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  FOREWORD

  


  Pierre Genton, MD, Marseille, France

  


  More than ten years have elapsed since Arielle Crespel and Philippe Gélisse published the first edition of their EEG Atlas. It has been widely
distributed, both in its French and in its English editions, and has remained a standard in many EEG labs around the world, as a practical guide
and help for all those involved, especially EEG technicians and young neurophysiologists. This modern standard has gone out of print, and there was
pressure, from many sides, for a new, updated edition. Here it is.

  The authors rely on their extensive experience with the daily use of the EEG in clinical practice, in the setting of a reference, very active EEG lab, where
    the procedure is used for diagnostic and monitoring purposes in all its indications. There is a beginning, in the practice of EEG, that is often neglected:
    the good practices in the recording procedure, the detection of the numerous normal variants. All this is treated, in-depth, in the first volume of the
    3rd edition of this atlas. There is of course a focus on epilepsy and the numerous pitfalls in its diagnosis, first and foremost because epilepsy is nowadays
    the main indication of EEG.    

  The authors have chosen not to insist on the special procedures used in highly specialized settings, such as intracranial recordings, or fusion procedures.
    This English-language edition complies with the international recording speed standard at 30 mm/sec. It covers both childhood and adult features,
    because there are indeed only slight age-related differences in the practical management of the EEG techniques. The high quality of iconography and
    accompanying legends will, I hope, ensure that a high level of technicity and reliability of the EEG – still often considered to be more “art” than “science”
    – will prevail among the new generations who lay their hands on this precious, useful, energy- and cost-effective procedure.


  THE AUTHORS

  


  Philippe Gélisse, M.D. 

    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. Dr Gélisse has published articles in international journals and has contributed chapters for books 
  on these topics..

  Arielle Crespel, M.D., PhD.

    Dr Crespel is a neurologist and epileptologist 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. Dr Crespel has published articles in international journals and has contributed chapters for books on these topics.


  EEG RECORDINGS

  


  Digitalized electroencephalography has been used
for more than two decades now. This technological
advance has given EEG recordings of brain activity anew
lease on life. Indeed, the standard 10-20 recording has
now become a routine procedure, and the fact that the
signals can be reformatted is undoubtedly a major
breakthrough. The scope of analysis is broadened by the
possibility to analyze an event in playback with different
montages, modify voltage and speed, or use filters. With
breakthroughs in neuroimaging (brain CT scans and
MRIs), EEGs have found a new place and better indications.
We are now using supplementary electrodes,
sleep recordings, polygraphy, and video EEGs for many
indications in neurology. Epileptology is the main indication
for EEGs and, in this field, EEGs have led to major
therapeutical breakthroughs as well as accurate classification
of epileptic syndromes on the basis of clinical and
electroencephalographic criteria. In this chapter,wewill
present the 10-20 montage system, recording methods,
and an orderly approach to visual analysis.
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  The 10-20 montage system (see figures)

  
Routine 10-20 montage includes a minimum of 21 electrodes: Fp2, F4, C4, P4, 02,
F8, T4, T6, Fpz, Fz, Cz, Pz, Oz, Fp1, F3, C3, P3, 01, F7, T3, T5. “Fp” stands for
frontal-polar, “F” for frontal, “C” for central, “P” for parietal, “O” for occipital, and
“T” for temporal. By convention, even numbers refer to the electrodes on the right
side, odd numbers refer to the electrodes on the left side, and the letter “z” indicates
a midline placement. The suprasylvian line runs along electrodes Fp2, F4, C4, P4 on
the right and Fp1, F3, C3, and P3 on the left, while Fz, Cz, and Pz form the midline.
F8 and F7 are the anterior temporal electrodes, also called inferior frontal because
they are anatomically located at the frontal-temporal boundary. T4 and T3 are the
midtemporal electrodes, and T6 and T5 posterior temporal. Lastly, O2 and O1 are the
right and left occipital electrodes. The international 10-20 montage system enables
consistent and anatomic placement of electrodes.

Specific measurements are taken between constant anatomical landmarks to determine
    the placement of electrodes. First, the distance from the nasion (bridge of nose)
    to the inion (external occipital protuberance) is measured. Then the first points are
    marked at an interval which is 10% of the nasion to inion line. The Fpz position is
    10% above the bridge of the nose. The Oz position is 10% above the external occipital
    protuberance. Three other measurements are taken between Fpz and Oz at intervals
    corresponding to 20% of the nasion to inion line to mark Fz, Cz, and Pz. 

  Then the second line is measured between the two preauricular points across Cz, the
    midline point at the top of the skull. As with the previous line, a point is marked at
    an interval corresponding to a 10% distance of the preauricular-to-preauricular line,
    and then the following points are determined at 20% intervals. Cz is then marked at
the intersection of these two lines. Hence, T4, C4, C3, and T3 are marked.

  Then the circumference of the head is measured starting from the point at a 10%
    interval from the nasion (Fpz), through a 10% interval from the right preauricular
    point (T4), a 10% interval from the inion (Oz), and ending at a 10% interval from
    the left preauricular point (T3). Five percent of the circumference on each side of the
    Fpz position is measured to mark the Fp2 and Fp1 points. Then, starting from these
    frontal-polar points, F8, T4, T6, O2, T5, T3, and F7 are marked at 10% intervals of
    the circumference. T4 and T3 are thereby determined by the intersection of two
    measurements.

  Then the longitudinal distance is measured (front to back), on the right between Fp2
and O2 through the first coordinate of C4, and on the left between Fp1 and O1
through the first coordinate of C3. For each of these measurements, the midline
corresponds respectively to the final coordinates of C4 and C3. The first coordinate
of F4 is midway between Fp2 and C4. Likewise, the first coordinate of F3 is midway
between Fp1 and C3. Lastly, the first coordinate of P4 is midway between C4 and
O2 and the first coordinate of P3 is midway between C3 and O1.
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