
From a MS of Hildegard’s Scivias, written at Bingen about 1180. This figure is a reconstruction from several visions of
migrainous origin (see Appendix I). (Illustrations credit col1.1)



Many perceptual alterations may occur in migraine. The strangest and profoundest is mosaic vision, here shown in a self-
portrait by the artist Paul Bateman. (Courtesy of the artist.)



ALTERNATIONS AND CONCOMITANCES WITH OTHER DISORDERS

Even more complicated than these cases in which two allied symptoms alternate, are those patients who present with
a polymorphous syndrome in which a large variety of symptoms—with clinical and physiological affinities to each
other—occur simultaneously or cyclically in the history of the individual:

Case 49 This 31-year-old engineer has already been cited in connection with a tendency to post-prandial stupors. He suffers from
a variety of further symptoms, as follows:

(a) A continuous “latent” vascular headache, which becomes manifest on stooping, jolting, or coughing.
(b) Attacks of common migraine.
(c) Night sweats, for which no organic basis has been found.
(d) Attacks of nocturnal salivation.
(e) Attacks of abdominal pain and diarrhoea—contrast studies of the bowel have always been negative.
(f) Orthostatic hypotension.
(g) Occasional sleep-paralysis, narcolepsy, and cataplexy.

He is otherwise in excellent health.

Fig. 1B. Case 75 (Illustrations credit 1.1)

Case 75 A 35-year-old physician subject to migraine auras and classical migraine has also experienced, as alternative reactions,
abdominal migraines, bilious attacks, stuporous migraine equivalents, “vagal attacks” (exceedingly similar in type to that
described by Gowers), and, more rarely, fainting and narcolepsy. All of these reactions are circumstantially determined, either
by exhaustion or acute emotional stress, especially if these factors are conjoined. He cannot predict which somatic response
will occur: all of them seem equally available and equivalent to one another.

Case 64 A polysymptomatic woman of 45 with the following history: Intrinsic (usually nocturnal) asthma until the age of 20,
recurrent duodenal ulceration between the ages of 20 and 37. At the age of 38 she had an initial episode of rheumatoid arthritis,
and has had several episodes subsequently. Coincident with the inauguration of this symptom, she started to have frequent
attacks of angioneurotic oedema and of common migraine. These two latter syndromes have coalesced, and since the age of 43
her attacks of migraine have been ushered in by facial and periocular oedema.



Fig. 1D. Case 62

Case 62 A 51-year-old woman whose social and emotional history will be elaborated in Part II. She had suffered for more than
twenty years with three somatic manifestations: common migraine, ulcerative colitis, and psoriasis. She would suffer for
several months from one of these symptoms, before remitting and passing to another symptom. She was thus trapped within an
endless malignant cycle.

Case 61 A 38-year-old woman who presented herself for treatment of common migraine although she also had disfiguring
psoriasis. Her family background was one of polymorphous functional disease: migraine, hayfever, asthma, urticaria,
Menière’s disease, peptic ulcer, ulcerative colitis, and Crohn’s disease. It was difficult to avoid the feeling that this stricken
family was, in effect, committing physiological suicide.

Case 21 A highly intelligent 25-year-old woman who combines severe neurotic symptoms with a variety of somatic syndromes.
She had had classical migraines since childhood, of which there is a prominent family history: the majority of these attacks
arise at dawn with a nightmare or night-terror—the figments of nightmare and unmistakable scotomatous figures may be
coalesced, prior to her waking in the second, or headache, stage. On some occasions, the aura is followed by abdominal pain
but no head-pain. Allied to the latter, but missing an aura, are pre-menstrual syndromes, in which a period of water-retention,
constipation, and restlessness deliquesces into diuresis, diarrhoea, and menstrual flux: there may or may not be an associated
vascular headache with these pre-menstrual syndromes. On some occasions she has had “grey-outs,” or syncopes, usually
though not invariably followed by migrainous headache. She is also subject to attacks of urticaria (hives) during periods of
increased emotional stress. With successful treatment of her headache problems, the emphasis has shifted to increased
abdominal attacks and urticaria.





