large 

differences, which might be consequent on social practice. 

 McConkey and colleagues 7  point out that differences in the demographic pro-

files of the underlying general populations may also have an effect, but that this has 

received scant attention. They also suggest that in affluent societies with national 

coverage of services, it is likely that  “ administrative ”  and  “ true ”  prevalence rates 

are probably convergent for persons with severe disabilities. 

 The United Kingdom (UK) Department of Health White Paper  “  Valuing People  ”  8  

gives a figure for the number of people with a ID for England that equates to about 3% 

of the population. This is the same as the expected number of people who would have 

an IQ of less than 70, and is a consequence of the way IQ tests are constructed. If such 

official government figures are accurate, it raises a question about the significance of 

criteria other than IQ that are necessary for both ICD-10 1  and DSM-IV 3  diagnoses. If 

the figure of approximately 3% prevalence is applied across the UK using latest census 

data, this gives a figure of 1.824 million people of all ages with ID. 

 Results of epidemiological studies of ID thus may fluctuate for a number of rea-

sons, not all of which may be due to real differences in incidence or prevalence.  

  Epilepsy 

 Epilepsy is usually defined as the tendency to have recurrent seizures. The lifetime 

risk of having at least one epileptic seizure over an 80-year life span in the United 

States has been estimated to be as high as 1 in 10, 9  and the lifetime risk of acquiring 

a diagnosis of epilepsy is said to be about 3.5%. 10  
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 The Joint Epilepsy Council of Great Britain and Ireland (JEC) has published a 

summary of a consensus view of the current epidemiology of epilepsy in the UK and 

Ireland. 11  Regarding prevalence, the consensus view is that the age standardized 

prevalence rate of epilepsy in the UK is 7.5 per 1,000, which approximates to 

456,000 people in the UK based on 2003 census data. The prevalence changes with 

age, from 1 in 279 children (3.6 per 1,000) under 16 years of age, to 1 in 91 (11 per 

1,000) for people aged over 65. The JEC document also states that more than one in 

five people with epilepsy have ID. Figures for annual incidence are given as overall 

approximately 46 per 100,000 (0.46 cases per 1,000) of population, which gives 

27,400 new cases diagnosed per year in the UK, or 105 new cases each working day 

of the year. Other studies have shown that incidence varies with age, with peaks at 

each end of life. In the European White Paper on Epilepsy 12  the authors, noting that 

recent studies indicate an increase in incidence rates in the elderly, raise the question 

of whether incidence may be underestimated, which may lead to under treatment.   

  Overall Incidence and Prevalence of Epilepsy 
in the ID Population  

 Older institution-based studies do not greatly inform current practice, although 

these historical observations emphasize the extra dependency and need for support 

that people with ID might require if they also develop epilepsy and inform us of 

other significant co-existing conditions such as cerebral palsy. 13 , 14  

 Population-based studies have been carried out more recently, and available data 

could reasonably apply in the developed, industrialized world. Case register studies 

from Camberwell 15  –  17  and from Aberdeen 18 , 19  confirm a marked increase in the 

prevalence of epilepsy if ID is present, with the overall prevalence remaining con-

sistent from childhood to early adult life, since although some epilepsies of early 

onset improve, others begin in adolescence. The Aberdeen study also suggested 

postnatal injury and associated disabilities to be particular risk factors for this 

increased prevalence of epilepsy, and both studies showed that the rate of epilepsy 

was higher when ID was more severe. 

 Some of the most significant work has come from Scandinavian, particularly 

Swedish, population studies. Forsgren and colleagues, 20  in a whole population 

study of a Swedish county, found a point prevalence of 20% of active epilepsy in 

people with ID, the rate varying from 23% of those with severe ID to 11% of those 

where the ID was classified as mild. The proportion having daily to weekly seizures 

was 26.8%, with only 32% having been seizure-free for the past year, and in 27.7% 

the epilepsy had commenced before the age of one year. 

 Steffenberg and colleagues, 21 , 22  investigating a population of children in 

G ö teborg aged 6 – 13 years, found 15% of those with mid-ID had epilepsy compared 

with 45% of those with more severe ID. In this study 44% of the children had daily 

to weekly seizures, in contrast to the findings of Forsgren, whose study population 

was drawn from across the lifespan. This suggests that the manifestation of epilepsy 

in children with ID may be more severe with greater seizure frequency than in 
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adults. The G ö teborg study was also consistent with the earlier observation from 

the Aberdeen cohort that associated brain damage giving rise to both ID and 

epilepsy was perhaps the most significant factor in seizure outcome. 

 Sillanp ä  ä , in a 1999 review 23  of epilepsy and ID, observed  “ In population-based 

studies, the prevalence of ID in patients who have epilepsy seems to be of the same 

order as epilepsy in ID. ”  Do findings from these different sources give the same num-

bers for those affected in a population? Taking the UK as an example, the JEC figure 

of 456,000 people with epilepsy of whom one in five may have ID would predict 

91,200 as the number with co-existing conditions. However,  Valuing People  gives a 

population prevalence of ID overall of around 3%, with 2.5% being mild/moderate 

and 0.5% being severe/profound. Taking the same census data for the whole UK as 

the JEC uses, would give an overall figure of 1,824,000 people with ID in whom 

1,520,000 would be mild/moderate and 304,000 severe or profound. At first glance 

this is discrepant, since 20% of 1,824,000 gives 364,800 as the figure for people with 

both epilepsy and ID, four times greater than the previous estimate. Even if we 

extrapolate Forsgren’s figures for epilepsy prevalence according to severity of ID, this 

figure only comes down to 237,120. However, if we pool all the suggested figures 

from the Camberwell, Aberdeen, and G ö teborg studies, as Lhatoo and Sander have 

done, 24  the prevalence of epilepsy in mild ID may be as low as 6%, which brings the 

overall figure down about 150,000, which is closer to the predicted figure, though still 

high. The only conclusions that can reasonably be drawn from this are that epilepsy 

and ID occur together far more often than by chance, and that more research is needed 

to take into account the increasing life expectancy of the population, such that extrap-

olating from pediatric data is increasingly inappropriate.  

  A Note on Mortality  

 It is generally accepted that a diagnosis of epilepsy carries a risk of premature 

death two to three times higher than in the general population 25  and that most of 

these premature deaths are directly related to the epilepsy itself. At least half of 

the excess mortality may be due to a condition called Sudden Unexpected Death 

in Epilepsy (SUDEP), for which the most significant risk factor is the continued 

occurrence of seizures, especially generalized tonic-clonic seizures. 26  Intellectual 

disability is also often regarded as risk factor, 27  and one study found young people 

with severe epilepsy and ID had a death rate 15.9 times greater than expected. 28  

Walczak, further reviewing data from his original 1998 study, stated that seizure 

frequency and ID are independent risk factors.  29  However, data from the UK 

National Sentinel Audit suggested that for those with ID who died an epilepsy-

related death, it was possible that lack of contact with a specialist ID clinical team 

might be a risk factor. One population-based study in Cornwall, UK, supported 

this view, 30  with the implication that good quality treatment, career training, and 

especially attention to rescue medication might substantially reduce mortality. 

Thus the epidemiology of epilepsy-related mortality in the ID population might be 
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altered by certain management approaches. In the absence of such approaches, 

however, there is a potential for substantially increased epilepsy-related mortality 

in the ID population.  

  A Note on Concomitant Psychiatric Disorder  

 It is often stated that epilepsy, especially chronic epilepsy, carries a risk of associ-

ated psychiatric disorder. This is particularly true for the association with psychosis, 

which according to Krishnamoorthy 31  is 10 times greater than in the general popu-

lation. Quite separately, people with ID are said to have higher rates of mental 

health problems than the rest of the population, often stated as three to five times 

greater than expected, with some studies showing very significantly greater risk for 

schizophrenia. 32  As Krishnamoorthy noted in a further review, 33  the literature on 

psychopathology among subjects with epilepsy and ID is sparse and contradictory. 

Nevertheless, Scandinavian population-based studies once again give the clearest 

picture. In the G ö teborg children’s study it was found that 59% of those with ID 

and active epilepsy had at least one psychiatric diagnosis, including 38% with 

autism spectrum disorders. The authors felt that these observed figures were possi-

bly lower than the actual prevalence because some children lacked the skills and 

mobility to exhibit behavioral and emotional problems that might lead to diagnosis. 34  

Lund, reporting a population-based study of adults, 35  –  36  found that among the ID 

population psychiatric disorders were strongly correlated with epilepsy, with 59% 

of those with both ID and epilepsy having a psychiatric disorder compared to 26% 

of those with ID but no epilepsy. This study was carried out in the early 1980s, and 

it is possible that such figures may change as the age distribution of the population 

changes, emphasizing the need for more up-to-date research.  

  Some Syndromes of Developmental Disability Related 
to Epilepsy  

  Cerebral Palsy 

 Cerebral palsy is a chronic nonprogressive cerebral disorder in young children that 

results in impaired motor function. 37  As people with the condition live longer into 

adulthood, anecdotal observations suggest that the  “ nonprogressive ”  part of the 

definition may require qualification. Cerebral palsy is also broadly subdivided into 

four types: hemiplegic, diplegic, tetraplegic, and dystonic. The rates of epilepsy 

occurring in these different types has been reviewed by Aicardi. 38  

 Hemiplegic cerebral palsy is typically associated with damage in the area sup-

plied by the middle cerebral artery, and the clinical features become obvious within 
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the first few months of life. Epilepsies occur in 34 – 60%, and tend to be partial, 

arising from scar tissue around the damaged area. The middle cerebral artery sup-

plies the lateral cortex of the frontal, parietal, and temporal lobes, including the 

sensorimotor cortex, but not the occipital or inferior temporal cortex, which are 

supplied by the posterior cerebral artery, and the resultant localization-related epi-

lepsy reflects the distribution of the artery concerned. 

 Diplegic cerebral palsy has a high correlation with very-low-birth-weight survi-

vors. The cerebral insult is prenatal and typically subcortical, so that the rate of 

epilepsy is relatively low. If the insult is especially severe, there may be cortical 

involvement leading to a partial or generalized epilepsy, which is seen in 16 – 27%. 

In tetraplegic cerebral palsy there is widespread cortical involvement which can lead 

to multi-focal or symptomatic generalized epilepsies in 50 – 90% of cases. Dystonic 

cerebral palsy arises from basal ganglia damage or mal-development, and since the 

cortex is relatively spared, epilepsy is not inevitable. Seizure disorders arise in 

23 – 26%, the occurrence of epilepsy suggests global cortical involvement in these 

cases, and the presentation is therefore usually a symptomatic generalized epilepsy. 

 By no means all people with cerebral palsy have ID. Much research has been 

 carried out on children and young people, with relatively fewer available data for 

adults. In the Rochester, Minnesota, study, Kudrjavcec and colleagues 39  found the 

cumulative risk of epilepsy in people with cerebral palsy to be 33% by age 16 years, 

and in the Aberdeen study, Goulden and colleague noted that when cerebral palsy and 

ID occurred together the cumulative risk of epilepsy was 38% by age 22 years. 

Delgado and colleagues 40  showed that epilepsy in this context was particularly 

 refractory, with only 13% showing a two-year remission, although this seemed to be 

more related to the cerebral palsy than to the ID. It seems that the presence of ID 

makes epilepsy slightly more likely to occur where there is cerebral palsy, perhaps a 

consequence of the overall severity of the cerebral insult. Where there is ID, the pres-

ence of cerebral palsy seems to add more to the risk of developing epilepsy. Corbett 

and colleagues 41  in an early study found that in a population with ID the risk of epi-

lepsy was three times higher if cerebral palsy was also present. Some interesting 

findings from an Italian study by Arpino and colleagues 42  included observations that 

there was an increased family history of epilepsy in first-degree relatives of people 

with ID and cerebral palsy, and that the combination of cerebral palsy, ID, and epi-

lepsy was less likely where the mother was less than 32 years old when the child was 

born, and also less likely to be associated with premature birth or low birth weight. 

D’Amelio and colleagues 43  speculate that of the cerebral insults leading to cerebral 

palsy, those associated with low birth weight or prematurity are different to those that 

occur in full-term babies, and that the latter may be more likely to develop subsequent 

epilepsy, in addition to the contribution of a positive family history of epilepsy. 

 There is a paucity of long-term follow-up studies, and little information regard-

ing the prognosis of cerebral palsy, let alone associated epilepsy, in later life. One 

primary care based study in North America reported declining rates of epilepsy in 

older people with cerebral palsy, with or without associated learning disability. 44  It 

is not clear, however, whether this represents an underlying premature mortality or 

a tendency in some cases to remission.  
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  Fragile X 

 Fragile X syndrome is one of the most common genetic causes of ID with an 

approximate incidence in males of between 1 in 1,500 45  and 1 in 6,000. 46  Females 

are also affected, but the phenotype is more severe in males. Up to 1 in 1,000 

females may be carriers. The presence of epilepsy is not influenced by the degree 

of ID that may be present. Most epilepsy starts before the age of 15 47  and often 

remits in adolescence. Musumeci and colleagues 48  found only 25% continue to 

have seizures in adult life. The epilepsy is usually relatively mild and responsive 

to treatment (although a minority may have more severe refractory seizures) and is 

usually described as displaying complex partial seizures (89.3% in Musumeci’s 

study) and tonic clonic seizures (46.4%). The appearance of relatively mild 

epilepsy with partial onset seizures that remit in adolescence bears comparison with 

the epilepsy syndrome of Benign Rolandic Epilepsy, but to date genetic studies have 

failed to identify any obvious link between these conditions, and the similarities 

may be fortuitous. 49   

  Rett Syndrome 

 Rett syndrome is a genetically determined pervasive developmental disorder with 

marked autistic features associated with regression that is almost exclusively seen 

in females. It has been estimated to occur in at least 1 in 10,000 girls, 50  though this 

may be an underestimate. An abnormal electroencephalogram with generalized 

slowing and rhythmic slow activity and epileptic-form activity such as focal and 

generalized spikes and sharp waves is typically seen even without clinical seizures 

being apparent. About half develop epilepsy. Seizure types include tonic-clonic, 

absence, myoclonic and atonic events as well as partial seizures, and the picture is 

often that of a symptomatic generalized epilepsy. Most seizures start between three 

and five years of age, and are described as more severe at the onset, with some 

improvement with age; often remission occurs in the teenage years or 20s, though 

this is not inevitable. The epilepsy in Rett syndrome can be difficult to treat and 

often responds poorly to standard antiepileptic drugs.  

  Disorders of Chromosome Region 15q11 – q13 

 This interesting and relatively unstable chromosome region is associated with 

Angelman syndrome, Prader-Willi syndrome, and a variety of other presentations, 

most notably the recently described inv dup(15) syndrome. All have different phe-

notypes and have different associations with epilepsy. 

 Angelman syndrome is a result of maternal deletion of, or paternal uniparental dis-

omy of, 15q11 – q13. It is said to occur between 1 in 10,000 and 30,000 live births. 51  
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More than 80% of affected individuals develop a seizure disorder, usually with onset 

before the age of three, and commonly presenting with a febrile convulsion. 52  The 

overall picture usually resembles a symptomatic generalized epilepsy with myo-

clonus and drop attacks predominating, but also frequent atypical absences and tonic-

clonic seizures. Complex partial seizures with eye deviation and vomiting have been 

described. Guerrini and colleagues 52  have noted the particular presentation of the 

myoclonus in Angelman syndrome that can give rise to apparent long-lasting tremor. 

Nonconvulsive (atypical absence) status epilepticus has been described in up to 50%, 

and the picture often resembles Lennox-Gastaut syndrome in adulthood. 54  

 Prader-Willi syndrome arises from paternal deletion of, or maternal disomy of, 

15q11 – q13. The characteristic physical and behavioral phenotype is well-known 

and includes hyperphagia. The presentation is quite unlike Angelman syndrome. 

There is, however, an increased rate of febrile convulsions which is shared with 

Angelman syndrome, and seizure disorders seem to occur in 28 – 46% of individu-

als. This is probably higher than would be expected from the degree of learning 

disability alone, but no distinct epilepsy phenotype has emerged.55  There is a sugges-

tion that seizure disorders may be more prominent in childhood and adolescence. 

Butler and colleagues 56  draw attention to a large number of unexplained episodes 

of collapse and inattention that may confuse the diagnosis, and postulate that this 

might be a manifestation of cataplexy. The presence of hyperphagia and epilepsy 

has caused some speculation as to whether topiramate may be a suitable antiepileptic 

drug for people with Prader-Willi syndrome, as this is known to sometimes cause 

appetite suppression. There are published reports on the possible beneficial effects 

of topiramate on self-injurious behavior in Prader-Willi syndrome, 57  with mixed 

reports of the effect on appetite. 58 , 59  

 The recently described condition 60   caused by tetrasomy of 15p, together with 

partial tetrasomy of 15q, and known as inv dup(15), presents with autistic-like 

features, hypotonia, and reftactory generalized epilepsy. It bears some semblance 

to Angelman syndrome. The rate of epilepsy is high, although there are not yet 

large enough series to provide incidence or prevalence data. Onset of seizures varies 

from six months to nine years, the earlier onset sometimes being with infantile 

spasms. There are some features suggestive of Lennox-Gastaut syndrome, and 

refractory myoclonus may occur. The EEG shows some features of symptomatic 

generalized epilepsy, together with diminution or absence of some of the normal 

posterior brain rhythms. Seizure activity may disrupt sleep structure.  

  Tuberous Sclerosis 

 Tuberous sclerosis (TS) is a disorder causing lesions in skin and brain, as well as 

other organs, and may be inherited as an autosomal dominant condition with variable 

penetrance, although many cases (perhaps more than half) may arise from sponta-

neous mutations. Ahls é n  and colleagues 61  found a minimum prevalence in adolescents 

of 1 in 6,800, which was regarded as a probable underestimate, and also suggested 
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that at least half of all cases presenting in early childhood with severe symptoms 

are inherited. At least 50% of people with TS have ID; one study found this to be 

as high as 80%. 62  The degree of ID varies from mild to severe. There is a particularly 

strong association with epilepsy and with autism. Indeed Gillberg 63  suggests that 

where ID, epilepsy, and autism coexist, this should serve as a clinical warning that 

the underlying cause might be TS. About one-third of children with TS develop 

infantile spasms (West syndrome), and in turn may account for 25% or more of all 

cases of West syndrome. More than 80% develop epilepsy at some stage. Tonic-

clonic and complex partial seizures are well described. 64  The type of epilepsy seen 

is mainly influenced by the contribution of the various brain lesions, and therefore 

often presents as a symptomatic localization-related or multifocal epilepsy, although 

a symptomatic generalized epilepsy is sometimes seen. Where epilepsy seems to be 

associated with a single cortical tuber or otherwise identifiable  epileptogenic 

region, surgical treatment has claimed some success in a small number of cases 

studied. 65  Recently a pattern of expression of proteins related to multiple drug 

resistance has been described in people with TS, 66  which would not only account 

for some of the refractoriness to treatment that has been seen but also may have 

implications for using higher doses of antiepileptic drugs in this group than 

previously.  

  Down Syndrome 

 Down syndrome (DS) (trisomy 21) occurs in about 1 in 800 births. Epilepsy is a 

frequent accompaniment. About 1% of children with DS develop West syndrome 

(infantile spasms) 67  against a general population rate of about one in 2000, 68  

although the response to treatment is often relatively good. Epilepsy in younger peo-

ple with DS shows a high rate of reflex seizures such as those precipitated by noise 

or touch and also of the idiopathic type of generalized epilepsies with typical absences 

and other generalized seizure types, often with a degree of photosensitivity. 69  There 

are reasons why the brains of people with DS may be especially susceptible to these 

seizure types, with a defect in inhibitory mechanisms. 70  The prevalence of focal 

(localization-related) epilepsies in adolescence seems to be only slightly higher 

than in the general population. There does seem to be a biphasic presentation of 

seizure disorders in DS, Pueschel and colleagues 71  found that in 40% of people with 

DS who had epilepsy, the epilepsy  had started in the first year of life, while a fur-

ther 40% had onset after age 40 years. The prevalence of epilepsy in DS increases 

with age, especially for myoclonic  and often other generalized seizures along with 

early-onset dementia  of the Alzheimer type, so that in older people with DS the 

prevalence of epilepsy is in the region of 70 – 80%. 72 , 73  The later onset epilepsy is 

characterized by myoclonus as well as other generalized seizure types and has been 

referred to as  “ senile myoclonic epilepsy 74 , 75 . ”  Therefore, most of the epilepsies 

seen in DS are of symptomatic generalized type, with absences, myoclonus, and 

tonic-clonic seizures predominating; reflex seizures are common.   
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  Some Epilepsy Syndromes Related to ID  

 As described in the previous section, the types of epilepsy that are especially asso-

ciated with ID syndromes tend to be generalized, with myoclonus, atypical 

absences, and drop attacks as well as tonic-clonic and some types of complex 

partial seizures. Of course the same epilepsy syndromes that occur in the general 

population are also seen in the ID population, including mesial temporal lobe epi-

lepsy and idiopathic generalized epilepsies such as childhood absence epilepsy and 

juvenile myoclonic epilepsy, but there is no evidence that these are especially over-

represented in the ID population. The excess prevalence of epilepsy is largely due 

to symptomatic and cryptogenic generalized epilepsies of which the Lennox-

Gastaut syndrome is a particular example, together with multifocal epilepsies and 

epilepsies that are difficult to classify. Included among the latter are the rare but 

interesting Landau-Kleffner syndrome (aquired epilepstic aphasia) and the related 

syndrome of electrical status epilepticus during slow sleep (ESES). The incidence 

and prevalence of both these conditions is basically unknown. Although considered 

rare, it is not clear to what extent undiagnosed ESES plays a part in disintegrative 

autistic conditions, and further epidemiological research may clarify this. 

 The Lennox-Gastaut syndrome is a catastrophic epilepsy of childhood, and is 

defined by the presence of tonic axial, atonic, and atypical absence seizures (though 

other seizure types typically occur), with an electroencephalogram showing slow 

spike-wave and a slowing or decline in intellectual development. The age of onset 

varies but usually lies between two and six years, and may be preceded by a history 

of infantile spasms (West syndrome). Symptomatic cases account for 70 – 78% of 

presentations. 76  It is rare in the overall population, accounting probably for only 

about 2 – 5% of all epilepsies, but in children with profound ID, unequivocal 

Lennox-Gastaut syndrome has been reported in up to 17%, 77  and in a residential 

special school for children with epilepsy, two-thirds were found to fulfil the diag-

nostic criteria for Lennox-Gastaut syndrome. 78   

  Conclusions: Looking to the Future  

 Epilepsy occurs in people with ID more often than in people without ID. The types 

of epilepsy that contribute to the excess presentation include particular seizure 

types such as atypical absences, myoclonic seizures, tonic and atonic seizures, as 

well as partial onset and tonic-clonic seizures. The epilepsies associated with ID 

may be difficult to treat and present particular therapeutic challenges. Some genetic 

syndromes that give rise to ID exhibit particular epilepsy phenotypes. Currently 

accepted figures for incidence and prevalence of seizure disorders in relation to 

these syndromes, and in relation to ID overall may need to be adjusted to take into 

account the increasing longevity of the ID population, and also the impact of 

genetic screening, improved maternal nutrition during pregnancy, and improve-

ments in perinatal care.      
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   Chapter 4   
 Diagnosis of Epilepsy in Persons 
with Intellectual Disabilities 

    P.   Martin      

  Introduction  

 As has been highlighted in Chapter 3, epileptic seizures occur more frequently in 

persons with intellectual disabilities (ID) than in individuals from the general 

population. 1  This is especially true in severe and profound ID. The incidence of 

epilepsies may be even greater when ID is due to a specific syndrome like tuberous 

sclerosis complex (TSC). In some disorders and syndromes the probability of sei-

zures is age dependent or linked to coexisting disorders  —  e.g. a very high likeli-

hood of seizures in Angelman Syndrome during infancy and childhood, or as part 

of dementia  in Alzheimer’s disease seen in older persons with Down 

syndrome. 2  –  6  

 This must be kept in mind when a patient with ID presents first with a  question-

able seizure. The possibility of the fit  in question being truly epileptic in nature 

must not be estimated in relation to the whole population but to the cohort of per-

sons with ID of the same severity or cause. In general the likelihood of a paroxys-

mal event in a person with an ID being an epileptic disorder is higher than in 

individuals from the general population. The incidence, however, of nonepileptic 

motor or behavior paroxysms is greater in the ID population.  

  The Patient’s Medical History  

 The history of a patient with epilepsy and ID must cover information about

   1.    The onset and course of the epilepsy.  

   2.    Seizure semiology, including subjective aspects of the seizures.  

   3.    Affect and behavior during the prodromal and postictal periods.  

   4.    Daytime distribution of the seizures.  

   5.    Severity of the seizures and seizure hazards.  

   6.    Specific seizure precipitating factors in the individual patient.  

   7.    Anticonvulsive efficiency and tolerability of the medication (present and past).  

   8.    Behavioral and psychiatric disorders of the patient and family members.     

V.P. Prasher, M.P. Kerr (eds.) Epilepsy and Intellectual Disabilities, 43

DOI: 10.1007/978-1-84800-259-3_4, © Springer Science + Business Media, LLC 2008



44 P. Martin

 In many cases it is very difficult to get sufficient information on the history of an 

adult patient with ID reaching back to infancy and childhood. Further, in persons 

with severe ID it is impossible to obtain an accurate history from the patient her- or 

himself. Often there are no informants who oversee the course of the seizure disor-

der over the whole lifespan of the individual with ID. 

 To classify not only the epileptic syndrome but also the cause of the ID in given 

patient it is often essential to get information on the early evolution of epileptic 

seizures. This applies, for example, to patients with severe myoclonic epilepsy in 

infancy (Dravet’s syndrome), where initially prolonged, generalized, or unilateral 

clonic seizures are typically triggered by fever occurring in normal infants. 7  

Psychomotor delay becomes progressively evident from the second year on and 

correlates with an initial high frequency of convulsive seizures. Another example 

would be an epileptic syndrome caused by hypothalamic hamartomas associated 

with cognitive deterioration, behavioral problems, and precocious puberty in many 

cases. Gelastic seizures occur in almost all children with hypothalamic hamartoma 

but are not a prominent feature of epilepsy in adult patients. 8 , 9  Therefore, gelastic 

seizures in the history would give an important hint about a hypothalamic hamar-

toma being the cause of ID in a patient with epilepsy and behavior problems. 

 It may seem impossible to obtain information on the subjective experience of 

seizures from a person with severe ID. A competent physician should be able to 

allow for this when he or she intends to identify details of the seizures in the 

severely impaired person. There can be short verbalizations ( “ ah, ”   “ fear, ”   “ oh no, ”  

etc.) and, in some patients, behavioral changes (clinging to an attendant person, 

fearful face, etc.) that constantly appear at the beginning of a seizure, followed by 

impairment of consciousness and motor symptoms. In either event those symptoms 

are an indication of auras or simple partial seizures.  Their presence leads to the 

presumption that the patient suffers from localization-related epilepsy, and may be 

 crucial considerations when epilepsy surgery is considered. The existence and 

duration of auras are also important with regard to the patient’s ability to protect 

her- or himself in the initial state of a seizure where self-harm may result (e.g., drop 

seizure). Sometimes, if the symptoms of an aura last long enough, it may enable the 

caregivers to administer emergency medication before the simple partial seizure 

progresses to, for example, a tonic clonic seizure. In some instances, when auras 

consist of a feeling of fear, an anxiety disorder may develop in a patient. 10  In those 

cases, carefully working up of the seizure semiology gives the crucial information 

for interpreting a coexisting psychiatric disease. 

 Many patients with epilepsy eventually experience prodromal changes of their 

mood and behavior that signal the impending seizure to their caregivers. Symptoms 

frequently seen are aggression, dysphoria, or hyperactivity. Elation, increased 

speech production, and strengthened attentiveness also occur, as well as other emo-

tional and behavioral changes. Different affective states, often amelioration of the 

mood and affability, can be seen in the postictal period. Prodromal and postictal 

symptoms, as opposed to the epileptic aura, are not part of the electroclinical sei-

zure and are not accompanied by ictal neurophysiological changes.  The subjective 

facet of the epileptic disorder is important to help understand any prodromal or 



postictal affective changes. In most of the patients with an ID this would only be 

possible to assess during the  caregiver interview. 11  –  13  

 Information on seizure semiology should enable the physician to differentiate 

between epileptic and psychogenic nonepileptic seizures (PNES). Table  4.1  lists 

semiologic details that can help to distinguish PNES from epileptic seizures. In 

patients with ID it is likewise of importance to make out other paroxysmal nonepi-

leptic motor and behavior events (Table  4.2 ). Although this information has already 

been mentioned in Chapter 1 it will be discussed in more detail in this chapter.   

 Information about night-time distribution of seizures is especially difficult in 

those patients who live in settings which do not provide observation during the 

night. Sleep- and awakening-related seizures are missed by the caregivers in those 

cases. It is, however, important to know about seizures during sleep and waking up. 

In many cases there maybe less complicating hazards because the patient cannot 

  Table 4.1      Clinical characteristics of psychogenic nonepileptic 

seizures (PNES)

 Symptoms in PNES 

 Long duration (frequently more than 10 minutes) 

 Status of psychogenic nonepileptic seizures (PNES) are frequent 

 Predominantly motor behavior 

 • Diminished rhythmicity 

 • Beating and kicking movements 

 • Pelvic thrusting 

 • Head reclination 

 • Discontinuous; crescendo-decrescendo pattern 

 • Missing anatomical logics 

 • Less uniform (different seizures of the same patient) 

 Eyes closed/screwed up 

 Pupillary reaction to light 

 Reaction to sensory stimuli during the seizure 

  No or little postictal exhaustion  

 Enuresis and encopresis may happen 

 Nearly never lateral tongue bites 

  Table 4.2      Paroxysmal nonepileptic motor and behavior events that can be confused with 

epileptic fits

 Neurological/Cardiovascular  Psychiatric/Behavioral 

 Exaggerated startle response  Tics 

 Sleep disorders/parasomnias  Aggression 

 Syncopes  Stereotype movements 

 Falls (other causes like disorders 

of gait and balance) 

 Paranoid and hallucinatory experiences leading to 

 “ absorbed ”  absence-like behavior 

 Dsykinetic movements  Anxiety behavior 

 Behavioral expression of pain and other somatic complaints 

 Elation and laughter 
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fall and hurt her- or himself while resting in bed. Sleep-related seizures, however, 

compromise the sleep effectiveness and quality, thus leading to daytime sleepiness, 

as well as to behavioral and cognitive changes when the patient is awake. 14 , 15  The 

physician should know about the habitual sleep position of a patient experiencing 

seizures during sleep as well as about the size and material of her or his pillow. This 

may aid the risk assessment of asphyxiation during a sleep-related seizure. 

 Other important questions concerning hazards of sleep related seizures would 

be: Is there an initial cry that warns caregivers when a seizure takes place, and does 

the patient move significantly while having a seizure so as to make an epilepsy 

alarm system suggestive, or is she or he in danger of falling out of bed while having 

a seizure? 

 The severity of seizures experienced by a patient can be assessed, in addition to 

other criteria, by the duration of the dimming or loss of consciousness, absence of 

protective warning time, and the danger of falling. Seizures with falls are tonic, 

atonic, tonic-clonic, or, more rarely, myoclonic. Tonic seizures are very frequently 

seen in epilepsy patients with a ID and often precede a psychomotor evolution of 

the seizure in this patient group. Of seizures with falls, atonic seizures lead most 

frequently to severe injuries. 16  Almost half of the patients who experience epileptic 

drop attacks have ID. 17  

 As part of the assessment of seizures, it is important to assess for precipitating 

factors. Not only in infancy and childhood but also in adolescence and adulthood 

seizures may be precipitated by infectious diseases and fever. 18  In some patients this 

can be a regular and frequent occurrence. The excerbation of epilepsy by fever is 

characteristic of individual syndromes like Angelman syndrome or Dravet’s syn-

drome. 7 , 19  The contrary condition  can also be true  —  improvement in the seizure 

disorder during febrile infections. 20  

 There are numerous other seizure-inducing factors, such as many different sen-

sory stimuli, e.g., flashing lights, other visual and acoustic stimuli, or putting one’s 

hands into warm water or touching particular kinds of fabrics. The physician has to 

know about specific seizure-precipitating factors in his or her epilepsy patients and 

whether or not there are hints of a possible self-induction of seizures. 21  –  23  Other 

important factors leading to an augmentation of seizure frequency are discomfort 

and stress or conflicts at the residential home or working place. 18  A worsening of 

the epilepsy may also be due to sleep disturbances of any kind, and seizures and 

antiepileptic treatment are associated with sleep disruption. 24   Neither stress nor the 

sleep disturbances are often reported spontaneously by the patient or their caregiv-

ers; therefore, the physician has to actively inquire about those factors. 

 The potential adverse effects of antiepileptic medication on a person with ID 

should de considered prior to initiating the medication. Almost every antiepileptic 

drug has potential adverse effects on emotional states and behavior. Some sub-

stances, such as barbiturates, topiramate, or vigabatrin, are particularly prone to 

exert undesired psychiatric effects. When starting with a new drug, the risk of 

newly developing or enhanced emotional or behavioral disorders in an individual 

patient can be estimated by taking account of several risk factors: difficult-to-treat 

epilepsy, anticonvulsive polypharmacy, rapid titration, and high dosages, as well as 
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an individual and family history of previous psychiatric disorders. 25  The latter have 

to be assessed carefully before starting with a new substance.  

  Diagnostic Evaluation: Aims and Questions to be Answered  

 Together with historical data, the diagnostic evaluation must answer several ques-

tions. First, it must determine  whether a paroxysmal event is of epileptic nature and 

whether the patient should be diagnosed with epilepsy. Second, if the diagnosis is 

epilepsy, it must be assigned to an epilepsy syndrome (see Table  4.3 ). Third, a pos-

sible structural cause of the seizures (and ID) should be looked for, as well as a 

possible underlying genetic disorder (with epilepsy and ID).  

 Classification with a particular epileptic syndrome provides contingent prognos-

tic and therapeutic implications. Structural lesions of the brain indicate not only a 

possible epileptogenic lesion but also give information on the causes of disorders 

(e.g., motor, visual, etc.) associated with the ID and epilepsy. The diagnosis of a 

syndrome, a genetically determined developmental disorder of the brain, or a neu-

rocutaneous syndrome form the basis of genetic counseling of the family (see 

Tables  4.4  and  4.5 ).   

 As part of the ongoing assessment of epilepsy, other associated disorders should 

be identified by the clinical examination. These can affect the occurrence and the 

course of epilepsies in persons with ID (see Chapter 3). For example, epilepsy is 

one of the most common disorders associated with cerebral palsy (CP). Population-

based studies and clinical series revealed a ratio of 30 – 40% of concomitant epi-

lepsy in children with CP. Epilepsy is significantly more common in patients with 

severe CP and with ID. 42  Epilepsy in hemiplegic CP can be difficult to treat in many 

cases. 43  In autistic persons the chance of experiencing an unprovoked seizure is 

substantially higher than in the general population (up to 39% in autism). There is 

an elevation in risk in early childhood and another subsequent increase in adoles-

cence in autistic persons, i.e., a bimodal age distribution of epilepsy incidence. 44 , 45  

 In rarer cases, inborn metabolic diseases have to be considered in the etiological 

diagnosis of ID and epilepsy, but they will not be discussed in this chapter. 

  Table 4.3      Epilepsy Syndromes associated with ID. 26 

  Epileptic syndrome  

 Early infantile epileptic encephalopathy with suppression-burst  Ohtahara’s syndrome 

 Early (neonatal) myoclonic encephalopathy 

 Infantile spasms  West syndrome 

 Lennox-Gastaut syndrome 

 Severe myoclonic epilepsy in infancy  Dravet’s syndrome 

 Epilepsy with myoclonic absences 

 Epilepsy with myoclonic-astatic seizures  Doose’s syndrome 
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   Electroencephalography (EEG)  

 Besides a detailed and comprehensive history, an EEG assessment is the most 

important diagnostic method in the diagnosis of epilepsy. Obtaining an EEG 

recording in patients with ID is difficult and time consuming in many cases. This 

  Table 4.5      Neurocutaneous syndromes associated with ID and epilepsy/seizures 31  –  41

 Syndrome  Prevalence 

 Incidence 

of ID 

 Incidence of 

Epilepsy/Seizures 

 Tuberous sclerosis complex  1 : 30 000  38 – 53%  78% 

 Neurofibromatosis I  1 : 3000  30 – 45%   3-12% 

 Sturge-Weber syndrome  1 : 10 000  70 – 75%  80% 

 Linear nevus sebaceus 

syndrome 

 500 cases described  61%  67% 

 Hypomelanosis Ito  Unclear 1: 3000 children 

in a pediatric service 

 57 – 70%  37-53% 

 Incontinentia pigmenti  1 : 40 000  7 %  9% 

 Proteus syndrome  < 1 : 10 6   Described  Described 

 Neurocutaneous melanosis   1 : 2·10 5   −  5·10 5   Described  Described 

 Basal cell nevus syndrome  1 : 57 000  Described  Described 

 Chediak-Higashi syndrome  200 cases described  Described  Described 

  Table 4.4      Cerebral developmental disorders and their presently known genetic causes 27  –  30

 Disorder  Gene (localization) 

 Lissencephaly type I, Subcortical band 

heterotopia 

 LIS 1 (17p13.3), DCX (X q22.3-q23) 

 X chromosomal lissencephaly with 

abnormal genitalia (XLAG) 

 ARX (Xp22.12) 

 Lissencephaly with cerebellar 

hypoplasia 

 RELN (7q22), VLDLR (9q24) 

 Cobblestone lissencephaly (in, e.g., 

Walker Warburg disease, Muscle 

eye brain disease, Fukuyama 

disease) 

 POMT1 (9q34.1), POMT2 (14q24.3), POMTGnT1 

(1p33-p34), FKRP (19q13.3), FCMD (9q31), 

LARGE (22q12.3) 

 Holoprosencephaly  SIX3 (2p21), SHH (7q36), TGIF (18pter-q11), ZIC2 

(13q32), ZIC1-ZIC4? (3p24-pter), forkhead 

homologue (13q12-14), thyroid transcription factor-

1? (14q13), homologue to mouse coloboma (20q13), 

? (1q42-qter), ? (5p), ? (6q26-qter), PTCH (9q22.3), 

DHCR (11q13); trisomy 13, trisomy 18 

 Microcephaly  MCPH1 (8p23), CDK5RAP2 (9q34), ASPM (1q31), 

CENPJ (13q12.2) 

 Periventricular nodular heterotopia  FLNA (Xq28) 

 Autosomal recessive periventricular 

heterotopia with microcephaly 

 ARFGEF2 (20q13.12) 

 Polymicrogyria (bilateral frontoparietal)  GPR56 (16q13) 
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is true especially in timid and restless persons. In those cases it is often helpful to 

customize the patient slowly to the situation. Providing a familiar situation by 

allowing the patient to hear her or his favorite music or to bring a familiar object 

would have a calming influence. 

 It is advisable to keep the time the EEG assistant takes to apply the electrodes to 

the head as brief as possible. Among the many different EEG electrode application 

techniques, electrocaps are especially suited for patients with ID and/or behavioral 

problems. They are made of an elastic fabric with electrodes firmly integrated into 

the caps. Electrocaps are available in different seizes and provide a significantly 

shorter application time than other systems. Their main drawback is that their fixed 

electrodes can be placed only roughly adjusted to the individual head size and 

shape according to the international 10 – 20 positioning system. Many patients with 

ID will not cooperate sufficiently so as to obtain effects of hyperventilation on the 

EEG. Using a wind wheel is a practicable tool in those cases. 

 When an EEG is performed to evaluate patients with suspected seizures the first 

recording should be performed for at least 20 minutes and should, when possible, 

involve hyperventilation and intermittent photic stimulation. 46  There continues to 

be debate on the degree of usefulness of the EEG in the diagnosis of epilepsy in 

persons with ID 47 ; however, clinicians in their day-to-day practice still prefer to 

undertake an EEG assessment. 

 As it is very unlikely to record a patient’s habitual seizure during routine EEG, 

interictal epileptiform discharges (IEDs) are the most significant EEG changes 

when epilepsy is in question. Interictal epileptiform discharges are rare in individu-

als, especially adult persons, without epilepsy. In patients without epilepsy (in the 

community) they are found in 3.3% with no provoked or unprovoked seizures dur-

ing follow-up. 47  The occurrence of IEDs in selected populations of healthy adults 

is reported to be much lower. 48  

 A first EEG recorded from patients with epilepsy shows IEDs in only 20 –

 50%. 47 , 48  The yield of EEG can be substantially increased by repeating recordings 

and activation techniques like hyperventilation, intermittent photic stimulation, and 

sleep deprivation. 49  Hyperventilation is more effective in generalized epilepsies, 

where it provokes 3/s spike wave activity; hyperventilation seems also able to 

enhance slow spike and wave activity in symptomatic generalized epilepsies, which 

occur frequently in persons with ID. 50  Intermittent photic stimulation can elicit dif-

ferent EEG responses, of which the photoparoxysmal response (generalized parox-

ysms with spike-/polyspike and slow waves) is specifically associated with epilepsy. 

It is most probably a genetic trait and is particularly seen in young patients with 

generalized epilepsies. 49  Sleep EEG increases the sensitivity of EEG by a substan-

tial amount of 30 – 70% (including a sampling effect, due to the additional sleep 

EEG with a longer recording time), sometimes even up to 90% when it is recorded 

after sleep deprivation. 49 , 51  

 Among EEG changes in patients with ID and epilepsy there are various typical 

patterns characterizing (1) a specific epileptic syndrome, (2) a peculiar disorder of 

the cortical development, or (3) genetic syndromes associated with ID and epilepsy. 

