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  FOREWORD


  




Professor Andrea O. Rossetti


Lausanne, Switzerland


  




Following the publication of the first two parts of the Atlas of Electroencephalography, devoted to awake and sleep patterns, respectively epilepsies

and epileptic syndromes, Philippe Gélisse, Arielle Crespel and Pierre Genton have now issued this third volume, which elegantly completes the former

two. It focuses on neurological disorders and critical care conditions inducing electroencephalographic alterations, and thus applying to a wide range

of settings encountered essentially in inpatients.




Books of this size written by few authors are becoming less and less frequent in the panorama of medical publications, one might add for the disadvantage

  of the readers. In fact, this approach, which proves much harder than the nowadays popular multi-author compilations, requires considerable time and

  energy, but allows finding throughout the text a definite point of view and interpretation that will definitely ease the task, or the learning path of the

  reader. This appears particularly relevant in the field of clinical electroencephalography interpretation, which still relies on some subjectivity, even for

  widely recognized clinicians such as the three authors. The thorough integration of the American Clinical Neurophysiology Society (ACNS) critical care

  terminology accompanies the reader in getting familiarity with this taxonomic approach, and allows a good generalizability to other recent scientific

  papers, especially from North America.




This book is organized into etiological groups, with metabolic-toxic, inflammatory-infectious, vascular, migraine, neurodegeneration, and neurosurgicalneuro-

    oncological sections. This has the advantage of offering very nice and at times rare examples of patterns encountered in these conditions, even

    if several of these patterns are not disease-specific and may be encountered in other sections. The authors rightfully strengthen the importance of

    background reactivity testing in the obtunded or comatose patient, in order to differentiate between ictal and non-ictal patterns, with obvious therapeutic

    consequences. Throughout the text, there are many useful literature references, in part from several decades ago. This is important, as one may tend

    to forget these seminal works beyond the “academic half-life” of about 20 years. Some nice pearls are also found, reflecting the solid experience of

    the authors in sleep investigation, such as REM-sleep enhancement of polyspikes-waves in Lance-Adams syndrome, or the sleep-related attenuation of

    periodic transients in (early stage) prion disease.




The always carefully and concisely written legends to each plate allow the reader to get a rapid, effective message, and render this volume an ideal

    reading not only for beginners, but also for experienced electroencephalographers.




  THE AUTHORS


  




  Philippe Gélisse


    Neurologist and epileptologist, Dr Gélisse works in the Medical and Surgical Epilepsy Unit in Montpellier’s Hospital. His main

research topics are juvenile myoclonic epilepsy, benign epilepsy with centro-temporal spikes, psychosis and epilepsy, and antiepileptic

drug pharmacology. He has published articles in international journals and has contributed chapters for books on these

topics.


  Arielle Crespel


    Neurologist and epileptologist, Dr Crespel works in the Medical and Surgical Epilepsy Unit in Montpellier’s Hospital. This unit is

designed for the management of children and adults with resistant epilepsy. Her main research topics are sleep and epilepsy,

the physiopathology of medial temporal lobe epilepsies, and antiepileptic drug pharmacology. She has published articles in

international journals and has contributed chapters for books on these topics.


	Pierre Genton


  Neurologist and epileptologist, Dr Genton has studied in France, Germany and the U.S. He worked with Henri Gastaut and the

Centre Saint-Paul team, including Joseph Roger, Charlotte Dravet and Michelle Bureau and their numerous foreign collaborators.

He served as President of the French League Against Epilepsy (2004-2005) and initiated national, regional, and international

collaborations in Europe and worldwide. His publications deal with the genetics of epilepsy, idiopathic generalized epilepsies,

progressive myoclonus epilepsies and the diagnostic and therapeutic difficulties encountered in patients with epilepsy. He is the

editor or coeditor of several textbooks on epilepsy.




  INTRODUCTION


  




  Electroencephalography (EEG) is an accessible, cost-effective, safe and efficient evaluation

of brain function. Its results are immediately available, and the technique

is also adapted to long-term monitoring. In spite of recent advances in imaging, functional

imaging, biology and multiple monitoring techniques, the EEG must still be

considered as a major tool of investigation and monitoring in neurology, and especially

in the realm of acute neurological care. It is the only method that can help detect

epileptic brain activity when the clinical symptoms of seizures are either fully lacking,

too limited, or misleading. It is the only method that can show early, pathognomonic

or very specific changes in potentially very severe conditions, leading to early diagnostic

confirmation by other, often biologic, procedures, and to adapted, adequate

therapy.