Fig. 2A. Variants of migraine scotoma. Reproduced from Gowers (1904) Mobile stellate spectrum (Illustrations credit 3.1)

The majority of migraine scotomata present as a sudden brilliant luminosity near the fixation-point in one visual
half-field; from here the scotoma gradually expands and moves slowly towards the edge of the visual field,
assuming the form of a giant crescent or horseshoe. Its subjective brightness is blinding—Lashley compares it to
that of a white surface in noonday sunlight. Within this brilliance there may be a play of intense, pure spectral
colours at the fringes of the scotoma, and objects seen through these fringes may be edged with a many-coloured
iridescence. The advancing margin of the scotoma often displays the gross zigzag appearance which justifies the
term fortification-spectrum (Figure 2B), and is invariably broken up, more finely, into minute luminous angles and
intersecting lines—this chevaux de frise is particularly well shown in Lashley’s sketches and is coarser in the lower
portions of the scotoma (Figure 3). There is a characteristic boiling movement or scintillation throughout the
luminous portions of the scotoma: the effect is vividly conveyed in a nineteenth-century description—

it may be likened to the effect produced by the rapid gyration of small water-beetles as they are seen swarming in a cluster on
the surface of the water in sunshine …

The rate of scintillation is below the flicker-fusion-frequency, yet too fast to count; its frequency has been estimated,
by indirect methods, as lying between 8 and 12 scintillations per second. The margin of the scintillating scotoma
advances at a rather constant rate, and usually takes between 10 and 20 minutes to pass from the neighbourhood of
the fixation-point to the edge of the visual field (Figure 3B).



Fig. 2B. Variants of migraine scotoma. Reproduced from Gowers (1904) Expanding angular spectrum (Airy, 1868)

Perhaps the most detailed figures and descriptions ever given of migraine scotomata are those of Airy (1868);
these are reproduced in detail both by Liveing and Gowers, and may without apology be cited once again. The
stages of Airy’s scotomata are shown in Figure 2B.

A bright stellate object, a small angled sphere, suddenly appears in one side of the combined field … it rapidly enlarges, first as
a circular zigzag, but on the inner side, towards the medial line, the regular outline becomes faint, and, as the increase in size
goes on, the outline here becomes broken, the gap becoming larger as the whole increases, and the original circular outline
becomes oval. The form assumed is roughly concentric with the edge of the field of vision … the lines which constitute the
outline meet at right angles or larger angles … When this angled oval has extended through the greater part of the half-field the
upper portion expands; it seems to overcome at last some resistance in the immediate neighbourhood of the fixing point … so
that a bulge occurs in the part above, and the angular elements of the outline here enlarge … After this final stage occurs, the
outer lower part of the outline disappears. This final expansion near the centre progresses with great rapidity, and ends in a
whirling centre of light from which sprays of light seem flying off. Then all is over, and the headache comes on.



Fig. 2C. Variants of migraine scotoma. After Gowers (1904) Expanding negative scotoma

Elsewhere Airy speaks of the rapid “boiling and trembling motion,” and the “bastioned” outline of the scotoma (he
suggested the name “teichopsia”); he speaks of the “gorgeous chromatic edgings” to the figure, a spectacle marred
for him only by the anticipation of ensuing headache.

The margins of the luminous scotoma trail behind them a shadow-crescent of total blindness, behind which is a
penumbral region where visual excitability is in process of restoration (Figures 2C and 3A). Airy also makes
reference (and the symptom is not an uncommon one) to the occasional appearance of a second scintillating focus
following within a few minutes of the original scotoma, i.e., immediately upon the restitution of visual excitability
near the fixation-point.