Hypsarrhythmia is the specific EEG correlate of infantile spasms (West syndrome). 
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Slow spike and wave activity is usual  in the Lennox Gastaut syndrome but is of 

 little specificity, whereas sleep-related frontal spike bursts (runs of rapid spikes) 

with and without tonic seizures are much more distinctive. 52 , 53  Ohtahara’s syndrome 

shows characteristic EEG features with suppression-burst pattern, where bursts last 

2 – 6s and comprise high-voltage slow waves intermingled with spikes. 54  Dravet’s 

syndrome, myoclonic astatic epilepsy, or the syndrome of myoclonic absences do 

not show any characteristic interictal EEG pattern; EEG photosensitivity, however, is 

very frequently seen in children with Dravet’s disease. 7 , 55 , 56  

 Several distinct structural lesions of the brain that cause epilepsy (and ID) show 

characteristic changes of the interictal EEG. In Sturge-Weber syndrome the most 

consistent interictal EEG finding is a depression of amplitude over the affected 

hemisphere or parts of the hemisphere. Epileptiform activity appears frequently 

over the contralateral hemisphere or, in children, as a bilateral synchronous parox-

ysmal activity. 57  Interictal EEG patterns in focal cortical dysplasia consist of con-

tinuous or quasicontinuous rhythmic spiking or repetitive spiking in many 

patients. 58 , 59  

 In hemimegalencephaly, background activity is often asymmetric with patho-

logical alpha activation (higher amplitudes over the hemimegalencephalic hemi-

sphere) and loss of physiological activity (e.g., sleep spindles) on the side of the 

pathology as well as suppression burst activity and/or hemihypsarrhythmia. 60 , 61  

There are rather uniform EEG findings in bilateral subcortical band heterotopia 

(double cortex syndrome): more or less slow background activity and paroxysmal 

high-voltage bilateral synchronous slow activity with intermingled spikes and sharp 

waves as well as sporadic focal epileptiform activity. 62  The EEG in Type I lissen-

cephaly frequently shows an absence of the normal distribution of local activities; 

diffuse, rhythmic fast alpha and beta activity; high-voltage focal, multifocal, or 

bisynchronous spike wave activity. 63  

 There are several genetic syndromes associated with ID and epilepsy in 

which frequently appearing and typical EEG patterns are described. In Angelman 

syndrome (AS) characteristic EEG patterns do not differentiate between patients 

with and without seizures. The most frequent finding, independent of the 

patient’s age, is high-amplitude 2 – 3 Hz rhythmic activity over the frontal regions 

with interspersed epileptiform elements. In childhood high-amplitude rhythmic 

4 – 6 Hz activity over the occipital regions with associated spikes, facilitated by 

eye closure, is a frequent pattern in AS. 64  

 In Wolf-Hirschhorn syndrome paroxysms of bisynchronous 2 – 3Hz waves of 

high amplitude associated with sharp waves and spikes of lower amplitude seem to 

be a characteristic EEG pattern, enhanced during drowsiness and sleep. 65 , 66  In 

Kabuki syndrome, a clinical entity in which a consistent genetic abnormality has 

not been defined yet, characteristic EEG findings with temporo-occipital spikes 

(during sleep) are described. 67  In many other syndromes associated with ID and 

epilepsy no characteristic EEG patterns could be found. 

 Long-term EEG or video-EEG monitoring can add substantial information and 

serve as the gold standard in relation to many clinical questions:
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   1.    To differentiate between epileptic seizures and nonepileptic paroxysmal events.  

   2.    To reveal sleep-related seizures.  

   3.    To obtain more information on the semiology of seizures.  

   4.    To obtain information on the electroclinical correlation of seizures with respect 

to epilepsy surgery.  

   5.    To relate (subtle) seizures to possible cognitive impairment.     

 All aspects mentioned above can be applied to patients with ID. In individuals with 

severe ID, especially in Rett’s syndrome, paroxysmal (repetitive, hyperactive) 

behavior is frequently mistaken for epileptic events. In many cases a correct diag-

nosis is only achieved by video-EEG monitoring, where, on the other hand, subtle 

seizures not previously recognized by the caregivers can be uncovered. 68  Even in 

cases with multifocal cerebral lesions and multifocal interictal epileptiform dis-

charges, TSC  ictal recordings together with magnetic resonance imaging (MRI) can 

identify the focus of seizure activity. Epilepsy surgery is beneficial in many patients 

with TSC who become seizure free after resection of the epileptogenic tuber. 69   

   Neuroimaging

 Magnetic resonance imaging serves as the method of first choice, not only to iden-

tify a possible epileptogenic lesion but also to reveal the causes of ID and other 

associated disorders (Figures  4.1 and 4.2 ).   

 The advantages of MRI over computed tomography (CT) are numerous. First of 

all, the sensitivity and specificity of CT in patients with epilepsy to detect and 

characterize anomalies and possible epileptogenic lesions is far too low; in addi-

tion, CT uses ionizing radiation. Computed tomography, however, has a higher scan 

speed and therefore is still crucial in emergency situations. Neuroimaging goals are 

  Fig. 4.1      MR images of a patient with extreme microcephaly, learning disability, and epilepsy. (A) 

Sagittal T2-weighted inage (compare the size of the eye with the brain size!). (B) T1-weighted 

image showing conglomerate masses of gray matter (heterotopias) between ventricular walls/basal 

ganglia and the cortex  (arrows)        
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to identify underlying lesions and to help in the formulation of syndromic and etio-

logical causes of epilepsy and associated disorders (ID, CP, etc.) in a given patient. 

To detect a circumscribed lesion in an epilepsy patient with refractory epilepsy 

implicates the possibility of surgical treatment (Figures  4.3  to  4.5 )  .    

A B

C

  Fig. 4.2      MR images of a patient with a history of preterm birth and learning disability, cerebral 

palsy and epilepsy, showing bilateral periventricular leukomalacia  (arrows) . (A) Axial fluid 

attenuated inversion recovery (FLAIR) images showing periventricular white matter abnormalities 

around the frontal horns and the trigone of both sides. (B) Coronal FLAIR sequence and (C) 

Coronal T1-weighted inversion recovery sequence, both showing residual core cavities of periv-

entricular hypoxic-ischemic lesions       
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 Defined disorders of cerebral development like lissencephaly and band hetero-

topias, polymicrogyria, and hemimegalencephaly or cerebral lesions in neurocuta-

neous syndromes are demonstrated by MRI and can be frequently traced back to 

peculiar genetic factors ( Figures  4.6  to  4.8 ; see also Table  4.4 ).    

 MRI protocols in patients with epilepsy should include T1-weighted and T2-

weighted sequences as well as FLAIR (fluid-attenuated inversion recovery) 

  Fig. 4.4      MR images showing a hypothalamic hamartoma  (arrow)  in a patient with learning dis-

ability, drug-resistant epilepsy, and severe aggressive behavioral disturbances as well as preco-

cious puberty. The patient underwent gamma knife radiosurgery resulting in substantially better 

seizure control and improvement of behavior. (A) T1-weighted sagittal and (B) coronal T2-

weighted images       

  Fig. 4.3      MR images of a right parietal dysembryoblastic neuroepithelial tumor  (arrow)  identified 

as an epileptogenic lesion. (A) FLAIR sequence before and (B) T2-weighted sequence after surgi-

cal resection  (arrow)        
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sequences, and T1-weighted inversion recovery sequences in two or three orthogonal 

planes (axial, coronal, and sagittal) with a slice thickness of 1.5 to 3.0 mm. The 

sequences should include volume acquisition with thin partition size (< 1.5-2.0mm) 

to allow reformatting and three-dimensional reconstruction. Gradient echo 

sequences with high sensitivity to differences in magnetic susceptibility are suited 

to detect hemosiderin-containing and calcified lesions (e.g., in Sturge-Weber 

syndrome). 70 , 71  In most cases patients are not able to keep still during the MRI 

examination. Therefore brief  anesthesia will be necessary. This would be a conven-

ient opportunity to perform other examinations such as lumbar puncture or 

ophthalmoscopy. 

  Fig. 4.5      MRI scans of a patient with tuberous sclerosis complex. (A) Axial fluid attenuated inver-

sion recovery images (FLAIR) showing multiple cortical tubers  (arrow) . (B) Coronal T2-weighted 

image demonstrating multiple subependymal nodules  (arrows)  of the trigona. (C, D) Coronal T2-

weighted and T1-weighted images of a subependymal giant cell astrocytoma at the level of the 

foramen of Monro  (arrow)        
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 Other neuroimaging techniques, such as single-photon emission CT (SPECT), 

positron emission tomography (PET), magnetic resonance spectroscopy (MRS), 

functional MRI (fMRI), and magnetoencephalography (MEG), are additional tools 

in the context of preoperative workup but are beyond the scope of this chapter.   

  Fig. 4.6      Coronal T1-weighted inversion recovery sequences showing bands of ectopic neuronal 

tissue in the white matter of the cerebral hemispheres – band heterotopias – which are broader on 

the right in this patient. (A) Parietal section and (B) frontal section       

  Fig. 4.7      Axial T1-weighted MR image of a 9-month-old male patient with severe developmental 

disability, catastrophic epilepsy, micropenis, and hypospadiasis, diagnosed with X-linked lissen-

cephaly with abnormal genitalia (XLAG) and with a mutation of the Aristaless-related homeobox 

gene (ARX). The image shows typical and severe pachygyria, more in the posterior than in the fron-

tal cortical regions, with moderately thickened cortex and complete agenesis of the corpus callosum       
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  Summary/Conclusion

 The history, clinical examination, EEG, and MRI are the most important elements 

in patients with ID and epilepsy. Though the prevalence of epilepsies is substan-

tially higher in individuals with ID than in the general population, it may be more 

difficult to differentiate nonepileptic paroxysmal motor and behavioral events from 

epileptic seizures. The diagnostic process, in particular, must cover the issues of 

  Fig. 4.8      MRI morphology of perisylvian polymicrogyria. (A) Axial and (B) coronal T2-weighted 

images showing widespread bilateral frontoparietal polymicrogyrias surrounding the Sylvian fis-

sure  (arrows) . (C) Smaller circumscribed polymicrogyrias in the depth of the lateral sulcus on 

both sides  (arrows)        
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possible hazards of fits,  precipitating factors, and also possible subjective aspects 

of seizures. Seizure semiology, EEG findings, and structural changes on MRI scans 

may help to judge whether an individual patient suffers from surgical remediable 

epilepsy. 

 In many patients, particularly in those who live in residential homes, seizures, 

especially sleep-related fits,  are missed but can be detected during long time EEG-

video monitoring.All diagnostic steps are in most cases more difficult to perform 

and more time consuming than in patients without ID and require a special training 

of physicians and other health professionals. 

 More frequently than in persons without ID, the diagnostic process, including a 

thorough clinical examination, must aim at an etiological and syndromal (genetic) 

classification, thus providing a basis of further prognostic statements, therapeutic 

decisions, and family genetic counseling.      
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   Chapter 5   
 The Differential Diagnosis of Epilepsy 

          S.   M.   Zuberi      

  Introduction  

 Most children and adults seen in a first-seizure clinic or paroxysmal disorders clinic 

will not have epilepsy. There are as many, and likely many more, imitators and 

mimickers of epilepsy as there are different types of epileptic seizure. Several studies 

in adult and pediatric populations have shown high levels of misdiagnosis of 

epilepsy, consistently on the order of 25 – 50% 1 ,  2 . Unfortunately, the principal rea-

son why many individuals are wrongly diagnosed is a lack of time and effort spent 

on the difficult art of history taking. In a first-seizure clinic the history takes clear 

precedence over the neurological examination, which in this context is often of 

limited value. Physicians must have an equally expert knowledge of the imitators 

of epilepsy as of the myriad clinical expressions of epileptic seizures in order to 

better refine and guide the history taking process. 

 The paramount importance of history taking is confirmed by the observation that 

misdiagnosis of epilepsy is high throughout the world, irrespective of the wealth 

and resources available to the health care system. Although the principal error is 

diagnosing epilepsy in an individual who does not have epileptic seizures, there are 

certain epileptic seizures, particularly those arising from the frontal lobe at night-

time, which may mimic nonepileptic events. 3  

 The differential diagnosis of epilepsy encompasses the same spectrum of dis-

orders and normal behaviors in individuals with and without intellectual disabili-

ties (ID). In this context we must acknowledge that frequently any paroxysmal 

event in an individual with ID is often wrongly assumed to have an epileptic basis 

until proved otherwise. The physician must recognize that stereotypes and other 

behavioral events are more frequent and often more atypical in this population. 

A child or adult with a brain injury will have a higher risk of epileptic seizures 

than the general population. but they will also have a higher risk of nonepileptic 

myoclonus, sleep disturbance, and movement disorders. There are rare special 

situations leading to nonepileptic seizures, such as compulsive Valsalvas in chil-

dren with autism resulting in anoxic seizures, which are rarely seen in the non-ID 

population. There are also many situations in which epileptic and nonepileptic 

disorders may coexist. 
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 The diagnosis of epilepsy must be positive and not based on exclusion of 

other possibilities. Evidence of an epileptic seizure from a detailed history 

should ideally be supported by additional investigations. If the physician is 

honest with the patients and caregivers concerning high levels of misdiagnosis, 

then it is unlikely they will begrudge the time taken to reach diagnostic cer-

tainty. There is often a perception that delaying the diagnosis of epilepsy will 

be dangerous and that doubt or uncertainty is a sign of a lack of the physician’s 

skill. However, there is little evidence that reasonable delay in diagnosis is 

harmful. This compares to the mounting evidence that misdiagnosis leads to 

inappropriate medical treatments and limitation of educational and employment 

opportunities. If it is epilepsy, then continued review, an open mind, and the use 

of videotape recordings with or without electroencephalography (EEG) studies 

or ambulatory EEG may allow early diagnosis. For the individual with ID who 

requires respite or other community support, the diagnosis of an additional 

medical condition may result in withdrawal or limitation of support or an 

increased financial cost of that support. The impact of epilepsy misdiagnosis 

can span more than one generation; if a woman is inappropriately treated with 

medication through her pregnancy, her child is at risk from the teratogenic 

effects of antiepileptics, and the physician is at risk of a lawsuit. 

 In this chapter the term  seizure  is not synonymous with an event with an epilep-

tic basis. Many terms such as  fit, seizure , and  convulsion  are used interchangeably 

and can sometimes lead to confusion when ascribed to a particular individual. I 

believe it clarifies matters if we use the term  epileptic seizure  for a change in behavior 

caused by a hypersynchronous discharge of cortical neurons and use specific 

prefixes such as  pseudo - or  psychogenic  or  nonepileptic  or  anoxic  when describing 

seizures that do not have an epileptic basis. 

 The diversity of nonepileptic events is considerable. Some of these nonepileptic 

events fully justify the term  nonepileptic seizure . 4  The most common type of none-

pileptic seizure leading to diagnostic confusion in clinical practice is the anoxic 

seizure, or syncopal convulsion. 5 ,  6  

 When children suspected of having epilepsy are studied for diagnostic pur-

poses in tertiary monitoring units, nonepileptic events predominate. 7 ,  8  In the 

study of Bye and colleagues, 7  which included children with ID, psychological 

and sleep phenomena were most common, and the EEG frequently showed mis-

leading  “ epileptiform ”  discharges. Kotagal and colleagues 8  reported on 134 

children and adolescents referred to a pediatric epilepsy monitoring unit at the 

Cleveland Clinic over a 6-year period. They divided their results into three age 

groups. In the preschool, two-month to five-year group, the most common diag-

noses were stereotypies, sleep jerks, parasomnias, and Sandifer syndrome. In the 

school-age 5- to 12-year group the most common diagnoses were conversion 

disorder (psychogenic pseudoepileptic seizures), inattention or day dreaming, 

stereotypies, sleep jerks, and paroxysmal movement disorders. In the adolescent 

12- to 18-year group, over 80% had a diagnosis of conversion disorder (hysteria, 

psychogenic pseudoepileptic seizures). A significant proportion, 19 – 46%, of the 

children studied had concomitant epilepsy.  
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  Classification of Nonepileptic Seizures and Events  

 Nonepileptic seizures and events can be classified into six broad and sometimes 

overlapping clinical categories:

   1.    Syncopes and anoxic seizures.  

   2.    Psychological disorders.  

   3.    Derangements of the sleep process.  

   4.    Paroxysmal movement disorders.  

   5.    Migraine and disorders possibly related to migraine.  

   6.    Miscellaneous neurological events.     

   Syncopes and Anoxic Seizures  

 The term  anoxic seizure  is shorthand for the clinical or electroclinical event that 

occurs as a result of the cessation of nutrition to the most metabolically active neu-

rons. The anoxic seizure is the consequence of a syncope, that is, the abrupt cutting 

off of the energy substrates to the cerebral cortex, usually through a sudden 

decrease in cerebral perfusion by oxygenated blood. Less complete or less rapidly 

evolving syncopes have less dramatic consequences. The seizure may manifest as 

a mixture of sensory symptoms, jerks, stiffening, and altered consciousness. 

 Although I have divided the syncopes into various categories, considerable 

overlap occurs. In particular, it seems likely that vasovagal syncope, neurocardiogenic 

syncope, reflex anoxic seizures or reflex asystolic syncope (RAS), and breath-holding 

spells or prolonged expiratory apnea are all varieties of neurally mediated syncope. 

When adults, caregivers, parents, or children require more information or are upset 

when told that it’s only breath holding or only a simple faint, contact with an 

organization which provides support and additional literature may be very helpful 

(  http://www.stars.org.uk    ).   

  Reflex Anoxic Seizures or Reflex Asystolic Syncope: RAS  

 Gastaut used the term reflex anoxic cerebral seizures to describe all the various 

syncopes, sobbing spasms, and breath-holding spells that followed noxious stimuli 

in young children. 9  Since 1978, reflex anoxic seizure has been used more specifi-

cally to describe a particular type of nonepileptic convulsive event, most commonly 

induced in young children by an unexpected bump to the head. 10  Although other 

terminology, such as pallid/white breath-holding and pallid infantile syncope, has 

been applied to such episodes, the term reflex anoxic seizure is now widely recog-

nized. More recently, the term reflex asystolic syncope has been used. Until the 

advent of cardiac loop recorders, direct evidence with respect to the pathophysiology 

of natural attacks has been very limited. Since prolonged cardiac recording has 
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become feasible in children, many recordings of prolonged reflex asystole have 

been recorded and several examples published. 11 , 12  

 A typical history would be that of a child who in response to a bump on the head 

or a cut will go  “ white as a sheet, ”  lose consciousness, and then collapse to the 

floor, sometimes becoming floppy and then recovering but frequently progressing 

to dystonic extension of limbs and a few irregular spasms or jerks of the body. The 

loss of consciousness, collapse, stiffenings, and jerking movements are the anoxic 

seizure. The abnormal movements are brainstem release phenomena and are not 

epileptic in origin. They occur because the syncope has cut off nutrition to the 

higher centers of the cerebral cortex. 

 The caregivers will be terrified, often believing the child has died. The child may 

recover consciousness rapidly, within seconds, but may be miserable and tired, and 

some children continue to sleep for an hour or more. Although the  “ seizure ”  may 

last seconds, the caregiver’s perception will be that it has lasted for minutes. Using 

the second hand of a watch while the witness tries to replay the image in their 

mind’s eye will often help to differentiate between seconds and minutes. 

 As children grow older, reflex anoxic seizures may cease altogether or change 

to more obvious convulsive or nonconvulsive vasovagal syncope in childhood and 

adolescence. It is possible, although proper long-term studies have not been done, 

that syncopes may reappear in old age. 

 Beyond the toddler stage, individuals may report sensory disturbances along with 

the syncopes. Most dramatic are out-of-body experiences with a dream-like quality, 

which may include the feeling of having floated up to the ceiling and and watching 

his or her body lying on the floor in a seizure. 13  Night terrors (see  “  pavor nocturnus  ”  

below) as a sequel to the syncopal episodes have also been reported by parents. 

 It is best to try to make a precise diagnosis as to whether a convulsive syncope 

in a young child is cardiogenic or respiratory in origin. If it is cardiogenic, then the 

main differential diagnosis is a reflex anoxic seizure (reflex asystolic syncope) ver-

sus a convulsive syncope from long QT syndrome or other cardiac cause. If it 

appears to be a respiratory (i.e., apneic) syncope, then the differential diagnosis is 

breath-holding spells (prolonged end-expiratory apnea) or suffocation, in particular 

from imposed upper airway obstruction.  

  Vasovagal Syncope  

 Vasovagal syncope is the most familiar and predominant form of neurally mediated 

syncope. If classic reflex anoxic seizures (with reflex asystolic syncope) represent 

a fairly pure vagal attack, vasovagal syncope involves a vasodepressor component 

with variable vagal accompaniment. Episodes may begin in infancy, sometimes 

with reflex anoxic seizures, and thereafter are seen at all ages, becoming most dra-

matic perhaps in old age. 14  

 Tables in medical textbooks or works of epileptology tend to perpetuate gross 

errors with respect to the distinction between vasovagal syncope and comparable epileptic 

seizures. This may be in part because many authors equate syncope with some sort of 
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limp pallid swooning in the Victorian manner. Features mistakenly used to distin-

guish syncope and epileptic seizures have included incontinence, postictal sleep, 

injury, and convulsive jerks. In reality the situation is different. Vasovagal syncope 

may occur supine, particularly in the case of venipuncture fits, though some would 

call these reflex anoxic seizures, as the mechanism is strongly cardioinhibitory. Pallor 

and sweating are certainly not invariable, nor need onset be gradual. There is no dif-

ference between the liability to injury in convulsive syncope as opposed to a compa-

rable convulsive epileptic seizure. Convulsive jerks are certainly not rare but occur in 

perhaps 50% of vasovagal syncopes and more often in experimental syncope. 15  

Urinary incontinence is common, occurring in 10% of cases in one experimental 

study. 16  Unconsciousness may be much more than seconds and recovery, although it 

may be rapid in mild syncope, is not necessarily complete early on. It is true that pos-

tictal confusion, proper, is rare, but it can occur. Vasovagal syncope can occur more 

than once per day. Stimuli maybe very subtle, but it’s true that some sort of stimulus 

should be detected for at least some attacks in any individual. 

 The setting and stimulus are indeed the most important factors in allowing the pre-

sumptive diagnosis of vasovagal syncope, together with elicitation of the warning 

symptoms or aura, which are commonly present. A seizure which occurs while the 

individual’s hair is being blow-dried or brushed is almost always a vasovagal nonepi-

leptic convulsive syncope. Premonitory symptoms are usually present even if the dura-

tion is only a second or two, but sometimes these are forgotten and only recalled when 

syncope is reproduced, as in the head-up tilt test. All physicians are aware of the usual 

symptoms of cerebral ischemia, such as dizziness and greying out of vision and tinnitus, 

but an important additional symptom is abdominal pain. It may be difficult to tell 

whether abdominal pain is a symptom or trigger of a vasovagal syncope or an intestinal 

symptom of a strong vagal discharge. The latter is quite common and sometimes leads 

to confusion with the epigastic aura which may precede the complex partial component 

of a temporal lobe epileptic seizure. Almost all individuals with vasovagal syncope have 

a first-degree relative, commonly a parent, affected. 17  Sometimes this leads to more than 

one generation of a family being misdiagnosed as having epilepsy. 

 Occasionally head-up tilt testing may be useful not only as a diagnostic aid but 

as a diagnostic reinforcer. If everyone is convinced that the individual with convul-

sive syncope has  “ grand mal ”  epilepsy then reproducing the event on a tilt table 

may be helpful in undoing the wrong diagnosis. The test must reproduce the typical 

event. It must be remembered that an individual with epilepsy may also faint or 

have a drop in blood pressure during a tilt test.  

  Vagovagal Syncope  

 By contrast to vasovagal syncope, convincing vagovagal syncope is rare. The reflex is 

usually triggered by swallowing or vomiting; cardiac standstill results if the asystole 

is sufficiently prolonged, with a convulsive syncope (anoxic seizure). This is probably 

not a life-threatening disorder, but the symptoms can be troublesome, particularly if 
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the patient also has migraine with associated vomiting. Pacemaker therapy can be 

considered if events are frequent and interfering with quality of life.  

  Hyperventilation Syncope  

 Hyperventilation in any human induces various organic symptoms which may in 

certain individuals stimulate further hyperventilation and exacerbation of the original 

symptoms. A degree of panic may be so engendered. Hyperventilation in the clinic 

may reproduce the concerning symptoms. 

 Hyperventilation may trigger both epileptic and nonepileptic absences. 18  

 Individuals with Rett syndrome may have hyperventilation, apnea, complex 

behavioral stereotypies, and epileptic seizures, which may lead to diagnostic and 

therapeutic difficulties.  

  Orthostasis

 Syncope due to orthostatic hypotension secondary to autonomic failure is uncommon. 

Dopamine  ß -decarboxylase deficiency is a possibility in such a clinical situation. 19  

The simplest way of detecting orthostatic intolerance is to stand the individual on 

a foam mat (to avoid injury when falling) for 10 minutes with continuous blood 

pressure measurements. This method may also be used to provoke vasovagal 

syncope in young children, including those too young to tilt. 20  

 Chronic orthostatic intolerance can produce other symptoms, including symp-

toms of presyncope: lightheadedness,  “ dizziness, ”  and blurred vision. Furthermore, 

exercise intolerance, chronic fatigue, migrainous headache, nausea, abdominal dis-

comfort, chest discomfort, palpitations, shortness of breath, hyperventilation, 

peripheral cyanosis, and sweating and flushing on standing have been described in 

this condition. 21  

 Chronic orthostatic intolerance is sometimes part of the clinical picture in 

chronic fatigue syndromes, and it maybe helpful to consider this treatable disorder 

as a differential of idiopathic chronic fatigue syndrome. 

 One clinical picture comprising chronic orthostatic intolerance in teenagers and 

young adults is the postural orthostatic tachycardia syndrome (POTS). 22  Patients have 

symptoms of chronic orthostatic intolerance with significant daily disability associ-

ated with a marked tachycardia on standing: a heart rate increase of >30 beats/minute 

or a heart rate of >120 beats/minute within 10 minutes of head-up tilt. 21   

  Long QT Disorders  

 The long QT syndromes are associated with genuinely life-threatening syncopes, 

which may be hypotonic or convulsive. The mechanism of the syncopes is a ven-

tricular tachyarrhythmia, normally torsades de pointes. As a rule, there is no great 
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difficulty in the diagnosis of the syndrome of Jervell and Lange-Nielsen, in which 

congenital deafness is associated with an autosomal recessive inheritance. 23  Much 

more difficult is the Romano-Ward syndrome, which is dominantly inherited but 

with incomplete penetrance. There is a degree of overlap between the stimuli which 

induce the neurally mediated syncopes and those which trigger the ventricular 

tachyarrhythmias of the long QT syndrome. The two situations in which cardiac 

arrhythmias have to be actively considered are those in which convulsions occur:

   1.    During exercise, especially when that exercise is emotionally charged;  

   2.    Events triggered by fear or fright.     

 Long QT disorders are very much less common than neurally mediated syncopes 

such as reflex anoxic seizures/reflex asystolic syncope, but this diagnosis should 

be sought when the precipitants of a cardiac syncope are not of the typical benign 

reflex anoxic seizure type (that is to say unexpected bumps to the head). This is 

another reason for trying to separate by history cardiac and respiratory 

syncopes. 

 A child was recently referred to the neurology service in our hospital with a history 

of convulsions triggered by fear or fright such as  “  seeing a mask at a Halloween 
party . ”  This, along with the history contained in the referral letter that the boy had 

a cochlear implant, was enough for us to expedite the appointment, arrange an 

electrocardiogram (ECG) rather than an EEG, and refer to the cardiology depart-

ment. It must be remembered that in the same way that an interictal EEG may be 

normal in a child with epilepsy, a brief 12-lead ECG may be normal in a child with 

cardiac arrhythmias. If the diagnosis is strongly suspected, a referral to cardiology 

is appropriate even with a normal ECG. 

 Long QT syndrome and other cardiac arrhythmias such as short QT syndrome 

may result in sudden death. Treatment is in the realm of cardiology but may include 

beta blockers and implantable defibrillators. 

 Long QT syndromes are principally caused by mutations in ion channel genes, 

as are the majority of the idiopathic epilepsies. It is reasonable to think of cardiac 

arrhythmias as epilepsies of the heart and epilepsies as recurrent arrhythmias of the 

brain. 24   

  Breath-Holding Attacks  

 Breath-holding spells have been described for centuries, but controversy as to what 

they are remains. 25 ,  26  The term  breath-holding  is not at all satisfactory. 27  It tends to 

give offense to parents of affected children. It seems to imply temper tantrums and 

bad behavior. In some pediatric textbooks breath-holding attacks are to be found in 

the section on psychiatric or psychological disorders. However, studies have shown 

that however one defines breath-holding spells, behavioral disorders in those 

afflicted do not differ from those in control children. 28  

 Breath-holding seems to imply some sort of voluntary  “ I’ll hold my breath until 

I get what I want ”  behavior, but this is not correct. There is no difficulty nowadays 
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in recognizing that what used to be called white or pallid breath-holding has a car-

diac rather than a respiratory mechanism, as discussed earlier in the section on 

reflex anoxic seizures/reflex asystolic syncope. The term  prolonged expiratory 
apnea  is certainly helpful in discussing those episodes in which the mechanism is 

predominantly respiratory, even though the pathophysiological details may be in 

dispute. 29  

 Very few polygraphic recordings of children have been made. There appears 

to be a pure respiratory  “ breath-holding ”  spell or prolonged expiratory apnea, 

without any change in cardiac rate or rhythm (albeit information on cardiac out-

put is not available), such attacks being clearly cyanotic or  “ blue ”  breath-holding. 

The expiratory apnea is frequently silent but sometimes accompanied by small 

grunts in association with the series of small expirations. The child becomes 

cyanosed, loses consciousness followed by secondary anoxic seizure character-

ized by stiffening, often decerebrate in appearance, and a few irregular jerks of 

the limbs. As in RAS there may be a rapid recovery or more prolonged sleepi-

ness. There are also episodes which may be described as  “ mixed ”  breath-holding 

in so far as not only is there expiratory apnea but also a degree of bradycardia or 

cardiac asystole. 4  

 The key aspect of management is reassurance and prevention of the diagnosis of 

epilepsy. The use of iron therapy has been suggested in children who have iron 

deficiency anemia. 30   

  Compulsive Valsalva  

 Children with ID, including those with autistic disorders, may self-induce syncopes 

resulting in atonic or convulsive anoxic seizures. This may prove a major diagnostic 

challenge, as epilepsy may also occur in these individuals. Many seizures in Rett 

syndrome may be the result of self-induced syncopes. 31  The mechanisms are very 

much like the experimental syncopes described by Lempert and colleagues. 15  

Diagnosis may only be possible with careful viewing of videotape recordings of the 

event or detailed polygraphic recordings. These individuals may hyperventilate and 

then hold their breath in inspiration. If they go on to do a Valsalva with a closed 

glottis they will effectively obstruct the cerebral circulation. If this persists for more 

than 5 – 10 seconds, an anoxic seizure will result. These events are termed compul-

sive Valsalvas and may become frequent. The individual may be getting a pleasur-

able experience from the presyncope or syncopal experience, leading to 

reinforcement of the behavior. 32  Such episodes may be very severe and, indeed, 

may have a fatal outcome. 33  The syncope produced by a compulsive Valsalva may 

be one of the situations where reduced cerebral perfusion and hypoxia may trigger 

a secondary epileptic seizure  —  the anoxic-epileptic seizure. These anoxic-epileptic 

seizures are frequently prolonged, resulting in status epilepticus and the require-

ment for rescue medication. 34  The epileptic component can be differentiated from 

the syncope and anoxic seizure because of its nature and duration. Videotape 

recordings are once again very helpful in unraveling this complex situation. 
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If secondary epileptic seizures are frequent, antiepileptic medication may be 

justified. This may prevent the epileptic component but not the syncope or 

anoxic seizure. Anoxic-epileptic seizures may follow on from any syncope includ-

ing RAS and breath-holding. 34  

   Psychological Disorders  

 Some of the disorders listed in this section may not be fundamentally different from 

some of the other disorders here described, particularly in the sections on vasovagal 

syncope and hyperventilation syncope above, but what are often called psychologi-

cal mechanisms seem of more obvious importance here.   

  Daydreams  

 There is general awareness of episodes referred to as daydreams, which may be 

mistaken for epileptic or anoxic (syncopal) absences. There may not be a funda-

mental difference from that described in the next subsection as gratification, but the 

subsequent conditions are more likely to lead to diagnostic difficulties, as abnormal 

movements are more prominent. Time-out periods or daydreams are seen more fre-

quently in individuals with specific and general learning disability. Observers are 

often adamant that they cannot distract an individual from an event. This is not a 

useful distinguishing feature compared to seeking the positive features of epileptic 

absences, including eye flickering and subtle loss of muscle tone. Epileptic absences 

are brief, usually lasting seconds, and usually occur more frequently than day-

dreams. The distinction in individuals with learning disability, particularly in those 

who may already have a diagnosis of epilepsy, is not always straightforward and 

may require ambulatory EEG monitoring to show that the staring episodes are 

not epileptic.  

  Gratification and Stereotypies  

 More or less pleasurable behavior, apparently similar to masturbation, may be seen from 

infancy onwards, more so in preschool girls. Rhythmic hip flexion and adduction may 

be accompanied by a distant expression and perhaps somnolence thereafter. Manual 

stimulation of the genitalia does not seem necessary. Sometimes the prominent feature 

is dystonic extension of the lower limbs. 35  The diagnosis of infantile masturbation is 

more difficult when the infant or young child seems unhappy during the rhythmic move-

ments. The relative frequency of events and occurrence in specific circumstances, such 

as when bored or in a car seat or high chair, lends this behavior to home videotape record-

ing. Parents prefer the term gratification to infantile masturbation, understandably. 
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 Hand flapping, finger sucking, head banging, and body rocking stereotypies are 

more common in individuals with pervasive developmental disorders with or with-

out global learning disability than in the ID population. 36  They often occur in 

response to excitement but may also be regarded as a form of self-stimulation. 

More complex stereotypies, such as repetitive finger movements, rotation of the 

hands and wrists, and head thrusting and body flexing behaviors may be difficult to 

distinguish from complex tics. Videotape analysis is key to the diagnosis. I have 

seen several videotapes of complex stereotypies and gratification misdiagnosed as 

paroxysmal dyskinesia, which has led to inappropriate therapy with 

carbamazepine. 

 Sometimes more difficult to diagnose may be the phenomenon in slightly older 

children, of the  “ television in the sky, ”  or eidetic imagery. Affected children may 

appear to stare into space or have unvocalized speech with imaginary individuals 

and perhaps seem to twitch or move one or more limbs for several minutes at a 

time. When there are repeated jerks or spasms, there may be confusion with epilep-

tic infantile spasms or focal epileptic seizure with impairment of awareness.  

  Out-of-Body Experiences  

 There are several situations in which individuals may describe experiences in which 

they appear to lose immediate contact with their bodies and perhaps see themselves 

from above. Such hallucinations and dissociative states have been described in epi-

leptic seizures, anoxic seizures, migraine, and as a  “ normal ”  phenomenon. 37 , 38  

Some of these perceptual disorders may be described as the  “ Alice in Wonderland 

phenomenon. ”   

  Panic/Anxiety  

 Panic attacks are well recognized in adults and children and have been well 

reviewed. 39  However, it is important to recognize that panic attacks may actually be 

manifestations of epileptic seizures. 40 , 41  Long-term video-EEG monitoring may be 

necessary to establish the correct diagnosis and prevent inappropriate psychiatric 

interventions.  

  Conversion Disorder  

 Whether the term hysteria should be used is debated, but self-induced nonepileptic, 

nonsyncopal seizures are not rare. 8  Such episodes are called various names, such as 

 “ pseudoseizures, ”   “ pseudoepileptic seizures, ”   “ psychogenic nonepileptic seizures, ”  

 “ nonepileptic attack disorder, ”  or  “ emotional attacks ” ; none of these terms are 
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satisfactory for every case. The episodes may crudely mimic epileptic seizures and 

have some resemblance to certain frontal lobe epileptic seizures but often have 

prominent sexual and aggressive components. They are usually recognized readily 

by observation and particularly by videotape observation and do not include altera-

tion in background EEG. Some are predominantly swoons: a more or less graceful 

collapse without injury often into a recovery position, in some rhythmic jerking of 

the head, one or more limbs or trunk or thrusting of the pelvis predominates. 

Rolling from side to side with eyes closed is often seen, a feature not characteristic 

of an epileptic seizure. Rapid symmetrical jerking may stop suddenly in contrast to 

the gradual slowing in frequency seen in a generalized clonic epileptic seizure. 

In some cases incest, sexual abuse, or other cause of posttraumatic stress disorder 

may be the etiology. 42 , 43  The possibility of nonepileptic seizures in an individual 

with true epilepsy has to be considered when the seizure type or frequency changes 

unexpectedly. 

  “ Psychosomatic ”  syncope has been described in adults who collapse on head-up 

tilt with normal vital signs. 44  Collapse occurs without change in heart rate, blood 

pressure, or EEG. The differential diagnosis here includes hyperventilation syncope 

(see above). 

 The psychiatric literature has changed terms over the years, from hysteria to 

conversion hysteria to conversion disorders to dissociative states, without adding 

precision or clarity. A sociomedical model is useful for professionals: considering 

the illness  “ real ”  while recognizing that it may be an inevitable response to a par-

ticular  “ predicament ”  and allowing the patient to recover while saving face. 45 , 46  We 

strongly recommend to readers a clear and modern view of hysteria. 47  

 Reassurance and encouragement, with or without simple behavioral techniques, 

will often work; however, in difficult cases psychiatric management will need to be 

available. 

   Derangments of the Sleep Process  

 While it is certain that all the funny turns which may occur in the daytime have not 

yet been properly described in the literature, it is even more likely that the disorders 

of the sleep process are by no means fully described. There are great intrinsic diffi-

culties in readily determining what happens during sleep. Even ordinary visual 

observation may be difficult, whereas videorecording and, even more, polygraphic 

recording, may only be possible in exceptional cases where episodes are very fre-

quent. It is important to recognize that all parasomnias have not yet been described 

and to question carefully the origin of any episode which occurs only during sleep, 

even though some disorders previously thought to be parasomnias have now been 

found to be epileptic. 3  

 The parasomnias and neurological sleep disorders such as narcolepsy may be 

confused with epilepsy due to their paroxysmal nature. The difficulties in distin-

guishing epileptic and nonepileptic events is compounded by the fact that paroxysmal 
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nonepileptic sleep events are more common in children with epilepsy or ID than in 

the general childhood population. Sleep disorders remain a largely neglected and 

poorly understood area in pediatrics; however, with careful attention to the timing 

and semiology of events and the use of video EEG and nocturnal polysomnography 

these conditions can be classified and differentiated from epileptic seizures.   

  Parasomnias  

 A detailed history will distinguish most parasomnias from epileptic seizures. 

Parasomnias typically occur only once or twice a night. If events are occurring 

at a frequency of three or more times a night, the strong likelihood is that they 

are epileptic in nature, most likely arising from mesial/orbital frontal lobe struc-

tures. Epileptic seizures tend to occur more frequently in stage II sleep but may 

occur throughout sleep. In differentiating these events video polysomnography 

is the most useful investigative tool. Recently a clinical scoring scale has been 

devised to try and help distinguish parasomnias and nocturnal frontal lobe 

epilepsy. 48   

   Non-REM Partial Arousal Disorders/Arousal 
Parasomnias/Night Terrors   

 Brief nocturnal arousals are normal in children and adults. They occur typically in 

stage IV non-REM sleep disorders, one to two hours after sleep onset. They vary 

from normal events such as mumbling, chewing, sitting up, and staring to arousals 

which can be thought of as abnormal because of the disruption they cause the family. 

There is frequently a family history of parasomnias, and although non-REM partial 

arousals / Arsoual parasomnias / Night terrors are primarily a problem of childhood 

they may persist into adult life. These include calm and agitated sleepwalking, and 

a spectrum from confusional arousals to night terrors or  pavor nocturnes . 49  The 

individual may exhibit automatic behavior, but the events are not truly stereotyped. 

Affected children may be very agitated and look frightened, as if they do not rec-

ognize their parents. They are in an intermediate stage between waking and sleep, 

so they may respond, but not normally. They look awake and may be partially 

responsive but in fact are still in deep slow-wave sleep (stage IV). These events 

typically only occur once a night, especially one or two hours after falling asleep 

and nearly always in the first half of sleep. Children have no memory of them. 

Often they are very prolonged, and it is 10 to 15 minutes before the child either 

wakes or settles back to restful sleep. By contrast, nocturnal frontal lobe epileptic 

seizures typically last less than two minutes and will often occur in clusters. 

 The distinction between NREM arousal disorders and benign partial epilepsy 

with affective symptoms (BPEAS), a variety of idiopathic focal epilepsy like 

benign Rolandic epilepsy, can be more difficult. 50  Children arouse and look simi-

larly wild and combative. The epileptic seizures are, however, brief, and may occur 
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while awake and in sleep; they do not arise particularly from stage IV sleep and are 

more likely to occur towards the end of sleep, in the early morning. NREM arousal 

disorders likely represent a disordered balance between the drive to wake and the 

drive to sleep. They are more common in toddlers who sleep very deeply, in 

children who are overtired because of insufficient sleep, and those who are unwell 

or on certain medications. An increased drive to wake occurs if the child has an 

irregular sleep schedule, is unwell, or needs environmental associations to fall 

asleep normally. These disorders are therefore primarily managed by reassurance, 

explanation, and behavioral means measures  to establish stable sleep routines and 

ensure good sleep hygiene. Home videotape recording is invaluable, particularly if 

the camera can be left running to capture the onset of the event. It is generally true 

that home videotape of nocturnal events is more likely to be successful if the sei-

zures are nocturnal frontal lobe rather than partial arousals due to the relative 

frequency and clustering of epileptic events.  

   REM Sleep Disorders   

 Nightmares and sleep paralysis are the principal REM sleep disorders that may 

be confused with epilepsy. They are both common. Ten percent to 20% of indi-

viduals will have some experience of sleep paralysis. Waking from REM sleep 

 without abolishing the physiological REM atonia that prevents us from  “ acting 

out ”  our dreams may lead to a frightening experience of paralysis. Nightmares 

are usually easier to distinguish from epileptic seizures than night terrors, as the 

child will have a memory of both waking and of the dream, and will then move 

into normal wakefulness rapidly. Nocturnal epileptic seizures rarely arise out of 

REM sleep. 

 Behavioral management and treatment of any comorbid medical conditions are 

the appropriate treatment strategies. The onset of a REM behavior disorder may 

rarely be the first clinical sign of a brainstem lesion, and neuroimaging may be 

appropriate. In adults REM behavior disorders and acting out of dreams, some-

times violent, may predate by many years other symptoms of serious neurological 

disorders such as Parkinsons disease, dementia with Lewy bodies, or multiple 

system atrophy. 51  

Sleep-Wake Transition Disorders  

  Head Banging and Body Rocking  

 Rhythmic movement disorders such as nocturnal head banging ( jactatio capitis 
nocturna ), body rocking, and head rolling typically occur in infants and toddlers as 

they are trying to fall asleep. They can be present in deep sleep and in wakefulness. 