  Any practitioner, technical or medical, who deals with EEG should thus be aware of

    the vast information potential of this time-tested method in neurology and in acute

    care: there is a right moment to perform the EEG at the very early stages in several

    situations, then, and not much later, too late, when the patient’s situation has worsened,

    with delayed diagnosis and treatment.    


  We had to – sort of – “classify” the indications and yields of the EEG in neurology

    and acute situations. We decided, basing ourselves on a mix of specific advantages

    of the method, frequency and medical urgency of the pathologies, and personal taste

    and experience, to consider metabolic and toxic pathologies first, inflammatory conditions

    second, followed by vascular disorders, migraine and headache, dementia and

    neurosurgical situations. We chose to put clinical examples in the forefront, and to

    refrain from lengthy commentaries.    


  The interpretation of EEG tracings is not easy. The situations – and EEG tracings –

    may be complicated by underlying anatomic and/or metabolic changes, by the

    influence of medicines that act on the CNS, modifying the states of vigilance and

    reactivity. There are numerous pitfalls. We hope that this Atlas will at least contribute

    to do away with some of these, by showing clearly illustrated examples of what is

    found and what these findings mean, or of what should have been seen and diagnosed

    (and unfortunately wasn’t!), or of what wasn’t there and still was diagnosed.

    More specifically, periodic and rhythmic activities – more or less specific in certain

    settings – are still often mistaken for epilepsy, status epilepticus or non-convulsive

    status epilepticus.    


  We have used as often as possible the revised terminology defined for EEG in critical

    care (Hirsch et al., 2013). The reader will thus see that older terms and concepts have

    been replaced:    


  – Periodic Lateralized Epileptiform Discharges (PLEDs) ➔ Lateralized Periodic Discharges

    (LPDs)    


  – Bilateral Periodic Lateralized Epileptiform Discharges (BIPLEDs) ➔ Bilateral Periodic

    Discharges (BIPDs)    


– Generalized Periodic Epileptiform Discharges (GPEDs) ➔ Generalized Periodic Discharges

    (GPDs) 


  – Triphasic waves ➔ continuous 2/s GPDs with triphasic morphology.    


  However, we still use, for simplification, the term of “triphasic wave” (with many

    illustrations) because these are not always, and indeed quite often, neither generalized

    nor continuous. Examples of triphasic waves are shown on Figure 1.
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  The central problems of EEG interpretation in acute neurology revolve around the

understanding of rhythmic and periodic activities, which should not be mistaken for

epileptic phenomena, which in turn should not be ignored and properly treated.

Periodic activities are characterized by paroxysms separated by non-paroxysmal activity.

Rhythmic activities are characterized by a fairly regular succession of paroxysmal

waves. Figure 2 shows the difference between a continuous, rhythmic activity (a focal

epileptic seizure) and a periodic activity.
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  An epileptic seizure is a rhythmic activity, and a status epilepticus is a rhythmic activity,

    whatever the morphology of the paroxysms: about absence status epilepticus, Porter

    and Penry (1983) wrote that “virtually any generalized continuous or nearly continuous

    abnormality could be a substrate for this syndrome”. Periodic activities are

    more complex: in the majority of the cases, a periodic activity is not an epileptic seizure

    and therefore not a status epilepticus. A simple question to ask: is this abnormal EEG

    activity rhythmic or periodic? Furthermore, a status epilepticus is a dynamic process

    with modification of the pattern during the recording (change in frequency, change

    in morphology...) whereas in toxic/metabolic encephalopathies the pattern is very

    monomorphic. Figure 3 shows the difference between absence status epilepticus and

    toxic/metabolic encephalopathies.    


  The reactivity to auditive or nociceptive stimulations is crucial in order to differentiate

    status epilepticus from toxic/metabolic encephalopathies. Status epilepticus will not

    stop when the patient increases his level of consciousness, contrary to metabolic

    encephalopathies, where the periodic activities decrease when the patient is fully

    awake; but during sleep, periodic activities disappear. This is also true in Creutzfeldt-

    Jakob disease and probably also true in advanced stages of Alzheimer’s disease. It is

    thus logic for the periodic activities to disappear during sleep induced by benzodiazepines

    or propofol. This reactivity does not mean that the periodic activity was “epileptic”.

    It is a common mistake to interpret this reactivity as a direct effect of the drug

    and therefore as status epilepticus. Plates I.2, I.9, I.12, I.13, V.10 and V.15 illustrate

    this “pseudo-reactivity” to drugs that induce sleep.    