Such is the sequence in the commonest type of migraine scotoma (the expanding angular spectrum of Gowers);
there may occur, however, many important variations on this theme, the existence of which must be taken into
account if any adequate theory of the scotoma is to be derived. Not all scotomata commence near the fixation-point;
a number of patients consistently, and a few occasionally, experience scotomata starting eccentrically or peripherally
in the visual field (Gowers’s radial spectra). Expanding scotomata may appear alternately or simultaneously in both
half-fields, and their continued alternation, in the former case, may give rise to an aura “status” lasting hours. Of
great theoretical importance (and especial aesthetic appeal) are those bilateral scotomata whose evolution is exactly
synchronised in both half-fields—the central and pericentral spectra of Gowers (Figure 2D). The existence of such
scotomata poses very difficult problems to those who postulate a local, unilateral process as the basis of migraine
auras (see Chapters 10 and 11).13 Luminous or negative scotomata may be not only central, but quadrantic,
altitudinal or irregular in their distribution. A particularly pleasing pattern is that of a spectrum in the form of an
arch, centrally and bilaterally placed in the visual field (Figure 2E); Gowers considers these to be segments of a
pericentral spectrum. Such a spectrum was described by Aretaeus nearly two thousand years ago, and compared by
him to the appearance of a rainbow in the sky.



Fig. 2D. Variants of migraine scotoma. Reproduced from Gowers (1904) Pericentral spectrum

Fig. 2E. Variants of migraine scotoma. Reproduced from Gowers (1904) Rainbow spectrum (Illustrations credit 3.5)

Fig. 3A. Course and structure of a scintillating scotoma. From Lashley (1941). Fine structure of intersecting lines
(chevaux de frise) at advancing border of scintillating scotoma



Fig. 3B. Course and structure of a scintillating scotoma. From Lashley (1941). Enlargement and evolution of scotoma
within visual field

A negative scotoma generally follows a scintillating scotoma, but occasionally precedes it, and sometimes occurs
in its stead. In the latter event, as with all manifestations of cortical blindness, it may be discovered by accident, e.g.
by suddenly observing the bisection of a face, or the disappearance of certain words or figures on a page. It is
important to note, however, that observant patients consistently allude to a special “dazzled” quality which appears
to be an innate characteristic of negative scotomata. In the words of an old description cited by Liveing:

… “My sight suddenly becomes disordered, more on one side than the other, like a person who has looked at the sun.”

We cannot refrain from contrasting this “dazzled” quality with the “blinding” brilliance of the scintillation if it
occurs. The suspicion arises that the extinction of vision and visual excitability may not, after all, be a primary
phenomenon, but a consequence of some preceding excitation affecting the non-visual areas of the brain. This
hypothesis will be explored later, and we may simply take note, at this stage, of descriptions which do indicate some
such antecedent excitation:

Case 67 A 32-year-old physician who has had classical migraines and isolated auras since childhood. The scotomata are always
negative, but appear to be preceded by a type of analeptic excitation. In the patient’s words: “It starts with a sort of excited
feeling, as if I had taken an amphetamine. I know that something is happening to me, and I start to look around. I wonder if
there is something the matter with the light. Then I notice that part of my visual field is missing.”

Here we see that a negative scotoma can occur during and despite persistent analeptic excitement; other patients
show the converse—scintillating scotomata associated with intense drowsiness. In such cases there is a paradoxical
concurrence of excitation and inhibition.



VISUAL DISTURBANCES

Lilliputian vision (micropsia) denotes an apparent diminution, and Brobdignagian vision (macropsia) an apparent
enlargement, in the size of objects, although the terms may also be used to denote the apparent approach or recession
of the visual world—these representing alternative descriptions or hallucinations or disordered size : distance
constancy. If such changes occur gradually rather than abruptly, the patient will experience zoom vision—an
opening-out, or closing-down, in the size of objects as if observing them through the changing focal lengths of a
“zoom” lens. The most famous descriptions of such perceptual changes have, of course, been provided by Lewis
Carroll, who was himself subject to dramatic classical migraines of this type. A scintillating scotoma itself has no
external location, and may therefore be projected as an “artefact” of any size, at any distance (see Case 69, this page,
and Figure 2E, this page).