They are more common in children with ID. They will typically remit by five years 

of age but may persist into adult life. Management relies on good sleep hygiene and 
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padding the headboard so the rest of the house is not awakened. Rhythmic movement 

disorders that are not clearly associated with the sleep-wake transition state but 

persist through the night respond less well to behavioral management techniques; 

rarely, medications such as benzodiazepines may be helpful. There are occasional 

reports of head banging in adults. 52   

  Sleep Starts/Hypnic Jerks  

 Vigevano’s  group used videorecordings to report repetitive sleep starts in children 

who also had epilepsy and tetraplegic cerebral palsy. 53  These jerks occurred repeti-

tively at the onset of sleep in clusters lasting several minutes, with arousal appear-

ance on EEG but no jerk-related spike discharges. The authors emphasized the need 

to differentiate these sleep starts from epileptic seizures, particularly as the children 

also had epilepsy, so as to avoid excessive inappropriate antiepileptic medication. I 

have had personal experience of a child with Down syndrome who had recovered 

from West syndrome but presented for reevaluation of seizures in sleep. These 

proved to be sleep starts.  

  The Narcolepsy-Cataplexy Syndrome  

 Narcolepsy is a disorder characterized by excessive daytime sleepiness, cataplexy 

(a loss of tone in response to strong emotion, typically laughter), sleep paralysis, 

hypnagogic hallucinations, and disturbed nighttime sleep. A third of adults describe 

onset before 16 years of age, about 16% before 10 years of age, and around 4% less 

than 5 years. 54  Consciousness is maintained during cataplexy even though the eyes 

may be closed. Typically the loss of tone spreads from the face down the body. The 

individual has a degree of control, so as they collapse this often appears to occur in 

a series of stages rather than a sudden fall. In six children I  diagnosed with nar-

colepsy between 1997 and 2000, four previously had been given a diagnosis of epi-

lepsy: either  “ absences ”  because of the excessive sleepiness, myoclonic drop 

attacks because of the cataplexy, or partial seizures because the cataplexy was 

asymmetric. One child had been treated with multiple antiepileptic medications. 55  

Diagnosis rests on recognition of the five features of the syndrome, videorecording 

of cataplexy, if possible and if practicable, and the multiple sleep latency test, 

provided the child is years old or older. 56   

  Paroxysmal Movement Disorders  

 There is a complex relationship between epilepsy and movement disorders, the 

boundaries of which are difficult to define. 57  They share many symptoms and 
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are frequently confused with each other. Paroxysmal movement disorders are 

characterized by variable duration of motor symptoms, usually with few if any 

interictal abnormalities on examination. Some children with  “ intermediate ”  

exertion-related dystonia have subtle dystonia or signs of developmental dys-

praxia, even on good days. The major distinguishing features between these 

events and epileptic seizures are the frequent presence of precipitating factors 

and the retention of consciousness in the paroxysmal dyskinesias and ataxias. 

These features may be more difficult to determine in childhood.  

  Paroxysmal Dyskinesias  

 Various complex classifications have been proposed for this group of disorders. 58  

The most clinically relevant and simplest is used below. Most of the literature 

describes familial cases which are easier to diagnose (especially once one or 

more affected family members are known) and are possibly more interesting to 

report than sporadic cases. However, clinical experience suggests that most 

cases are sporadic and that many do not fit exactly into the classic descriptions 

outlined below.  

  Paroxysmal Kinesigenic Dyskinesia (PKD)  

 Typically, onset is in early childhood or adolescence with brief episodes of 

choreoathetosis, dystonia, or a mixed pattern. Attacks tend to become less fre-

quent or remit totally in adult life. Attacks last seconds to five minutes and are 

precipitated by sudden movements, change in position, or change in movement 

velocity. 59  Getting up from a chair or getting out of a car frequently trigger 

attacks. Consciousness is retained, and some individuals may have a brief non-

specific warning or aura prior to an attack. Interictal examination is normal. 

Diagnosis is based on history, and a videorecording of events is invaluable. 

Carbamazepine is often highly effective in small doses. There is a family history 

of similar events in about a quarter of patients with autosomal dominant inherit-

ance in many families.  

   Paroxysmal Nonkinesigenic Dyskinesia (PNKD)   

 Attacks are often longer in PNKD and may last two minutes to several hours or 

even two days. This type is sometimes referred to as paroxysmal dystonic chore-

oathetosis (PDC). The attacks are often markedly dystonic and occur spontane-

ously, though in adults alcohol, caffeine, and stress are frequent precipitants. 

Differentiation from epileptic seizures is easier, and treatment with antiepileptic 

medications is less effective. Inheritance is usually autosomal dominant.  
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   Paroxysmal Exercise-Induced Dyskinesia (PED)   

 Events occur after several minutes of exercise, usually 10–15 minutes or more, not 

at the initiation of movement as in PKD. 59   Typically, the part of the body that has 

been doing most exercise will become dystonic. The abnormal movement will 

resolve gradually, with cessation of the exercise over 5 – 30 minutes (intermediate 

between PKC and classic PDC). Antiepileptic medications are not generally help-

ful, though acetazolamide has been effective in some families. 60   

  Episodic Ataxias  

 Episodic ataxia type 1 (EA1) is a rare disorder caused by mutations in a voltage-

gated potassium channel Kv1.1. Affected individuals have brief episodes of cere-

bellar ataxia lasting seconds or minutes. 61  The episodes are triggered by sudden 

movement, exercise, stress, or emotion. Sometimes the movement disorder appears 

more like dystonia or choreoathetosis rather than ataxia. Interictal myokymia, 

detected clinically by observation of fine finger movements or rippling eyelid mus-

cles, or by demonstration of continuous motor unit activity on EMG, is the princi-

pal diagnostic feature. In addition to paroxysmal ataxia being confused with a 

partial epileptic seizure there is a real overrepresentation of epilepsy in families 

with EA1. 62 , 63  

   Migraine  and Disorders Possibly Related to Migraine  

 Some authors regard migraine with aura as an important differential in the 

diagnosis of epilepsy. 64  There are a number of conditions ranging from 

undoubted varieties of definite migraine through migraine equivalents proba-

bly having a migrainous origin to conditions in which the migraine link is 

more tenuous. On the whole, the more classic the migraine picture, the easier 

the diagnosis.   

  Familial Hemiplegic Migraine  

 Since virtually all attacks of familial hemiplegic migraine (FHM) are associated 

with headache and a family history of hemiplegic migraine, the differential diagno-

sis should not normally be difficult. 65  The hemiplegia occurs during the aura phase 

of the migraine.  
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  Benign Paroxysmal Vertigo of Childhood  

 This is the most common of the migraine equivalents. 66  Although affected pre-

school children are often referred as patients with  epilepsy, the characteristic his-

tory of anxious arrest of movement without loss of awareness and subjective 

vertigo, or  “ drunking, ”  makes the diagnosis easy.  

  Alternating Hemiplegia  

 The paroxysmal features and neurology of alternating hemiplegia of childhood are 

remarkable and fascinating. In their original report Verret and Steele described 

eight cases from the Hospital for Sick Children, Toronto; they regarded the condi-

tion as infantile-onset complicated migraine. 67  Most recently, 44 patients were 

reported from Boston. 68  These and other figures suggest that the condition has in 

the past been both underdiagnosed and underreported. 

 Attacks of flaccid hemiplegia on one or other, or both sides, begin in the first 18 

months of life and are associated with autonomic phenomena and the gradual 

appearance of developmental delay unsteadiness and a degree of choreoathetosis. 

The first hemiplegic attack is not usually noticed until after the age of six months. 

The initial manifestations often begin in the neonatal period with tonic and dystonic 

attacks and a disorder of eye movement, in particular paroxysmal, often unilateral, 

nystagmus and strabismus. There may be transitory internuclear ophthalmoplegia. 69  

Pallor, crying, screaming, or general misery accompany these attacks. 

  Miscellaneous Neurologic Events 

 There are many paroxysmal disorders which are of neurologic origin and which 

may be mistaken for epileptic seizures but which do not easily fit into the classifica-

tion described. Many of them are specific to certain genetic syndromes. It is not 

possible to give a complete picture  —  many types of event, convulsion, fit, seizure, 

attack, turn, spell, or whatever have yet to be described.   

  Tics  

 Brief, sudden, irregularly occurring movements or sounds are common. The subjective 

urge to produce the movement and a degree of suppressibility are the keys to the diag-

nosis of tics. In individuals with learning disability these features may not be as easily 

identified, and the alternative diagnosis of an epileptic origin may be determined by 

recording an EEG during the tic, preferably with simultaneous videorecording.  
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  Myoclonus  

 Nonepileptic myoclonus occurs in many situations. It is common in situations 

where there is reduced cortical inhibition of brainstem and spinal reflexes, for 

example in various types of cerebral palsy or congenital microcephaly. If there is 

difficulty in diagnosis, EEG will determine whether the myoclonus is epileptic or 

not. The EEG (preferably with surface EMG and videorecording simultaneously) 

will show obvious spike discharges during epileptic myoclonus.  

  Cataplexy in Neurologic Disorders  

 Cataplexy in the narcolepsy-cataplexy syndrome has been discussed in 

 “ Derangements of the Sleep Process. ”  Cataplexy is rarely associated with acquired 

brainstem lesions, such as occur  in multiple sclerosis. Cataplexy may be seen in 

Niemann-Pick type C, Norrie disease, the Prader-Willi syndrome, and as an isolated 

familial trait. 70  Recognition is based on the identification of emotional triggers, espe-

cially laughter, to the sudden loss of muscle tone.  

  Coffin-Lowry Syndrome  

 Early reports suggested that epilepsy was a feature of the X-linked but female-

manifesting Coffin-Lowry syndrome (CLS). Later publications, including a 

series from our center, suggested that those with CLS did not have epilepsy but 

a cataplexy-like disorder, triggered by the startle effect of unexpected sounds 

and the emotion of laughter. 71  We have reported that reflex stiffenings, loss of 

tone with emotion ( “ cataplexy ” ), and epileptic seizures may occur in a single 

individual. 72   

  Movement Disorders of Glut-1-Deficiency Syndrome  

 It is important for physicians to recognize that impaired glucose transport across the 

blood-brain barrier results in Glut-1-deficiency syndrome. Classic cases are char-

acterized by infantile seizures, developmental delay, acquired microcephaly, ataxia, 

and hypoglycorrhachia . 73  As expected, in this relatively recently described genetic 

disorder, the associated phenotype is expanding. It includes individuals with mild 

or no learning disability, normal head circumference, and paroxysmal movement 

abnormalities such as ataxia, dystonia, and choreoathetosis. Diagnosis is based on 

finding an inappropriately low fasting CSF glucose (typical CSF:blood glucose 

<0.4). This disorder can be treated effectively by providing the brain with an alter-

native fuel through the ketogenic diet.  
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  Conclusion

 A precise, detailed, all-embracing history remains paramount in correctly recognizing 

the paroxysmal disorders that make up the differential diagnosis of epilepsy in indi-

viduals with or without learning disability. Sufficient time needs to be set aside for 

the history and strenuous efforts made to speak first hand to witnesses. Home vide-

orecording is an invaluable tool, and physicians should not be slow in requesting 

video-EEG telemetry if this will aid in preventing misdiagnosis. Every paroxysmal 

disorders/epilepsy clinic should have facilities for viewing videorecordings in a vari-

ety of formats. Epileptic and nonepileptic seizures can coexist in this population. 

When individuals, even with definite epilepsy, have a new type of event or increasing 

seizures not responsive to medication, the diagnosis must be critically reviewed. 

 The physician must not be afraid to ask for further opinions. This process is 

aided by technology which allows digital copying of videos to CD and computer 

files. It is a truism but worthwhile repeating that we often only recognize medical 

disorders that we have seen and diagnosed previously. Families and caregivers 

should be encouraged to bring videorecordings to the clinic and asked if they will 

consent, with appropriate safeguards, to the video being shown to other families 

and health workers. The  “  That’s it!  ”  phenomenon is an important technique for 

both caregivers and professionals.      
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   Chapter 6   
 Management of Acute Seizures in Persons 
with Intellectual Disabilities 

    F.   M.   C.   Besag      

  Introduction  

 The acute management of seizures in people with intellectual disabilities (ID) com-

prises at least seven different situations: the first seizure, subsequent seizures/seizure 

exacerbations in established epilepsy, loss of skills related to frequent daytime sei-

zures, nonconvulsive status epilepticus, loss of skills related to nocturnal seizures, 

electrical status epilepticus of slow wave sleep, and treatment of (convulsive) status 

epilepticus. These situations will be discussed in turn. Because epilepsy is not only 

more common in people with ID but also more difficult to treat, the emergency treat-

ment of epilepsy is of particular importance in this group.  1   Furthermore, people with 

ID are sometimes prescribed other medications that may lower the seizure threshold, 

increasing the risk of seizures and the need for training in their acute management. 

Loss of skills as a result of the epilepsy is a serious matter in any patient group but 

can be avoided or prevented in many cases. In people with limited intellectual ability, 

additional loss of skills can be of major importance, emphasizing the need for a good 

understanding of the principles of effective epilepsy management.  

  The First Seizure  

 If the seizure is prolonged, results in injury, or is not followed by prompt return to 

consciousness, urgent medical attention is advisable (see below). In other cases, 

unless the patient is unwell or appears to have another medical condition, it will not 

usually be necessary to summon urgent medical attention, but it is good practice to 

have the patient assessed by a doctor the same day. This is particularly the case for 

children because many rare metabolic conditions result in seizures,  2   and the seizure 

may, in some cases, be the presenting feature. When the patient is seen soon after 

the first seizure, the specific questions that need to be answered are as follows.

   Is there any identifiable precipitant?  

  Are investigations indicated?  

  Is the patient well enough to be discharged or does he/she need to be observed 

in hospital?  
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  What plan of action should be taken if he/she has another seizure?    

 With regard to the cause of the seizure, the usual checklist would apply (see 

Table  6.1 ),  2   but particular attention should be drawn to the possibility of unsus-

pected traumatic head injury in people with motor problems as well as ID and to 

metabolic disorders which, as already stated, although rare, are much more likely 

to occur in people with ID. Meningitis and encephalitis are important acute causes 

of seizures and require specific medical treatment. Chin and colleagues  3   have 

emphasized the importance of acute bacterial meningitis as a cause of prolonged 

seizures in children with a fever. Other medical conditions are associated with an 

increased risk of seizures and may require urgent treatment; for example, hypogly-

cemia from an excessive insulin dose in diabetes may present as an acute seizure in 

people with or without epilepsy.     

 The decision about whether the patient is well enough to be discharged from 

hospital is a clinical one that will depend on such factors as the duration of the sei-

zure (prolonged seizures lasting 20 minutes or more will be discussed in a later 

section), how well the patient has recovered, other medical conditions, and whether 

there is any actual or suspected injury. In practice, social factors may also affect the 

decision on the timing of discharge, for example, if the patient will be returning to 

capable, reliable caregivers who can cope with the situation. 

 The plan of action if the person has another seizure will depend greatly on some 

of the factors already discussed, but it would be usual for the individual to be admit-

ted to hospital if more than one seizure occurred within 24 hours in someone who 

had not previously had seizures.  

  Subsequent Seizures/Seizure Exacerbations 
in Established Epilepsy  

 The ideal situation would be for every member of the public to know how to man-

age a person having a seizure. However, because this is not the case, it is necessary 

to provide parents and caregivers with instructions once the diagnosis of epilepsy 

 Table 6.1      Possible causes of epilepsy include the following 

(Simplified and adapted from Hopkins 2)     

 Idiopathic/genetic 

 Congenital abnormalities 

 Antenatal or perinatal injury 

 Prolonged febrile convulsions 

 Trauma 

 Infection 

 Cerebrovascular 

 Cerebral tumor 

 Neurodegenerative conditions 

 Toxins 

 Metabolic disorders 
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has been made. The instructions are straightforward, but because of the mythology 

surrounding epilepsy, it is necessary to provide them clearly. Above all, common 

sense should prevail. If the person in the seizure is at risk of injury, for example, if 

the head is bumping against a hard surface, then the head should be held in the 

hands of the caregiver or should be protected in some other way, for example, by 

placing a soft object beneath it. A rolled-up jumper or coat can serve this purpose. 

Other obvious safety precautions should be taken. For example, if someone is hav-

ing a seizure in the road they need to be moved to a safer place. Objects should not 

be put into the mouth. This may result in the patient’s teeth being broken or the 

caregiver’s fingers being bitten. Contrary to traditional false information, it is not 

possible for a person to swallow his or her tongue during a seizure, but the tongue 

may fall back into the airway at the end of the seizure, causing obstruction and, for 

this reason, it is advisable to place the person in the recovery position after the sei-

zure. Confusion sometimes arises because of the instruction to put the person in the 

recovery position. Of course this is impossible  during  a tonic-clonic seizure, but it 

is an important and worthwhile measure to take  after  the seizure, to encourage a 

clear airway and to allow any secretions to drain. 

 Apart from the first seizure (see previous section) medical attention should not 

be required in someone who is otherwise well, with the exception of two situations: 

a prolonged seizure/failure to recover adequately within a few minutes of a seizure 

or injury in the seizure. As already discussed, if the seizure is precipitated by an 

underlying illness, then medical attention may also be required. It is not necessary 

to call an ambulance or arrange for admission to hospital if the individual recovers 

promptly from the seizure and is conscious but simply tired. Brief postictal confu-

sion is common. Sometimes this confusion may lead to  “ resistive violence ”   4  : if the 

person is left to recover without being approached/touched, then this is unlikely to 

occur but if some people are approached closely or touched soon after a seizure, 

while still in a confused state, they may misinterpret these actions and the caregiver 

may be pushed away or struck. If postictal confusion is prolonged or particularly 

troublesome, medical attention might be required. Some individuals are liable to 

postictal psychosis.  5  . This may occur after  “ a lucid interval ”  of several hours or a 

few days.  6   Postictal psychosis is usually brief, typically lasting about one to five 

days, and is self-limiting, but if it is severe or associated with risk, treatment with 

neuroleptic medication may be indicated. 

 It is important for the caregivers to have an understanding of the different types 

of seizure that can occur. They should be provided with written information and 

given the opportunity to discuss this with a doctor or a specialist nurse. This also 

assists in seizure recording by the caregiver, which can be invaluable in the overall, 

longer-term management of the patient. 

 If a seizure exacerbation occurs in established epilepsy, then it is again necessary 

to try to discover whether there is an identifiable precipitant such as an intercurrent 

illness, failure to take the medication, or disturbed sleep pattern. Other precipitants 

may be responsible in particular individuals. Sometimes the pattern of the epilepsy 

involves having clusters of seizures, when several seizures occur over one day 

or over a few days. If the individual is known to have clusters of seizures, the 
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prescription of an oral benzodiazepine such as clobazam after the second seizure 

of the cluster can be helpful. If the person  always  has clusters of seizures, then the 

oral benzodiazepine may be given after the first seizure (of the anticipated cluster). 

If giving a single dose is not effective, it may be worth considering giving the oral 

benzodiazepine over the expected period of the cluster. This reduces the number of 

seizures in at least some people. In others it appears only to delay the cluster. 

 In this context it is worth mentioning that some females have seizure exacerba-

tions around the time of their menstrual period.  7  ,  8   If this pattern is well established, 

giving an oral benzodiazepine such as clobazam for a few days at the right time in 

the menstrual cycle may greatly decrease the number of seizures or may even elimi-

nate them altogether.  

  Loss of Skills Related to Frequent Daytime Seizures  

 I have discussed this important issue in detail elsewhere   9 ,  10   and, because of this, will 

not present it in detail here. Briefly, the concept is that a person having frequent 

seizures may not have time to recover from one seizure before having another. They 

are in a constant postictal state. This can present as additional ID, which may be 

misinterpreted as being a permanent state, leading to misjudgments about the indi-

vidual’s actual ability. When the seizures are better controlled, the person emerges 

from the constant postictal state and functions at a much higher level. This is one 

of the situations of  “ state-dependent learning disability, ”  which I have discussed 

elsewhere.  10   Although this situation might appear obvious, in practice it is easily 

missed, and very inappropriate decisions may be made about the ability of the indi-

vidual and consequently about the facilities required for their longer-term care. It 

could be argued that this is not within the remit of  “ acute seizure management, ”  but 

it is certainly in the category of urgent seizure management because the quality of 

life of the individual can be affected profoundly by the additional disability.  

  Nonconvulsive Status Epilepticus  

 This condition can present at any age, and it is of particular interest to note that it 

may do so  de novo  in the elderly, in some cases with no previous history of epi-

lepsy.  11   The individual presents with loss of skills, of unexplained origin. Again, 

this has been discussed in detail elsewhere.  10  ,  12   It is certainly a situation that 

requires urgent assessment and treatment. The clinical presentation of this condi-

tion is tremendously variable and, in particular, the degree of additional impairment 

can vary greatly from one person to another. Some are profoundly impaired during 

bouts of nonconvulsive status epilepticus, whereas in others the changes can be 

quite subtle; the individual may simply seem less capable on some occasions. 

Nonconvulsive status epilepticus can last for period of hours, days, or longer. 
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Unless the clinician thinks of the diagnosis, nonconvulsive status epilepticus may 

go unsuspected, undiagnosed, and untreated. In generalized nonconvulsive status 

epilepticus, an EEG during one of the phases of loss of ability should give an imme-

diate diagnosis. Complex partial seizure nonconvulsive status epilepticus can be 

more difficult to diagnose. A detailed discussion of these conditions is beyond the 

remit of this chapter. However, it is worth noting that if nonconvulsive status epi-

lepticus does not resolve rapidly it may be worth treating it with intravenous ben-

zodiazepines, such as diazemuls. If the attacks are recurrent, then altering the 

regular antiepileptic medication can be beneficial. Drugs such as sodium valproate 

and/or lamotrigine are often highly effective.  

  Loss of Skills Related to Nocturnal Seizures  

 In a consecutive series of 24-hour video/EEG recordings of children and teenagers 

with epilepsy under my care, most of whom had ID, analysis of the videotapes 

revealed that a surprising number of these individuals were having frequent noctur-

nal seizures that were unobserved and unsuspected by awake night staff. Two of the 

boys in this series had over 200 seizures in a single night. Frequent nocturnal seizures 

are likely to affect daytime behavior, not only because of postictal effects but also 

because the seizures disrupt sleep. In some of these videotaped subjects, arousals 

occurred after many or most of the seizures. The seizure type that is perhaps most 

often missed is the brief tonic seizure. These were very evident on the split-screen 

video EEG records but would not have been at all obvious from the videotapes if the 

simultaneous EEG recordings had not been viewed. Other types of seizures may 

occur frequently overnight and can apparently be associated with impairment of 

daytime ability. A 9-year-old boy under my care had screaming episodes overnight. 

Videotapes (without EEG) were scrutinized by experts in sleep and epilepsy, but no 

diagnosis was made. Re-examination of the tapes indicated that these episodes were 

consistent with frontal lobe seizures. Carbamazepine had been poorly tolerated in 

this child, but good control was achieved with levetiracetam. His social interaction 

and speech development improved markedly when the seizures were controlled.  

  Electrical Status Epilepticus of Slow Wave Sleep  

 Continuous spike-wave discharges in slow wave sleep (CSWS)  13   or electrical status 

epilepticus of slow wave sleep (ESES) is an even more subtle form of overnight 

epileptic abnormality. ESES is usually defined as at least 85% of slow wave sleep 

being occupied by spike-wave discharges. However, it is likely that frequent epilep-

tiform discharges not meeting the criteria for ESES are also associated with loss of 

skills. The classic situation of cognitive impairment in association with ESES is the 

Landau-Kleffner syndrome of acquired epileptic aphasia.  14  ,  15   However, other 
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 cognitive skills, not necessarily language, may be impaired by ESES. A male 

patient under my care had good language skills but grossly impaired visuospatial 

skills. He had lost skills. He had a right porencephalic cyst. Careful assessment by 

the neurosurgeon revealed no obvious neurosurgical cause, such as raised intracra-

nial pressure, for the loss of skills. Overnight EEG monitoring revealed ESES. He 

subsequently underwent a right hemispherectomy and the ESES resolved, with a 

remarkable return of his visuospatial skills. 

 Again, although these situations might not be viewed as requiring acute epilepsy 

management, they are, nevertheless, situations requiring prompt treatment, without 

which permanent loss of skills may, in at least some cases, occur. Robinson and 

colleagues  16    showed that none of the children with Landau-Kleffner syndrome who 

had ESES for more than 36 months subsequently had normal speech.  

  Treatment of (Convulsive) Status Epilepticus  

 Convulsive status epilepticus may be defined as a tonic-clonic (or clonic) seizure 

lasting longer than 20 minutes or repeated tonic-clonic (or clonic) seizures without 

recovery of consciousness. The term convulsive status epilepticus has now become 

quite widely adopted. However, I am of the opinion that this terminology has serious 

shortcomings because it is too narrow. If a patient continues to convulse for 20 

minutes or longer, this is clearly a medical emergency, but if a patient is uncon-

scious as a result of seizure activity of any type, for 20 minutes or longer, this 

constitutes a medical emergency. Rarely, tonic status epilepticus may occur with 

no clonic phase. I have seen this in one of my patients; the condition failed  to 

respond to intravenous benzodiazepines, but it eventually responded to intrave-

nous clormethiazole with a rapid return to consciousness. Some patients also seem 

to have prolonged atonic states in association with seizures. Whether these are 

ictal or postictal states may be difficult to determine from the history alone. These 

patients certainly need urgent medical assessment and may require urgent medical 

treatment. 

 The best approach is probably the simplest one. If any patient is unconscious for 

a prolonged period, this should be viewed as a medical emergency. If the uncon-

sciousness is considered to be a direct result of the epilepsy and not, for example, 

the result of a head injury sustained in a seizure or another medical condition, then 

emergency antiepileptic treatment should be given. The other types of status epilep-

ticus, such as complex partial seizure status epilepticus or simple partial seizure 

status epilepticus, in which the individual is not unconscious, certainly warrant 

treatment, but the situation is less urgent. There are reports of focal brain damage 

being associated with, and probably resulting from, prolonged focal seizure activ-

ity, but the duration of this activity has usually been days rather than minutes or 

hours.  17  ,  18   In the remainder of this section the term  status epilepticus  will only be 

used to denote the situations in which the patient remains unconscious as a direct 

result of the seizure activity. 
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 The treatment of status epilepticus has been the subject of a number of reviews 

and, notably, an important book.  19   Status epilepticus appears to be more likely in 

people with ID.  1   Although there is debate about how frequently status epilepticus 

causes permanent brain damage,  20   it certainly does so in some cases. Because of 

this, the view of many clinicians is that it should always be treated promptly so as 

not to put the patient at risk of permanent brain damage. There is some evidence to 

suggest that the more promptly status epilepticus is treated, the more likely it is to 

respond successfully to treatment.  21  ,  22   This implies that a judgment needs to be 

made about when the patient has continued in a seizure for long enough for emer-

gency treatment to be warranted. The usual criterion is that if the individual remains 

in a seizure for five minutes or longer then urgent treatment should be given. 

However, the care plan should be tailored to the seizure history. For example, if a 

patient is known always to go into status epilepticus if the seizure lasts longer than 

one or two minutes, then the emergency treatment might be given at that stage. If, 

on the other hand, a patient who is known to go into status epilepticus, frequently 

has seizures lasting six minutes, which then usually resolve without treatment, as 

was the case for one of my patients, a different care plan would be indicated. In this 

case it would be appropriate to wait for six minutes before administering the emer-

gency treatment, so as to avoid unnecessary treatment, but then to intervene 

promptly if the seizure were continuing. 

 Because transfer to hospital is typically likely to take at least 20 minutes, pre-

hospital treatment is usually appropriate. For individuals who are known to go into 

status epilepticus, the parents/caregivers should be trained in the emergency treat-

ment of this condition. The treatments that can be administered by nonmedical per-

sonnel include rectal diazepam, rectal paraldehyde, intranasal midazolam, or buccal 

midazolam. These treatments will be discussed in turn. 

 Generally it is good practice to arrange for the patient to be seen by a doctor or 

to be taken to an emergency department of a hospital if out-of-hospital treatment 

for status epilepticus has been required. However, there are exceptions. If the car-

egivers are experienced, confident, and competent, having previously managed this 

situation for the patient, the need to involve a doctor may be left to their discretion. 

These general comments apply regardless of the type of out-of-hospital emergency 

treatment given, whether it is rectal diazepam or one of the other options discussed 

in this section. Out-of-hospital treatment should only be administered by individu-

als who have been properly trained and should only be administered to patients 

according to a clear, individualized emergency care plan, with consent/agreement 

from the patient, parent, or other person/agency responsible for the patient. For 

example, if the child is in the care of the social services department, the written 

approval of that department would be required. If the person administering the 

emergency treatment is a member of staff and not the parent, then there is a strong 

argument for insisting that they not only have the necessary training but that they 

are also certified as being approved to administer the treatment by their employer. 

No nonmedical personnel should be expected to administer emergency medication 

unless they are willing to do so, properly trained, competent and confident with 

regard to both the procedure and the situation. 
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  Rectal Diazepam 

 This is a well-established and effective treatment in most cases.  23   Although it is 

used worldwide, it is interesting to note that a rectal preparation for diazepam (dia-

stat rectal gel)  24   has only been available in the United States for relatively few years. 

The usual dose is up to 0.5mg/kg in a child or up to 30mg in an adult. In practice, 

if the individual weighs over 20kg, 10mg is given in the first instance. If the seizure 

is not clearly abating (or if consciousness is not being regained) approximately five 

minutes after the rectal diazepam has been administered, then further doses may be 

given up to the maximum of 0.5mg/kg. As a general rule, if the first dose is not 

effective, arrangements should be made for urgent transfer to hospital.  

  Rectal Paraldehyde 

 This may be prescribed if the patient is known to be resistant to benzodiazepines or 

has a history of adverse effects to benzodiazepines. It is also sometimes prescribed 

as a second-line treatment if a benzodiazepine has failed. The usual convention is 

to mix the paraldehyde with an equal volume of oil on the basis that this might 

reduce the possibility of rectal ulceration, but there seems to be no clearly docu-

mented good evidence that this is necessary and it complicates treatment. Mixing 

with oil delays treatment and might also delay absorption of the paraldehyde. I have 

always administered the paraldehyde without oil. It can be flushed through with tap 

water. In the past, glass syringes were used because of concern that the paraldehyde 

might dissolve plastic syringes. With the plastic syringes currently in use, this does 

not appear to be a problem, but it is usual practice to give the paraldehyde promptly 

and not to leave it for long periods in the syringe. Paraldehyde appears to be safe, 

provided it has not decomposed, when it can be potentially toxic. The vial should 

always be inspected. The fluid should resemble clear water. If it is discolored it 

should be discarded. Paraldehyde has a strong odor. Some people find this unpleas-

ant. Because it is excreted through the lungs, the patient’s breath will smell of par-

aldehyde for some time after it has been administered. 

 It would be possible, at least in theory, for intramuscular paraldehyde to be given 

as prehospital treatment, but this would not be recommended because of potential 

adverse effects; in particular, sterile abscesses have been reported at the injection site 

and if the injection is incorrectly placed, damage to the sciatic nerve might occur.  

  Nasal (Intranasal) Midazolam 

 Reports of successful treatment of status epilepticus with intranasal midazolam 25  –  28  

appeared at about the same time as those on buccal midazolam (see next section). 

Because of the proximity of the upper cavity with the nose and the brain, the nasal 
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route might offer particular advantages for rapid brain penetration. The proportion 

of liquid midazolam squirted into the nose that reaches the cerebral circulation in 

this way remains uncertain. In practice, nasal midazolam is effective as prehospital 

treatment of status epilepticus. It has obvious advantages over rectal diazepam. It 

has been suggested that there may also be disadvantages of this route. As the patient 

breathes, some of the liquid might be discharged out of the nose. If there are copi-

ous nasal secretions, this may make reliable administration more difficult. In a 

patient who is jerking violently, aiming to insert something into the nostril to 

administer the midazolam could be difficult or even hazardous. There has been 

some debate about whether this route or the buccal route (see next section) is to be 

preferred.  29  ,  30    

  Buccal Midazolam 

 I recall having heard a colleague speak of treating status epilepticus by placing 

clonazepam into the mouth and allowing it to be absorbed through the oral mucosa 

if intravenous access was difficult. However, there was no published work on the 

use of the buccal route of benzodiazepine administration for status epilepticus or 

for any other indication. Because of this, I suggested to an associate of the appropri-

ate pharmaceutical firm that a study might be performed to determine if buccal/sub-

lingual diazepam could be used instead of rectal diazepam as out-of-hospital 

treatment for status epilepticus. This discussion was carried out in the presence of 

Professor Brian Neville, who supported the idea and became involved in the 

research from the outset. The pharmaceutical company recommended buccal mida-

zolam rather than buccal diazepam. The research was successfully completed by 

Dr. Rod Scott and published.  31  ,  32   Since then, this method of treatment has been very 

widely used. A more recent randomized study (in which I was not involved) com-

pared children who were given rectal diazepam with those who received buccal 

midazolam in the emergency room.  33   The authors concluded that, dose for dose, 

buccal midazolam was superior to rectal diazepam and was not associated with 

more adverse effects. The results of  this study were convincing in terms of efficacy, 

but it should be pointed out that it was not sufficiently powered to draw firm conclu-

sions regarding differences in relatively infrequent adverse effects, such as serious 

respiratory depression. Although there have been no major concerns about the 

safety of buccal midazolam, more data are required before a definitive statement 

on safety can be made. What does not remain in doubt is the combination of effi-

cacy and convenience of this treatment. These comments are perhaps particularly 

true for some patients with ID, especially those with mobility problems. Trying to 

administer rectal diazepam in a large person having a tonic-clonic seizure in a 

wheelchair, for example, could prove to be very difficult, whereas administering 

buccal midazolam is straightforward. Nasal midazolam could, of course, also be 

administered in this situation, but placing liquid into the mouth is probably much 

easier than placing it into the nose. It does not seem to matter if the patient  swallows 
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some of the fluid; the action appears to be just as rapid. There are many other situ-

ations in which administering buccal midazolam would be more convenient and 

less embarrassing than administering rectal diazepam. For example, administering 

rectal diazepam in a crowded underground railway carriage  might be problematic. 

In addition there have been growing concerns about the personal privacy of patients 

and about the possibility of staff being accused of impropriety when it is necessary 

to remove the lower clothing to administer rectal diazepam. 

 Buccal midazolam is not licensed for any indication. In the UK, midazolam is 

not licensed, via any route, for the treatment of status epilepticus, although it has 

been shown to be effective.  32  ,   34   Despite this and despite the lack of extensive safety 

data, the convenience and efficacy of this treatment appear to have been influential, 

resulting in its widespread use.  

  Emergency Treatment of Status Epilepticus in Hospital 

 The principles underlying the in-hospital treatment of status epilepticus in people 

with or without ID are no different. However, as already discussed, status epilepti-

cus appears to be more common and more difficult to treat in people with ID. It is 

worth repeating the point that has already been made about the importance of treat-

ing promptly, not only because it decreases the probability of brain damage but also 

because the status epilepticus seems to be much more responsive to treatment if the 

latter is given early. Prompt treatment can avoid the more difficult-to-treat estab-

lished status epilepticus. If prompt out-of-hospital treatment is given by the parent 

or caregiver, hospital treatment may be avoided altogether. However, if treatment in 

the emergency room, general ward, or intensive care unit is required, there are well-

established protocols that can be followed.  19  ,  35   –   37   These generally recommend that 

if treatment with full doses of a benzodiazepine such as diazepam, lorazepam, 

clonazepam, or midazolam via the rectal/buccal or parenteral route have not been 

effective, then a phenytoin/fosphenytoin infusion should be commenced, typically 

in a dose of 18mg/kg phenytoin or equivalent. If this fails to control the status epi-

lepticus a barbiturate and/or anesthetic agent may be used. However, while working 

in an epilepsy center with an emergency room but no on-site intensive care facili-

ties, I have found that other strategies can be useful. As already stated, rectal paral-

dehyde can be effective when benzodiazepines have failed. Another option is 

intravenous chlormethiazole, which can be very effective when other drugs have 

not controlled the status epilepticus. There have been concerns about the possibility 

of life-threatening respiratory depression with this drug, but if it is injected slowly 

by the doctor, rather than being left as an intravenous drip (with the potential of 

excessive doses being given unsupervised), it is, in my experience, both safe and 

valuable.   
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  Conclusion

 People with ID have a greater probability of developing epilepsy, are more likely to 

have seizures that are resistant to treatment, and are at greater risk of status epilep-

ticus, which can cause further impairment and is associated with a high mortality 

rate. In addition to convulsive status epilepticus, there are several situations in 

which the epilepsy may cause worsening of the ID. Prompt recognition and effec-

tive treatment can, in many cases, prevent this additional morbidity and mortality. 

A high degree of awareness in caregivers and professionals is an essential first step 

in preventing these problems. This, in turn, depends on high standards of education 

and training, which should be mandatory in those responsible for the management 

of people with ID and epilepsy.      
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   Chapter 7   
 The Use of Antiepileptic Medication 
in Adults with Intellectual Disabilities 

           J.   Wilcox    and    M. P.   Kerr      

  Introduction  

 The decision to treat epilepsy is based on an evaluation of the impact of seizures versus 

the potential positive and negative effects of medication. Ongoing seizures may not only 

have profound effects upon the physical health, cognitive state, and psychological well-

being of the individual concerned, but can also have significant social consequences and 

costs to family life. Seizure disorders are often complex when seen in combination with 

intellectual disabilities (ID); the patient is more likely to experience multiple seizure 

types and be more refractory to treatment than those in the general population. 

Furthermore the common complications of physical, psychiatric, and behavioral 

comorbidity, along with communication impairment and multiple caregivers, add chal-

lenges to the process  of prescribing and evaluating antiepileptic drug therapy. 

 Treatment itself may not be straightforward; there is the potential for side effects, 

toxicity, or pharmacological interaction with other drugs. Daily medication may serve 

as a constant reminder of the condition to patient and family, as well as have a stigma 

of its own. Relatively few randomized trials have been conducted specifically in the 

population of people with ID, and therefore choice of medication has to be largely 

based on data extrapolated from the general population and on peer experience.  

  Evaluating the Impact of Seizures  

 There may be wide individual variation in the impact of seizures upon health and 

social life; therefore it is important to assess this influence prior to initiating treat-

ment or changing current treatment. People with ID and epilepsy are at greater risk 

of fracture, accident, and hospitalization secondary to seizures. 1  The standard mor-

tality ratio is increased, both in those with epilepsy and the learning disabled. For 

those with both ID and epilepsy the figure may be as high as five times that of the 

general population. 2  A chronic seizure disorder may also impact upon intellectual 

functioning — repeated head injury can result in permanent neurological damage, or 

a cognitive decline may occur after prolonged status epilepticus. 
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 Seizures may also reduce an individual’s opportunity to integrate socially and 

place limits upon independence. This may either be a direct result of the seizures 

themselves or due to beliefs held about epilepsy by family, caregivers, or society. 

The precise contribution of epilepsy as a source of stress when caring for someone 

with ID has received little attention within the literature; however, it is thought to 

be associated with higher levels of anxiety and depression. Surveys of the non-ID 

population have particularly highlighted periods of status epilepticus, severity of 

atonic and tonic seizures and perceived lack of support as factors which may have 

the greatest impact on the development of depression amongst caregivers. Other 

general concerns may be with regard to the fit frequency and unpredictability, specific 

worries around fit management and risk of injury, medication, and restrictions to 

the individual’s lifestyle.  

  When to Start Treatment  

 The diagnosis of a seizure disorder should have been established without doubt 

prior to commencing treatment. This will usually be based upon a comprehensive 

history from a reliable witness and, where possible, the patients themselves, along 

with appropriate investigation, which is likely to include EEG recording and in 

some cases neuroimaging (see Chapter 4). A trial of anticonvulsants is unlikely to 

be helpful where there are uncertainties over the correct diagnosis, 3  and it is of 

greater benefit to seek out or await more clinical information. The diagnostic proc-

ess is important in identifying seizure type and syndrome and underlying etiology 

of associated ID, all of which have implications for potential treatment. 

 Confirmation of the diagnosis of a seizure disorder does not automatically lead 

to pharmacological treatment as the next step. An individualized assessment of the 

potential impact of treatment versus the possible consequences and likelihood of a 

recurrence may help clarify the most appropriate time to commence treatment. In 

the United Kingdom (UK) it is current practice to defer treatment until two or more 

unprovoked seizures have occurred, the argument for this delay being that only a 

proportion of patients will go on to develop further seizures. A meta analysis by 

Berg and Shinnar in 1991 4  reported an average of 51% (range 23 – 71%) of those in 

the 17 studies they looked at went on to experience further seizures following a 

single initial event. Those perceived to be at higher risk of further seizures were 

individuals with a grossly abnormal electroencephalogam (EEG) or a structural 

brain lesion. It is likely that treatment halves the risk of future seizures after a first 

episode. It may be debated whether delaying treatment until a second seizure is 

seen affects prognosis or response to medication. It has been suggested that failure 

to achieve seizure control early on rendered an individual more resistant to treatment 

by causing structural brain changes and thus facilitating future events. An opposing 

view is that early treatment in itself has little influence on long-term outcome and 

that epilepsy in any individual patient has an inherent severity and response to ther-

apy. As a consequence, more severely affected patients are more difficult to control 
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and experience more frequent seizures from early on in their condition. The 

Multicentre study of Early Epilepsy and Single Seizures (1993 – 2002) randomized 

patients in whom the clinicians were unsure as to the commencement of treatment 

(first seizures, minor seizures, infrequent seizures) to receive either immediate 

therapy or to defer until treatment was clearly imperative. The authors looked at 

both short-term (time to first seizure) and long-term outcomes (time to two-year 

remission). The time to first seizure was reduced in the immediate treatment group, 

but by year six the number receiving drug treatment was the same in both groups 

(40%). The authors concluded that immediate treatment may offer some possible 

benefit in the first couple of years, but that it was unlikely to be of any greater clini-

cal benefit than delayed treatment in the longer term. It is important to recognize 

that studies specific to people with ID do not exist.  

  Choosing Medication  

 It is estimated that between 50% and 70% of all people suffering from epilepsy will 

become seizure free on a single anticonvulsant. However, for a number of reasons, 

it is likely that this figure is significantly lower within the learning-disabled popula-

tion. This relatively high incidence of resistant or difficult-to-treat seizures makes 

the appropriate choice of first-line therapy all the more crucial. 