  The last point, also controversial, is the stimulus-induced rhythmic, periodic, or ictal

    discharges (SIRPIDs), or SIRDA (Stimulus Induced Rythmical Delta Activity) in the

    revised terminology (Hirsch et al., 2013). Some authors interpret this type of reaction

    as potentially ictal or as an interictal-ictal continuum leading to an overdiagnosis of

    non-convulsive status epilepticus, especially in comatous patients. In our opinion, SIRPIDs

    are a common pattern of awakening in toxic/metabolic encephalopathies and

    in Creutzfeldt-Jakob disease. The periodic activities disappear during sleep but when

    the patient is awakened by a noise or a pain, they reappear in a drowsy state before

    they eventually disappear if the patient is full awake or if the patient goes back to

    sleep again immediately. There are some examples with plates I.9, I.33, V.11 and

    V.13.    


  Lateralized Epileptiform Discharges (LPDs) formally known as Periodic Lateralized

    Epileptiform Discharges (PLEDs) are a common pattern observed in critically ill

    patients. Their interpretation may be difficult. Is it an interictal or an ictal pattern

    (status epilepticus)? Quite often, LPDs correspond to a focal brain injury (abscess,

    encephalitis, hemorrhage, stroke...) or correspond to an interictal pattern, or both.

    Sometimes LPDs are associated with seizures or can be ictal per se and signify

    status epilepticus. This distinction is crucial in order to adapt the antiepileptic drug

    treatment. Reiher et al. (1991) proposed a classification of LPDs into LPDs proper

    and LPDs “plus”. LPDs “plus” are associated with fast rhythms, spikes or polyspikes

    inside the complexes. LPDs “plus” are more often associated with seizures

    than LPDs proper. Seizures and status epilepticus were observed in 74% of the

    patients with LPDs “plus” versus in 6% with LPDs proper (Reiher et al., 1991).

    Figure 4shows the characteristic of LPDs, compared with what might be called

    LPDs “plus”.


 [image: ]


[image: ]


  Between the dichotomic distinction interictal/ictal, we think there is an interictal-ictal

    continuum that we can call “pre-ictal”. Pre-ictal means that LPDs are associated with

    seizures and their presence should lead to longer periods of EEG monitoring in order

    to detect proper seizure activity. Pre-ictal LPDs need “aggressive” treatment to stop

    the activity and avoid status epilepticus. Table 1 summarizes the differences between

    interictal/brain injury LPDs and pre-ictal/ictal LPDs. The presence of LPDs “plus” is a

    strong element for a pre-ictal or ictal activity. The shorter the periodicity, the more

    likely the pre-ictal/ictal nature. In interictal/brain injury LPDs, the periodicity is lower,

    at 0.5 Hz, the amplitude is usually low and the morphology is homogenous. In pre-ictal

    or ictal LPDs, the amplitude is higher, the periodicity is shorter, e. g. at 1 Hz or faster,

    the frequency and morphology fluctuate over time. Period of flattening between the discharges are in favor of pre-ictal/ictal activity. Plates II.15, II.32, III.10, III.21, III.22,

    VI.4, VI.8, VI.9, VI.21 illustrate status epilepticus and plates II.16, III.3, III.8, III.19, III.22,

III.26, III.30, V.7, VI.17 illustrates the pattern on the interictal/ictal continuum.
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Figure 1/Comparison of spike-wavesin a patient with idiopathic generalized epilepsy and typical triphasic waves in two patients with a metabolic encephalopathy.
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Figure 3/Plate A, mixed absence and myoclonic status epilepticus in a patient with juvenile myoclonic epilepsy after withdrawal of 16 mg/day of clonazepam. Note
the reactivity after IV clonazepam with normalization of consciousness. Plate B: De novo absence status epilepticus in a 67-year old woman with an history of seizures
in adolescence. Plate C: Hyperammonemic encephalopathy in 91 year-old man (blood ammonia 174 pmol/L; N 11-45). Plate D: toxic encephalopathy in a 89 year-old
woman treated with cefepime. Note the decrease of the triphasicwaves when the patient falls asleep.
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Figure 4/Recording at 15 mm/s. Comparison of LPDs proper and LPDs “plus”.
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Figure 2/ Comparison between a rhythmic activity corresponding to an epileptic seizure and a periodic activity in a patient with Creutzfeldt-Jakob disease.
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