 A detailed knowledge of both the individual patient and the potential medication 

is essential to make an informed decision on therapy. Ideally a medication should 

be effective, well tolerated during initiation, have minimal long-term side effects, 

and a low risk of toxicity or rare life-threatening idiopathic reactions. Of particular 

relevance to the ID population, consideration must be given to blood monitoring 

requirements and the type of preparation available. 

 It remains something of an aspiration that knowing the mechanism of action of 

a drug will help in predicting treatment outcome. Recent years have seen consider-

able advances in the understanding of anticonvulsant action at a cellular level. 

Seizure activity occurs as the result of intermittent and excessive neuronal hyper-

excitablity. Anticonvulsants function by attempting to rebalance neuronal excita-

tion and inhibition, either by modulating voltage-gated ion channels, increasing 

gamma — amino-butyric acid (GABA)-mediated inhibitory transmission or by 

attenuating glutamate-related excitation. 

 It is generally accepted that recognition of seizure type and syndrome will aid 

prediction of the most effective treatment. This is not always straightforward in 

people with ID; early history may be more likely to be incomplete, the patient may 

not be able to cooperate fully with history taking or investigation, and the proba-

bility of more than one seizure type being present is comparatively high. In the 

UK, carbamazepine, lamotrigine, levetiracetam, sodium valproate, and topiramate 

are all licensed as monotherapy for partial seizures. In the case of generalized sei-

zures, sodium valproate and lamotrigine are generally accepted to be first-line 

options, though recent studies of levetiracetam in juvenile myoclonic epilepsy 



100 J. Wilcox, M.P. Kerr

suggest its value in generalized seizures. Where doubt exists about type, it may be 

prudent to treat as if generalized seizures with a broad-spectrum drug. The differ-

ence in efficacy between treatment options is small, though as outcome is a com-

posite of efficacy and tolerability, individual assessment of side effect potential is 

crucial. In a population where mental disorder and the prescription of psychotropic 

medication are common, consideration must also be given for potential interaction 

between already established medications and the proposed anticonvulsant. For 

example, the risk of neurotoxicity is increased with the prescription of both car-

bamazepine and lithium, and the potential hematological complications arising 

from carbamazepine and clozapine may make the combination prohibitive. Figures 

 7.1  and  7.2  highlight our preferred treatment algorism for mono and add-on ther-

apy respectively. 

 Prescribers should also be particularly aware of their choice of AEDs when 

treating women with child-bearing potential. Indvidual disruption of the teratogenic 

risk of AEDs is beyond the remit of this chapter, but updated information should 

always be sought.    

  Fig. 7.1      Making a treatment choice — initial treatment       
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  Managing Medication  

 In most situations the advantages of a low starting dose and slow titration will out-

weigh those of a more rapid introduction. The incidence of an allergic response or 

a dose-related side effect and consequent withdrawal from medication is less com-

mon. There is greater opportunity for identifying the minimum effective dose and 

less chance of missing the  “ therapeutic window, ”  above which worsening of seizure 

control may occur, as has happened with some individuals.  This approach may also 

be particularly beneficial in those individuals who metabolize drugs more slowly. 

The main disadvantage to a cautious introduction is the potential for a lengthier 

time to seizure control. In some cases this might result in patients or their families 

losing confidence in the medication, something which may be lessened by the dis-

cussion of realistic expectations of the medication prior to initiation. 

 There may be wide interindividual variability in rate of drug clearance, toler-

ance, and requirements for seizure control, which makes it difficult to estimate a 

target dose . For example, the rate of clearance of lamotrigine may vary by up to six 

times between individuals. Where seizures are frequent, the concept of a target dose 

is of little relevance; the dose can simply be titrated up if seizures occur. It is 

when seizures are rare that a target dose or blood level may be helpful, otherwise 

gaining seizure control may be a very lengthy process. Most patients will respond 

to low-to-average doses of medication; open studies often report that those who 

achieve seizure freedom do so with relatively small quantities. 5  Although it is common 

practice if complete seizure freedom has not been achieved to titrate up to the maximally 

  Fig. 7.2      Making a choice — monotherapy failure       
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tolerated dose, it is worth weighing the comparatively small potential for increased 

efficacy against the probability of side effects. In the patient who is still tolerating 

the drug but who has not gained seizure freedom, it may be worth considering split-

ting doses further as relatively high doses are reached.  

  Adverse Effects  

 Knowledge of the side effect profiles of the various anticonvulsants is of impor-

tance, as the learning disabled may be both particularly susceptible to developing 

adverse events and less able to communicate about them effectively. Adverse 

effects may be acute and usually dose related, idiosyncratic, or linked to chronic 

administration. In the general population anticonvulsants have been linked to the 

precipitation of delirium, psychosis, and cognitive changes. Drugs which more are 

more commonly known to affect cognition, such as primidone, phenytoin, or 

topiramate, may require careful monitoring in people with ID. 

 Several antiepileptic drugs (AEDs) have been found to predispose to significant 

change in weight. In a population where obesity is already common this should be 

considered before initiating treatment; valproate, gabapentin, and pregabalin are 

potentially associated with weight gain. Conversely, anorexia can also be problem-

atic for a minority, and the prescription of topiramate or zonisamide may result in 

a loss of weight and appetite. The development of osteoporosis is associated with 

chronic anticonvulsant administration. This is of particular relevance to the ID 

population, as many will have significant co-existing risk factors for decreased 

bone density and fracture. Immobility, lack of exposure to sunlight, poor dietary 

intake of vitamin D, early menopause, and coprescription of antipsychotics are all 

more common amongst the ID population and may contribute to poor bone miner-

alization. It is unclear as to the exact mechanism by which anticonvulsants predis-

pose to osteoporosis; possibly through the enzymatic induction of vitamin D, but 

decreased bone density has been reported with administration of phenytoin, pheno-

barbitone, primidone, carbamazepine, and valproate. Behavioral disturbance is 

often reported in the context of a new or increase in anticonvulsant prescription. In 

a population where the incidence of both epilepsy and behavioral problems is com-

mon, cause and effect is often very difficult to establish. Prior to any medication 

changes it is often helpful to document baseline behaviors in order that a more 

objective assessment may be possible following the introduction of a new drug. 

Should a change in behavior type or frequency then take place, there may be several 

possible causes other than medications. The behavior may be the consequence of 

improved seizure control as the patient becomes more alert and responsive. The 

new anticonvulsant may result in a previously rapidly generalizing partial epilepsy 

subsequently manifesting as an aura only, to which the patient responds fearfully. 

Alternatively, the possibility of adverse physical effects from the drug, such as 

ataxia, diplopia, or gastric irritation, should also be considered as an explanation for 

behavioral change.  
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  Paradoxical Worsening of Seizures  

 In some instances a patient’s seizure control may deteriorate on treatment. There 

may be a number of reasons for this. An irregular intake of medication in patients 

who have difficulty with the particular preparation, forget medication, or who are 

reluctant to comply with therapy may precipitate withdrawal seizures. Alternatively, 

an individual who has taken too much medication and becomes toxic may also 

present with seizures. Tolerance is associated with a number of anticonvulsants, in 

particular benzodiazepines, resulting in a progressive increase in frequency and 

severity of seizures. In other cases, the side effects of a drug can have direct conse-

quences on seizure frequency. For example, increased somnolence may lead to an 

increase in seizure activity in a patient who experiences sleep-related seizures. 

 Direct aggravation by AED effect is possible. Typical absences are commonly 

reported to be aggravated by the use of carbamazepine, vigabatrin, tiagabine, and 

phenytoin. The effect of lamotrigine upon myoclonic jerks appears unpredictable in 

some cases; Biraben and colleagues 6  reported a deterioration in control in certain 

individuals. Although the clinician should recognize all these potentially drug-

related causes of seizure deterioration, non-AED-related effects are important. 

These include natural variation in seizure frequency and altered recording by staff 

homes. Randomized controlled trials in individuals with ID tend to show a range of 

placebo-related seizure change from a decrease by 10% to an increase of 10%. It 

may be valuable in clinical practice to consider a variation of greater than 10% from 

usual being a potential AED-related effect.  

  Substituting and Adding Anticonvulsants  

 In the event the patient develops an idiosyncratic drug reaction, is unable to tolerate 

the first drug, or experiences a worsening of seizure control, the first medication should 

be substituted with a second appropriately chosen anticonvulsant. If lack of efficacy 

appears to be the problem, it is worth reexamining the clinical scenario before consid-

ering polytherapy — by reevaluating the original diagnosis of epilepsy, the possibility 

of nonepileptic seizures, the accuracy of the assessment of seizure type, compliance 

with medication, and the suitability of the first anticonvulsant. Consideration should 

also be given to the possibility of a progressive cerebral disorder. 

 The usual practice is to switch drugs, that is, to add in a new medication to a low 

treatment dose, then remove the first. Depending on the efficacy and tolerance to the 

second AED, a decision may then be made as to the possibility of withdrawing one 

of the medications. In some cases, patients who become seizure free on the combina-

tion may then develop seizures again once the first, presumed largely ineffective, 

AED is withdrawn. It is possible that some combinations of drugs with differing 

main mechanisms of action are of synergistic benefit and offer a greater degree of 

seizure control than could be predicted from their success as monotherapy. 7  The com-

bination of valproate with lamotrigine is suggested to be potentially synergistic. 
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In the situation where the first drug is of clear benefit and well tolerated but seizure 

freedom has not been achieved, a second anticonvulsant may be chosen as long-term 

add-on therapy. When choosing a second anticonvulsant, care must be given to its 

potential to cause pharmacokinetic or dynamic interaction with the first. 

Pharmacokinetic interactions involve the alteration of a drug’s concentration at the 

point of action by affecting absorption, distribution, metabolism, or elimination. Of 

particular relevance to the ID population, in whom gastric reflux is common, the 

prescription of antacids may affect absorption of phenytoin, carbamazepine, and 

gabapentin. It is also recognized that certain nasogastric feeds can significantly 

reduce the absorption of phenytoin. Most AEDs undergo hepatic metabolism prior 

to excretion. Drugs that stimulate hepatic enzymes include carbamazepine, pheny-

toin, phenobarbitone, and primidone, whereas sodium valproate causes inhibition. 

Toxic effects are a possibility where the levels of the original medication are raised 

by the introduction of the second AED. Many of the older drugs in particular have a 

narrow therapeutic range, and the plasma level that confers optimal seizure control 

may be very close to that which is associated with unwanted effects. Of equal con-

cern , worsening of seizure control may occur if interaction leads to a decrease in 

levels of the first. Lamotrigine may be particularly problematic in this respect, since 

it requires  differing initiation regimens when combined with a hepatic enzyme 

inducer or inhibitor. Anticonvulsants that do not undergo hepatic metabolism prior 

to excretion include levetiracetam, gabapentin, pregabalin, and vigabatrin. 

 Pharmacodynamic interactions occur at the cellular level when two drugs have 

similar mechanisms of action. For example, the combination of carbamazepine and 

lamotrigine, two Na-channel blockers, may be poorly tolerated because of their 

additive neurotoxic side effects. The GABA-ergic inhibition of both valproate and 

phenobarbitone may result in profound sedation, and the use of valproate with 

lamotrigine may present risk of significant tremor. Figure  7.2  shows an algorithm 

reflecting the our choices in the add-on situation.  

  Drug Monitoring  

 A clear indication for drug level monitoring is necessary if it is to be of clinical 

benefit. When phenytoin is prescribed, serum levels are helpful when an adjustment 

of dosage is considered. This drug’s zero-order kinetics means that there is a narrow 

safety margin, and small increments in dose can lead to dramatic changes in blood 

concentration. There is commonly a good correlation between toxicity and serum 

level. For other drugs this relationship may not be so well defined; regular serum 

monitoring without the suspicion of toxicity can lead to unnecessary reduction of 

medication in individuals tolerating their current blood concentration and thus risk 

 of loss of seizure control. Similarly, a low blood level in someone whose seizures 

are adequately controlled should not result in increased dosage, thus making 

adverse effects more likely. Other situations where drug monitoring may be of benefit 

include the confirmation of treatment adherence and situations when it may be pre-

dicted that a pharmacokinetic interaction will take place.  
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  Withdrawing Medication  

 The 1991 MRC drug withdrawal study 8  demonstrated that ID should not necessarily 

be a barrier to anticonvulsant withdrawal. Forty percent of seizure-free patients were 

successfully able to withdraw therapy. However, because of the comparatively high 

incidence of refractory epilepsy among this population, many patients will require 

lifelong treatment . The decision to begin the slow withdrawal of medication must be 

based upon an evaluation of the potential benefits of anticonvulsant freedom versus 

risk of seizure recurrence. The potential benefits to medication withdrawal may be 

difficult to quantify, and assessments of individuals and their particular circumstances 

are required. Similarly, the potential impact of seizure recurrence may vary widely 

between patients and necessitate debate. It is estimated that withdrawing treatment 

probably doubles the risk of further seizures, with the greatest risk of recurrence in 

the two years post withdrawal. The risk of further seizures may vary widely, but a 

number of risk factors are thought to be associated with poorer outcome. Individuals 

suffering from severe ID and gross neurological deficits have a high probability of 

seizure recurrence. It is also suggested that those with a history of myoclonus or gen-

eralized tonic clonic seizures are at particularly high risk of relapse, possibly 70 – 80%. 

Those receiving polytherapy have a tendency to do worse than those whose seizures 

have been controlled by a single drug. In children, an abnormal EEG prior to therapy 

withdrawal is associated with a recurrence of seizures, but the validity of this when 

applied to the adult population appears uncertain. A more successful outcome may be 

predicted in those who have experienced a longer period of seizure freedom and 

fewer seizures prior to complete control and who have been found to have lower 

blood levels of anticonvulsant prior to reduction.  

  Individual Medications  

 A detailed knowledge of individual AEDs is essential to any clinician involved in the 

care of people with ID. This arguably is of equal value to family members and caregiv-

ers to help in identifying side effects in individuals. Appendix I details individual drugs 

and highlights potential issues of relevance within the population of people with a ID.  

  Specific Evidence for Antiepileptic Drugs in People with ID  

 It is accepted practice that wherever possible the prescription of treatment should be 

evidence based. In the pharmacological treatment of epilepsy this will include examin-

ing material concerning efficacy, i.e., seizure control, harmful effects, and potential 

drug interactions relevant to the patient in question. Different study designs are neces-

sary to provide the range of information required. Randomized, controlled trials are 

often time-limited and provide information on short-term efficacy and the common 
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early adverse events seen on initiation, but the chronic or rare side effects of a drug 

may not become apparent until open studies are conducted over longer periods or in 

special patient populations. Long-term retention studies can be useful in providing a 

composite measure of  “ therapeutic efficiency ” ; a drug’s tolerability and efficacy 

may be estimated by the number of patients continuing to take it. Despite a rapid 

expansion in the number of randomized, controlled trials conducted on epilepsy over 

recent years, very few have focused on treatment in indivduals with ID. Difficulty in 

defining seizure type, ensuring compliance, measuring treatment outcomes, consent 

issues, and the high incidence of comorbidity may account for the paucity of this 

type of evidence. Of the few trials that have recruited from the ID population, treat-

ment of Lennox-Gastaut syndrome has been the focus of two. The first, by Motte in 

1997, 9  demonstrated the efficacy of lamotrigine and revealed  relatively few side 

effects. The second 10  reported a reduction in seizure frequency with use of topiram-

ate but an apparent increase in behavioral problems and a medication dropout rate 

of almost 30%. An alternative randomized, controlled trial conducted by Kerr in 

2005 11  in an adult intellectually disabled population did not find any significant 

behavioral change from baseline with the prescription of topiramate, though it also 

showed only a trend to seizure improvement. 

 Most of the literature looking at anticonvulsant use in individuals with ID con-

cerns open, noncontrolled studies or cohort studies. In a randomized open label 

study of gabapentin and lamotrigine in adults with ID and resistant epilepsy, 

Crawford and colleagues 12  reported both in both groups an approximate 50% reduc-

tion of seizures in half the patients receiving the drug. Both appeared to be equally 

well tolerated and associated with improvements in challenging behavior. In 

another open-label study focusing on people with ID and refractory epilepsy, 64 

patients were prescribed adjunctive leviteracetam. 13  Thirty-eight percent were 

described as seizure free, a significant proportion of whom were taking just 500mg 

per day. A number of cohort studies have looked at the reduction of medication in 

this population. A 1989 study by Collacott 14  reported a reduction in the mean 

number of anticonvulsants taken by a cohort of 172 patients from 1.41 to 1.05 over 

a period of three years. The outcome appeared mixed; around half experienced a 

reduction in seizure frequency, one third, an increase, and the remainder were 

largely unchanged. Alvarez 15  also reported on the discontinuation of medication in 

50 patients remaining seizure free for a minimum of two years. Over an eight-year 

follow-up seizures recurred in 26 patients, the majority occurring in the three-year 

period following reduction in medication. Predictors of successful withdrawal of 

medication appeared to reflect those found by other studies in the general popula-

tion, as detailed in the section  “ Withdrawing Medication. ”   

  Evaluating Outcome  

 An objective measure of treatment outcome is essential, both in clinical and research 

settings. Outcome is a continual process and includes not only an assessment of seizure 

control, but also consideration of side effects and quality of life. A number of barriers 
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to effective evaluation may be present. Information will, by necessity, be largely 

inferred from patients with limited communication skills and may be subject to 

 “ diagnostic overshadowing. ”  A multidisciplinary approach will be required in most 

cases to obtain high-quality data, as many patients will have multiple caregivers in a 

variety of settings, all requiring guidance to produce accurate recordings. Espie and 

colleagues 16  described a three-tiered approach to the assessment of epilepsy treat-

ment in persons with ID. The first involves the use of measures defining the individ-

ual; this may include etiology and seizure syndrome as well as use of assessment 

tools such as the Aberrant Behavior Checklist 17  and Adaptive Behavior Scale 18  in the 

evaluation of variables such as behavior and baseline functional ability. Measures 

that are sensitive to change are required to estimate response to treatment. 

Documentation of seizure description and frequency in the form of a diary is a well-

recognized clinical tool. The Liverpool Seizure Severity Scale has been adapted for 

use in the intellectually disabled. Again, scales such as the Aberrant Behavior 

Checklist may be helpful in quantifying behavioral change; for an overall impression 

of general well-being the Epilepsy and Learning Disability Quality of Life Scale 19  

may be beneficial. Finally, Espie advocates consideration of the effect of the patient’s 

epilepsy upon their caregivers. A variety of scales, such as the Caregiver Strain 

Index, Hospital Anxiety and Depression Scale, or Beck Depression Inventory, 20 may 

be employed. They range from general quality of life measures to the more disorder-

specific. The Glasgow Epilepsy Outcome Scale 21  has the obvious advantages of its 

specific design for the population concerned but also includes different scales for use 

by family and caregivers, thus recognizing that perceptions may differ. The scale 

comprises four subsections: concerns regarding seizures, treatment, caring, and 

social impact. Alternatively, a qualitative interview with caregivers or family can 

potentially add a different dimension to the assessment of outcome and may high-

light factors left unexplored by quantitative analysis.  

  Conclusion

 Antiepileptic medication is the mainstay of treatment for individuals with ID who 

have epilepsy. Appropriate skilled application should lead to reducing the inequal-

ity in health experienced by this population. Professionals in a position of treating 

this population should recognize and acquire the appropriate knowledge and com-

petencies necessary to deliver such skilled use of treatments.      
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   Chapter 8   
 Vagus Nerve Stimulation Therapy: An 
Intellectual Disabilities Perspective        

    V.   P.   Prasher   ,    E.   Furlong   , and    L.   Weerasena      

  Introduction  

 Numerous studies have now been published confirming the high prevalence of 

epilepsy in people with intellectual disabilities (ID). 1  –  3  McDermott and colleagues 3  

compared the rates of epilepsy between ID and non-ID groups living in the com-

munity. The non-LD group had an epilepsy prevalence rate of 1%. The prevalence 

of epilepsy within the LD group was 13% for cerebral palsy, 13.6% for Down syndrome 

(DS), 25.4% for autism, 25.5% for mental retardation, and 40% for adults with both 

cerebral palsy and ID. Further, the researchers found that during the decades of 

adulthood, the prevalence of epilepsy declined for those with cerebral palsy and ID. 

The prevalence of epilepsy increased with advancing years for adults with DS and 

autism. For each decade, the prevalence of epilepsy was higher in the ID group 

compared to the non-ID group. 

 A significant proportion of persons with ID will have intractable epilepsy. 

Antiepileptic drugs (AEDs) remain the principal form of management for intracta-

ble epilepsy with up to 40% of individuals on polytherapy. 4  –  5  However, poor sei-

zure control may still be evident, leading to the consideration of alternative 

treatments. The principal alternative form of treatment is psychosurgery, but this is 

not readily accessible to persons with ID. Vagus nerve stimulation (VNS) therapy 

has the potential to be the main practical and efficacious treatment alternative to 

AEDs for individuals with ID who suffer from intractable epilepsy. To date there is 

very limited information specifically focused on the role of VNS Therapy to treat 

epilepsy in the ID population. This review chapter examines the role of VNS 

Therapy in persons with ID.  

  Background  

 In 1985 Dr. Jacob Zabara proposed that electrical stimulation of the vagus nerve 

had potential benefits in seizure prevention. 6  This hypothesis was based on observa-

tions from animal studies investigating the effects of VNS on electroencephalogram 
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(EEG) recordings. Vagus nerve stimulation was found to induce EEG synchroniza-

tion, EEG desynchronization, and REM and slow wave sleep in animals, depending 

on the different stimulus parameters. 7  –  8  As epileptic seizures are characterized by 

paroxysmal, abnormal synchronicity of the EEG, it was postulated that VNS could 

prevent seizure activity by desynchronizing the electrical activity of the brain. 6  

Subsequently, animal experiments confirmed the anticonvulsant efficacy of VNS 9 , 10  

and led to the development of an implantable VNS device by Cyberonics, Inc. 

(Houston, TX) for use in the treatment of patients with pharmacoresistant 

epilepsy. 

 The first actual vagus nerve stimulator was implanted in a patient with epilepsy 

in 1988. 11  Following open and randomized controlled trials (see Binnie 12  for 

review) VNS Therapy was approved in Europe in 1994 and in United States in1997 

for use as an adjunctive therapy in reducing the frequency of seizures in patients 

whose epileptic disorder is dominated by partial seizures (with or without second-

ary generalization) or generalized seizures which are refractory to antiepileptic 

medications. 

 Vagus nerve stimulation therapy has dramatically changed the management of 

refractory epilepsy. It is now the most widely used nonpharmacological treatment 

and has been reported to be beneficial in reducing seizures, preventing seizures 

soon after VNS Therapy has been initiated; in reducing long-term seizure fre-

quency, and improving quality of life. To date, over 20,000 patients have now had 

VNS implants for refractory seizures.  

  The VNS Therapy System ™   

 The main component of the VNS Therapy System ™  consists of a titanium-encased 

pulse generator (Figure  8.1 ) that delivers mild automatic intermittent electrical 

stimuli to the cervical portion of the left vagus nerve via a bipolar lead (the left 

vagus nerve has less cardiac regulation and therefore is used rather than the right vagus 

nerve). The pulse generator contains a battery and programmable computer chips. 

The stimulus is transmitted via the vagus nerve to the brain. The appropriate 

settings for the stimulation are determined by a telemetric wand (Figure  8.1 ), which 

is held over the pulse generator and controlled by computer software. Patients and/

or caregivers can control the degree of stimulation (and side effects) by a hand-held 

magnet (Figure  8.1 ).  

 There have been improvements in VNS design and in the duration battery life of 

the pulse generator since the first commercially available model. The current 

device, model 102 (6.9 mm, weight 25g), is less bulky than the original NCP 100 

model, resulting in a better cosmetic result following implantation and longer bat-

tery life. Depending on stimulus parameters and use, the pulse generator can now 

run for 6 to 11 years. However, once the battery is depleted, the entire pulse genera-

tor must be removed and replaced. The implantation procedure takes approximately 

one hour and is usually carried out under general anesthesia so as to limit the risk 



of intraoperative seizures, which could result in damage to the vagus nerve or sur-

rounding structures. Occasionally implants are inserted in awake patients using 

local anesthesia. 

 The surgical procedure requires  a transverse incision on the left side of the neck, 

followed by careful dissection to expose the carotid sheath. The vagus nerve lies 

within the sheath between the carotid artery and the internal jugular vein. A subcu-

taneous pocket for the pulse generator is created over the fascia of the pectoral 

muscle via an incision in the left anterior axillary fold (approximately 8cm below 

the left clavicle). A tunneling tool is used to create a subcutaneous tract connecting 

the two incision sites. The bipolar lead is then introduced along the tunnel toward the 

vagus nerve. The lead makes contact with the nerve via terminal helical electrodes 

that are gentle wrapped around the vagus nerve and anchored in place. The other 

end of the lead is connected to the pulse generator and the system and lead are 

tested. The pulse generator is then placed in the subcutaneous pocket and the two 

sites are closed (see Figure  8.2 ).  

  Fig. 8.1      Hand-held wand, pulse generator, and wrist magnet       

8 Vagus Nerve Stimulation Therapy: An Intellectual Disabilities Perspective 111



112 V.P. Prasher et al.

 The device can be activated immediately after implantation, but this may be 

delayed for two weeks. This delay allows time for postoperative recovery and any 

postoperative pain to diminish before adding the potential discomfort of VNS 

Therapy. The generator is then programmed to deliver intermittent stimulation at 

parameters selected from software installed on a laptop or palmtop computer. This 

information is transferred from computer to pulse generator via the programming 

telemetry wand placed over the chest wall. Programmable parameters include the 

output current, on-time (during which a train of stimulation is fired), off-time (dur-

ing which no stimulation occurs), frequency and pulse width, magnet current out-

put, magnet pulse width, and magnet activation time. The parameters can be 

adjusted over time according to individual response and tolerance. Additional 

stimulation can be initiated by placing a magnet over the generator for a few sec-

onds. This can be carried out during an aura or seizure in an attempt to abort or 

shorten it or, postictally, to shortern the postictal period. The magnet can be used to 

deactivate the pulse generator. This may be necessary in the event that the patient 

is experiencing side effects of VNS Therapy or a malfunction is suspected. 

  Mechanism of Action 

 The exact mechanism of action of VNS Therapy in reducing seizure activity remains 

uncertain, although awareness of the anatomical and neurophysiological function of 

the left vagus nerve aids our understanding. 13 , 14  The left vagus nerve is the X cranial 

  Fig. 8.2      Insertion of VNS. Electrodes wrapped around left vagus nerve. Electrical impulses sent 

up nerve to brain       
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nerve and consists of approximately 80% afferent fibers and 20% efferent fibers. 15  

The cell bodies of the efferent fibers are located in the nucleus ambiguus (NA) and 

the dorsal motor nucleus (DMN). Projections from the NA innervate striated mus-

cles of the larynx, pharynx, and esophagus. Fibers from the DMN provide parasym-

pathetic innervation to the heart, lungs, and gastrointestinal tract and influence heart 

rate, gastric secretions, and peristalsis. The afferent fibers transmit visceral sensory 

information to the central nervous system (CNS) from the heart, aorta, lungs, and 

gastrointestinal tract. They originate in the nodose ganglion and project primarily to 

the nucleus of the solitary tract (NTS) in the medulla oblongata. The NTS has direct 

and indirect connections to numerous areas of the brain, many of which are impli-

cated in epileptogenesis. 16 . Through these pathways, stimulation of the vagus nerve 

may influence brain activity and therefore seizure discharge. 

 It remains unclear which of the many pathways are implicated in the therapeutic 

action of VNS Therapy. The locus coelreus (LC) and raphe nucleus (RN) both 

receive connections from the NTS and appear to be important in the anticonvulsant 

effect of VNS. Animal studies have demonstrated that bilateral lesions in these 

areas ameliorate the seizure-suppressing effects of VNS Therapy. 17  This suggests 

that noradrenaline and serotonin, neurotransmitters released by the LC and RN 

respectively, may mediate the anticonvulsant effect of VNS. 18  

 Neurochemical studies investigating changes in cerebrospinal fluid (CSF) amino 

acid and neurotransmitter metabolites following VNS Therapy have shown 

increased concentrations in 5-hydroxyindoleatic acid and HMA, metabolites of 

serotonin and dopamine, respectively. Raised CSF GABA and glycine concentra-

tions have also been demonstrated. It remains unclear if such changes play a role in 

the mechanism of action of VNS Therapy. 19 , 20  

 Functional neuroimaging techniques have been used to observe the acute and 

chronic changes in cerebral blood flow (CBF) resulting from VNS Therapy. 

Changes in blood flow are thought to reflect alterations in synaptic activity. Such 

studies aid an understanding of the effects of VNS on brain activity levels and 

therefore may be important in developing an understanding of the mechanism of 

action of VNS Therapy. Studies of CBF in humans have produced conflicting 

results, although many demonstrate changes in the thalamus. 21 , 22  

 Studies observing the effect of VNS on human EEG have produced inconsistent 

results. Some studies have confirmed the EEG benefits of VNS seen in animal stud-

ies in humans, where interictal epileptiform discharges were reduced, synchroniza-

tion occurred, and a decrease in spike and wave activity was seen. 23 , 24  Others have 

failed to demonstrate VNS-induced suppression of interictal epileptic activity. 20 , 25    

  Clinical Efficacy of VNS Therapy   

 A consensus of publishedstudies based on  a mixed sample of individuals with and 

without ID has demonstrated the benefits of VNS Therapy. 13 , 16 , 26  Initially pilot studies 

showed the short-term  benefit of VNS Therapy in refractory epilepsy. 11 , 23 ,27, 28  
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 Uthman and colleagues 28  reported findings from two single-blind studies (desig-

nated EO1 and EO2) that treated 14 patients (no information given about IQ status). 

The mean reduction in seizure frequency after 14 to 35 months was 46.6%. Five 

(35.7%) individuals had a reduction of at least 50% seizure frequency. Vonck and 

colleagues 26  prospectively assessed 131 patients treated with VNS Therapy. The 

mean age of the patients was 32 years, and the mean duration of refractory epilepsy 

was 22 years. The mean reduction in monthly seizure frequency was 55%. Seven 

percent were free of seizures, 50% had a seizure frequency reduction of more than 

50%, and 21% were nonresponders. 

 A number of randomized controlled studies have been reported, 29 – 31  confirming 

the findings from the earlier studies, which were more susceptible to investigator 

bias. The Vagus Nerve Stimulation Study Group 29  performed a multicenter RCT in 

114 patients randomized to receive 14 weeks of high-level or low-level stimulation 

using a blinded parallel study design. No information was given regarding ID status. 

Mean reduction in seizure frequency was seen in both groups (24.5% for  “ high ”  

group and 6.1% for  “ low ”  group. Thirty-one percent of the  “ high ”  group had a 

reduction of 50% or more seizure frequency. 

 The long-term benefits of VNS Therapy have been reported. 32  – 35  Morris and col-

leagues 33  evaluated the results of long-term open-label treatment of 440 patients 

with refractory epilepsy with VNS Therapy from five clinical trials. No information 

was given regarding ID status. A 50% seizure reduction occurred in 36.8% of 

patients at one year, in 43.2% at two years, and 42.7% at three years. Alexopoulos 

and colleagues 35  reviewed VNS data for 46 patients. The median age at implanta-

tion was 12.1 (range 2.3 – 17.9) years and the median duration of epilepsy 8.0 (1.9 –

 16.9) years. Seizure frequency reduction in the range of 60% was observed at one, 

two, and three years post VNS. Overall long-term studies suggest that the efficacy 

of VNS Therapy is maintained over time.  

  Children  

 Although no RCT has investigated VNS Therapy exclusively in children, a number 

of studies do support the use of VNS Therapy for refractory seizures in children. 36  –  41  

Parker and colleagues, 36  in a review of 15 children (majority with ID) implanted for 

at least one year, found four had a  > 50% reduction and two had a  > 50% increase in 

seizure frequency. Helmers and colleagues, 42  in a six-center retrospective study, 

reviewed data from 125 patients initially seen (39% with ID). The average seizure 

frequency was reduced by 36.1% at three months and 44.7% at six months. 

Rychlicki and colleagues 41  investigated the clinical efficacy, safety, and neuropsy-

chological effects of VNS in 34 children (mean age 11.5 years) with drug-resistant 

epilepsy. Mean follow-up was 30.8 months. Mean reduction in total seizures was 

39% at 3 months, 38% at 6 months, 49% at 12 months, 61% at 24 months and 71% 

at 36 months. Significantly better results were obtained in partial epilepsy, with and 

without drop attacks, than in Lennox-Gastaut syndrome  –  three patients being 
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seizure-free. No operative morbidity was reported. Side effects were minor and 

transient  –  the most common were voice alteration and coughing during 

stimulation. 

 Although further controlled studies are necessary, available information would 

suggest that in children with ID and with intractable epilepsy, VNS Therapy is safe 

and effective.  

  Intellectual Disability Population  

 Few studies investigating the effects of VNS in persons with ID only have been 

reported (Table  8.1 ). Often patients with ID have been part of the overall study 

sample (above studies). Andriola and Vitale 46  undertook a retrospective review of 

21 mild-severe ID patients who had VNS Therapy (age range 3 – 56 years). Sixty-

eight percent had a greater than 50% reduction in seizure frequency at six months. 

There were no major adverse events. Further information is needed regarding the 

role of VNS Therapy to treat epilepsy in adults with ID.   

  VNS in Specific Learning-Disabled  Persons  

  Landau-Kleffner Syndrome and Autism 

 Landau-Kleffner syndrome (LKS) is a rare childhood neurological disorder charac-

terized by gradual or sudden loss of ability to comprehend or express spoken lan-

guage. Children develop LKS between three and nine years of age, and 

approximately 80% of these children experience seizures. Park 48  analyzed retro-

spective data from the VNS Therapy patient outcome registry (Cyberonics, Inc; 

Houston, TX, USA). Six patients (mean age at implantation 10.3 ± 4.2 years) with 

LKS were identified. Among the LKS patients, three patients at six months experi-

enced at least a 50% reduction in seizure frequency as compared with baseline. 

Physicians reported quality-of-life improvements in all areas assessed for at least 

three of the six children. Further studies are necessary to demonstrate the potential 

benefits of VNS Therapy on seizures and language.  

  Autism 

 Autism is a pervasive developmental disorder characterized by abnormalities in 

communication, social interaction, and by restricted repetitive activities. This con-

dition was first described by Kanner, 49  who named it infantile autism. About 25% 
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of autistic children normally develop seizures about the time of adolescence. Park, 48  

in his report of analysis of retrospective data from the VNS Therapy patient out-

come registry (Cyberonics, Inc; Houston, TX, USA) for 59 persons with autism, 

found that 58% of the patients with autism (mean age of implantation12.4 ± 7.7 

years) experienced at least a 50% reduction in seizure frequency at 12 months. 

Improvements in all areas of quality of life (QoL) monitored were reported for most 

patients, particularly for alertness (76% at 12 months). The physicians reported 

more than half of the patients to be better in the areas of achievement (53%), mood 

(61%), postictal period (58%), and seizure clustering (53%). Interestingly, the 

authors noticed that the improvements in QoL were independent from the effect of 

VNS therapy on seizures. A limitation to these QoL analyses is that they were ret-

rospectively made and no validated QoL scale was used. Research studies are ongo-

ing to determine the role of VNS Therapy in autism.  

  Lennox-Gastaut Syndrome 

 Lennox-Gastaut syndrome and infantile spasms are rare childhood epilepsy syn-

dromes characterized by intractable epilepsy. Up to 50% of children with infantile 

spasm develop LGS. Infantile spasms are often referred to as West’s syndrome, 

which consists of a triad of signs and symptoms such as spasms (seizure type), 

hypsarrhythmias (the classic EEG), and mental retardation. Variations of this syn-

drome are not uncommon.William Lennox first described the clinical features of an 

 “ epileptic encephalopathy ”  with multiple seizure types and ID. Later on Lennox 

and Davies redescribed a symptomatic triad of:

   1.    Slow spike and wave on EEG  

   2.    Mental deficiency  

   3.    Three seizure types which are now referred to as atypical absence attacks 

In 1966 Gastaut expanded and verified the original observations by Lennox and 

Gastaut. The following are current criteria for the syndrome:

   1.    Multiple seizures including absence seizures and catatonic seizures  

   2.    EEG with slow spike and wave (C 2.5 Hz) and bursts of fast rhythms  

   3.    Static encephalopathy and learning disability 

 About 5% of childhood epilepsy can be categorized as LGS. Up to 10% of chil-

dren with LGS die within the first 11 years of their life.         

 A number of studies have investigated VNS Therapy in persons with LGS  —

 usually as part of a larger cohort of ID persons. 41 , 47 , 50 , 51  The short-term benefits of 

VNS Therapy to persons with LGS remain controversial. Hornig and colleagues 47  

found 90% reduction in seizures for five of six children, whereas Rychlicki and 

colleagues 41  found children with LGS did less well than those with partial epilepsy. 

Hosain and colleagues 52  studied 13 patients with LGS. The median age of the 

patients was 13 years, and a median of 6 AEDs (range, 4 to 12) were used prior to 

VNS Therapy implantation. At six months of follow-up, 3 of 13 patients had a 
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greater than 90% reduction in number of seizures, 2 had a greater than 75% seizure 

reduction , and 1 had a greater than 50% seizure reduction. In total, 6 of the 13 

patients (46%) were responders to VNS Therapy. Of the remaining 7 patients, 6 had 

at least 25% seizure reduction and only one had no improvement in number of 

seizures. 

 In 2001, Aldenkamp  and colleagues 44  reported the long-term effects of VNS on 

children with LGS. They reported a modest effect on seizure frequency (20.6% at 

24/12) but only minor changes in behavioral outcomes such as independency, 

behavioral problems, and moods. However, none of these changes were statistically 

significant, and the degree of ID was a negative prognostic factor for VNS treat-

ment. Ben-Menachem and colleagues 53  assessed the long-term efficacy of VNS 

Therapy in 64 refractory epilepsy patients. Among those, 8 patients were diagnosed 

with LGS. Five of these LGS patients had undergone previous callosotomy. 

Five-eighths (62.5%) of the LGS patients treated with VNS Therapy were 

responders in all seizure types. The seizures that best responded to the treatment 

were the generalized tonic-clonic seizures and absences. For 2 of the 5 responders, 

the atonic seizures also decreased significantly. 

 Most of the studies in patients with LGS are conducted in a restricted number of 

patients. These studies are reporting seizure reductions in patients with LGS, and 

these range from 27% to 58% at 6 months postimplantation or longer . The patients’ 

characteristics, the duration of the follow-up and the parameters settings might be 

elements explaining differences in the figures. Further research investigating VNS 

Therapy in a large sample of LGS patients only is still required.  

  Ring Chromosome 20 Syndrome 

 Ring chromosome 20 is a rare disorder characterized by ring-shaped chromosome 

20, learning disabilities, seizures that are generally resistant to AED, behavioral 

problems, and dysmorphic features. Ring 20 (r[20]) syndrome was first described 

by Atkins and colleagues, 54  and more than 30 cases have been reported so far. The 

majority of cases describe severe intractable seizures, but some very rare cases are 

reported without seizures, probably due to phenotype variation. Ring chromosomes 

are caused by fusion of two arms of a chromosome. The formation of the ring 

chromosome is associated with deletions of the telomeric regions. A deletion of the 

short arm in chromosome 20 does not cause epilepsy, but the terminal deletion of 

the long arm in the 20q13 region results in epilepsy. Two other epileptic syndromes 

are also associated with a gene located in this region, namely autosomal dominant 

nocturnal frontal lobe epilepsy or benign neonatal convulsions. The severity of the 

syndromes is associated with the size of the deletion. 

 Chawla  and colleagues 55  described success with VNS Therapy for intractable 

seizures associated with ring 20 chromosome syndrome in a girl of six years of age. 

She tried unsuccessfully with variations of AED and a ketogenic diet. This patient 

remained seizure free at nine months of follow up and became more social and 
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achieved new developmental milestones. However, Alpman and colleagues 56  did 

not have similar success with their reported patient with ring 20 chromosome dis-

order, who was severely affected with epilepsy that did not respond to AEDs. He 

was implanted with a VNS Therapy system at the age of 11 years. In the first six 

months his seizure frequency decreased by approximately 50%, but six months 

later the tonic seizures during sleep and secondary generalized seizures continued 

one to three times per day despite the elevation of the output and magnet currents 

to 2.5 and 3mV. A corpus callosotomy was therefore performed at the age of 13 

years. Unfortunately the patient remained uncontrolled and his behavioral problems 

became even more prominent. 

 A recent case was reported by Parr and colleagues 57  in a patient aged nine 

years old. This patient began to experienced seizures at five years of age. The 

seizures were taking various forms: upward deviation of the eyes, associated with 

episodes of confusion lasting up to one hour; arrest of activity with upward devia-

tion of the eyes; eyelid flickering; and loss of posture, followed by postictal sleep. 

The patient had been treated with several antiepileptic medications, including 

sodium valproate, lamotrigine, clobazam, prednisolone, and leviteracetam. In 

addition, while on clobazam, rapid regression of skills occurred, resulting in 

complete loss of language and ambulation. At the age of eight, the patient was 

implanted with a VNS Therapy system. Initially, the patient responded well to the 

therapy with a reduction in the number of seizures and reacquisition of some pre-

viously lost skills, including ambulation. Improvements were also reported in eye 

contact and social smiling. Those improvements were noticed despite a continua-

tion of the generalized tonic-clonic seizures (GTCS)  and absence seizures. To 

improve the seizure control, the output current was increased to 2.5mA, which led 

to a worsening of the seizures. The reduction of the current to 2.25mA led to a 

gradual improvement with a return to the previous improved state. At the time of 

publication, the patient was on a combination of leviteracetam monotherapy and 

VNS Therapy. He remained ambulant, and seizures were confined to occasional 

nocturnal episodes.  

  Tuberous Sclerosis 

 Tuberous sclerosis (TSC) is a rare genetic disease that causes benign tumors to 

grow in the brain and on other vital organs such as the kidneys and heart. It com-

monly affects the central nervous system. In addition to the benign tumors that fre-

quently occur in TSC, other common symptoms include seizures, mental 

retardation, behavior problems, and skin abnormalities. Tuberous sclerosis may be 

present at birth, but full symptoms may take some time to develop. The disorder is 

due to a mutation in the TSC1 or the TSC2 gene. Epilepsy is the most common 

presenting symptom in TSC as 80 – 90% of the patients with TSC will develop 

epilepsy. 58  
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 Parain and colleagues 59  studied the outcome of VNS Therapy in children with 

tuberous sclerosis complex who had medically refractory epilepsy. It was an open 

label retrospective, multicenter study looking at records of all children treated with 

VNS in five pediatric epilepsy centers. All patients were studied at least for six 

months. Ten patients were identified. The researchers found that nine children had 

at least 50% reduction in seizure frequency and over half had a 90% or greater 

reduction in seizure frequency. Increased alertness was also reported. Further stud-

ies are necessary to confirm that VNS Therapy is effective and well tolerated in 

patients with tuberous sclerosis complex.  

  Rett Syndrome 

 Rett syndrome is often a sporadic disorder occurring in 1 in 10,000 to 23,000 girls 

worldwide. Rett syndrome is associated with profound mental and motor disability, 

and in 90% of the cases it is associated with a mutation in the methyl-c9G binding 

protein 2 gene (MECP2). 

 Wilfong and colleagues 60  reported a case series of seven females with Rett  syn-

drome who were implanted with a VNS Therapy system. The follow-up was mini-

mum 12 months after implantation. The median age was nine years, and they had 

experienced seizures for a median time of six years. The patients had tried and 

failed two treatments with antiepileptic drugs (range, 2 to 8) before undergoing 

VNS Therapy implantation. 

 After 12 months of therapy, six of the seven patients had experienced at least 

50% seizure reduction. Four of these seven responders even recorded seizure reduc-

tions greater than 90%. No difference was seen in MECP2-positive or  - negative 

patients.   

  Adverse Effects and Safety  

 The adverse effects of VNS Therapy can be considered in the following categories: 

those related to surgical implantation of the device, stimulation-related, and serious 

adverse events (Table  8.2 ).  

  Surgically Related 

 Postoperative infections occur in approximately 3 – 6% of patients. Such infections 

usually respond to oral antibiotics and rarely require removal of the device or 

leads. 31 , 34  Pain is common in the postoperative period but diminishes with time as 

the implant wound heals. 61  Left cord paralysis and lower facial weakness have been 
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reported following surgery. 31 , 62 , 63  Such adverse events are rare and have declined as 

experience with the surgical technique increases . Bradycardia and asystole have 

been reported as rare events during intraoperative testing of the system, 64 , 65  but no 

deaths have resulted. Asystole has not been recorded outside the operating 

theater. 64   

  Side Effects 

 The most common side effects result from intermittent stimulation of the vagal 

innervation of the larynx. Such adverse events occur during trains of stimulation 

and include voice alteration (30 – 64%), cough (43 – 45%), throat discomfort (25 – 35%), 

throat paresthesia (18 – 25%), and dyspnea (11 – 25%). Other less common side 

effects have been reported, such as muscle pain, chest pain, headache, chronic 

diarrhea, Horner syndrome, psychotic episodes, nausea and vomiting. 66  –  68  

 Swallowing difficulties and aspiration have been noted in children undergoing 

VNS, but conflicting reports have been published. Results from one study found 

that a sample of children with severe motor and mental impairment were at 

increased risk from aspiration while being fed during stimulation. 69  Sudden unex-

plained death in epilepsy (SUDEP) has been reported in persons receiving VNS 

Therapy 70 ; however, the incidence is comparable to that in persons with intractable 

epilepsy but not receiving VNS. 

 Few patients discontinue treatment as a result of adverse events. Most of the 

stimulation-related side effects diminish with time or alteration of stimulation 

parameters. Further, the revision or removal of the stimulating electrodes following 

long-term therapy does not lead to any adverse events intraoperatively or 

postoperatively. 71  

  Table 8.2      Significant Adverse Effects of VNS Therapy    

 Perioperative  Stimulation-Related  Serious 

 Infection  Voice alteration (hoarseness)  Bradycardia 

 Postoperative pain  Cough  Asystole 

 Fluid accumulation around site  Dyspnea  Aspiration 

 Muscle pain  Damage to carotid artery 

 Vocal cord weakness  Paresthesias  Vagus nerve paralysis 

 Headache 

 Hypersalivation 

 Aspiration 

 Ataxia 

 Dyspepsia 

 Insomnia 

 Nausea 

 Vomiting 

 Somnolence 
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 Vagus nerve stimulation therapy lacks side effects such as sedation, psychomo-

tor slowing, and weight gain that are experienced with some AEDs. It does not alter 

blood biochemistry, cardiac and pulmonary function tests, or AED serum concen-

trations, so it can be used safely in combination with pharmacological 

treatments. 34   

  Serious Adverse  Events 

 In the preapproval E-03 study, the safety of VNS Therapy was analyzed by Ramsay 

and colleagues. 72  No serious adverse events were reported in association with nor-

mal VNS Therapy. One patient’s experienced extreme pain, hoarseness, and left 

vocal cord paralysis due to a short circuit in the generator. Some symptoms per-

sisted up to one year after the incident. 

 The mortality rates of persons undergoing VNS Therapy have been reported to 

be comparable to those of similar groups of individuals who have intractable epi-

lepsy but have been treated with standard AEDs. 70  The incidence of SUDEP was 

not significantly increased with VNS Therapy. During implantation, transient asys-

tole has been reported in several patients but with no serious or permanent 

sequelae.   

  VNS Therapy and Neurological Investigations  

  Electroencephalogram Changes and VNS 

 A number of studies observing electroencephalogram (EEG) recordings in both 

humans and animals undergoing VNS have been reported. 50 , 73 , 74  Most animal stud-

ies have demonstrated the suppression of both ictal and interictal eplieptiform EEG 

findings during stimulation. Kuba and colleagues 73  studied 15 patients, all treated 

with VNS Therapy for at least six months. For each individual the interictal epilep-

tiform discharges (IED) were counted at the baseline period (BP), the stimulation 

period (SP), six interstimulation periods (IP), and the prestimulation period (PP). 

The number of IEDs at BP and PP were compared with the number of IED at SP 

and IP. This study was carried out by the Bruno Epilepsy Centre in the Czech 

Republic. Of the 15 patients 4 were women and 11 were men. They had had epi-

lepsy for an average of 24.2 ± 9.5 years and were aged 36.0 ± 7.1 years. 

 After implantation, parameters of chronic VNS Therapy were applied. There 

were eight patients with temporal lobe epilepsy and seven patients with extratem-

poral epilepsy. Previous surgery for epilepsy had been performed in seven patients. 

Interestingly, in this study, the highest reduction of IED occurred during the SP as 

compared with the BP in 14/15 patients (93%) and in 12/15 (80%) patients as 
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compared with the PP. From this point of view their study contrasts other data from 

similar human studies. 

 The reduction in the number of IED during SP was significantly higher in 

patients who had experienced positive clinical results with VNS Therapy. In inter-

preting the results the authors added that the positive effects of acute stimulation in 

suppressing the interictal graphoelements probably predict candidates who will 

show superior efficacy if VNS stimulation is prescribed. They also postulate that 

the mechanism of desynchronization of epileptiform activity by VNS Therapy is 

the probable mechanism of action.  

  Functional Magnetic Resonance Imaging (fMRI) and VNS 

 Few studies have investigated functional brain changes in persons undergoing VNS 

Therapy. 75  –  77  Narayanan and colleagues 75  studied the short-term effects of VNS 

Therapy on brain activation and cerebral blood flow by using functional magnetic 

resonance imaging (fMRI).They studied five patients with a mean age of 35.4 years  —  

three women and two men. All five patients tolerated fMRI successfully. 

Blood flow increases were seen in the dorsocentral medulla, right post central 

gryus, right thalamus, bilateral insular cortices, hypothalami, and bilateral inferior 

cerebellar regions. Significant decreases in blood flow were observed in the amy-

gdala, hippocampi, and posterior cingulated gyri. The researchers proposed that 

thalamic and insular cortical areas of the brain could play a role in modulating cer-

ebral activity during seizure activity. 

 In contrast, in a further study, also of a limited number of participants (N = 4), 

Sucholeiki and colleagues 76  found that fMRI activation was seen in the left superior 

temporal gyrus, inferior frontal gyrus, medial portions of the superior frontal gryus, 

in the region of the supplementary motor cortex, and the posterior aspect of the 

middle frontal gyrus. Little activation was seen in the brainstem, thalamus, or basal 

ganglia. Liu and colleagues 77  found brain activation in the frontal and occipital 

lobes. Further research involving a larger number of subjects is required.  

  SPECT Brain Images and VNS Therapy Stimulation 

 Positron emission computerized tomography and single positron emission compu-

terized tomography (SPECT) remain tools of further investigation of VNS Therapy. 

Reduced perfusion during stimulation in the ipsilateral brainstem, cingulate, amy-

gdala, and hippocampus and contralateral thalamus has been reported. 78  Ring and 

colleagues 79  had earlier reported, in a study of seven subjects, relatively decreased 

activity in left and right medial thalamic regions. Such reports suggest that VNS 

may act either by modulating activity in the limbic and subcortical areas, which act 

as relay stations for seizure discharges.   
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  Other Benefits of VNS Therapy  

 Two of the most significant secondary benefits of VNS Therapy are the reduction 

in drug and dosage of AEDs without loss of seizure control 80  and the cost benefits 

of VNS Therapy. 81  –  83  Boon and colleagues 82  reported a mean drop in hospital 

admission days (from 16 to 4 days/year) and a reduction in direct medical costs per 

patient. 

 Beneficial clinical effects beyond changes in seizure frequency have been 

observed. Malow and colleagues 84  found that in 16 patients treatment with low 

stimulus intensities improved daytime sleepiness and promoted alertness. The 

use of VNS Therapy to reduce morbid obesity, 85 , 86  improve memory, 87  improve 

treatment-resistant depression, 88  and to elevate mood 89  –  91  have been reported. 

Pilot studies investigating the role of VNS Therapy for Alzheimer’s disease, 

obsessive-compulsive disorder, migraine headaches, and anxiety disorders are 

underway.  

  Conclusion

 This chapter has reviewed the impact of VNS Therapy to treat partial-onset retract-

able epilepsy in individuals with ID. The ID population is arguably the largest pop-

ulation where VNS Therapy could have the most dramatic impact. Well over 

20,000 patients have been implanted with the VNS Therapy system but limited 

clinical and research information is available exclusively relating to children and/or 

adults with ID. Many persons with ID have been part of limited research studies, 

but their findings have often not been reported separately. From available informa-

tion, studies suggest that VNS Therapy has comparable efficacy to new antiepilep-

tic drugs, is safe, well tolerated, and manageable. The long-term beneficial effects 

of VNS Therapy appear to be greater than standard anticonvulsant medication; 

clinical experience would suggest maximum benefit from VNS Therapy might not 

be apparent for at least one year. 

 Patients being put forward for VNS Therapy should be determined by their suit-

ability for the procedure (type of seizure disorder, previous response to AEDs, 

health status, compliance with day-to-day use) and the likely benefits (e.g., quality 

of life, reduction in medication). Vagus nerve stimulation therapy should be recom-

mended after the failure of three or four adequate trials of AEDs in persons with 

diagnosed partial or generalized epilepsy. 

 Many unanswered questions remain regarding the use of VNS Therapy in indi-

viduals with ID. These include (1) a need for randomized controlled clinical trials 

in persons with ID only, (2) further investigation of adverse effects in individuals 

with high comorbidity, (3) which factors determine a good response (e.g., severity 

of ID, etiology of ID, type of seizures), (4) impact on quality of life, and (5) the 

long-term effects. 
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 Vagus nerve stimulation therapy has had a dramatic impact on the management 

of epilepsy generally. It has heralded a new era in the treatment of epilepsy and 

should also benefit individuals with ID.      
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   Chapter 9   
 Resective Surgery for Patients with Epilepsy 
and Intellectual Disabilities 

           A.   Nicolson      

  Introduction  

 Epilepsy is common in patients with intellectual disabilities (ID), and is often 

 refractory to medical treatment. In one long-term study 70% of patients with an 

intelligence quoitent (IQ) less than 70 continued to have more than one seizure per 

year, compared to only 25% of those with borderline (IQ 71-85) or average (IQ > 85) 

intelligence. 1  Such patients are therefore among those whose potentially could 

benefit most from epilepsy surgery. 

 When considering the possibility of epilepsy surgery one needs to consider 

the risks to the patient of ongoing refractory epilepsy. There is the ongoing 

risk of injury during seizures, and patients with ID and refractory epilepsy are 

among the highest at risk of sudden death (SUDEP). 2  Added to this are the 

major psychosocial and cognitive impacts that refractory epilepsy has upon 

the individual, and so surgical treatment deserves serious consideration in this 

population. Of course there will be individuals who have clear multiple sei-

zure foci or symptomatic generalized epilepsy who will not be candidates for 

resective surgery, but many patients with ID and epilepsy may have surgically 

treatable lesions. 

 However, it has been a traditionally held view that a low IQ is a relative 

contraindication to surgery, 3  –  5  as the ID may represent a global brain dysfunc-

tion, with multiple seizure foci. Also of concern in patients with ID is the risk 

to cognitive functioning in patients with an already limited cognitive reserve. 

However, until recently this widely held belief has gone unchallenged, and as a 

consequence there are likely to be many patients who may benefit from surgery 

who are denied the appropriate evaluation. This is particularly crucial in children 

with ID and epilepsy whose global development will be adversely affected by 

ongoing seizure activity, and who may have the most to gain from early assessment 

for resective surgery.  
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  Should a Low IQ Be a Contraindication to Epilepsy Surgery?  

 The first major multicenter study to examine this issue analyzed data retrospectively 

from over 1,000 adults who had undergone temporal lobe resective surgery in eight 

centers in the United States 6  and had full pre- and postoperative neuropsychological 

assessments. Only 24 patients (2.3%) had an IQ less than 70, highlighting the tendency 

for such patients to not receive resective surgical treatment. This study did show a 

relationship between preoperative IQ and seizure outcome, but the effect was modest. 

Indeed the remission rate in those with an IQ less than 70 was 54.2%, and was 73.2% 

for those with a borderline IQ level. This emphasizes that although a lower IQ may 

predict a slightly worse outcome in some, there are a significant proportion of patients 

who can derive great benefit. The poorest outcome in this study was in those with a 

low IQ who had a structural lesion other than hippocampal sclerosis. 

 Several other small studies have also addressed this issue of preoperative IQ 

level and outcome following surgery. In 16 adults with an IQ less than 85, Gleissner 

and colleagues 7  found a remission rate of 64%, with no deterioration in neuropsy-

chological function and some positive socioeconomic outcomes. The main predic-

tor of a poor outcome was a left-sided lesion, which is likely to be because the 

surgery in the dominant hemisphere was more restricted. 

 The same group examined 285 consecutive children who underwent resective 

epilepsy surgery, and examined the outcome in relation to IQ level. 8  Twenty-one 

patients (7.4%) had an IQ less than 70, with 24 (8.4%) of below average level (IQ 

71-85). There was no significant difference between these groups and those with an 

average IQ in terms of seizure outcome one year after surgery, with 67% seizure free 

in the low IQ group, 77% of those with a borderline IQ, and 78% in the group with 

average intelligence. No change was found in neuropsychological testing, other than 

an improvement in executive functioning of those with a low IQ. Attention improved 

and behavioral problems were less marked postoperatively in all groups. 

 Bjornaes and colleagues 9  found a remission rate of 48% in 31 patients with an IQ 

less than 70 who underwent resective surgery. Remission was more likely in those 

with temporal compared with extratemporal epilepsy (52% versus 38%), but the 

main factor predictive of outcome was the duration of epilepsy. In those with epi-

lepsy for less than 12 years, 80% were seizure free. This raises the crucial issue of 

timing of epilepsy surgery in general, but in particular in this group with ID. It is 

well known that chronic refractory epilepsy has a negative neuropsychological and 

psychosocial effect, and it may be that rather than excluding patients with ID from 

the option of curative treatment, we should be more aggressive at an earlier stage. 

 There is a significantly higher rate of psychiatric problems in patients with epi-

lepsy than the general population, particularly in those with drug-refractory partial 

epilepsy. A mood disorder is very common in such patients, and depending on the 

definition used, may occur in up to 75% of patients 10 ; anxiety has been reported in 

over 40% 11  of individuals with refractory epilepsy. Suicide rates may be up to 25 

times more common in patients with temporal lobe epilepsy compared with people 

without epilepsy. 12  It has been recognized that psychiatric symptoms may worsen 



or appear de novo following epilepsy surgery, and so surgery is often undertaken 

with extreme caution or refused on the grounds of pre-existing psychiatric prob-

lems. This issue may be of particular relevance to the ID population with epilepsy 

where behavioral problems and other psychiatric symptoms may coexist. Many 

clinicians may have reservations about epilepsy surgery in a patient with ID for the 

reasons already stated, and if they have psychiatric symptoms in addition, the 

patient is often rejected for surgery. 

 However, some reports have suggested that the psychiatric status of epilepsy 

patients is either not influenced, or may even improve, following epilepsy sur-

gery 13 , 14  and that even patients with chronic psychosis may have a successful out-

come. 15  The evidence for the psychiatric outcome in patients with ID is limited, 

but one of the studies examining the seizure outcome in patients with different IQ 

scores commented on an overall improvement in behavioral problems in patients 

with ID. 8  

 A study of 226 consecutive patients who underwent epilepsy surgery at a single 

center showed a favorable psychiatric outcome overall 16  but did not specifically 

examine patients with ID. There was a high proportion (34.5%) of some psychiatric 

disturbance preoperatively, with psychosis in 16%. In 22 patients (28%) the psychiatric 

symptoms resolved post surgery; the main  symptom was postictal psychosis, which 

suggests that this may be a factor favoring surgery. Thirty-nine patients (50%) had 

a persistence of psychiatric symptoms postoperatively, and the symptoms appeared 

de novo in 17 (22%). In many of those patients with new-onset psychiatric symp-

toms there were detectable personality traits presurgery that would predispose to 

psychiatric problems, which has been reported previously. 17  De novo postsurgery 

psychosis has been reported to be more common in nondominant resections 18 , 19  and 

some tumors such as gangliogliomas, 20  but this has not been confirmed in other 

studies. 16  Major depressive episodes may occur following epilepsy surgery, but 

these are usually transitory and in individuals with a history of a milder mood 

disorder. 17  

 Despite concerns over performing surgery in patients with ID, recent evi-

dence, albeit from small studies, suggests that a low IQ should not itself be an 

exclusion factor for resective epilepsy surgery. There may be a trend for 

patients who have more severe ID to have a slightly worse outcome, but still a 

significant proportion derive great benefit, with no evidence of worsening cog-

nitive performance or behavior. However, further studies on this issue are 

required in larger numbers to confirm these findings and also to examine 

whether patients with a more severe ID may also benefit from resective surgery, 

as the data for the group with an IQ less than 50 are very limited. It seems intui-

tive that if surgery is to be considered, it should be undertaken as early as pos-

sible, rather than waiting for years of chronic drug-refractory epilepsy and the 

consequential negative impact that this has, particularly on a child’s develop-

ment. This will require a fundamental shift in thinking outside of specialist 

centers, as currently many such patients may be managed in the community or 

by psychiatrists with an interest in ID and may never have access to neurological 

and specialist epilepsy services.  
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  Special Consideration for Presurgical Evaluation 
in People with LD  

 The main role of epilepsy surgery is to achieve seizure freedom, or a significant 

reduction in seizure frequency, without producing adverse cognitive or psychologi-

cal effects. It has been proposed that epilepsy surgery should be considered in any-

one  “ in whom the seizure represents the sole or predominant factor preventing a 

normal quality of life. ”  21  This may not be the case in individuals with ID, as achiev-

ing a  “ normal ”  quality of life may not be possible, and the goals of epilepsy surgery 

need to be carefully considered. 

 The investigative process in patients with ID may be even more complicated 

than in those with normal intelligence. Vital to accurate seizure localization is the 

correlation between clinical features, imaging, and electroencephalograms (EEG). 

Patients with ID may not be as able as those with a higher IQ to give a detailed 

account of their seizure symptomatology, magnetic resonance imaging (MRI) may 

be difficult without a general anesthetic, and neuropsychological testing needs to 

take the low IQ into account. 

  Neuropsychological Assessment 

 There are several aims of the preoperative neuropsychological assessment in all 

patients in an epilepsy surgery program. It gives us information about the cerebral 

organization of an individual’s verbal and visuospatial skills and determines any 

evidence for areas of brain dysfunction which could be relevant to the seizure focus. 

It also examines the postoperative risk to memory and language skills. An essential 

part of the assessment, in addition to these principal functions, is to evaluate the 

potential psychosocial consequences of surgery to that individual. This includes the 

identification of any psychiatric comorbidity and the evaluation of the patient’s 

(and family’s or caregiver’s) expectations about surgery. How a patient copes with 

epilepsy and his or her preoperative support network are relevant when identifying 

the possible psychosocial consequences of successful surgery. Patients are more 

likely to perceive the surgery as a success if their goals have been realistic and 

practical before surgery. 22  The change from  having frequent seizures that negatively 

impact social lives, employment, driving, and relationships to being seizure free 

after surgery is a major life event that can be difficult to adjust to. 23  The goals from 

surgery for patients with ID may vary considerably from those without such a disa-

bility. However, this may be difficult to ascertain easily, and specific counseling 

about this issue is essential for the patient and family or caregivers. 

 These factors are applicable to any candidates for epilepsy surgery, but special con-

sideration may be required for individuals with ID. The neuropsychological assess-

ment tools are not specific to individuals with ID, and it is not known whether they 

provide as accurate a picture of overall cognitive functioning as in people with average 
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intelligence. The actual neuropsychological tests used vary widely between centers  —  

there is no uniform approach, 24  and there is no specific protocol for patients with ID. 

This is also particularly relevant to children with ID, who provide their own unique 

challenges. It is likely that at different ages during childhood certain neuropsychologi-

cal methods may be most beneficial or alternatively difficult to interpret. 

 The intracarotid amytal, or Wada, test is established as a method of examin-

ing laterality of language functioning and predicting those at risk of postopera-

tive amnesia. As with standard neuropsychological testing, the procedure varies 

between centers, and some feel it is not a necessary investigation when baseline 

neuropsychometry provides clear evidence for lateralization. 25  When the test is 

performed, the sodium amytal is injected into a single carotid artery to provide 

anesthesia of one hemisphere, enabling the neuropsychologist to test the mem-

ory and language abilities of the contralateral hemisisphere. Whether the Wada 

test is valid, or requires modification, in patients with ID is not known, and 

some do not perform this test in individuals with an IQ below 75. 24  It may be 

that in the future other methods will replace the role of the Wada test, in partic-

ular functional MRI (fMRI) (Figure  9.1AD ) and magnetoencephalography 

(MEG), but any protocols developed in these technologies may need to be 

adapted for people with ID.   

  Seizure Recordings 

 Seizure recordings are routinely required in the presurgical evaluation process, and 

even in the most clear-cut cases it is valuable in confirming seizure semiology. In 

patients with ID, obtaining seizure recordings may be more problematic, and meas-

ures such as allowing caregivers to stay with the patient may be required. Reducing 

medication on the day of admission may help to shorten the length of hospital stay. 

Often in cases associated with ID the seizure focus cannot be reliably determined 

with scalp EEG recordings and routine MRI, and so invasive depth or subdural 

strips/grids are required (Figure  9.2 ). Such procedures may be more difficult for 

patients with ID to tolerate, and if any intraoperative mapping is required, this may 

be very difficult.   

  Consent 

 At every stage during the presurgical evaluation process it is essential that every 

effort is made to ensure that informed consent is given. This may be difficult in 

patients with ID, and although in this situation a legal guardian will have to provide 

assent it is of paramount importance that professionals experienced in dealing with 

such patients and their families undergo detailed discussions about the aims, risks, 

and expectations from investigations or procedures.   
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  Pathologies Associated with ID That May Benefit 
from Resective Surgery  

  Focal Cortical Dysplasia 

 Focal cortical dysplasia (FCD) was first described over 30 years ago, 26  and while 

our abilities to detect it have improved significantly with new imaging techniques, 

uncertainties about FCD remain. 

  Fig. 9.1      Functional MRI (fMRI). A 45-year-old left-handed man presented with a single tonic-

clonic seizure; MRI revealed a right temporal lobe arteriovenous malformation (AVM) (A). 

During the evaluation process for surgical excision of the AVM he underwent fMRI for language 

localization. This was carried out with three different language paradigms. The verb generation 

paradigm demonstrated bilateral Broca’s and Wernicke area activation, with the Wernicke’s area 

just superior to the nidus of the AVM on the right (B-D)       
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 Focal cortical dysplasia is commonly associated with severe drug-resistant epi-

lepsy, including epilepsia partialis continua; therefore, evaluation for potential sur-

gery is increasingly important. Focal cortical dysplasia is frequently associated 

with a degree of ID, and many cases that were previously termed cryptogenic may 

now have FCD identified with high-resolution MRI, although even the most sophis-

ticated MRI will not currently identify all cases of FCD and therefore the true 

prevalence of FCD is not known. Surgery offers some hope to patients with FCD, 

as antiepileptic drugs (AEDs) will often fail to achieve remission. 

 Several surgical series have been published on the outcome of patients undergoing 

surgery for FCD, with reported remission rates mostly around 40 – 50% 27  –  34  but with 

some studies showing rates as high as 70 – 90%. 35  –  40  As with any reports of data from 

surgical series one needs to take into account different methodologies when interpret-

ing the data, such as patient numbers, selection criteria, and length of follow-up in 

particular. We know from studies of surgical outcome in patients with hippocampal 

sclerosis that late relapses can occur, 41  and a lengthy follow-up is needed to accurately 

predict prognosis. One such study reported a 10-year follow-up of patients who 

underwent surgery for malformations of cortical development (MCD), 31 of whom 

had FCD. 30  In the group overall, the remission rate remained stable between 2 years 

and 10 years, suggesting that patients with MCD who initially do well following epi-

lepsy surgery are likely to have a favorable long-term outcome. However, in another 

  Fig. 9.2      Depth electrodes. A 25-year-old man had complex partial seizures preceded by a stere-

otyped olfactory aura. MRI was normal, and ictal scalp EEG recordings had suggested that the 

seizures had a right temporal onset. This was confirmed with depth electrode recordings, with 

three electrodes placed in the right temporal lobe and one in the left temporal lobe       
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study of 49 patients with FCD the proportion of patients with a favorable postopera-

tive seizure outcome following surgery dropped from 84% to 70% over the 10 years 

of follow-up, and most of this change was observed during the first 3 years. 34  

 Several studies have identified factors that may predict outcome from surgery, 

with completeness of resection commonly identified. 30 , 33 , 42  As with other pathologies, 

outcome has also been dependent on the location of the lesion, with extratemporal 

FCD having a poorer surgical outcome. 29 , 43  Attempts have been made to examine 

whether the histological subtype of FCD influences outcome, with varying results. 

Cortical dysplasia can be classified in order of cytological disruption as  “ mild mal-

formation of cortical development ”  (mMCD) or FCD type 1a (isolated architectural 

abnormalities); 1b (with additional immature or giant neurons); 2a (with additional 

dysmorphic neurons); and 2b (with additional balloon cells) (Figure  9.3 ). 44   

  This is a pathological classification system, and we do not currently know how this 

correlates with clinical features and severity of the epilepsy or outcome following surgery. 

It is clear, however, that the patients with FCD are a heterogenous group. One study 

  Fig. 9.3      Histological slide of focal cortical dysplasia. Photomicrograph depicting an abnormal 

cluster of dysplastic neurons with irregular profiles closely admixed with large, binucleated astro-

glial cells exhibiting pale pink cytoplasm (A). When stained with neurofilament protein this shows 

the perikaryion of the neurons and their axons embedded in a disorganised neuropil background 

(B). On the slide stained with GFAP (Glial Fibrillary Acidic Protein) stroglial cells are highlighted 

in close apposition to the neurons (which remain unstained) (C). A subpopulation of cells exhibit-

ing co-localisation of reactivity with both Neurofilament protein and GFAP, suggestive of a 

dysplastic nature of divergent phenotype       
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that examined whether the histological subtype of FCD influenced surgical outcome 

found a trend towards better results in those patients with a less severe histological 

subtype (mMCD or FCD type 1a), 32  but this study has relatively small numbers with 

limited follow-up. Others have found the reverse situation, with outcome better in 

FCD 2 39  or no correlation. 34  This issue clearly needs evaluation in larger studies with 

longer follow-up data, which would allow us to further our understanding of the clin-

icopathological correlate in FCD and ultimately enable us to identify presurgery those 

candidates who are likely to have the most favorable outcome. With a condition such 

as FCD, this will only be possible with multicenter collaboration.   

 Focal cortical dysplasia can coexist as  “ dual pathology ”  with  other pathologies 

which are also known to cause epilepsy, such as hippocampal sclerosis (HS) and 

dysembryoplastic neuroepithelial tumors (DNT). Certain dual pathologies have an 

unfavorable outcome following epilepsy surgery, for example HS with periventricu-

lar nodular heterotopia, 45  but some small studies suggest that if both pathologies are 

readily identifiable presurgery and considered resectable then the outcome is favo-

rable. A study of 28 patients with temporal lobe epilepsy associated with FCD 

found no difference in the outcome between those patients with FCD only and 

those with additional HS. 35  In a study of patients with DNT who underwent surgical 

resection, an associated cortical dysplasia was identified in over 80% of patients. 46  

This finding emphasizes that in tumors such as DNT a focal resection may not be 

sufficient to achieve remission, and in many the surrounding tissue may be dysplas-

tic and  “ epileptogenic. ”  Other authors have also reported that in cases of temporal 

lobe dual pathology the outcome is good if the lesions are resected in addition to 

the mesial temporal structures. 47 , 48  

 In the past decade the identification of FCD has been revolutionized by advances 

in MRI techniques in particular, but still this may not identify FCD in up to 30% of 

patients. 49  Characteristic findings on MRI are an abnormal gyral pattern, increased 

cortical thickness, poor grey-white matter differentiation, and increased subcortical 

signal on T2-weighted and FLAIR images. 50  Detailed presurgical evaluation is neces-

sary to identify the epileptogenic zone, and this is a particular challenge in those 

patients with normal MRIs. As imaging techniques improve, it seems likely that more 

patients with FCD will be able to be identified and become surgical candidates. 

Currently, as a routine in the presurgical evaluation process these patients should 

undergo high-resolution MRI and scalp video-EEG telemetry. In some patients this 

will be sufficient to identify the FCD, but in others techniques such as intracranial 

EEG recordings, positron emission tomography (PET), or ictal single-photon emis-

sion computed tomography (SPECT) 51  will be required. Ictal SPECT identifies the 

epileptogenic zone as a an area of hyperperfusion based on cerebral metabolic and 

perfusion coupling, 52  and an early injection can reduce the risk of identifying a pos-

tictal hypoperfused area. SPECT coregistered to MRI (SISCOM) (Figure  9.4 ) may 

identify a localized region of cerebral perfusion concordant with the epileptogenic 

zone 53  and improve the localizing value of ictal SPECT. Patients are most likely to 

have a favorable seizure outcome if the focal cortical resection includes the region of 

peri-ictal blood flow change. 53 , 54  Ictal SPECT and SISCOM may be particularly use-

ful in patients with FCD which is not identifiable on standard MR imaging.  
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 Our knowledge of FCD has advanced significantly in recent years, but the major 

challenges of being able to identify all patients with FCD preoperatively and to 

verify whether there are subgroups of patients who are most likely to respond well 

to surgery remain.   

  Other Malformations of Cortical Development 

 Schizencephaly is a malformation of cortical development (MCD) that consists of 

congenital clefts in the cerebral mantle extending from the pial surface to the lateral 

ventricles and lined by cortical gray matter. 55  It may have a variable clinical presen-

tation ranging from little or no deficit to severe developmental delay, hemiplegia, 

and epilepsy, which often will be refractory to AED treatment. The structural 

changes may be unilateral or bilateral, and when unilateral surgery may be consid-

ered. However, data on the outcome of surgery in patients with schizencephaly are 

limited, 56  –  58  and the evaluation process is likely to be complex. Even when the cleft 

is unilateral it may be multilobar, the structural abnormality may be distant from the 

epileptogenic zone, and the dysplastic cortex may be essential for language and 

motor functions. 59  Invasive EEG recordings are required in such patients, but 

SISCOM may provide useful data to guide electrode placement and/or cortical 

resection. 60  In the reported cases the surgical strategy has varied and includes tem-

poral lobectomy, excision of the dysplastic cortex, and resection of cortex distant 

  Fig. 9.4      Ictal SPECT coregistered to MRI (SISCOM). SISCOM in a patient with right temporal 

lobe epilepsy. Routine MRI was normal. Note that the right side of the brain is on the right side 

of the figure       



9 Resective Surgery for Patients with Epilepsy and Intellectual Disabilities 139

from the cleft. Polymicrogyria is an MCD characterized by an increase in the 

number and decrease in the size of gyri; it may be generalized or localized. It has a 

widely varying clinical presentation which depends upon the distribution of the dys-

plastic cortex and the presence of any other underlying abnormality. In some patients 

with refractory epilepsy a focal potentially resectable region may be identifiable. 61  

 MRI has improved our recognition of uncommon MCDs such as schizencephaly 

and polymicrogyria. The majority of these patients are managed medically, but 

surgery may be an option for some with unilateral dysplastic cortex.   

  Dysembryoplastic Neuroepithelial Tumor (DNT)  

 Dysembryoplastic neuroepithelial tumors are benign glioneuronal tumors fre-

quently associated with refractory epilepsy in children and young adults. 62  They 

have characteristic findings on imaging with a mixed signal lesion on MRI which 

is based in the cortex but may involve the white matter, often with overlying skull 

abnormalities indicating a chronic lesion. 63  They typically have a disorganized 

arrangement of neuronal and glial elements without cytological atypia and frequent 

association of foci of dysplastic cortical disorganization. Cortical dysplasia is fre-

quently associated with DNTs, 63  –  71  which need careful evaluation preoperatively, as 

a high proportion of associated  “ MRI-invisible ”  cortical dysplasia has been 

reported. 46  For optimum surgical outcome, this needs to be identified presurgically 

by invasive methods (intracranial EEG recordings and/or electrocorticography) to 

ensure resection of the entire epileptogenic zone, 72 , 73  but in some patients functional 

imaging such as SISCOM may provide a noninvasive alternative. 74  

 Intellectual disability may occur in around 40% of cases with DNT, 75  but the pres-

ence of LD may imply a more widespread cortical dysfunction. DNTs are often surgi-

cally resectable, with studies generally showing a favorable outcome in terms of 

seizure control, 62 , 63 , 66 , 67 , 76  –  80  but the outcome is less certain in patients with ID. 

  Tuberous Sclerosis 

 Tuberous sclerosis complex (TSC) is an autosomal dominant neurocutaneous syn-

drome with variable expression and a high spontaneous mutation rate, which is 

characterized by multiple hamartomas in the skin, retina, heart, kidney, and brain. It 

is associated with epilepsy in up to 90% of cases, which is usually of early onset and 

refractory to medical treatment in up to 30%. 81  The central nervous system involve-

ment in TSC also gives rise to focal neurological deficits and developmental and 

intellectual delay. There is evidence that achieving early seizure control may  have a 

positive impact on cognitive development and social adjustment. 82  Traditionally, 

epilepsy surgery has not been considered an option for TSC patients, as imaging 

often reveals multiple tubers and therefore potentially multiple epileptogenic zones. 
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However, in certain cases surgery may be a realistic option, particularly for those 

patients with stereotyped seizures that suggest an origin from a single tuber. 

 The presurgical assessment of a patient with TSC offers some unique chal-

lenges. Magnetic resonance imaging will often reveal multiple tubers in TSC and 

does not identify the origin of the seizures, 83  and interictal EEG may show multiple 

abnormalities or be nonlocalizing. 84  –  86  On MRI, FLAIR sequences, or even diffu-

sion-weighted imaging, 87  may be optimal to detect tubers. Computerized tomogra-

phy can be useful to identify calcification, one study suggesting that such tubers 

may be more likely to be epileptogenic. 88  In some cases with TSC the epileptogenic 

tuber will be relatively easy to identify with concordance between MRI, interictal, 

and ictal EEG. However, in many cases invasive EEG recordings with depth elec-

trodes and/or subdural grids will be necessary. Functional imaging such as ictal 

SPECT can aid localization with hyperperfusion anterior to the epileptogenic tuber. 89  

FDG-PET scans may reveal multiple hypometabolic regions corresponding ana-

tomically to the tubers, and will not differentiate between those with or without 

epileptogenic potential. 90  –  92  Other radioactive ligands such as C-alpha-methyl-tryp-

tophan (CAMT), a marker of serotonin synthesis, may be more promising in this 

regard, as this has been shown to have a significantly greater uptake in epilep-

togenic tubers. 93 , 94  FDG-PET coregistration with MRI and diffusion tensor imaging 

may provide additional information to PET alone. 95  

 At present, such functional imaging techniques, and more recently SISCOM, are 

useful tools to aid localization, but in practice invasive EEG recordings are usually 

required and this information can assist with the placement of such electrodes. 

Invasive monitoring can also identify adjacent functional cortex to guide resection. 

MEG is a technique that selectively measures tangential sources (e.g., sources on a 

sulcus) rather than the radial sources also detected by EEG. MEG can be combined 

with EEG recordings simultaneously and then visualized by plotting the equivalent 

current dipole on the patient’s MRI brain scan with volume reconstruction. 

 Experience in localizing the epileptogenic zone with MEG is limited in TSC, but 

some provisional studies have suggested that it may have a role, 96 , 97  and in combina-

tion with PET and ictal SPECT could provide a three-dimensional map of the rela-

tion of the epileptic activity to the adjacent structural and functional anatomy. 

 Several small series of cases of surgically treated TSC have been reported, with 

a remission rate between 10% and 78% (Table  9.1 ).  

 The best outcome is for:

   1.    Patients with a single seizure type or single tuber  

   2.    Patients with multiple tubers and one large calcified tuber, with concordant 

interictal EEG abnormalities related to it  

   3.    Patients with concordant investigations    Although the evaluation process is more 

complicated and potentially higher risk, patients who do not fall into these good 

prognostic groups should not be denied appropriate investigation. There are 

reports of successful outcomes in cases requiring multistage investigation and 

surgery, even for bilateral seizure foci. 111 , 112  

 The multifocal nature of TSC means that when undergoing resective surgery 

special consideration needs to be given to the possibility of further epileptogenic 
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tubers developing, and patients need to be counseled accordingly. One study found 

that in this patient group the remission rate fell from 59% (13 of 21) to 42% after 

five years, 109  but larger systematic long-term studies are required to see whether this 

phenomenon is more common in TSC patients than others with a different underly-

ing pathology such as FCD or hippocampal sclerosis.  

  Lennox-Gastaut Syndrome 

 Lennox-Gastaut syndrome (LGS) is a form of symptomatic generalized epilepsy 

that is characterized by a peak age of onset between two and six years of age, mul-

tiple seizure types, a characteristic EEG abnormality, and often severe ID. 

Approximately one third of children will have had West syndrome in the first year 

of life. Symptomatic cases may be caused by focal, multifocal, or diffuse cerebral 

abnormalities, which could be congenital or acquired. 

 As LGS is a generalized epilepsy syndrome, it typically is not amenable to 

resective surgery. However, atypical LGS may be related to a focal lesion, and if 

such a lesion is identified on MRI, it may be possible to identify a resectable epileptogenic 

zone and provide a good seizure outcome. 113 , 114    

  Hemispherectomy  

 The technique of hemispherectomy was first used to treat refractory epilepsy in 

Toronto in 1938. 115  After the technique was utilized in a number of cases, 116  it 

became apparent that there was a significant associated mortality and morbidity, 

  Table 9.1      Selected series of resective surgery for tuberous sclerosis patients 

(modified from Romanelli and colleagues. 98     

 Author 

 No. of 

Patients  Remission Rate (%)  Follow-up (months) 

 Bebin (99)    9  67   38 

 Avellino (100)    8  55   35 

 Baumgartner (101)    4   0   30 

 Guerreiro (102)   12  58  120 

 Acharya (103)    9  78  1 mon-14 yrs 

 Neville (104)    6  67   60 

 Koh (88)   13  69   48 

 Thiele (105)   21  33   50 

 Karenfort (106)    8  38   42 

 Vigliano (107)    4  75   24 

 Sinclair (108)    4  78   60 

 Jarrar (109)   21  42   60 

 Lachhwani (110)   17  65   25 



142 A. Nicolson

and in particular a high risk of the development of superficial siderosis, due to 

hemorrhage into the fluid-filled cavity left by the removal of the hemisphere. The 

hemispherectomy only became an accepted treatment for refractory epilepsy 

caused by diffuse hemispheric syndromes when the technique was modified by 

Rasmussen. 117 , 118  

 Hemispherectomy is indicated as a treatment for refractory partial seizures sec-

ondary to a diffuse hemispheric abnormality. Presurgical evaluation is required to 

ensure that seizures originate solely from the affected hemisphere, and that the 

contralateral hemisphere is normal. Magnetic resonance imaging can determine 

whether there is any structural abnormality, and functional techniques such as PET, 

SPECT (showing interictal hypoperfusion and ictal hyperperfusion from the 

affected hemisphere), fMRI, and MEG can evaluate the functions of the hemi-

spheres in terms of motor, sensory, and language functions. Further localization 

may be performed with intracranial recordings with subdural strips or grids, which 

provide intraoperative mapping of eloquent cortex. 

 The ideal timing for hemispherectomy is uncertain. Earlier intervention will 

reduce the adverse cognitive effects of years of poorly controlled seizures and the 

sedative effects of AEDs and subsequently improve quality of life. However, it is 

uncertain whether surgical intervention should be delayed until neurological defi-

cits such as hemiparesis or dysphasia become established, or to perform the proce-

dure as early as possible. Although there is evidence for a better cognitive outcome 

in cases of Sturge-Weber syndrome (SWS) if hemispherectomy is performed dur-

ing the first year of life, 119  there is also fMRI evidence that sensory and motor func-

tions may transfer to the contralateral hemisphere at different stages of cerebral 

maturation 120  and that postponement of surgery until completion of transfer of func-

tions from the diseased to intact hemisphere leads to better fine and motor func-

tion. 121  A fine balance clearly is required to consider both of these factors in each 

individual being considered for hemispherectomy. 

 One of the major indications for hemispherectomy is Sturge-Weber syndrome 

(SWS) (Figure  9.5 ), a neurocutaneous syndrome characterized by a facial capillary 

angioma (port-wine stain) seen predominantly in the distribution of the first branch of 

the trigeminal nerve; however, it may be more extensive, with an underlying leptome-

ningeal angioma that can occasionally be bilateral . The leptomenigeal angioma may 

be detected by skull X-ray, CT, or MRI. Typically SWS is associated with a moderate 

to severe ID (a normal IQ occurs in only 25-30%) 122  and refractory epilepsy. Status 

epilepticus is common, and there may be periods of encephalopathy associated with 

cognitive and developmental plateau and increased hemiplegia. 123  Although the lep-

tomeningeal angioma may be easily evident on standard imaging, the epileptogenic 

zone may be more extensive; seizure recordings thus are essential, and intraoperative 

electrocorticography may be used to guide the extent of resection. 124   

 Any other  conditions that cause a diffuse unilateral hemispheric disorder and 

epilepsy may be considered for hemispherectomy, in particular hemimegalencephaly 

(a neuronal migration disorder resulting in a unilateral enlarged hemisphere), 

Rasmussen’s encephalitis, hemiconvulsion-hemiplegia, and epilepsy (HHE) syndrome, 

and a spastic hemiplegia caused by perinatal stroke. 
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 Several small series of the outcome from hemispherectomy have been reported, 

with generally favorable results. One of the largest series with prolonged follow-up 

found that 65% of 111 children who underwent hemispherectomy were seizure free, 

and 89% could walk without assistance. The poorest seizure outcome was found in 

those with neuronal migration disorders. 125  Another study of 115 patients found the 

poorest outcome and most complicated surgery in cases of hemimegalencephaly, but 

not in those with unilateral hemisphere cortical dysplasia, i.e., without the abnor-

mally enlarged hemisphere. 126  Other series have produced remission rates of 

52 – 81% 127  –  132  with a generally good motor outcome, usually cognitive stability or 

improvement, and behavioral improvement in many. 

 Since the earlier anatomical hemispherectomy technique was found to be associ-

ated with an unacceptable degree of complications, the technique has evolved to 

more restricted resections with disconnections. The functional hemispherectomy 

was first described in 1983 and entails the resection of the parietal and temporal 

lobes, Rolandic region, and severing the connections with the thalamus and brain-

stem, hence leaving in place the frontal and occipital lobes and their blood supply. 

This procedure has a much lower risk of the complication of hemosiderosis (in a 

series of 20 patients none had hemosiderosis 133)  compared with up to 30% of 

patients undergoing anatomical hemispherectomy, 134  although it should be stressed 

that some series of patients undergoing anatomical hemispherectomy also report no 

cases of haemosiderosis. 135  The disadvantage of the functional hemispherectomy is 

that the potentially epileptogenic insula is left in situ, although the seizure freedom 

  Fig. 9.5      Sturge-Weber syndrome. Post-contrast MRI shows the characteristic features of Sturge-

Weber syndrome with abnormal enhancement, suggesting calcification in the cortical veins, 

together with right hemisphere atrophy       
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rates compare favorably with the conventional procedure. 136  Other more restricted 

procedures include hemicorticectomy (only grey matter is resected) and hemisphe-

rotomy (disconnection of the epileptogenic hemisphere from the subcortical cent-

ers, thereby reducing brain excision (See Figure 9.6)). 

 Patients with the diffuse hemispheric disorders discussed here often have severe 

epilepsy with profound developmental and cognitive delay and hemiplegia. In 

childhood this is the patient group with potentially the most to gain from successful 

epilepsy surgery, as this can provide dramatic benefits not only in terms of seizure 

control but particularly cognitive development, and further work needs to be done 

to enable us to make an appropriate judgement on the timing of surgery.   

  Evaluating the Outcome of Resective Epilepsy Surgery 
in Patients with ID  

 The immediate aim of resective epilepsy surgery is to reduce, and hopefully stop, 

seizures. However, there are many other additional factors that are vitally important 

in assessing the overall outcome in terms of quality of life. The ultimate aim has to 

be to improve quality of life, which is not achieved if the patient has fewer seizures 

  Fig. 9.6       Hemispherectomy. T1-Weighted MRI scans of examples of anatomical (A and B) and 

functional (C and D) hemispherectomy, and hemispherotomy (E and F)       
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but an adverse cognitive or psychiatric outcome. Even seizure freedom does not 

necessarily improve quality of life, and many such patients may continue to lead a 

 “ disabled ”  life with no discernable functional benefit. 34 ,  137  

 An essential part of the presurgical evaluation is to assess the patient’s and/or 

caregiver’s expectations of surgery, and careful counseling at this point may ensure 

that these are not unrealistically high. This is particularly relevant in patients with 

ID in whom even the most favorable seizure outcome may not lead to as much of 

an improvement in functioning as caregivers may hope for or expect. However, the 

possibility of a reduction of seizure frequency and severity and a reduction in the 

drug burden are valid reasons to consider epilepsy surgery in this patient group, 

which may have particularly severe and frequent seizures, and so be in a particu-

larly high-risk group for seizure-related injury and death (SUDEP). 

 There is not an established health-related quality of life measure that reliably 

assesses the impact that epilepsy surgery has on the quality of life of an individual with 

ID or their family. To measure this is complex and requires the evaluation of multiple 

domains and so requires the use of a variety of instruments of quality of life.  

  Conclusion

 The traditionally held view that patients with ID will not be candidates for considera-

tion of epilepsy surgery has been challenged in recent years. No longer are palliative 

procedures such as corpus callosotomy the only surgical options in such cases, and 

prospects of seizure freedom are realistic for many with ID. It would seem that a sub-

group of patients with focal epilepsy and ID can be identified and treated successfully 

without drastic cognitive consequences. However, resective epilepsy surgery in the ID 

population remains a significant challenge. The identification of suitable candidates 

may be difficult, and the evaluation procedure may require special considerations and 

adaptations for those with ID. Newer techniques such as higher-resolution MRI have 

aided us in identifying potentially resectable epileptogenic foci, and in the future 

advances in technologies such as fMRI, SISCOM, and MEG may help further to 

localize foci more accurately and noninvasively, which would carry benefits for all 

patients with refractory focal epilepsy, including those with ID.      
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  Section III
    Psychosocial Issues 



   Chapter 10   
 Psychopathology in People with Epilepsy 
and Intellectual Disabilities 

           J.   Dolman    and    M.   Scheepers      

  Introduction  

 Psychopathology refers to the manifestation of behaviors or experiences that may 

be indicative of mental illness or psychological impairment. The term is broad, 

encompassing all phenomena that might, but might not, reach significance for a 

psychiatric diagnosis. As a result, the debate about the occurrence of psychopathol-

ogy in people with epilepsy has been long and intense. If behavior is the manifest 

aspect of psychic life, then aberrations of behavior are usually attributed to some 

form of abnormal mental state 1 ; there can be no doubt that this is a significant issue 

in people with epilepsy. There is further difficulty in interpreting psychopathology 

or behavioral disorders in people with intellectual disabilities (ID), particularly in 

people with severe ID. How, then, do we understand the issues surrounding psycho-

pathology in people with ID and epilepsy? 

 In this chapter we will seek to look at these issues in more detail, describing 

findings in people with ID without epilepsy, in the general population with epi-

lepsy, and then, where possible, looking for ID-specific research in the field of 

epilepsy.  

  Psychopathology in Intellectual Disability  

 Accurate measurement of psychopathology in any population can be difficult, but 

is made more difficult in people with ID because of methodological challenges. 

There is a need to define, appropriately, the terms to be used in research and this is 

especially important in this area. 

 In declaring an ID there is a need to, first and foremost, define the term. In most 

literature there is now agreement that ID is crudely defined by a significantly 

reduced ability to understand new or complex information, or to learn new skills, 

impaired intelligence (IQ below 70), and a reduced ability to manage independently 

(impaired social function), with onset in the developmental period (before the age 

of 18 years). Using this definition, between 2% and 3% of the general population 
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will have ID, however, when epidemiological samples are collected, they seldom 

achieve more than a 0.5% ascertainment rate. The most likely reason for this is that 

most registers are based on the individual requiring a service (healthcare or social 

care) and therefore miss out on the majority who do not require, or are unaware of, 

services. 2  Most research in the field of ID therefore suffers from a sampling bias 

due to the nature of case ascertainment with an overrepresentation of people with 

more significant ID and a requirement for additional assistance. Because those 

people with mild ID are in contact with services, they are more likely to have a 

higher rate of psychopathology. 

 Defining psychopathology can be even more difficult than defining ID. 

Diagnostic and assessment tools should be applicable to people with ID. The World 

Health Organization’s  International Classification of Diseases , Tenth Edition 

(ICD-10) 3  and the American Psychiatric Association’s  Diagnostic and Statistical 
Manual of Mental Disorders , Fourth Edition (DSM-IV) 4  were designed for use in 

the general population. They rely on the subjective reporting of symptoms, and 

people with ID often do not recognize or cannot report their own symptoms. In 

addition, caregivers may not realize the significance of symptoms or overreport 

normal phenomena in people with ID. The Diagnostic Criteria for Adults with 

Learning Disability (DC-LD) attempts to address this issue. 5  

 When the literature is reviewed, there is little consensus in terms of what may or 

may not be included. The terminology covered by the psychopathology rubric 

includes mental illness, mental disorder, psychiatric illness, psychiatric disorder, 

emotional problems, and behavioral problems. Some authors use the broad defini-

tions in ICD-10, 3  DSM-IV, 4  or DC-LD, 5  while others wish to exclude behavior dis-

orders and personality disorders when defining their research question. Often this 

will leave the reader pondering the research criteria and wondering whether the 

sample population presented represents the patients they see in clinical practice. 

Further difficulties arise when authors use a battery of assessment tools in order to 

define  “ caseness. ”  These tools are not always comparable and seldom have rele-

vance in a purely clinical setting, making it difficult for clinicians to apply the 

research to their practice. In addition, the method used for assessing psychopathol-

ogy must be considered, as different prevalence rates can be found in the same 

  Table 10.1      Prevalence rates of mental illness    

  Disorder    Rate in ID  (5)    Rate in General Population  

 Schizophrenia  3%  1% 

 Bipolar affective disorder  1.5%  1.2% 

 Depression  4%  3 – 7% 

 Generalized anxiety disorder  6%  3% 

 Specific phobia  6%  7% 

 Agoraphobia  1.5%  3.8% 

 Obsessive-compulsive disorder  2.5%  1.6% 

 Autism  7%  0.08% 

 Epilepsy  30%  1% 
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sample population, when diagnoses are compared using case notes, assessment 

tools, or clinical assessment. 

 About one in five people with ID have a behavior disorder, and this can account 

for as much as a third of referrals to specialist services. Within this group, there are 

some who will have a psychiatric diagnosis; however, a significant number will 

have a behavioral problem not immediately attributable to mental illness. It is there-

fore an important factor to consider when attributing causality.  

 The total prevalence of mental illness in people with ID is significantly greater 

than in the general population, particularly if behavioral and personality disorders 

are included. The lifetime prevalence probably lies between 30% and 50%  

  Psychopathology in Epilepsy in General Population  

 In research terms, there is a well-established relationship between epilepsy and 

behavior. However, research is often equivocal, with some repeat study findings not 

being replicated and in other studies, the opposite outcome found. The epidemiol-

ogy of psychopathology in adults with epilepsy is poorly understood, partly 

because of ill-defined criteria, but also because of methodological problems. Most 

research is conducted from within specialist clinics, often university-based, where 

complex cases are managed with the most modern treatments and surgical options 

offered. 6  In these settings an increase in psychiatric morbidity has been established, 

but this should not be blandly accepted, as epilepsy is a chronic condition with a 

spectrum of severity and multiple etiological mechanisms.  

  Developmental Issues  

 Symptomatic epilepsies may result from a number of underlying pathological processes, 

which may be localized or diffuse, bilateral or unilateral, static or progressive; seizures 

may be the only apparent clinical manifestation. They may, however, also give rise to 

psychiatric deficits, the nature of which may depend on the nature, location, or time of 

injury to the developing brain. 1  

 Children with epilepsy often do not attain parity, in education or employment, 

with their classmates. It has been suggested that attention deficits due to the epi-

lepsy or to the antiepileptic drugs may be to blame; however, a study in a group of 

schoolchildren with idiopathic or cryptogenic epilepsy, who could expect normal 

educational and social development, ascertained that this was not the case. This 

case-controlled, longitudinal study found that children with newly diagnosed  “ epi-

lepsy only ”  did not have persistent attention deficits and that antiepileptic drug 

(AED) treatment had no detrimental effect on attention, but prior school or behav-

ioral difficulties and a maladaptive reaction from parents to the diagnosis of epi-

lepsy, rather than epilepsy variables, were related to attentional deficits. 7  Further 
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studies on the relationship between ID, epilepsy, and behavioral disorders have 

looked at the effect of medication on behavior, and no significant correlation 

between children taking antiepileptic medication and those not currently taking 

medication was found. 8   

  Personality  

 Personality, and how it relates to chronic conditions, is a subject often evaluated, 

but results are seldom comparable or reproducible. This lack of consistency may be 

the result of a number of factors: the use of different tools in different studies, the 

validity of some of these tools in specific populations (people with epilepsy), the 

differences between patients with regards to social and psychological attitudes, and 

the problem with selection bias. Despite all of these possible reasons for skewed 

results, inconsistent findings have been reported when some control for these vari-

ables has occurred. This has led many clinicians to disregard personality traits in 

people with epilepsy; however, if we are to treat patients holistically, considering 

how these patients process information may be a key to improved quality of life and 

satisfaction with their interface with clinical services. 9   

 Comorbidity of psychiatric and personality disorders has been associated with 

poorer response to treatment, lower compliance, and an increased risk of suicide. 

A recent study of patients with medically refractory epilepsy found 11 of 52 (21.15%) 

patients fulfilled research criteria for personality disorder. Dependent and avoidant 

personalities were the most common; the most frequent association with personality 

disorder was an epileptic aura. These results support previous reports of an increased 

rate of dependency and the social isolation associated with having epilepsy. 10   

  Anxiety Disorders  

 Anxiety, phobias, and fear are common associations with the diagnosis of epilepsy, 

paroxysmal fear or anxiety being the most commonly reported aura (30%) in temporal 

lobe epilepsy (TLE). Because anxiety is a normal emotion and some anticipatory 

anxiety may be expected in people with a paroxysmal disorder that is not com-

pletely controlled, attention is not always given to anxiety disorders in the clinic 

setting. A disorder requires that impairment of social, occupational, and other areas 

of functioning occurs as a result of the anxiety. 9  Generalized anxiety disorders, 

panic disorder, phobias, and obsessive-compulsive disorder are conditions that exist 

in the general population, but may be amplified in people who also have epilepsy, 

particularly seizures arising from the temporal lobe. 11  

 A comparison of patients with partial epilepsy (106 with TLE and 44 with frontal 

lobe epilepsy), idiopathic generalized epilepsy (70 patients), and controls demon-

strated that there was a significant difference between anxiety and depression 
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scores between the patients with epilepsy and the controls. In addition, patients 

with partial epilepsy scored higher than the idiopathic group, although this did not 

reach statistical significance. The previously reported association between left TLE 

and anxiety was replicated in this study but did not reach significance. 12   

  Mood Disorders  

 Depression is the most common comorbid psychiatric condition associated with 

epilepsy, with a prevalence of up to 50% in patients with recurrent seizures and 

10% in patients with controlled seizures. 13  –  17  It is generally underrecognized and 

undertreated and is incompletely understood, but it is thought to be the result of a 

combination of psychosocial and neurological factors. Although there is an associa-

tion between chronic illness and depressive disorders, there seems to be an over-

representation of depressive symptoms in patients with neurological disorders, and 

this is further increased if that neurological disorder includes epilepsy. 16  

 Depression, it is argued, may not simply result from an understandable reaction 

to the difficulties of living with epilepsy; depression and epilepsy may in fact share 

common pathogenic mechanisms, including a shared genetic predisposition and 

neurotransmitter dysfunction with biogenic amines, gamma-amino-butyric acid 

(GABA), decreased metabolic and frontal lobe function all being implicated. 9 , 16 , 18  

The seizures may themselves be involved, with suggested seizure-related variables 

including seizure type (complex partial seizures), location (temporal lobe), severity 

(increased depression rates with poorly controlled seizures), and laterality (left-

sided focus) all being described. 

 Psychosocial factors, including perceived stigma, fear of seizures, discrimina-

tion, joblessness, and lack of social support have been implicated in the develop-

ment of depressive disorders in people who have epilepsy. The relationship between 

psychosocial factors, depression, and epilepsy show that psychosocial variables are 

related to epilepsy, not just those people with epilepsy and depression. 19  When a 

psychosocial inventory was applied to a community sample of patients with epi-

lepsy, it demonstrated that those no longer taking medication for their epilepsy 

were better adjusted than those who were on medication but who had had no sei-

zures for a year, and this group was better adjusted than the group who were taking 

medication, but who had had a seizure in the past year. The authors conclude that 

the severity of epilepsy was associated with the severity of the self-reported psy-

chosocial problems. 20  

 Suicide, sudden unexpected death in epilepsy (SUDEP), accidents, and drown-

ing are the most common cause of epilepsy-related death in people with epilepsy. 

With the advances in medication, status epilepticus is now less frequently registered 

as the cause of death in epilepsy in developed countries. 21  The suicide rate in epi-

lepsy is fivefold higher than in the general population and is most significantly 

increased in patients with temporal lobe epilepsy (25-fold). Suicide appears to rep-

resent a serious problem to those attending specialist epilepsy clinics because they 
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have more complex epilepsy. 21 , 22  In a retrospective analysis of suicide at a specialist 

epilepsy center, 10,739 patients were seen over a 12-year period. Five people com-

pleted suicide in this population. In an attempt to better understand why patients 

may have suicidal intent, the authors recognized an  “ interictal dysphoric disorder ”  

(depressive mood, irritability, anxiety, headaches, insomnia, phobic fears, and aner-

gia are prominent symptoms) which occurs independently of seizures, appears 

suddenly, and may last for hours to a couple of days. This mood disorder responds 

to antidepressant treatment, and the authors use a combination of treatments. 22  A 

second study of 1,722 patients attending an epilepsy center over a 14-year period 

revealed six completed suicides. The important findings were that suicide occurred 

soon after a seizure in patients with TLE, were more common in men, and were 

often related to psychotic episodes. 21   

  Psychotic Phenomena  

 It has been noted for some time that psychosis is more common in people with epi-

lepsy than in those without epilepsy and that within the epilepsy population it is 

more common in those with TLE. The prevalence of epilepsy and schizophrenia are 

both around 1%. It would be reasonable, therefore, to expect 1 in 100 patients with 

epilepsy to develop a schizophreniform psychosis; however, clinical studies have 

suggested a prevalence of around 3% in epilepsy, suggesting more than just a ran-

dom association between the two disorders. 23  

 Psychotic phenomena related to the seizure (ictal and postictal) are fairly clearly 

defined.  Ictal events  usually present with a  delirium, are related to ongoing seizure 

activity, and respond to antiepileptic medication.  Postictal episodes  are discrete 

psychotic events occurring 24 – 48 hours after a cluster of seizures; they are short-

lived (hours to days, sometimes up to a week); and occur in clear consciousness 

with hallucinations and delusions which are usually paranoid, often with a mystical 

or religious content.  Interictal psychoses  tend to have a more protracted (chronic) 

course, do not appear to be related to seizures, and often take the form of a schizo-

phrenia-like illness. 24  Despite the similarities between chronic psychosis in epi-

lepsy and schizophrenia, there are also significant differences. Patients with a 

chronic psychosis related to their epilepsy tend to demonstrate less formal thought 

disorder, less emotional withdrawal, fewer negative symptoms, no catatonia, and 

possibly a more favorable outcome after treatment. 25 , 26  

  Risk Factors for Developing Psychosis 

 Numerous studies have looked at the risk factors for the development of psychosis 

in epilepsy. Unfortunately, results are not always consistent, and studies may be 

biased because of selection criteria. It is widely accepted that psychosis is more 
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common in people with TLE (14%) compared with idiopathic generalized epilepsy 

(3.3%) 26 ; however, recent studies have found no difference. 27 , 28  It is difficult to 

compare studies in the field because of the varying definitions of epilepsy, psycho-

sis, and the risk factors identified, however, it is thought that female patients with 

TLE (complex partial seizures), with a left-sided focus on the electroencephalo-

gram, will more commonly suffer from psychosis of epilepsy. 29  Recent studies have 

refuted this, with no difference being demonstrated in the sex, laterality of seizures, 

or age-related variables; rather, the associations found were related to level of intel-

lectual functioning (more common in people with low or borderline ID) and family 

history (of psychosis but also mood disorder). 26 , 28   

  Neuroimaging Studies 

 With the advances in neuroimaging and the ability to capture some  “ real-time ”  

data, it is hoped that this field will illuminate some of the etiological processes that 

are held in the relationship between epilepsy and psychosis. A magnetic resonance 

imaging (MRI) study in patients with TLE and psychosis has identified potential 

structural differences in the brains of patients with temporal lobe epilepsy and psy-

chosis as compared with TLE patients without psychopathology and healthy con-

trols. 30  Twenty-six patients with psychosis in epilepsy (15 with postictal and 11 

with interictal psychosis) were compared with 24 patients with epilepsy but without 

psychosis and 20 healthy controls. Findings in the group with psychosis showed 

smaller total brain volumes, significant bilateral amygdala volume enlargement 

(16 – 18%), but no difference in hippocampal volumes. When separately reviewed 

there was no difference between the groups with postictal or interictal psychosis. 24  

A further MRI study compared a smaller sample (n=9) of patients with TLE with 

patients with schizophrenia and healthy controls. 31  The authors found that all 

patients had ventricular enlargement and a smaller temporal lobe, frontoparietal, 

and superior temporal gyrus volumes. These abnormalities were greatest in the 

group with psychosis of epilepsy. In five patients with TLE and postictal psychosis, 

single-photon emission computerized tomography scanning has demonstrated 

bifrontal and bitemporal hyperperfusion patterns during the psychosis. This reflects 

hyperactivation in these regions, and the authors suggest that this may be as a result 

of ongoing discharges, active inhibitory mechanisms involved in terminating 

seizures, or simply the dysregulation of cerebral blood flow. 32    

  Psychiatric Symptomatology in TLE Patients  

 Studies in populations of individuals with schizophrenia have highlighted two 

symptom categories: positive and negative. 33  The latter negative group includes 

symptoms such as flattened affect and avolition and is associated with cognitive 
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impairment. A study compared the presence of negative symptoms in 84 patients 

with TLE as compared with 74 healthy controls. Negative symptoms were signifi-

cantly more prevalent (31%) in the TLE patients as compared to controls (8%). The 

population with negative symptoms had greater diffuse atrophy and higher cerebro-

spinal fluid volumes, as compared to both controls and TLE patients without nega-

tive symptoms. Negative symptoms were independent of past and current histories 

of depression.  

  Forced Normalization  

 Landolt described a group of patients who had productive psychotic episodes with 

forced normalization, the phenomenon characterized by the fact that, with the 

occurrence of the psychotic states, the EEG becomes more normal or entirely nor-

mal, as compared with previous or subsequent EEG findings. Tellenbach intro-

duced the term  “ alternative psychosis, ”  which described psychosis in epilepsy that 

had become controlled, but did not rely on EEG findings. This interesting phenom-

enon has, ever since, led to a burgeoning number of case reports but little in the line 

of formal research. Newer antiepileptic drugs and the emergence of behavioral 

changes with seizure freedom have led to a renewed interest in the field. Research 

is hampered by the conflicts and requirements: does the phenomenon require psy-

chosis or will a behavioral change suffice, is near-normalization of the EEG a 

necessity or can the EEG findings be ignored? This has led to the development of 

diagnostic criteria, although these are not widely used or accepted. 34  It has been 

postulated that the phenomenon results from the suppression of cortical seizure-

generating activity with seizure cessation and surface EEG normalization but sec-

ondary epileptogenesis and other linked phenomena (GABA, glutamate, and 

dopamine levels) that allow ongoing seizures to occur in the limbic areas with 

behavioral manifestations being predominant. 34   

  Psychopathology and Epilepsy in ID Population  

 Despite epilepsy being the most common neurological disorder affecting people 

with ID, there are few studies, compared with the general population, that specifi-

cally present data on epilepsy, especially relating to psychopathology. 35  When 

reviewing and comparing the literature on psychopathology and epilepsy in people 

with ID it is important to take into consideration the following factors:

   1.    Identification and definition of ID  

   2.    Identification of epilepsy and variables  

   3.    Identification of populations and representativeness of study sample  

   4.    Data analysis     
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  Identification and Definition of ID 

 ID can be a state-dependent phenomenon (i.e., the person would not fulfill the criteria 

for ID were it not for some reversible variable) that may result from epilepsy or psy-

chopathology. The first potential reversible variables relating to epilepsy include the 

ictal effects of subclinical seizures, focal discharges, postictal states, nonconvulsive 

status epilepticus, and the syndrome of electrical status epilepticus in sleep (ESES). 

The second relates to the drug-induced cognitive deficits particularly associated 

with phenobarbitone, phenytoin, sodium valproate, carbamazepine, and benzodi-

azepines. 36  The third variable relates to psychopathology, as individuals with seri-

ous mental health problems often score poorly on IQ assessments. 5  Although 

state-dependent ID would form only a small proportion of study participants, it acts 

as a reminder of how important it is to note whether studies have carefully exam-

ined the criteria for diagnosing an ID (applying the criteria of impaired intelligence, 

impaired social function, both occurring before the age of 18) if one is to apply 

research evidence to clinical practice.  

  Identification of Epilepsy and Variables 

 The International League Against Epilepsy (ILAE) has offered a classification sys-

tem for epilepsy: in 1981 by seizure type and in 1989 by epilepsy syndrome. Good 

practice would suggest that epilepsy should be diagnosed at least at a level two 

(seizure type) but preferably at a level three (epilepsy syndrome) diagnosis. 37  It is 

important to differentiate between symptoms that arise in the interictal period 

(between seizures and not dependent on the seizure) and the periictal period (that 

arise as a result of the seizure). 38  The instruments used in the measurement of 

symptoms should be specifically devised for the study of epilepsy within an ID 

population. Measures should not only take account of the seizure type/syndrome 

and seizure frequency, but also the patient’s behavior, social interaction, independ-

ence, general well-being, and quality of life. In addition, they should be sensitive to 

change in psychopathology, and should pick up treatment compliance and environ-

mental confounders, all of which present a significant challenge when studying 

people with ID. 36   

  Identification of Populations and Representativeness 
of Study Samples 

 Most research data have effectively been collected from hospitals, institutions, psychi-

atric outpatients, and ID registers. Although this is helpful in informing us of the public 

health burden of any comorbidity, it is of little help in establishing causality and 
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identifying risk in the wider community of people with ID. People recruited to these 

study populations are more likely to have psychiatric disorders, more severe epilepsy, 

more severe ID, and challenging behavior. 15 , 36  Adults with mild ID are more likely not 

to be known to ID services, and there is considerable variation in the methods used to 

set up and maintain ID registers, so they are not always comparable.  

  Data Analysis 

 As ID is, in itself, a risk factor for mental health problems, studies investigating 

psychopathology in people with ID and epilepsy are more likely to find increased 

prevalence rates when comparing with normative data from the general population 

(with and without epilepsy). Although it is helpful to understand the differences in 

presentation and prevalence between the psychopathology in people with ID com-

pared with the general population, the relevance of psychopathology found in peo-

ple with ID and epilepsy is only significant when compared with that found in 

people with ID who do not have epilepsy. It is therefore important that studies use 

assessment measures for which normative data are available or that they establish 

appropriately matched control groups. 

 In addition, the statistical methods should be appropriate and factors associated 

with only a relatively small proportion of variance should not be overemphasized. 39    

  Rates of Psychopathology in People with ID and Epilepsy  

  Studies that used a control group generally found no statistically significant 

increase in the rate of psychopathology (psychiatric illness, behavioral problems, 

or personality disorder) between those with and without epilepsy. 38 , 39 , 43 , 55   

  Psychiatric Disorders in People with ID and Epilepsy  

 A well-constructed study using the Psychiatric Assessment Schedule for Adults 

with Developmental Disabilities (PAS-ADD) Checklist found that 33% of the study 

population of people with ID and epilepsy met criteria for a possible psychiatric 

disorder. At the time of the study, no normative data were available for the PAS-

ADD checklist; the authors therefore compared this data with data from two previ-

ous studies (one unpublished and one published) with similar demographics. In the 

former, 19% of participants had a possible psychiatric disorder and in the latter, 

33%. However, any comparisons should be performed with caution, as all the data 

were potentially influenced by sampling factors. 55  In addition the PAS-ADD check-

list used is primarily intended as a screening schedule to indicate whether further 
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mental health assessment may be required. 39  Normative data for the PAS-ADD 

Checklist have now been published, showing the prevalence rate to be 20.1%, 

suggesting there might be an increased rate of psychiatric symptoms in people 

with epilepsy. 5  

 Four studies have suggested that the rate of psychiatric illness is lower in those 

with epilepsy compared to those people with ID only (numbers 4, 8, 10, and 14 

from Table  10.2 ). When psychiatric illness was present, affective/neurotic disorder 

was the most prevalent category both in people with and without epilepsy (studies 

4 and 12). However, people with epilepsy showed more schizophrenia and delu-

sional disorder than those without epilepsy and, interestingly, no cases of bipolar 

affective disorder were found among those with epilepsy (study 4). In people with 

epilepsy, one study demonstrated a higher rate of changeable mood, but this did not 

reach statistical significance. 38  

 When people with ID and epilepsy were compared with people with epilepsy but 

no ID, the two most frequent psychiatric disorders in those with ID and epilepsy 

were psychosis and personality disorders, while neurotic and psychotic disorders 

were most commonly found in those with epilepsy but no ID. 

  Personality Disorders  

 There are few studies specifically investigating the relationship between epilepsy 

and personality disorders in people with ID. Those that have been performed do not 

support the hypothesis that personality disorder is related to epilepsy in general, but 

further research is needed. 44   

  Behavioral Problems  

 We know that behavioral problems are common in people with ID. There is still 

considerable debate over the effect that epilepsy and the antiepileptic drugs have on 

behavior in people with ID and epilepsy. Some studies have tried to establish 

whether there are relationships; many have simply described phenomena; few have 

actively looked at behavior before or after treatment; and most suffer the same 

selection bias that is pervasive in studies of people with ID. 

 In one study, people with active epilepsy were considered to be less cooperative 

and more echolalic than their matched, non-epilepsy-controlled peer group, and 

there were statistically significant differences between inpatients and people in the 

community who had epilepsy and ID. Inpatients were more likely to show less 

aggression if they only had single seizures rather than seizure clusters; less aggres-

sion and irritability when their EEG only showed background slow waves; more 

irritability if the EEG showed generalized epileptiform activity; and less aggression 

when on monotherapy, particularly carbamazepine. People in the community 
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population with mild ID showed more destructive behavior and irritability; more 

aggression, and self-injury if the epilepsy was less than 20 years in duration; and, 

in addition, they showed more self-injury with multiple and frequent seizures. 43  

 A further study, using the Aberrant Behaviour Checklist (ABC), demonstrated 

that the profiles of those with epilepsy and ID were similar to the standardization 

sample (used in the development of the ABC). Those with possible psychiatric dis-

order had higher scores for irritability, hyperactivity, and inappropriate speech, 

leading the authors to conclude that psychiatric status and behavior disorder are not 

necessarily independent of each other. 55  

 In summary, the evidence that epilepsy, per se, increases the risk for the development 

of psychopathology in people with ID remains inconclusive. However, some epilepsy-

specific factors may predict psychiatric disorder, and general factors, more closely 

associated with the disability, may be stronger predictors of behavioral problems. 55    

  The Nature of the Combination of Psychopathology 
and Epilepsy in People with ID  

 Although much has been written about the relationship between psychopathology 

and epilepsy in the general population, there is still considerable variability at the 

individual level. 56  This variability is further increased when considering psycho-

pathology in epilepsy in people with ID, since the nature of the combination of 

epilepsy, psychiatric disorder, and ID is complex and even less well understood. 

In addition, the population with ID is by no means homogeneous. The biopsycho-

social model is often used to describe risk factors in the general population, and 

this is worth expanding in the population with ID to include the following 57 :

   1.    General effects resulting from the ID  

   2.    Genetics/specific etiologies of the ID and epilepsy  

   3.    The effects of seizures themselves  

   4.    The psychosocial environment of the person  

   5.    The effect of the treatment for the seizures     

  General Effects from the ID  

 People with epilepsy who also have ID have higher frequencies of slow wave EEG 

activity, a history of brain damage, and abnormal computerized tomography (CT) 

and MRI findings than people without ID. 54  In studies finding higher rates of psy-

chiatric disorder in people with epilepsy and ID versus people with epilepsy but 

without ID, these dominant organic features are frequently cited as the cause. 

However, in a study where underlying brain damage was a predominant feature 

(i.e., severe ID and slow wave EEG activity) people with epilepsy had fewer prob-

lem behaviors than those without epilepsy but with ID. 43  
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 Persons with moderate ID and epilepsy were found to have significantly 

increased hyperactivity, noncompliance, and inappropriate speech scores than those 

with mild ID. 48  This, at face value, is supported by the findings that maladaptive 

behavior was associated with severe speech impediment, lower mood, excessive 

irritability, and less cooperativeness, although there was no significant difference in 

people with or without epilepsy. 35  General disability factors such as level of intel-

lectual, sensory, or motor disability and side effects of medication contributed more 

to explaining behavioral problems than did epilepsy. 55  

 While considering the general effect of the ID it may be important to consider 

the following hypothesis. Poorer attention and verbal factors are described in 

patients with epilepsy and psychosis compared with controls; this suggests that 

psychotic disorders in epilepsy are associated with underlying cognitive defects. 

Extrapolating this further, verbal dysfunction and attentional deficits may therefore 

result in a reduced capacity to deal with complex social problems, predisposing 

people with epilepsy to psychotic disorders. 54   

  Genetics-Specific Etiologies of the ID and Epilepsy  

  Angelman Syndrome  

 Angelman syndrome is an uncommon genetic disorder, maternally inherited, and 

characterized by global developmental delay, unprovoked bursts of laughter, and 

frequent but brief epileptic seizures  —  atypical absences, tonic, atonic, and infre-

quent tonic-clonic. The individuals develop no meaningful expressive speech. 

Additional psychopathology seen includes autistic features, attention deficit syn-

drome, sleep disturbance, and stereotypical hand movements. 25 , 58    

  Down Syndrome (DS)  

 Epilepsy occurs in 5 – 10% of people with DS and has a bimodal age distribution for 

seizure onset. The first peak is during childhood and presents as infantile spasms, 

myoclonic, atonic, and tonic-clonic seizures. Partial seizures are rarely seen, 25  and the 

second peak is in later life, usually as myoclonic or tonic-clonic seizures. Adults with 

DS and epilepsy do not have significantly greater maladaptive behaviors. 59  However, 

adaptive behavior skills can decline in adults with DS who develop epilepsy in later 

life, suggesting an association with dementia in Alzheimer’s disease. 60   

  Fragile X  

 Individuals have severe ID. In addition, boys with fragile X show delayed speech, 

echolalia, repetitive speech, hand flapping, and attentional deficits. 61  Epilepsy 
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(infantile spasms, tonic-clonic, and atonic seizures) occurs in 30 – 40% of patients, 

usually presenting in childhood. 25  Twenty-five percent of persons with fragile X 

have autism, and many more people with fragile X have a behavioral phenotype 

that does not fulfill the full criteria for autism.  

  Landau-Kleffner Syndrome  

 This is a rare disorder based on clear clinical and EEG criteria, with onset between the 

ages of three and eight years. Half of patients present with verbal agnosia (severe 

impairment or loss of verbal and auditory understanding) and expressive aphasia, and 

half with seizures. Of the former group, 20 – 30% develop seizures weeks or months 

after the initial speech symptoms. During wakefulness the EEG shows typical multifo-

cal slow, spike, and spike-wave discharge in the temporal or centrotemporal regions. 

During sleep there are bursts of prolonged slow, spike-slow wave discharges, which 

may be focal but are commonly generalized and can last for several hours. Behavioral 

disturbances are common, and although they may be due to the frustration resulting 

from the speech impairment, the very frequent abnormal interictal EEG activity, par-

ticularly during sleep, or the as yet unknown underlying etiology may contribute. 25   

  Lennox-Gastaut Syndrome  

 This is a common epilepsy syndrome, characterized by multiple seizure types (tonic, 

prolonged atypical absence, atonic, and tonic-clonic seizures), characteristic EEG find-

ings (frequent paroxysms of slow, spike and slow wave activity, fast spiking activity, 

and nonconvulsive status), and almost invariably severe ID. An earlier age of onset 

may be associated with a specific cause, e.g., West syndrome, whereas later-onset 

cases are more likely to be classified as cryptogenic. Children can show evidence of 

frontal lobe dysfunction  –  limited attention span, poor judgment, no sense of danger, 

impulsivity, and grossly disinhibited verbal and physical behavior. This may be due to 

the frequent seizures (including unrecognized nonconvulsive status epilepticus), fre-

quent or continuous EEG activity in sleep, the underlying cause of the syndrome, and 

cumulative effects of head injuries from tonic and atonic seizures and AEDs. 25   

  Lesch-Nyhan Syndrome  

 Lesch-Nyhan syndrome is an X-linked syndrome, almost exclusive to males in which 

50% of individuals suffer with seizures, moderate ID, and compulsive self-injury.  

  Rett Syndrome  

 This is an uncommon genetic disorder specifically affecting girls (the disorder is 

thought to be fatal in male fetuses), which, prior to the discovery of the genetic 
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basis for the disorder, was probably misdiagnosed as autism. A period of normal 

development (18 months) is followed by a severe decline in functional ability and 

the development of stereotypic behaviors and epilepsy. There are different diagnos-

tic EEG patterns at different stages during the period of loss of ability. Epilepsy 

develops in early childhood, usually in the form of complex partial, atypical 

absence, and tonic-clonic seizures, but often these seizures diminish by adoles-

cence. Adults are severely disabled with frequent symptoms of depression, anxiety, 

self-injury, and panic. 25 , 58   

  Tuberous Sclerosis (TS)  

 Seizures occur in 65% of people with TS, often presenting as infantile spasms. The 

likelihood of an ID is greatest in children who have infantile spasms and uncontrolled 

seizures. 62  In addition to a general delay in development, individuals can have lan-

guage, reading, and spelling disorders. Autism is reported in 25%, and a more broad 

diagnosis of pervasive developmental disorder in 50%. Fifty percent to 60% of indi-

viduals show disruptive behavior characterized by marked hyperactivity and attention 

deficits. Children may also have problems with sleep, aggression, and self-injury. 63   

  Velo-Cardio-Facial Syndrome  

 This is one of the most common genetic disorders caused by deletion of a small 

segment of the long arm of chromosome 22. Among the features found in people 

who have this syndrome are seizures, mild ID, attention deficit disorder, mood dis-

orders, psychotic disorders, social immaturity, obsessive compulsive disorder, gen-

eralized anxiety disorder, phobias, and a severe startle response. Since the list of 

psychiatric/psychological symptoms includes almost all diagnoses it is difficult to 

know without further research whether the findings are incidental as a result of this 

being one of the most common genetic disorders. 64   

  Miscellaneous Etiologies  

 Disorders of neuronal migration (lissencephaly, polymicrogyria, pachygyria) and met-

abolic disorders present across the range of epilepsies and levels of ID, and may be due 

to a variety of etiologies. Many of the more malignant epilepsy syndromes that are 

associated with ID are termed  “ epileptic encephalopathies, ”  as any cognitive impair-

ment or ID is considered to be directly related not only to the frequency of the clinical 

seizures but also through the very frequent, if not at times persistent, abnormal interic-

tal (subclinical) paroxysmal (epileptiform) activity recorded on the EEG. 25  

 No specific research has explored psychopathology in these epilepsy syndromes; 

however, any studies that include people with ID and epilepsy will inevitably 

include such individuals.   
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  The Effects of Seizures Themselves 

  “ Disturbed behavior is not associated with epilepsy per se …  a small sub-group of 

subjects who have poorly controlled epilepsy do present greater behavioral 

problems. ”  41  

 Once again the research evidence in this area is contradictory. The association 

between psychopathology and location of seizure activity in the brain does not 

appear to be significant in people with ID; however, inappropriate speech has been 

associated with simple partial seizures, 50  a higher frequency of hyperactivity and 

noncompliance behavior was found in people with generalized epilepsy syndromes 

but no focal lesion on MRI, 48  and an increased rate of problem behaviors in those 

with generalized activity on the EEG has been described. 38  In fact, a past history of 

febrile convulsions (which is strongly associated with mesial temporal sclerosis on 

MRI in later life), although found to be associated with increased irritability and 

agitation, was not associated with MRI changes. 48  

 Increased seizure activity (i.e., multiple seizure types, high frequency and sever-

ity) appears to be an important predictor of psychosocial dysfunction and behavior 

disturbance. 41 , 42 , 43 , 50 , 51  The evidence for psychiatric illness is contradictory, with 

greater psychiatric disorder being significantly associated with both greater seizure 

severity and a greater number of seizures in the past month 55  and less psychiatric 

illness with more active epilepsy, an earlier age of onset, longer duration of epilepsy 

and more frequent seizures both being described. 38  A reduced tendency to loss of 

consciousness during seizures (partial seizures) is a particular risk factor for psy-

chiatric disorder. Although loss of consciousness is a symptom of generalized epi-

lepsy, a more plausible explanation may be that seizures involving loss of 

consciousness may be experienced as less distressing. 55   

  The Psychosocial Environment of the Person 

 The many confounding variables that make research on the influence of psychoso-

cial/environmental factors on psychopathology in people with epilepsy difficult are 

summed up by the paucity of studies completed in this field. The finding that sig-

nificantly more destructive behavior and irritability occurred in mild and moderate 

ID patients with epilepsy residing in the community, compared with those in hos-

pital, suggests that psychosocial factors do play a role in the development of psy-

chopathology, as this influence would be less prominent in people with severe ID 

or hospitalized patients. 43  

 If the research conducted in the general population is to be extrapolated into ID, 

one can assume that these factors play a significant role, as the important factors 

include early onset of seizures, increased life events in the past year, financial stress 

and employment difficulties, social exclusion and stigma, an external locus of con-

trol, and poor adjustment to epilepsy. 65  There is certainly evidence that the first four 

factors in this list are significant in people with ID.  
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  The Effect of the Treatment 

 There are now a number of AEDs licensed for the management of epilepsy. Each drug 

has a specific indication, some have a broad spectrum of action (partial and generalized 

seizures), and some may be more specific (partial seizures only). There is a wealth of 

guidance on the appropriate management of epilepsy; most guidance recommends a 

single drug (monotherapy) where possible, however, some refractory epilepsy may 

require the use of more than one drug (polytherapy). In those people with uncontrolled 

seizures and polytherapy there is a consistent and significant increased risk of behav-

ioral disturbance, independent of seizure frequency. 41 , 51  A couple of reasons make pol-

ytherapy likely to interfere with social and educational opportunities. First, any 

behavioral disorders associated with polytherapy may cause placement difficulties, 

limiting the opportunity for the individual to develop social awareness, competence, 

and feelings of control. Second, the combined side effect profiles often raise the likeli-

hood of drug toxicity and sedation. The limited social and educational opportunities 

may cause a failure to acquire adaptive interpersonal and life skills, which may result 

in further behavior problems and a cycle of repeated social failure in which epilepsy 

and AEDs are major components. 42 , 51  A significant decrease in the intrusiveness of 

problematic behaviors may result from a reduction of polytherapy. 66  

 Methodological problems and the risk of confounding factors result in AED side 

effects and their relationship with psychopathology in people with ID not being 

well described. Among the problems, caregiver reporting and the high level of pre-

treatment behaviors are often cited as uncontrollable variables. However, side 

effects could be an explanatory factor for inappropriate speech and irritability, 55  and 

the sedative effect of AEDs may explain why psychiatric illness was less frequent 

in people with more active epilepsy, but this does not explain the increase in behav-

ioral problems in people with more active epilepsy in the same study. 38  

 Barbiturates, especially phenobarbitone, may provoke hyperkinetic syndromes, 40  

and its sedating effect is known to adversely alter psychosocial functioning. 51  The 

difficulties associated with the side effect profiles of phenobarbitone and phenytoin 

result in their use in people with ID and epilepsy not being recommended. 67  

Carbamazepine is thought to have less cognitive and behavioral side effects than 

other AEDs as a result of the mood stabilizing effect. 43 , 51  However, more recent 

studies comparing it with modern drugs show that it is cognitively impairing and 

can cause significant problems on initiation. 68  Modern AEDs are usually well toler-

ated and free of significant problems if used appropriately. There are a number of 

reports of behavioral effects relating to the newer drugs, but these need to be inter-

preted with care. Benzodiazepines are sedating and may be associated with parox-

ysmal released aggression. Tiagabine has been reported to have dose-related 

anxiety effects, and topiramate may cause significant side effects if escalated 

quickly. 68  Lamotrigine, although having a positive cognitive side effect profile, can 

be too stimulating for some people with ID, which causes problems for the caregiv-

ers. Vigabatrin may cause visual field defects in up to 50% of users and has an 

association with psychosis in the general population and behavioral disturbance in 

people with ID. 68  
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 All AEDs may cause the phenomenon of  “ forced normalization ”  with a con-

comitant deterioration of mental state when seizures are well controlled. This has 

not been extensively studied in people with ID, although in clinical practice, the 

phenomenon is often used to describe behavior changes in children with ID and 

epilepsy when their seizures improve. Serum folate levels are known to be reduced 

by some AEDs, and it has been postulated that there may be an association with 

reduced folate levels and psychiatric illness, personality disorder, and behavioral 

problems in people with ID; however, this has been discounted. 46    

  Conclusion

 Psychopathology is a broadly defined term that researchers use to describe a host 

of phenomena that include behavioral, personality, and psychiatric disorders. 

People with ID do not form a homogeneous or particularly well-studied group. 

Significant methodological problems remain in this research field, and it is not 

always easy to translate research findings into clinical practice. 

 There is clear evidence that psychopathology, in its broadest sense (including 

behavioral, personality, and psychiatric disorders), is a common feature in people 

with ID. Due to the methodological flaws, the ID study populations described are 

likely to be representative of the people seen in clinical practice, as they make up 

the people known to services. The difficulty is in generalizing the information from 

these studies or comparing the evidence with the general population. The inherent 

difficulties in diagnosing psychopathology (communication, self-reporting, car-

egiver expectation, stigma) in people with ID should not get in the way of using 

appropriate tools and classification systems in order to appropriately treat psycho-

pathology when it occurs. In the general population with epilepsy, there seems to 

be a higher rate of psychopathology than would be expected. If we consider a 

biopsychosocial approach to the question, we can see there are variables in each of 

the domains. Anxiety, mood disorders (particularly dysthymia), and psychosis are 

all described as being related to the seizures themselves or may occur in the period 

immediately following the seizures. There are some elegant theories and interesting 

hypotheses on the reasons for this, and there is hope that more up to date imaging 

and some real-time visual feedback will result in a better understanding of the rela-

tionship between seizures and psychiatric phenomena. The psychological and 

social aspects of epilepsy and their contribution to the development of psychopa-

thology are less well studied but nonetheless are responsible for a considerable 

addition to the burden of suffering with epilepsy. 

 The overall conclusion remains that both behavioral and psychiatric disorders, 

whatever reasonable definitions are used, are common in people with intellectual 

disability and epilepsy. The relationship between psychopathology and epilepsy is 

less well understood, but it seems that it is largely factors other than the epilepsy 

itself that are responsible for the high prevalence. There are specific factors relating 

to the intellectual disability per se, these include specific behavioral phenotypes, 
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which may occur in the presence of epilepsy but are not dependent on it being 

present. Where epilepsy is present, it is important to consider all possibilities rather 

than to simply discount the symptoms as part of the overall condition. 

 When managing epilepsy in people with ID it is important to note any baseline 

psychopathology at the first visit. If, during the course of treatment, psychopathol-

ogy is found, it is important to try to classify it using an appropriate system. If this 

achieves a level of significance that requires further intervention, it is important to 

consider which elements may be contributing to the disorder: the individual, the 

etiology of the ID, the environment, the epilepsy, and/or the medication. None of 

these should preclude the individual from appropriate treatment if this is required.      
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   Chapter 11   
 Associated Physical Problems of Epilepsy 
in Intellectual Disabilities 

    C.  L.   Morgan      

  Introduction  

 It is well documented that people with intellectual disabilities (ID) have an excess 

prevalence of epilepsy. Various studies have reported a wide range of prevalence of 

epilepsy from between 14% and 44% for patients with an ID 1  compared to less than 

1% in the population as a whole. 2  The risk of epilepsy in people with an ID is 

associated with both the severity of ID 3  and the specific underlying etiologies of ID, 

such as Down’s syndrome (DS) 4  and cerebral palsy. 5  Consequently, there is the 

likelihood that patients with ID and with epilepsy will have increased physical 

health issues associated with this increased severity and type of ID, in addition to 

those physical morbidities and events associated with epilepsy, such as fractures 

and trauma and the side effects of antiepileptic medication. 

 Within the general population, the prevalence of epilepsy is highest among the 

older age groups. This is due to the onset of seizures as a sequelae to cerebrovas-

cular events and other morbidities, such as cerebral tumors and Alzheimer’s 

disease (AD). However, within the ID population the reverse of this relationship is 

true. 6  This results from the high incidence of epilepsy occurring from birth and 

within the early years of life and also from the higher mortality rates associated 

with both severity of ID 7 , 8  and specific underlying diagnoses such as DS. 9  

Consequently, conditions associated with the aging process, such as cardiovascular 

disease and certain types of cancer, will be underrepresented in a crude comparison 

between those patients with ID and without epilepsy. In addition, conditions common 

among patients with epilepsy which underline their condition, such as cerebrovas-

cular disease, will be far less common in the subset of people with epilepsy and 

coexisting ID. 

 The aim of this chapter is to highlight those conditions which are particularly 

relevant to patients with both ID and epilepsy. In particular it focuses upon those 

events and morbidities associated with epilepsy, such as injuries resulting from 

falls, burns, and drowning. As with many other areas of research into epilepsy 

within the context of the ID population, the specific literature is relatively scarce, 

with the result that extrapolations must be made from the general population with 

epilepsy.  
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  Injuries: Overview  

 The risk of injury for patients with epilepsy has been well documented. 10  

 Predominantly this risk is due to injuries occurring as a consequence of seizures. 

One United Kingdom (UK) study surveyed community patients and revealed that 

for those patients who had suffered a seizure in the previous year nearly one quarter 

had sustained a head injury, 16% had been burned, 10% had received dental inju-

ries, and 6% had suffered a fracture. 11 , 12  Clearly this excess of injuries is largely 

explained by the impact of seizures themselves; there appears to be no increase 

 between patients with and without epilepsy once seizure-related injuries are 

discounted. 13  

 Patients with ID are also at twice the risk of injuries than the population in general, 

although this is specific to the nature of the injury and the setting. Whereas, for 

example, the risk of aspiration is greatly increased for people with ID and there are 

clear increases for falls and near drownings, injuries resulting from self-harm, 

assault, and transport are considerably less frequent . Injuries for people with ID are 

also more likely to occur at the person’s usual residence (either home or in an insti-

tutional setting) rather than outside. 14  

 For those patients with an ID and coexisting epilepsy, this well-described risk 

of injury remains. The risk of injury among patients with ID is doubled for those 

with coexisting epilepsy, and this is independent of other confounding factors, 

such as severity of disability and associated psychopathology. 14  A Norwegian 

study based on the prospective observation of 62 institutionalized patients over a 

13-month period recorded a total of 6,889 seizures, of which just under 40% 

resulted in a fall. A total of 80 injuries was recorded, representing an injury rate 

per seizure of 1.2%, although the majority of these injuries were regarded as 

minor. A total of 59 injuries involved soft tissue injuries, mainly to the face. One 

patient, however, suffered a subdural hematoma and consequently died during an 

restorative operative procedure. 15  In the sections below, the risk of the specific 

injuries of burns, drowning, fractures, and trauma are considered for patients with 

ID and coexisting epilepsy.  

  Burns  

 Burn injuries  occur more frequently in patients with epilepsy than in the general 

population. A study of 134 patients with epilepsy attending a UK epilepsy clinic 

reported 38% of patients claiming to have been burned at some time during a seizure 

compared to 7% recalling being burned at other times unrelated to seizures. 16  The 

most common type of burn injury was scalding from hot water and other fluids 

followed by contact or radiation burns from open fires or other heating appliances 

such as domestic radiators. Despite the relative frequency of burn injuries among 

people with epilepsy, it is apparent that patients recall very little advice on the spe-
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cific risk of burn injuries occurring during a seizure and potential strategies for 

reducing that risk. Of the total cohort, only seven patients recalled ever being given 

advice about precautions to avoid burns injuries; of these, two were given the 

advice after they had already presented with burn injuries. This was significantly 

less than other guidance for more well-known risks of epilepsy, such as driving, 

operating machinery, or swimming. 

 A study based on 111 admissions into a UK Burns Unit revealed that the vast 

majority of burn injuries occur within a domestic as opposed to industrial setting. 

Of these, the most common were scald injuries resulting from cooking with boil-

ing water, oil, or other fats or consumption of hot drinks. In addition, contact inju-

ries were common, especially those caused by contact with radiators or hot 

stoves. 17  There is little evidence to suggest that presence of ID impacts upon the 

risk of sustaining a burn injury for people with epilepsy. A United States (US) 

study of patients attending an epilepsy clinic considered risk factors for burn inju-

ries for patients with epilepsy. Interestingly, in logistical regression analysis, three 

significant variables were found to usefully predict risk of burn injuries, namely, 

number of seizures, presence of a neurological deficit, and gender. Neurological 

deficit was described as that which  “ demonstrably resulted in significant func-

tional impairment .”  Developmental delay was however found to be a protective 

factor.  This is presumably because in many cases, care arrangements are such that 

these patients are prevented from participating in, or at least being supervised in, 

those activities, such as cooking, most likely to result in burn injuries. 18  This is of 

interest, since an Australian study of the epidemiology of injuries among all 

patients with ID found that they were more likely to present to hospital with burn 

injuries than is the general population (5.3% compared with 1.3%), although this 

finding was not statistically significant. 19  It is likely that the epidemiology of burn 

injuries among those with ID will be distinct from the population as a whole, with 

a greater preponderance of burn injuries occurring during bathing or showering 

rather than during cooking and other domestic activities, primarily due to the 

lower likelihood of patients engaging in these activities or at least doing so unsu-

pervised. 20  In one retrospective review based in the UK, of 18 patients presenting 

with serious burn injuries sustained during bathing or showering, four were people 

with ID. 21  

 As with the population with epilepsy as a whole, precautions can and should be 

taken to prevent burn injuries occurring to patients with intellectual disability and 

coexisting epilepsy. The majority of burn injuries occur in a domestic setting, so 

simple precautions, such as the fitting of guards around fires, radiators, and cookers 

should be introduced. As discussed above, patients with ID may be less likely to 

engage in activities such as cooking, but if they do, those with coexisting epilepsy 

should be supervised at all times. Small measures, such as placing pans to the rear 

of the hob , ensuring saucepan handles do not overhang, and where possible, using 

microwave ovens and insulated kettles, should all be promoted. In addition, the fit-

ting of thermostats to regulate water temperature in baths and showers and the 

adoption of shower curtains rather than solid cubicles should be considered to pre-

vent burn injuries occurring during seizures. 22   
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  Drownings  

 Although in absolute terms deaths and injuries from drowning are infrequent for 

patients with epilepsy, they still represent a significant excess cause of death and 

hospital admission when compared with the population as a whole. 23  The pattern 

of drowning incidents is also distinct, since for most cases involving patients with 

epilepsy the drowning occurs in the bath as a result of a seizure, although other 

drownings during leisure activities such as swimming and sailing also occur and 

represent an excess risk. One retrospective cohort study based in Washington 

State calculated that a child with epilepsy was 96 times more likely to drown in 

the bath than a child without epilepsy and 23 times more likely to drown in a 

swimming pool. 24  

 It is clear that this excess remains for patients with coexisting ID and that, in 

addition, ID itself is associated with increased drowning risk. 25  A 15-year obser-

vational study based in California 26  followed a cohort of over 200,000 people 

with ID to compare causes of death for those with and without epilepsy. It should 

be noted that those with the most severe forms of ID were excluded in order to 

minimize the possibility of confounding the risk of drowning due specifically to 

epilepsy with other factors associated with the severity of ID. Over this time 

period the authors reported 406 deaths for those patients with coexisting epilepsy, 

and of these 25 were due to drowning. This represented a 13-fold increased 

standardized mortality ratio compared to those people with ID but without 

epilepsy. The impact of excluding those with the severest forms of disability to 

avoid confounding on these results is open to conjecture, as the impact may be 

bidirectional. While for example they may have been at increased risk of drown-

ing, increased care and supervision arrangements may have dictated that such 

risks were confined and that consequently the inclusion of the most severely disa-

bled people within the cohort may have reduced the overall risk relative to the 

population without epilepsy. 

 Clearly drowning, particularly drowning occurring in the bath, is potentially 

avoidable. Within the UK, the National Institute of Clinical Excellence guidelines 

on this issue state that patients with coexisting ID and epilepsy should have a risk 

assessment that includes bathing provision. 27  The option of showering rather than 

bathing should be considered, although the risks of scalding resulting from sei-

zures occurring during showering, as discussed above, should also be 

considered. 22 ̀ It has been shown that if children with epilepsy are supervised, they 

are at no greater risk of drowning than the general population. 28  Guidelines rec-

ommended for patients with epilepsy in general are also appropriate for those 

with coexisting ID. 29  These are that individuals should swim inside a pool rather 

than the sea, lake, or river, and one — to-one supervision by a responsible adult 

capable of reacting appropriately to any incidents that occur should be 

mandatory.  
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  Fractures  

 It is well documented that the rate of fractures for people with epilepsy is higher 

than for the population as a whole. 30  While this is partly due to falls occurring dur-

ing seizures, other mechanisms also exist. In particular, attention has focused on the 

impact of anticonvulsants on bone mineral density and the development of oste-

oporosis. In addition, a further impact may be the sedatory effects of anticonvul-

sants, which may increase the risk of falls. 31  

 Patients with ID and coexisting epilepsy share the increased risk of fractures. Jancar 

and Jancar  reported an incident fracture rate of 26% for patients with ID and with 

epilepsy compared with 15% in those without. 32  Of 68 fractures occurring in those 

patients with epilepsy, 17 (25%) occurred as a result of a seizure. In the UK, the admis-

sion rate for fractures to accident and emergency units was almost three times greater 

for patients with ID and with coexisting epilepsy compared with those without. 6  

 A study based in the United States in a long-term care institution revealed an 

odds ratio for fracture of 1.9 for patients with epilepsy compared to those without. 33  

Interestingly, the same study found no association between risk of fracture and 

severity of ID, although this may be due to the bidirectional nature of the relationship 

in that while severity of ID is associated with increased frequency of seizures, it is 

also associated with reduced mobility. 

 One case control study considering nontraumatic appendicular fractures among 

an institutionalized population reported an annual prevalence rate of 7.3%, seven-

fold that expected in the general population. 34  There was an increased risk in those 

patients who were prescribed antiepileptic medication. Of cases who had a history 

of fracture, 83% were prescribed antiepileptic medication compared with 52% of 

controls. A South African based case-control study of patients with cerebral palsy 

also demonstrated a significant association between use of antiepileptic medication 

and number of fractures occurring. 35  

 In the prospective observational Norwegian study by Nakken and colleagues 15  

(see above) based on an observed cohort of 62 patients, nine fractures resulted from 

a total of 2,714 seizure-related falls over a 13-month period. Of these five were 

considered to be serious: two fractured legs, one mandibular fracture, one fractured 

neck of the femur, and one fractured skull. 

 In addition to the likelihood of fractures resulting from falls occurring during sei-

zure, it is well documented that anticonvulsants are associated with low bone mineral 

density 36  and that duration of exposure to anticonvulsants is an important factor. 37  

 Several potential  mechanisms have been suggested to explain this  association, 

including failure to synthesize or absorb vitamin D, calcium, vitamin K, and phos-

phorus. 38  Phenytoin, primidone, and phenobarbitone have all been shown to lead to 

osteomalacia. 39  

 The prevalence of low bone mineral density and osteoporosis is significantly 

exceeded in patients with ID in general. 40 , 41  The extent of this, however, may be 
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exaggerated, as many of the studies supporting this finding were conducted within 

institutions, and the two suggested mechanisms -- osteopenia and osteomalacia -- 

are associated with institutionalization. Osteopenia can occur as a result of immo-

bility, which may be due to motor problems associated with the ID, which may also 

be increased due to institutional regimens. Osteomalacia is the softening of bone 

mass resulting from deficiency or inadequate metabolism of vitamin D. In institu-

tionalized patients this may be due to insufficient exposure to sunlight. In addition, 

there is evidence of other medication for psychiatric and behavior disorders impacting 

on bone loss. 

 A further factor which should be noted is that risk of falls and fracture are 

predicted by the presence of generalized seizure, 42 , 43  and despite potential prob-

lems with diagnosis of seizure type it has been shown that patients with ID have an 

increased likelihood of generalized seizures compared with patients with epilepsy 

as a whole. 44 , 45  

 To summarize, patients with ID and epilepsy may be have an inflated risk of 

fracture due to factors associated with both individual conditions. For all patients 

on anticonvulsants, osteoporosis should be considered as a potential comorbidity. 

Monitoring of bone density should be considered, and osteoporosis in these patients 

should be minimized by ensuring adequate nutrition, including supplements to pro-

vide optimal levels of calcium and vitamin D. Simple measures such as increasing 

exposure to sunlight for institutionalized patients might prove simple to implement 

and effective.  

  Head and Soft Tissue Injuries  

 Soft tissue injuries, particularly head injuries, have been shown to be the most 

common among patients with epilepsy and represent an excess compared with the 

general population. 46  Clearly this excess is largely explained by the impact of 

seizures themselves. Within a population of 255 residential patients with chronic 

long-term epilepsy studied over a one-month period, there were a total of 27,934 

seizures, of which 45% resulted in falls. These led to 766 head injuries that were 

considered to be significant; of these, 422 (55%) were treated with a simple dress-

ing and 341 (44%) required suturing . Two head injuries were accompanied with 

severe hemorrhage (one extradural and one subdural). A further injury resulted in 

a fractured skull. 47  

 For patients with ID and coexisting epilepsy, this excess seems to remain. A UK 

study has reported that the admission rate to accident and emergency units for soft 

tissue injury following trauma was significantly increased for ID patients with 

coexisting epilepsy compared with those without. 6  

 It is clear that certain characteristics of the type of epilepsy affecting those with 

ID predict increased incidence of  falls, as previously discussed in relation  to 

fractures. However, it should also be considered that while the incidence of soft 

tissue injuries related to fractures is relatively high, the incidence of injuries 

deemed to be serious is comparatively low. 46   
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  Mortality and Sudden Unexpected Death for People 
With Epilepsy  

 The risk of sudden unexpected death for people with epilepsy (SUDEP) is known 

to occur in  excess. In a review article, Ficker reported a range of between 2%  and 

17% for the proportion of deaths among the population with epilepsy for which 

SUDEP was the cause. 48  For a diagnosis of SUDEP the following criteria apply:

   1.    The person must be known to have had epilepsy  

   2.    The event can be witnessed or unwitnessed  

   3.    Any deaths resulting from drowning or trauma are excluded  

   4.    Any deaths resulting from status epilepticus are excluded  

   5.    Evidence of a seizure does not need to be present  

   6.    No toxicological or anatomical cause should be revealed during postmortem     

There is evidence that SUDEP has been underreported and that the rate of reporting 

may vary by demographic and other factors. It is possible, for example, that postmor-

tems are performed more frequently on the young and that in older people, evidence 

of disease such as arteriosclerosis may lead to a misdiagnosis of the cause of death. 

 Due to the complex nature and risk factors associated with epilepsy and ID it is 

difficult to disentangle the exact nature of the risk of SUDEP. Certain risk factors 

such as younger age, increased prevalence of generalized seizures, history of refrac-

tory epilepsy, and poorer control are factors likely to be associated with patients 

with ID and coexisting epilepsy. However, other factors may be protective. For 

example, patients within institutions or within formal care arrangements may have 

greater compliance with anticonvulsive medication. 

 There is conflicting evidence as to the impact of SUDEP among people with ID. 

A study based on the General Practice Research Database (GPRD) in the UK 

showed a modest increase in risk of SUDEP for patients with ID, but this was not 

statistically significant. 49  Similarly, a coroner-based study in Australia failed to 

show any increased risk of SUDEP for people with ID. 50  

 An institution-based study in the US identified a rate of SUDEP for patients with 

ID as 20%. A description of risk factors for this population revealed similar findings 

to those of the population with epilepsy in general, namely, the number of antiepi-

leptic drugs prescribed and the number of seizures recorded in the 12-month period 

prior to the death. 51  

 A prospective US study showed a significant association between SUDEP and 

the presence of ID, which remained after controlling for the increased number of 

seizures occurring in the ID cohort. This study also proposes a potential mechanism 

to explain this increased risk based upon a combination of postictal apnea due to 

prolonged postictal encephalopathy, 26  which may decrease postictal respiratory 

drive. Furthermore, the neurological abnormalities often associated with mental 

retardation may preclude movement and righting reflexes if the patient is prone or 

supine following a generalized tonic-clonic seizure. For both of these reasons, men-

tally retarded patients may be more susceptible to the postictal central apnea and 

positional asphyxia that may cause SUDEP.  
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  Use of Nonpsychiatric Hospital Services  

 In addition to the effect upon the well-being and quality of life of the individual 

patient, the physical health problems associated with epilepsy in the ID population 

impact upon the provision of health care services. Predictably ID is associated with 

increased inpatient utilization relative to the general population. 52  

 A UK study based in South Wales demonstrated that this population are excess 

users of acute nonpsychiatric inpatient services. Naturally there is excess use within 

the neurology and general medical departments, as these are the specialties likely 

to be involved in the management of epilepsy. Excess use is also apparent within 

the trauma and orthopedic specialties, presumably reflecting the increased risk of 

trauma and fracture described above. 

 Other increased usage may reflect the association of epilepsy and severity of ID. 

Excesses in oral surgery may indicate the need for increased use of general anesthe-

sia in this population, although the risk of dental injuries occurring during seizure 

has also been reported. 15  

 Outpatient activity was increased, especially in those departments primarily 

responsible for the management of epilepsy, such as neurology, and for the treat-

ment of soft tissue injuries and fractures in trauma and orthopedics. In addition, 

there is excess usage of mental handicap outpatient services, reflecting the increased 

severity of ID for those patients with coexisting epilepsy. 

 An interesting issue raised by the above study is the confounding impact of insti-

tutionalized care on health service utilization. The association of severity of disabil-

ity with the presence of epilepsy inevitably leads to a higher prevalence of epilepsy 

among patients within institutions than among those resident in the community. It 

is possible that staff within the institution, particularly those with medical training, 

may provide an acute medical role. As such,  the threshold of severity for seizures 

and any resulting injures, for accessing accident and emergency services, may be 

higher within institutions than in the community. Other studies have demonstrated 

reduced admission rates for institutionalized patients in general despite their 

 perceived greater health needs.  

  Conclusion

 As with many other areas concerning people with ID and epilepsy, the available 

specific information is sparse. There is comparatively little research concerning this 

population directly; instead, much must be extrapolated from the general popula-

tion with epilepsy. Frequently the impact of ID is implied only as a risk factor or 

protective factor identified by statistical analysis. Clearly, however, there are certain 

differences that need to be observed. The increased risk of osteoporosis in the ID 

population increases the need for additional attention in preventing the risk of frac-

ture in terms of providing supplements and possibly in determining appropriate 

pharmacology, both as antiepileptic medications and also other medications 
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 prescribed for other morbidities associated with the underlying ID. Supervision of 

bathing and showering is essential to prevent both burns and drowning. Simple 

measures, as outlined above, should be introduced. However, it is also necessary to 

remember that although injuries are excess in the population with ID and epilepsy, 

serious injury is still comparatively rare. It is therefore important to balance sensi-

ble precautions with the needs of the individual to live as full and independent a life 

as possible.      
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   Chapter 12   
 Epilepsy and Cognition 

    M.  L.   Smith      

  Introduction  

 The effects of epilepsy are felt in multiple aspects of the person’s life, including 

physical and mental health, cognitive function, educational achievements, vocational 

prospects, and family and peer relations. 1 . Cognition, which includes processes 

such as intelligent thinking, perceiving, remembering, reasoning, judging, expressing, 

and understanding, has an important role in the inception, evolution, and manifesta-

tion of many of these other aspects of function recognized to be compromised in 

people with epilepsy. Most cases of epilepsy have their onset in childhood, and thus 

seizure onset commonly occurs at a time that is essential to the development of 

basic cognitive, behavioral, and social skills that are crucial for long-term educa-

tional, vocational, and interpersonal adaptation. 2  -  4 . Therefore, an understanding of 

the cognitive deficits associated with epilepsy and of their predisposing factors is 

essential for appreciating the full impact of epilepsy. 

 Deficits in cognition are identified by people with epilepsy and their families as 

a significant comorbidity. For example, in a study by Arunkumar and colleagues, 5  

parents of 80 children and adolescents with epilepsy were asked to list in order of 

importance their concerns about living with or caring for their children with 

epilepsy; children who were old enough to be interviewed were asked to express 

(independently of their parents) their own concerns about having epilepsy. For both 

parents and children, the second most common item identified was that of the cog-

nitive effects of epilepsy. Their worries included learning disabilities, academic 

difficulties, poor attention and concentration, and impoverished memory. In terms 

of impact, these issues are not specific to children; in a survey by the International 

Bureau of Epilepsy, 44% of patients with epilepsy complained of difficulty learn-

ing, and 45% of slowness in thinking. 6  It has also been demonstrated that cognitive 

function is a significant predictor of self-evaluation of quality of life among adults 

with epilepsy. 7  

 Although the majority of people with epilepsy have normal intelligence, the 

distribution of Intelligent Quotient (IQ) scores is skewed toward lower values. 8  –  11  A 

study by Smith and colleagues 12  of 51 children with medically refractory epi-

lepsy illustrated the wide range of cognitive functioning within this group. The 
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mean IQ was 84 (in the Low Average range, just over one standard deviation below 

the population mean of 100). The spread of IQ scores was considerable, spanning 

the Intellectually Deficient range (<1st percentile) to the Very Superior range 

(>99th percentile). In a study designed to document the occurrence of disabilities 

in an unselected population sample of children in Finland, 4 – 15 years of age, 

Sillanpaa 13  reported that the prevalence of epilepsy in the study population was 

0.68%. Among the children with epilepsy, neurological deficit was found in 39.9%, 

the most frequent neurological impairments being intellectual disabilities (ID) 

(31.4%), speech disorders (27.5%), and specific learning disorders (23.1%). Even 

in individuals with normal intelligence, reports of deficits in specific aspects of 

neuropsychological functioning are common, particularly in the areas of attention 

and concentration, memory, executive function, and academic achievement. . Each 

of these areas will be briefly reviewed, as will a specific subset of developmental 

epilepsy syndromes that have a devastating effect on cognitive development. In 

addition, the effects of antiepileptic medications, and the potential effects of 

seizure-related variables on cognition, will be addressed.  

  Attention and Concentration  

 Selective attention, concentration, and the ability to sustain one’s focus are important 

for the efficient completion of many tasks in life. . Deficits in attention are rela-

tively common in people with epilepsy and can have far reaching consequences 

because attentional processes can also affect other aspects of cognition such as 

memory, language, and problem solving. 14  Attentional deficits may be distin-

guished from generalized cognitive impairment. Depressed performance on tests of 

attention has been documented even in patients with normal IQ. 15  –  16  Weaknesses in 

attentional processing were found to be disproportionate to the level of IQ in a 

sample of patients with ID. 17  

 Kalviainen and colleagues 18  found that 30% of newly diagnosed adults with 

untreated seizures and no brain lesion had deficits in sustained attention and mental 

flexibility, even though attention span, speed of tracking, and psychomotor speed 

were intact. Patients with complex partial seizures are impaired on tasks requiring 

sustained concentration. 19  Children with epilepsy have been shown to have slowed 

reaction time and impairments in selective and sustained attention. 16 , 20  –  21  Not 

surprisingly, attentional deficits have been associated with educational problems. 

Teachers of children with epilepsy have reported difficulties in attention, concentra-

tion, and information processing, and they perceive these children as being less 

alert than their classmates. 22  

 An increased risk for attention deficit hyperactivity disorder (ADHD) in 

children with epilepsy has been reported in many studies, 23  with estimates ranging 

from 17% to 58%. . Prevalence of ADHD does not appear to vary by seizure type 

or between localization-related versus generalized epilepsies. 23  Children with 

epilepsy and ADHD differ from other samples of children with ADHD by the 
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higher proportion of children with ADHD predominantly inattentive type and by 

an equal male:female ratio. 24  

 There are potentially important consequences for cognition of the coexistence of 

ADHD and epilepsy. A comparison of groups of children with complex partial sei-

zures with and without ADHD, children with ADHD alone, and healthy controls 

demonstrated that those with seizures have significant difficulty with sustained 

attention and maintenance of consistency of responding over time regardless of 

diagnosis of ADHD. However, impairments on attention tasks were greatest in the 

combined seizure plus ADHD group. 25  

 There is little consensus on the seizure variables that contribute to the behavioral 

and cognitive aspects of inattention in epilepsy. 23  There are studies that show that 

seizure type, seizure history, and drug therapy do not predict performance on tests 

of reaction time and attention, 20 , 26 , 27  whereas Aldenkamp and colleagues 28  found 

that patients with frequent epileptiform discharges and a history of drug polytherapy 

were most impaired on tests of vigilance and reaction time. It has been suggested 

that abnormal cortical or subcortical substrates underlie the attentional deficits, 

irrespective of seizure type.  

  Memory

 Memory problems are among the most common complaints of people with epi-

lepsy. Thompson and Corcoran 29  conducted a survey of 760 people with epilepsy 

and asked about the frequency of everyday memory failures, such as forgetting 

where things have been put, of losing things, going back to check if one had done 

something that one had intended to do, and being unable to say a word, although 

the word was known and  “ on the tip of one’s tongue. ”  The people with epilepsy not 

only endorsed a higher frequency of such events, but also rated the nuisance arising 

from such memory failures as higher than did people without epilepsy. Of further 

interest was the finding that relatives rated the frequency of forgetting among their 

family members with epilepsy as higher than did the persons themselves, suggesting 

that people with epilepsy may forget how often they do forget. 

 Memory deficits are most consistently observed in patients with epileptogenic 

foci involving the mesial temporal lobe. In most instances, the impairments seen 

with unilateral foci are material-specific in nature, as related to the hemisphere of 

the lesion (for reviews see Jones-Gotman and Smith 30 ; Smith and Bigel. 31 . Studies 

have shown that, in patients with speech representation in the left hemisphere, epi-

lepsy involving the mesial left temporal structures typically results in impairments 

on tasks of verbal learning and verbal memory. These individuals have difficulty 

with material presented in stories or text, with real or nonsense words, verbal 

paired-associate learning, recall of the names of actual or pictured objects, and to 

learning and remembering names of unfamiliar people. Right temporal lobe epi-

lepsy has been associated with impaired performance on tasks in which the stimuli 

are difficult to verbalize, such as complex geometric designs, on learning across 
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trials of lists of designs, and on the recognition of faces, recurring nonsense figures, 

and unfamiliar tonal melodies. 30 , 31  The specificity between side of focus and type of 

material is not always found, and more recently it has been argued that the memory 

requirements of the task, specifically learning over several trials, may be the critical 

feature in determining the specificity of a lesion effect. 32  -  33  

 Bilateral damage to the mesial temporal lobe structures can result in a severe 

global amnesia. 34  In patients with bilateral epileptogenic foci, the memory impair-

ments are generalized in nature, involving all modalities of input and both verbal 

and nonverbal memoranda. However, despite having strikingly impaired memories, 

most patients with bitemporal epilepsy are not amnesic. 30 , 35  

 The study of memory in epilepsy has also examined remote and autobiographi-

cal memory. It has been shown that people with temporal lobe epilepsy have diffi-

culty retrieving information based on past experiences as well as information based 

on recent events or new learning. 36  –  39  Despite these deficits in the personal episodic 

realm (specific events), memory for personal semantic information (facts about 

oneself) can remain intact. 37 , 39  These remote memory deficits have been demon-

strated in both left and right temporal lobe epilepsy, although in some instances 

they may be related to the hemisphere of seizure onset. For example, right but not 

left temporal lobe foci have been associated with impairments in familiarity judge-

ments for famous faces, but foci in either temporal lobe can result in impairments 

in naming such faces or in providing information about famous people. 39  

 Like adults, children with temporal lobe epilepsy experience memory deficits. 

For children with medically controlled seizures, findings with respect to material-

specific effects have been equivocal, with some studies demonstrating verbal 

memory deficits in conjunction with left temporal foci, and spatial memory defi-

cits in conjunction with right temporal foci 40  -  43  and others not showing this pattern 

of specificity. 44  -  45  Children with intractable seizures arising from the temporal 

lobe typically have memory disorders that have not been described as material-

specific. 46  -  51  This difference between adults and children may have to do with age 

of seizure onset or duration of epilepsy.  

  Executive Functions  

 A set of complex cognitive processes have been grouped under the construct 

 “ executive functions, ”  or those skills required to maintain an appropriate problem-

solving set for the attainment of future goals. Among patients with epilepsy, as with 

other types of neurological compromise, impairments of executive function have 

been associated with frontal-lobe abnormality. In a comparison of adults with 

frontal lobe epilepsy and temporal lobe epilepsy, the former were found to have 

inferior performance on tests of memory span, visual motor speed, selective attention, 

visual perceptual speed, response inhibition, verbal fluency, concept formation, 

planning, and motor coordination. 52  Factor analysis of the results identified four 
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frontal subfunctions: speed/attention, response maintenance and inhibition, motor 

coordination, and short-term memory. Both frontal and temporal lobe epilepsy 

were associated with deficits in the short-term memory and speed/attention 

domains, whereas only patients with frontal-lobe seizures were characterized by 

impairments in the motor coordination and/or response inhibition domains. In 

patients with epileptogenic foci in the frontal lobes, impairments have not been 

found to be related to the laterality of the focus, or to the site of localization within 

the frontal lobe. 52  –  54  

 Case studies of children have described the onset of frontal-lobe seizures 

accompanied by behavioral, cognitive, and motor impairments that were reversed 

when seizure control was obtained with pharmacotherapy. 55 , 56  Group studies have 

demonstrated that children with frontal lobe epilepsy have deficits in attention, 

planning, categorization, organization, memory, impulse control, verbal fluency, 

comprehension, and motor coordination. 57  -  62  Prevost and colleagues 63  found a 

significant incidence of attention deficits, behavior problems, and learning disa-

bilities in children with nonlesional frontal lobe epilepsy. In these group studies, 

the appearance of abnormalities appears to be independent of seizure control. 

 In children with medically controlled epilepsy, some differences have been 

documented between the effects of frontal and temporal lobe seizures. Those with 

frontal lobe seizures perform more poorly on motor coordination, verbal fluency, 

and planning ability, whereas children with temporal lobe seizures perform more 

poorly on tests of verbal memory. 58 , 59 , 61  In children with intractable epilepsy, differ-

ences do not appear to be as prevalent, and these two groups have been shown to 

have similar performance on tasks of verbal fluency, comprehension, attention, and 

verbal and visuospatial memory. 57 , 60   

  Academic Function  

 Children with epilepsy are at risk for delays in academic skills and for specific 

learning disabilities in the core academic areas of reading, spelling, and arithme-

tic. 64  -  67  The nature of the learning difficulties is not limited to these traditional 

areas, and underachievement has been reported for all academic subjects. 68  

Prevalence rates of learning problems reported in the literature have ranged from 

5 – 70%. 69 , 70  While these problems may be especially prevalent in children with 

chronic seizures, there is a relatively high risk, even among those with relatively 

recent onset and with uncomplicated, well-controlled seizures. 71 , 72  A prospective 

study of childhood-onset epilepsy suggested that even in individuals who eventually 

became medication and seizure free, academic problems persisted into 

adulthood. 73  

 There are large individual differences in the incidence, nature, and severity of 

the academic delays, and a constellation of factors has been identified as potential 

determinants. Seizure severity, seizure frequency, and side effects of antiepileptic 
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drugs (AEDs) have been identified as contributors. 45 , 72 , 74  Child adaptive competency, 

(a variable that includes constructs such as degree of effort, behavior, learning, and 

mood) is related to achievement in both children with recent-onset and chronic 

epilepsy. 71 , 72  

 The academic deficits can be differentiated from more generalized impairments 

in intelligence and cognition, although deficits in the latter such as in attention, 

motor fluency, alertness, speed of information processing, and memory, can con-

tribute to the struggles of these children in learning in the school environment. 45 , 74  

For example, in a narrative study of quality of life, 69  youth with intractable 

epilepsy reported that they frequently felt that they were physically or mentally 

unavailable to learn and, therefore, were unable to count on a continuous and inte-

grated learning experience. Fatigue and problems with memory were identified as 

influences that compromised their performance at school. Furthermore, children 

with epilepsy may differ from children with learning disabilities arising from other 

etiologies, in terms of the underlying cognitive correlates; for example, children 

with epilepsy have slower reaction times on a variety of simple and complex audi-

tory and visual reaction time tasks than do learning disabled children without 

epilepsy. 75  

 Level of intelligence influences the likelihood of learning disability. In a 

population-based cohort of adults with childhood-onset epilepsy, 76  76% had a 

history of learning disability. The occurrence of learning disability was closely 

linked to IQ. Half of the patients (51%) with learning disability had ID. 

Among those with IQs in the normal range or above, the prevalence was 57%, 

in the mentally near-normal (IQ =71 – 85) it was 67%, and in those with ID 

(IQ >71), all had learning disabilities by self-definition. Intellectual disabili-

ties and subsequent learning disability were predicted by presence of cerebral 

palsy, onset of epilepsy before the age of six years, and poor early response to 

AEDs. Among intellectually normal or near-normal subjects, a symptomatic 

etiology of epilepsy was the only predictor of a learning disability. The degree 

of learning disability significantly affected medical, social, and educational 

long-term outcomes. 

 One approach to understanding the relationship between epilepsy and academic 

achievement might be in the comparison of epilepsy syndromes. 77  Children with 

idiopathic generalized or with localization-related epilepsy have been found to have 

a higher probability of mainstream schooling than those with symptomatic or cryp-

togenic generalized epilepsy or undetermined epilepsy syndromes. 78  Vanasse and 

colleagues 79  examined reading skills in children with temporal lobe epilepsy, 

frontal lobe epilepsy, or absence epilepsy. All groups were reading at levels 

approximately two years behind expectations. Children in the frontal lobe group, 

and to a lesser extent, those in the absence group, had deficits on tasks related to 

phonological processing, whereas those with temporal lobe epilepsy did not differ 

from controls. An epileptogenic focus in the frontal lobe apparently affects the 

phonological underpinnings of reading. This finding suggests that the syndrome 

approach may reveal a relationship between specific epileptogenic features and 

other component processes underlying the academic skills.  
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  Other Cognitive Functions  

 In patients with foci in the left lateral temporal cortex, mild impairments have been 

documented in the areas of verbal perception, 80  object naming, 81  and language 

processing. 82  Impairments in span of attention or working memory have also been 

noted in patients with temporal neocortical epilepsy. 83  An association between 

impaired discourse ability and working memory has been found in patients with 

temporal lobe epilepsy. 84  Mild visual perceptual deficits have been reported in asso-

ciation with foci in the right temporal lobe. 85   

  Intractable Epilepsy Syndromes of Childhood  

 Intractable epilepsy syndromes of childhood onset are associated with a high risk 

for cognitive impairment and frequently for global developmental delays. To illus-

trate this association, a brief review of four syndromes follows. 

  Infantile Spasms. 

 The syndrome of infantile spasms begins in the middle of the first year of life with 

the onset of characteristic flexor spasms. 86  Development of cognitive and motor 

function may be normal or abnormal prior to onset, and deterioration in develop-

ment commonly, although not inevitably, accompanies the onset of seizures. 87  The 

developmental outcome is likely related to the underlying etiology; many of the 

symptomatic cases are seen in association with genetic disorders or cortical malfor-

mations that in themselves carry risk for generalized developmental delays. 88 , 89   

  Lennox-Gastaut Syndrome. 

 Lennox-Gastaut syndrome is characterized by three features: multiple seizure 

types, slow spike and wave disturbance with bursts of fast rhythms on EEG, and 

psychological disturbances, including psychomotor delay, personality disorders, or 

both. 86 , 90  In some children with no identifiable etiology, psychomotor retardation 

may be evident before the onset of seizures, but the psychological abnormalities 

typically appear in conjunction with the first seizure or evolve shortly thereafter. 90  

The level of IQ deteriorates progressively over time, either as a consequence of 

developmental arrest or loss of previously acquired skills. The vast majority of 

cases have marked ID, which may be most pronounced in children who previously 

had infantile spasms. 91   
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  Landau-Kleffner Syndrome 

 The syndrome of  “ acquired aphasia with convulsive disorder in children ”  was first 

described by Landau and Kleffner 92  in six children with normal early language 

development who suddenly developed aphasia in relation to an epileptic disorder.  

The language disturbance typically first involves verbal comprehension (classicly a 

verbal auditory agnosia) that may be mistaken for an acquired deafness. The usu-

ally gradual deterioration in verbal production follows the loss of comprehension, 

occurs together with it, or even precedes it. Several variables can influence the 

severity and the duration of the language disorder: frequency of the epileptic dis-

charges in the language zones, the duration of the epileptic disorder, the spread of 

the epileptic discharges to the homologous contralateral cortex, and the efficacy of 

the AED therapy. 93 , 94   

  Severe Myoclonic Epilepsy in Infancy 

 Severe myoclonic epilepsy in infancy typically has its onset in the middle of the 

first year of life and begins with tonic or tonic-clonic seizures, with later occurrence 

of myoclonic jerks, atypical absence seizures, and partial seizures. Development 

prior to the onset of seizures is usually normal, but later development is slow, 

behavioral problems are frequent, and motor skills become compromised. The 

cognitive impairments are usually generalized, and the behavioral features include 

hyperactivity, autistic traits, and impaired interpersonal relations. 95 , 96    

  Antiepileptic Drugs  

 Antiepileptic drugs reduce the propensity for seizures by decreasing neuronal excit-

ability or by enhancing inhibitory neurotransmission, and by these same mecha-

nisms can produce cognitive side effects. 97 , 98  A number of physical side effects, 

such as sedation, somnolence, insomnia, or dizziness, may affect multiple aspects 

of cognition. Other effects may more directly impact specific aspects of cognition, 

such as psychomotor slowing, reduced vigilance, distractibility, language impair-

ment, and memory impairment. These side effects can significantly impact on daily 

functions in multiple domains. It has been shown that there is a strong negative 

relationship between self-reported adverse effects of AEDs and perception of qual-

ity of life. 99  

 Many reviews of side effects of AEDs distinguish between  “ traditional ”  and 

 “ newer ”  drugs. 100 , 101  The traditional category – drugs available prior to the 1990s – 

includes phenobarbital, phenytoin, valproate, primidone, ethosuximide, and car-

bamazepine. These drugs have been associated with clinically significant side 
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effects. 98  Of these, phenobarbital has been most frequently associated with adverse 

cognitive and behavioral consequences, including attentional deficits, hyperactivity, 

decreased short-term memory, and conduct disturbances. 102  Phenytoin has been 

associated with declines in intellectual function. 103  These effects appear to be most 

pronounced in patients with more severe epilepsy, coexisting  neurobehavioral 

disorders, and drug toxicity. 51  Many of the studies on these traditional AEDs have 

been confounded by methodological limitations, 104  and it is not always possible to 

disentangle potential side effects from effects due to ongoing seizures, preexisting 

disorders, or other factors. 

 Studies that have attempted to control for such confounds have not always found 

effects of AEDs. For example, Williams and colleagues 51  followed up with 37 

children with newly diagnosed epilepsy for six months. A baseline assessment was 

conducted prior to the initiation of AED treatment, and performance was compared 

with a control group of children with newly diagnosed epilepsy. Children were 

treated with monotherapy, and blood serum levels were in the therapeutic range 

throughout the six-month follow-up period. At baseline, significant group differ-

ences were not present, although the children with epilepsy performed more poorly 

than the controls on all cognitive measures and were rated as having more problem-

atic behavior. However, changes in performance over the six months did not differ 

between the children with epilepsy and the control group. 

 In healthy adult volunteers, in whom the effects of the drugs can be assessed 

without the confounds of seizures, neuropathology, genetic vulnerabilities, and 

psychosocial factors, the effects of the traditional AEDs have been modest and 

similar across carbamazepine, phenytoin, and valproate, whereas phenobarbital has 

a more adverse effect than the latter two. However, all of phenobarbital, phenytoin, 

valproate, and carbamazepine result in impairments of cognitive function and/or 

motor speed when compared with a no-drug control condition. 100 , 105  The newer 

AEDs, including gabapentin, levetiracetam, lamotrigine, oxcarazepine, and tiagabine, 

tend to be associated with fewer side effects than the traditional ones. 101 , 105  

Topiramate has documented effects in both healthy controls and patients with 

epilepsy, adversely affecting concentration, processing speed, and aspects of verbal 

function, including intelligence, fluency, learning, and short-term memory. 106  -  109  

The effects of topiramate are accentuated when administered at higher doses, with 

rapid titration, and in combination therapy. 98  

 Many of these findings are based on trials and clinical experience with adults, 

and the results may not generalize to all ages. There may be some age-specific side 

effects of AEDs that can reduce cognitive efficiency, such as depression in adults 

and aggression and hyperactivity in children. 98  There is a pressing need for well-

designed AED drug trials in both the elderly and in children. . The elderly may have 

different absorption and metabolic rates than younger adults, there are age-related 

physiological changes that influence the metabolism of AEDs, and the elderly tend 

to have a greater number of other medical conditions. 98 , 110  The effects of AEDs may 

be different in the developing than in the adult brain. 98 , 101  Long-term consequences 

of AEDs can be particularly devastating in children, as even modest cognitive 

impairments may have cumulative consequences if they affect learning and limit 
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the acquisition of academic skills. 99  Children with ID may be more susceptible to 

cognitive loss after AED treatment. 111 , 112  Children with pre-existing behavior disor-

ders such as attention deficit disorder may be more vulnerable to an exacerbation 

of behavioral difficulties. 111 , 112   

  Other Influences on Cognition  

 A multitude of studies have addressed questions about the specific features of the 

seizure disorder in their implications for the appearance and severity of cognitive 

deficits. Some of these features have been covered in more depth (such as the 

localization and laterality of seizures) or have merely been touched on in the pre-

ceding sections. In this final section, a discussion of epileptiform discharges, dura-

tion of epilepsy, frequency of seizures, and age is presented. 

 Attention, language, and memory may be disrupted by subclinical epileptiform 

discharges, a phenomenon known as transient cognitive impairment. 113  Transient 

cognitive impairment apparently results from the effects of these subclinical dis-

charges on brain function, rather than from the underlying brain pathology. 114  

 Two interrelated variables have received considerable attention for their impact 

on cognitive function: duration of epilepsy and age of seizure onset. Hermann and 

colleagues 115  found an association between age at seizure onset, neuropsychologi-

cal function, and brain structure. Adults with onset of temporal lobe epilepsy earlier 

in childhood (mean of 7.8 years) had a more diffuse pattern of cognitive deficits 

(i.e., greater degree of impairment and evident across a greater number of cognitive 

domains), and showed more magnetic resonance imaging structural abnormalities 

(particularly a reduction in white matter volume) that extended into the extratem-

poral regions, beyond the site of epileptogenic focus, than did adults with later-

onset temporal lobe epilepsy (mean of 23.3 years). This study is important in that 

it demonstrated an association between age of onset, cognitive dysfunction, and 

extent of brain abnormality. The authors concluded that childhood-onset temporal 

lobe epilepsy is associated with an adverse neurodevelopmental impact on brain 

structure and cognition. 

 Thompson and Duncan 116  reported on 136 patients with a median duration of 

epilepsy of 35 years who had undergone cognitive testing on two occasions with a 

median retest interval of 13 years. They found decline in all areas assessed (intelli-

gence, memory, naming, verbal fluency, and mental flexibility). This finding is 

consistent with earlier studies. For example, a review of longitudinal studies of 

intelligence in children with epilepsy identified several studies in which patients 

with a four-year or longer duration of seizures showed a decline in intelligence, 

suggesting the conclusion that seizures had a causative role in this decline. 117  

Declines in intelligence over time have been reported among patients with poor 

seizure control, whereas patients who had experienced improvements in seizure 

control have shown gains in intellectual performance. 118  –  120  Among patients with 

temporal lobe epilepsy followed over a four-year interval, cognitive prognosis was 
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poor for a subset (20 – 25%) characterized by chronicity of epilepsy, older age, 

lower intellectual ability at baseline, and more baseline abnormalities in quantita-

tive magnetic resonance volumetrics. 121  

 Other studies have failed to identify changes related to the duration of epilepsy 

or changes in seizure control. 122 , 123  In attempting to reconcile these differences 

across studies, it has been suggested that seizure frequency and type rather than 

duration may be of importance. For example, it has been found that the frequency 

of generalized tonic clonic seizures predicts decline in cognitive function among 

chronic epilepsy patients. 116 , 124  A history of status epilepticus has been associated 

with decline in memory. 116 , 124  

 The majority of studies that have investigated age as a factor in cognitive 

impairment focused on age at seizure onset or duration. More recently, attention 

has been given to the elderly, a group at risk for developing epilepsy and for cog-

nitive impairment associated with aging. . Elderly patients with focal epilepsy 

have been found to differ from demographically matched controls in diverse 

areas of cognition, including attention, perseveration, memory, construction, 

conceptualization, and verbal fluency. 125  –  127  Age of seizure onset and seizure 

duration were not associated with neurocognitive function, 125  but performance 

was related to AED polytherapy. 125  –  127  Seniors with epilepsy were found to have 

more pronounced deficits in aspects of executive function than older adults diag-

nosed with mild cognitive impairment. 126   

  Conclusion

 This review has identified the increased risk for impairment in multiple aspects of 

cognitive function in persons with epilepsy. The precise factors determining the 

appearance or severity of thee deficits are not completely understood. Nonetheless, 

individuals with epilepsy, families, social support networks, and health care provid-

ers need to be aware of these issues in order to understand the full impact of epi-

lepsy. Proper and early identification is necessary to provide early developmental 

interventions, appropriate school programming, vocational counseling, supportive 

work settings, and a safe environment for promotion of independence across the life 

span.      
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   Chapter 13   
 Nursing and Community Aspects of Epilepsy 
in Intellectual Disabilities 

           C.   Hanson      

  Introduction  

 Epilepsy is defined as  “ a condition characterized by recurrent epileptic seizures 

unprovoked by any immediately identified cause.  ”  1  There is an imbalance between 

excitatory and inhibitory neurons, resulting in excessive excitation or excessive 

inhibition in specific areas of the cerebral cortex or over the entire cerebral cortex. 2  

A person with an intellectual disability (ID) has significant intellectual impairments 

and deficits in social functioning or adaptive behaviors; onset occurs during the 

developmental period. 3  The Department of Health 4  acknowledges that people with 

ID have a significantly reduced ability to understand new or complex information 

and a reduced ability to cope independently, which starts before adulthood and has 

a lasting effect on development. 

 There is no single official statistic that indicates how many people with ID live 

in the United Kingdom (UK). Government statistics are based on those receiving 

services and may not include those people who live with their parents or receive no 

services. 

 Figures from the National Assembly for Wales 5  identify the following preva-

lence rates: In the UK the overall prevalence rate for people with severe ID is esti-

mated between 3 and 4 per 1,000 total population, that is, approximately 360 – 380 

per 100,000. It is estimated that there are approximately 10,830 people with severe 

ID in Wales. The prevalence of mild ID suggests higher rates; approximately 25 – 30 

people per 1,000 total population. In the future, it is estimated that the number of 

people with severe ID will increase by approximately 1% per year for the next 15 

years. 6  

 Epilepsy is the most prevalent serious neurological condition in the UK, affect-

ing 1 in 200 people, 7  or 0.5 – 1% of the general population, 8  and has been high-

lighted as a national priority for action since 2001. 9  A study carried out in South 

Wales within a population of 434,000 found that 3,000 patients with epilepsy were 

identified as alive, giving a period prevalence of 6.9 per 1,000. 10  The prevalence of 

ID in the general population is approximately similar. Both groups of conditions 

share a common heritage of heterogeneity, high prevalence figures, and an unfortu-

nate degree of stigmatization. 11  
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 There is an increased prevalence of epilepsy in people with ID. Prevalence rates 

reported in the literature range between 14% and 40%, and the prevalence increases 

with the greater severity of ID, of up to 50 – 60%. 12  –  16  However, the coexistence of 

epilepsy and ID has been the subject of studies that have used a variety of epidemi-

ological methods and definitions. Inherent population biases have plagued esti-

mates of prevalence of epilepsy in clients with ID. This raises concerns about the 

estimate of the occurrence of epilepsy in the ID population. 17  –  18  

 Epilepsy is a serious neurological condition that affects people of all ages, races, 

and social classes. It is often the case that people with ID remain refractory to effec-

tive antiepileptic drug treatment. 19  A diagnosis of epilepsy can have far wider impli-

cations for the individual. Epilepsy is a condition that carries a social stigma, mainly 

due to misunderstandings about the condition. People with epilepsy are often dis-

criminated against in such areas as education, employment, and health care. 20  This 

was highlighted by the National Sentinal Clinical Audit of Epilepsy Related 

Deaths, 21  which found deficiencies in access to and the quality of care of for people 

with epilepsy. As a consequence, epilepsy has moved up the health agenda and has 

been highlighted by a number of organizations, including the British Medical 

Association, the National Institute for the Clinical Effectiveness, and the National 

Service Framework (NSF) for Long Term Conditions. 22  –  24  The proposals within the 

NSF for improving the care and treatment for people with epilepsy address many of 

the problems faced in accessing appropriate and timely health and social needs. 

 These documents have implications for ID services, which are in an ideal posi-

tion to facilitate the management of epilepsy and people with ID within tertiary 

care. The epilepsy nurses working within theses teams are easily accessible to cli-

ents and already have the core skills and experience of working alongside the psy-

chiatrist and neurologist within epilepsy services and making an important 

contribution to the management of the person with epilepsy.  

  Health Care Provision for People with Intellectual Disabilities  

 The principles of normalization and social role valorization 25  –  27  state that people 

with ID should be valued by society. Central to this is the premise of choice and 

autonomy, or allowing the individual to govern their own lives. This philosophy of 

care represented the most important single attempt to delabel people with ID. The 

use of congruence and unconditional positive regard are all key aspects that should 

be an intrinsic part of health care and a key element to achieving success. 

 A wealth of published literature discusses obstacles to good health for people 

with ID and the need to support generic services in order to employ good philoso-

phy of shared practice. 28  –  30  These documents advocate for social inclusion of people 

with ID; however, this does not just mean the use of generic services, it also implies 

providing the proper support to them to access the services they need. As a result, 

nurses within community ID teams are responding to this inclusive health agenda 

on a wide range of health needs for people with ID. 31  
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 Healthcare professionals working in the field of ID have long been aware of this 

vulnerable group’s unmet health needs and the gaps in health care provision for 

them. Maintaining good levels of general health and well-being is a concern for 

most people, whether or not they have ID. Since the 1980s, there has been a steady 

flow of published research articles related to general health and well-being of peo-

ple with ID. These papers highlight the difficulties people with ID have in accessing 

health care. 32  –  36  The publication of  “ Valuing People: A New Strategy for ID for the 

21st Century ”  clearly highlights the right of people with ID to access a  “ health 

service designed around their needs ”  37  and also acknowledges wide variations in 

the quality of health services for people with ID. They recognize the problems of 

access to health services that some people with ID face, but both clearly expect 

health promotion initiatives to be part of the work of ID nurses and primary care 

services as the main providers of health care. They highlighted the need for close 

collaboration between generic and specialist services. 38  Responses to these govern-

ment initiatives, local policies, and the change in role from hospital-based care to 

community care has influenced ID nurses to adapt their practices and evolve new 

ways of working more than most nurses in other disciplines. The flexible nature of 

the registered ID nurse is emphasized within the literature. This evidence suggests 

that the ID nurse is a key person in detecting unmet health needs for people with 

ID. It has also demonstrated that the community ID nurse is able to make a signifi-

cant contribution to breaking down some of the many barriers that people with ID 

face when accessing primary health services. 39  –  42  The report of the ID nursing 

project recommended that all primary healthcare workers know when and how to 

refer clients to ID teams and when to seek advice. 43  The existing evidence, albeit 

limited, shows that general practitioners are unaware and do not understand the role 

of ID services. 44  Intellectual disability nurses should be the health facilitators to 

work in mainstream services to assist in all parts of the National Health Service 

to develop the necessary skills to enable access to the most appropriate health 

care to meet the health needs of people with ID. 

 Unfortunately, even today some public and professional negative attitudes 

towards people with ID exist, so achieving an ordinary life within the context of ID 

services is an extraordinary achievement.  

  Evidence for Change  

 Since the early 1950s, numerous reports have highlighted the fact that services for 

people with epilepsy are generally fragmented and poorly coordinated. 45 , 46  Evidence 

suggests that people with ID have a lower than average satisfaction with services 

for epilepsy. There is also little evidence that epilepsy in persons with ID is moni-

tored or reviewed in a primary care setting. 

 One of the main difficulties is the overall assessment of epilepsy and issues relat-

ing to diagnosis among people with ID. 47 , 48  This is compounded when medical pro-

fessionals lack the skills needed for communicating with this population. 49  –  52  Rising 
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concerns regarding the standard of care received generally by people with epilepsy 

prompted the government to seek advice regarding current service delivery and 

availability within the UK. The Clinical Standards Advisory Group (CSAG) report 

outlining epilepsy services in England and Wales suggests that there was no stand-

ardized process for care delivery and that the current system for assessment by a 

general practitioner and referral to a specialist was ad hoc. 53  The report findings 

also indicated that there is a general lack of access to mainstream epilepsy facilities. 

However, the survey highlighted the value of having an epilepsy nurse specializing 

in ID working alongside the psychiatrist. The CSAG made a number of recommen-

dations for improving and increasing equity of services through greater collabora-

tion between specialist centers and for providing better systems for auditing and 

outcome data collection to support service developments.  

  Epilepsy Management in Primary Care  

 Several key studies have highlighted deficiencies in the management of epilepsy 

within primary care. In 1997, The International League Against Epilepsy, The 

International Bureau for Epilepsy, and the World Health Organization launched a 

global campaign to bring epilepsy  “ out of the shadows ”  to encourage governments 

and departments of health to address the needs of people with epilepsy. 54  The 

National Sentinel Clinical Audit of Epilepsy-Related Death (NSCAERD) exam-

ined service provision and aspects of epilepsy management in primary, secondary, 

and tertiary care. The aim of the audit was to determine whether deficiencies in the 

standard of care could have contributed towards sudden unexpected death in epi-

lepsy (SUDEP). This finding suggested that approximately 75% of people with 

epilepsy can achieve effective management of their seizures. 55  The NSCAERD sug-

gests that many of these deaths are associated with seizures and that through appro-

priate management of the condition the deaths may have been avoided. Within 

primary care, the main problems highlighted by the audit were lack of appropriate 

referral and access to specialists, unstructured management plans, and communica-

tion failures. As a result of NSCAERD a number of important publications have 

made recommendations for improving the management of people with epilepsy in 

primary care. In direct response,  “ Improving Services for People with Epilepsy ”  56  

was published. NICE was commissioned to develop guidelines on the diagnosis and 

management of epilepsy in children and adults and to carry out an appraisal of 

antiepileptic drugs. The action plan also promotes the inclusion of epilepsy in both 

the National Service Frameworks for children and for long-term conditions. 

Furthermore, the action plan recommended that epilepsy be included in contracts 

for primary care services. 57  In addition to this, a  “ National Statement of Good 

Practice,  ”  which outlines the role of general practice in the care of people with 

epilepsy, was devised. 58  

 Evidence suggests that the association between epilepsy and ID has been a 

neglected field with respect to research, investigation, and guidelines for effective 
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clinical practice. There is little evidence as to the appropriate care provision for 

people with epilepsy and ID. The delivery of an appropriate standard of care to 

those people with epilepsy and ID should be guided primarily by an aim to achieve 

health gain, increase life span, and improve quality of life. 59 , 60  People with ID and 

epilepsy have different needs than does the general population. These can be spe-

cific to the cause of the ID or to the frequent presence of coexistent behavioral, 

sensory, or other physical problems. The response to antiepileptic drugs may be less 

than optimal and less effective than in the non-ID population. Within the clinical 

setting, difficulties with communication may also require working through a third 

person, either family or a paid caregiver, and this is a further potential source of 

difficulty. 61 , 62  Studies have found rates of behavior disturbance and psychiatric dis-

order to be significantly higher in people with ID and epilepsy. 63  It is not clear 

whether this is due to their epilepsy or whether the presence of epilepsy is merely 

a marker for increased behavioral or psychiatric morbidity. 64  However, it has been 

suggested that the care of people with ID should be undertaken by a specialist who 

can work with the multidisciplinary team to ensure seizures can be distinguished 

from stereotypical and other behavior patterns. 65  

 A report from the multidisciplinary primary care project for people with ID and 

epilepsy highlighted the sense of isolation felt by many caregivers. 66  Many prob-

lems arose because lack of information and support from health care professionals, 

as well as lack of awareness of the help available from various epilepsy associa-

tions. There are particular concerns about access to specialist epilepsy services for 

people with ID. Only 5% of the adults with ID seen in outpatient clinics had evi-

dence that they had seen a specialist with an interest in epilepsy and ID. Further, 

6% of adults with ID had been lost to follow-up after transferring to adult care from 

pediatric services. 

 Evidence suggests that people with ID and their caregivers do not receive quality 

service for their epilepsy, and this is confounded by the lack of understanding by 

healthcare professionals of epilepsy and ID. Increasing that understanding  by pro-

viding accurate data on frequency and type of seizures, appraising epilepsy-related 

concerns, and appraising the intrusiveness of the seizures relies heavily upon car-

egiver support. 67  Crucially, the caregiver’s perspective may depend on his or her 

relationship with the client. 68  Perspectives that caregivers may hold require explora-

tion, because many people with ID have multiple caregivers, who form different 

types of attachment. Perhaps we should not expect unanimity of opinion or concern, 

but rather be equipped accurately to appraise a range of expressed needs. Improved 

communication between primary, secondary, and tertiary services and access to an 

integrated pathway, shared care protocols, guidelines, and the provision of education 

and training for staff are paramount to improving services for epilepsy. 69  These 

include appropriate referral and access to an epilepsy specialist, development of 

structured management plans, and facilitation of improved communication. 

 People with ID need the care of the community ID team. The National Institute 

for Clinical Excellence informing us that “the management and treatment of epi-

lepsy should be undertaken by specialist working within a multi disciplinary team     70.  

Epilepsy care for people with ID should achieve a standard that allows these people 
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to live to their full potential. An improvement in the quality of care is required and 

the individual’s perspective should remain central.  

  The Epilepsy Specialist Nurse  

 The epilepsy specialist nurse’s role should be a fundamental element of a multidis-

ciplinary epilepsy team. He or she works alongside specialists and generalists and 

plays a part in the assessment and diagnostic process, establishing the quality of life 

impact on the patient as well as giving advice and support. 71 , 72  Patients with epi-

lepsy often find it difficult to obtain support when they need it and will require 

adequate and appropriate information about how to deal with their epilepsy. The 

specialist nurse is often the best person to acknowledge the patient’s fears. The epi-

lepsy specialist nurse may triage undiagnosed or newly referred clients following a 

first seizure, take a medical history, consider the differential diagnosis, initiate and 

interpret diagnostic investigations in consultation with consultant colleagues. 

Clients with refractory epilepsy are monitored for antiepileptic drug efficacy and 

side effects; some epilepsy specialist nurses who are independent prescribers advise 

clients on medication changes to improve treatment. 73 , 74   

  Nurse-Led Epilepsy Clinics  

 Although numerous publications have examined the effectiveness of nurse-led epi-

lepsy clinics, they all tend to focus on secondary care. 75  –  80  The majority of the litera-

ture exploring nurse-led clinics tends to be found within the popular nursing press 

and often extends to only a few pages. There are very few studies that have exam-

ined the effectiveness of nurse-led epilepsy clinics within primary care and tertiary 

care. Such papers tend to be highly positive regarding the clinics, but are generally 

descriptive and lack the deeper analysis which provides insight into how and why 

the clinic has developed. 

 The UK government has acknowledged the concept of specialist nurses. 81   “ The 

government is particularly keen to extend developments in the role of nurses work-

ing in community services … taking on leadership roles, monitoring and educating 

nurses and other staff, managing care, developing nurse led clinics across organi-

sational and professional boundaries ensuring continuity and integration of care. ”  

The latest clinical guidelines for the management of epilepsy in children and adults 

recommend that each epilepsy team should include epilepsy specialist nurses. The 

National Institute for Clinical Excellence makes a similar recommendation:  “ epi-

lepsy specialist nurses should be an integral part of the network of care of individu-

als with epilepsy. ”  82 , 83  

 Evidence suggests that it is the ID nurse who provides the cohesive link between 

the person with ID and epilepsy and everyone providing care. The ID epilepsy 
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nurse is an asset to community due to their dual qualifications and training. Within 

the United Kingdom it is through a link with the community ID nurse that commu-

nity epilepsy management should ideally occur. 84  –  85  

 The natural progression for epilepsy nursing within community-based nursing is 

the development of nurse-led epilepsy clinics, following a template similar to 

asthma and diabetic clinics. 86  A plethora of documents exist to guide professionals 

in developing epilepsy services, but in order to maximize and extend these theories 

into the ID field, there needs to be an experienced practitioner driving the develop-

ment of clinical services. 

 Nurse-led care reflects a model of service in which nurses have a higher profile 

in providing care based on their own assessment of the client’s needs. Such deci-

sions are based on the nurse’s level of skill and ability and their interpretation of the 

scope of practice. 

 There is increasing evidence that nurse-led clinics are comparable and, in some 

cases, better in terms of patient satisfaction, quality, and cost than those that are 

medically led. Improving epilepsy services within primary and secondary care is to 

increase the number of epilepsy specialist nurses. Several other studies suggest that 

the tangible benefits of patient access to a specialist epilepsy nurse included 

improved cost effectiveness, a reduction in the length of a hospital stay, increased 

patient satisfaction, and enhanced drug compliance. 87 , 88  However, patients are gener-

ally satisfied with their overall care. Young people and people with severe epilepsy 

preferred hospital care, while older patients preferred primary care. Some patients 

reported gains at a cognitive and affective level from the nurse intervention. They 

linked learning to the nurse’s approach of inquiring about lifestyle issues and providing 

information responsively. 89  

 A recent study tested the feasibility and effect of nurse-run clinics in general 

practice. 90  The study consists of a randomized-controlled trial of nurse-run clinics 

versus  “ usual care ”  in six general practices in the South Thames region. The 

overall conclusions from the investigation were that nurse-run clinics were feasi-

ble and well attended; the study highlighted significant improvements in the level 

of advice recorded (drug therapy, treatment compliance, and lifestyle issues). 

Ways in which drug management could be improved were identified in one fifth 

of the patients. Another study compared patients’ assessments of the care pro-

vided by their general practitioner, neurologist, and the epilepsy specialist nurse 

based within secondary care. The outcome of the studies concluded that patients 

expressed greater satisfaction with the care provided by the epilepsy specialist 

nurse in areas such as information, advice, counselling, and continuity of care. 91 , 92  

By improving communication and satisfaction, epilepsy specialist nurses can 

improve the health status of patients with epilepsy and reduce the waiting lists for 

consultants. 

 One of the most frightening aspects of epilepsy for clients and their caregivers 

is a lack of control. Providing clients with ID and their caregivers with user-friendly 

and inclusive information to enable them to understand their condition helps 

remove the myths and reduce the fear surrounding the condition and also helps to 

empower clients to take more control over their epilepsy. 92 , 93  Most clients with 
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 epilepsy would like more information about their condition and would prefer to 

discuss their condition with a nurse, as nurses were found to be empathic and to 

have more time for clinic appointments. 94  

 Comparable improvements in satisfaction and patient management have also 

been reported in two qualitative reports on epilepsy nurse intervention. 95 , 96  Through 

the establishment of a nurse-led clinic, nurse specialists contributed towards 

improved counselling, support, and education to clients and their families. An 

improved understanding of epilepsy and its treatment could lead indirectly to an 

improved quality of life for clients and their families.  

  Specific Components of the Specialist Epilepsy Nurse’s Role   

 Epilepsy specialist nurses have an important role in supporting the overall manage-

ment of epilepsy in persons with ID. The individual management of epilepsy is essen-

tial given that epilepsy impacts people in many different ways. The NICE guidelines 

state that each person should have a comprehensive care plan, including medical and 

lifestyle issues, that is agreed upon by the individual and the primary, secondary, or 

tertiary services. The epilepsy specialist nurse will undertake an initial assessment and 

complete an epilepsy profile, which is an essential component to support a diagnosis 

and treatment plan. A person-centered approach is fundamental in supporting the per-

son with epilepsy to lead an independent life with as few restrictions as possible. 

 The following are the key components of the role:

  •  Provide effective specialist nursing skills, knowledge, and expertise in the care 

and management of people with intellectual disabilities and epilepsy  

 •  Supplementary and Independent Nurse prescribing  

 •  Facilitate nurse-led clinics: Triage, Transition, Vagus Nerve Stimulation  

 •  Undertake a holistic epilepsy assessment and plan patient-centered care  

 •  Coordinate partnership working between health care and social services and 

other agencies  

 •  Encourage the individual to keep a seizure diary  

 •  Completion of an epilepsy profile with individual epilepsy management guide-

lines/rescue medication guidelines  

 •  Determine the correct diagnosis of epilepsy and assist in the detailed investiga-

tion of differential diagnosis  

 •  Define seizure types and seizure syndromes  

 •  Discuss symptomatic focal seizures and possibility of surgery. Offer concise 

information on trial results, VNS, surgery, etc.  

 •  Initiate consideration of specialized drug treatments for complex seizure man-

agement and syndromic diagnosis  

 •  Provide support and guidance to clients and cares through complex medication 

titration regimens  

 •  Monitor concordance of medication  
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 •  Assess and initiate risk assessments for the person with epilepsy  

 •  Identify subtle changes through the understanding of the pathology and presen-

tation of the epilepsy and its effect on cognitive function  

 •  Recognize and monitor potential complications from polypharmacy, drug side 

effects, behavioral changes, and cognitive decline  

 •  Identify health problems and physical difficulties which affect behavior and epilepsy  

 •  Provide education and information to people with epilepsy and their families  

 •  Provide preconception counseling to women of child-bearing age  

 •  Develop and participate in educational protocols, standards, and guidelines  

 •  Participate in clinical reviews  

 •  Provide flexible services to support people to live independently at home  

 •  Liaise with secondary care to improve inpatient care  

 •  Evaluate quality of life and other clinical outcomes  

 •  Audit and research     

  People with Intellectual Disabilities and Assessing Risks 
in Epilepsy  

 People with epilepsy and ID live in various care settings and are supported by either 

families or provider agencies or live independently in their own homes. The level 

of risk will depend upon each individual, the frequency, severity of their epilepsy, 

and the environment surrounding them at the time of the seizure. 97  It is important 

to assess the level of risk in order to reduce psychosocial morbidity and the impact 

of the seizures on the individual’s quality of life. This management as part of an 

integrated care pathway can be coordinated by the epilepsy specialist nurse, who 

will link into a multidisciplinary team that includes psychiatry, psychology, speech 

and language therapy, occupational therapy, and dietetics and undertake the respec-

tive risk assessment. The aimes of the pathway being to:-

  •  To reduce  seizure-related morbidity: head injuries, burns, scalds  

 •  To reduce seizure-related mortality: SUDEP, drowning, and accidents  

 •  To reduce treatment-related morbidity: monitoringside effects of medication, 

medication concordance, cognitive impairment.  

 •  To reduce psychosocial morbidity: reduce overprotection, encourage participa-

tion in social activities, and activities of daily living.     

  Consent

 It is a general legal and ethical principle that valid consent must be obtained before 

starting any treatment or physical intervention. 98 , 99  For a person to have capacity, he 

or she must be able to comprehend and retain information in relation to the pending 
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decision. If the person lacks capacity, a key principle concerning treatment is that 

of the person’s best interests. It is good practice for the multidisciplinary team to 

involve those close to the person to be able to demonstrate that any treatment 

offered is in that person’s best interests. 

 When people with ID undergo a general anesthetic for a brain scan, the surgical 

team will not proceed unless the consent forms are signed. The epilepsy specialist 

nurse is in a key position to liaise with the person and professionals involved to 

establish a care pathway that will facilitate the systematic process of care between 

services.  

  Women and Epilepsy  

 Women with ID should be treated the same as any other women and be offered 

preconception counseling, both to control their seizures and to make sure that 

their contraception, fertility, pregnancies, fetal development, childcare, and even-

tual menopause are not compromised either by the epilepsy itself or by the 

medication needed to control the seizures. Evidence suggests that referral to an 

epilepsy specialist nurse for preconception counseling can be beneficial. The 

nurse should be available and supportive throughout the process to answer ques-

tions and enable the women and their caregivers to make an informed decision 

regarding the choices available to her. 100   

  Contraception

 According to best practice guidelines for the management of women with epi-

lepsy, preconception counseling should start at the time of diagnosis and be 

repeated at intervals throughout the management. 101  A diagnosis of epilepsy and 

treatment with antiepileptic drugs present women of child bearing age with par-

ticular problems. Phenobarbitone, primidone, carbamazepine, and topiramate are 

inducers of the hepatic P-450 microsomal isoenzyme which is responsible for the 

metabolism of estrogens and progestrogens 102  and therefore reduces contraceptive 

efficacy. Lamotrigine may also reduce the efficacy of the combined oral contra-

ceptive pill (COC), but the evidence is limited and conflicting. The COC is usually 

prescribed at 50mcg daily. In addition, the COC induces the metabolism by up to 

2 – 3 times, lowering the lamotrigine levels so that a higher dose may be needed. 103  

Conversely, when stopping the COC, the dose of lamotrigine may need to be 

reduced to prevent the drug rising to toxic levels. Another contraceptive alternative 

would be to consider the depot provera given at 10 weekly intervals instead of 12 

weekly intervals.  
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  Pregnancy  

 During pregnancy, plasma levels of lamotrigine fall. It is good practice to obtain 

baseline lamotrigine levels and during pregnancy monitor levels which will support 

clinical decisions. If an increased dose is required during pregnancy, it should be 

remembered that the dose may need to be lowered after pregnancy, as levels may 

become toxic. Folic acid supplementation during pregnancy reduces the risk of 

spina bifida, especially if the woman is taking enzyme-inducing medication.  

  Menstruation and Catamenial Epilepsy  

 Evidence suggests that a proportion of women with active epilepsy will experience 

an increase in seizure activity around their menstrual cycle. When measured accu-

rately, only 12% of women have a definite time relationship between seizure occur-

rence and their menstrual cycle. 104  Estrogen is mildly epileptogenic, and the high 

estrogen concentration in the follicular phase of the menstrual cycle is a possible 

underlying cause for the greater propensity of seizures. Seizures may respond, 

however, to intermittent  “ rescue ”  medication such as clobazam. 105 , 106   

  Genetics

 The genetics white paper outlines how advances in knowledge and understanding 

are bringing more accurate diagnosis, more personalized prediction of risk, new 

drugs and therapies, better targeted preventions and treatment of disease informed 

by an individual’s genetic profile. 107  Developments in epilepsy genetic syndromes 

continue to provide opportunities for more accurate diagnosis of rare epilepsy 

syndromes. They may also provide more insight in to the genetic component and 

environmental triggers of common conditions. Being able to provide a more accu-

rate diagnosis will also help in deciding which services may be needed to support 

a patient and his or her family. Parents of children and adults referred for genetic 

counseling require support from the epilepsy specialist nurse as well as from 

regional genetic services. 108 , 109   

  Conclusion

 Epilepsy is a chronic disorder, and people with an ID and epilepsy must try to under-

stand the complexities of their condition. Being diagnosed with epilepsy involves 

learning to deal with the physical impact of the seizure, as well as the medical and 
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surgical management of them. Although the assessment of epilepsy in people with 

an ID do not differ from general services, it is important that an epilepsy pathway is 

followed that maps a process of care enabling professionals, patients, and caregivers 

to have a clear focus of the care expected . Most people with an ID rely on others to 

identify and communicate their symptoms to health professionals. Epilepsy nurse 

involvement as lead health professional demonstrates the significant contributions 

nurses within community services are making to the management of epilepsy care. 

Person-centered and person-directed treatment are both essential to enable people 

with epilepsy to maintain a good quality of life and manage the psychosocial conse-

quences of seizures which can impact significantly on their daily life.      
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   Chapter 14   
 Epilogue  –  Is This as Good as it Gets? 

           M.P.   Kerr    and    V.  P.   Prasher      

 If professionals and caregivers assimilated and practiced the body of knowledge 

presented in this work, it is likely that many people with epilepsy would experience 

an improvement in the quality of their lives. However, this would still leave many 

with a very considerable seizure disorder and associated restricted social inclusion. 

The question we would like to finish with is, Is this level of improvement as good 

as it gets for people with intellectual disability and epilepsy? We therefore propose 

three interconnected aspirations for the future of epilepsy care for people with an 

intellectual disability:  universal access to specialized epilepsy services, seizure 
freedom, and an absence of epilepsy-related social restriction . 

  Universal access to specialized care  should surely be obtainable; however, major 

barriers need to be removed for this to occur. The first is lack of education  and rec-

ognition of the real needs of this population, which results in a tendency to underes-

timate (and underfund) need. It is unusual to meet a person with intellectual 

disability and epilepsy who could not benefit from change in some aspect of their 

care, yet all too often this population is left to languish in services unprepared to 

refer for change or to change the epilepsy management itself. The approach to 

redress this situation should involve empowerment of individuals and their caregiv-

ers and direct auditable standards of care within both primary and secondary care. 

Where the health system is target driven, these targets should be meaningful and 

linked to health gain. The second is misplacement of philosophical aspirations  –  an 

ordinary life means an ordinary outcome in life, which may need very special help 

to be achieved. Epilepsy services for this population should reflect these needs. The 

current setup of very brief review for the majority of people in primary care will 

simply not meet the needs of this population. Likewise a policy of generic care will 

restrict some patients’ access to skilled learning disability services that are aware of, 

and capable of approaching, the complex needs of this population. Furthermore, 

such a generic policy will undermine efforts to deliver care in nonlearning disability 

services. Lastly, political and professional prioritization is needed. This is particu-

larly important in a population whose voice is so rarely heard. 

  Seizure freedom for all  may seem unrealistic. It remains a crucial aspiration. The 

scientific basis to achieve this aim is constantly advancing. New methodologies in 

neuroimaging, such as magnetoencephalograms and increased power of MRI scanners, 

V.P. Prasher, M.P. Kerr (eds.) Epilepsy and Intellectual Disabilities, 225

DOI: 10.1007/978-1-84800-259-3_14, © Springer Science + Business Media, LLC 2008



have advanced our ability to identify specific brain lesions and increase access to 

surgical options. Pharmacological advances continue to make slow but definite 

progress through identifying new targets for AEDs or through producing drugs with 

improved tolerability. 

 While these improvements will chip away at seizure freedom, it may be through 

advances in our ability to understand individuals that the most major changes will 

be made. These advances have been mainly in the field of genetics and molecular 

biology. While individual variation in response to treatment has been an integral 

part of epilepsy management  –  as seen by one individual’s ability to tolerate large 

doses of an AED and another’s inability to tolerate even the smallest dose  –  we have 

had little idea why this is. Recent advances  in understanding how drugs are trans-

ported into the brain, through a system known as Multi Drug Resistance Proteins, 

have identified a potential identifiable mechanism to target for accurate drug dos-

ing. Researchers have shown that individual genetic variation in the expression of 

these proteins influences the transport of AEDs into the brain -- possibly explaining 

 “ resistance ”  to drugs in some individuals. The next major advance in understanding 

individuals comes through the recognition of the causation of intellectual disability. 

This explosion in genetic knowledge holds out hope that the specific causation may 

either match to a particular type of treatment due to its mode of action or in some 

cases through the ability to treat the individual cause. Although actually reversing 

the process which can lead to the development of the epilepsy remains a distant 

dream, recent work showing that aspects of the Rett phenotype expressed in Rett 

Mice acts as a proof that such reversibility may be possible. 

 The removal of  epilepsy-related social restriction  poses a completely different 

set of hurdles. Medical advance will exclude some of these through removal of sei-

zures or through improved treatment of acute seizures. Unfortunately, lessons from 

studies in people with epilepsy who do not have an intellectual disability suggest 

that removal of seizures does not lead in itself to complete removal of the stigma 

associated with epilepsy. Notwithstanding this, epilepsy is slowly moving  “ out of 

the shadows, ”  and this move will help people with an intellectual disability. Public 

education, the identification of role models with epilepsy, backed up by an antidis-

criminatory legal framework, will go some way toward reducing social restriction. 

 No part of medicine exists in isolation of others, and while people with intellec-

tual disability who have epilepsy are rarely prioritized in research, they will gain 

much from the advances made across science as a whole. The future may not be 

perfect, but it does hold hope. The task for those committed to this population is to 

ensure that a voice can be heard that recognizes not just the importance of this 

group, but also how meeting its special needs and special challenges will enhance 

the care of all.      
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 differential diagnosis of, 13 
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  Glut-1-deficiency syndrome, 78   

  H 
  Hemimegalencephaly, 50  

  Hemiplegic cerebral palsy, 33  

  Hemispherectomy, 141–144  

  Hippocampal sclerosis (HS), 8, 20, 24, 130, 

135, 137, 141  

  Hormonal contraceptive failure, 25  

  Hospital anxiety and depression scale, 107  

  Hyperphagia, 36  

  Hypotonia, 36   

  I 
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Ireland (JEC), 31  

  Juvenile myoclonic epilepsy (JME), 11, 24, 38 
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 with history of preterm birth and 

learning disability and, 52 

 with microcephaly, learning disability, 

and epilepsy, 51 

 with TSC, 54 

 in patients with TLE and psychosis, 161 

 TLE patients, psychiatric 

 symptomatology in, 161–162 

 indications in epilespy, 20 

 low IQ and, 132 
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 benign paroxysmal vertigo, of childhood, 77 
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 sleep behavioral disorder, 17 

 sleep disorders, 73  
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 patient with first seizures and treatment, 
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