Fig. 4. The stages of “mosaic” vision, as experienced during migraine aura (Illustrations credit 3.8)

The term mosaic vision denotes the fracture of the visual image into irregular, crystalline, polygonal facets,
dovetailed together as in a mosaic. The size of the facets may vary greatly. If they are extremely fine, the visual
world presents an appearance of crystalline iridescence or “graininess,” reminiscent of a pointillist painting. If the
facets become larger, the visual image takes on the appearance of a classical mosaic, or even a “cubist” appearance
(see Plate 6). If they compete in size with the total visual image, the latter becomes impossible of recognition, and a
peculiar form of visual agnosia is experienced.

The term cinematographic vision denotes the nature of visual experience when the illusion of motion has been
lost. At such times, the patient sees only a rapidly-flickering series of “stills,” as in a film run too slowly. The rate of
flickering is of the same order as the scintillation-rate of migrainous scotomata or paraesthesiae (6 to 12 per second),
but may accelerate during the course of the aura to restore the appearance of normal motion, or (in a particularly
severe, delirious aura) the appearance of a continuously-modulated visual hallucination.

Both of these rare symptoms have been recorded as occurring in the course of epileptic seizures, and, more
commonly, during acute psychoses, whether drug-induced or schizophrenic. The famous cat-painter Louis Wain
experienced a variety of visual misperceptions during phases of acute schizophrenic psychosis, including mosaic
vision, and was able to provide remarkable records of the experiences (Figure 5).

The phenomena of “mosaic” and “cinematic” vision are of extreme importance. They show us how the brain-
mind constructs “space” and “time,” by demonstrating to us what happens when space and time are broken, or
unmade.

In a scotoma, as we have observed, the idea of space itself is extinguished along with the extinction of the visual
field, and we are left with “no trace, space, or place.” In mosaic and cinematic vision we seem to be presented with
an intermediary state which has an inorganic, crystalline character, but no organic personal character, no “life.”

This too, like scotomata, may inspire a strange horror.14

Many other forms of visual misperception have been described in migraine auras. Colors may be distorted,
attenuated, or completely lost in part or all of the visual field.15 Objects may appear to have unnaturally sharp
contours, to be diagrammatic, to be flattened and without a third dimension, to be set in an exaggerated perspective,
etc.16 Occasionally a patient may suffer from simultagnosia—an inability to recognise more than one object at a
time, and thus to construct a complex visual picture.17

Analogous phenomena may occur with reference to body-image and body-movements. Sometimes (especially
after the passage of intense paraesthesiae in a limb) a portion of the body may feel magnified, diminished, distorted,



or absent. It may be impossible to examine or perceive adequately the nature of an object held in the hand (one
cannot clearly distinguish the sensory from the motor components in such cases, for sensation is always active and
exploratory: one should perhaps speak of apractagnosia in this context). Higher sensory and motor deficits of this
type are often mistaken for elementary anaesthesias and paralyses. One must consider separately difficulties in
planning complex sensory-motor tasks; Pribram has called these scotomata of action. These are of great practical
importance, and may underlie, for example, the patient’s discovery that he cannot drive a car or organise a long
sentence or a complex sequence of actions, during the course of a migraine aura.

Speech difficulties of this type have been termed (by Luria) dynamic aphasias. Other types of aphasia may also
occur in the course of a migraine aura. The commonest of these is the occurrence of an expressive aphasia, which
may be associated with bilateral paraesthesiae of the lips and tongue, and apractic difficulties using the oral and
vocal muscles. Occurring sometimes in the wake of auditory misperception or hallucination, there may occur a
sensory aphasia, in which speech sounds like “noise,” and the perception of its phonemic structure is lost.18

Fig. 5. Some visual hallucinations in acute psychosis (Illustrations credit 3.9)

These drawings of cats, depicted by a schizophrenic artist (Louis Wain) during a very acute psychosis, formalise certain
perceptual alterations which may also occur during migraine aura. In Figure 5A, the face is set upon a background of swarming
brilliant star-like figures: in Figure 5B, concentric shimmering waves expand from the point of fixation: in Figure 5C, the entire
image has been transformed to a mosaic pattern.

Among the strangest and most intense symptoms of migraine aura, and the most difficult of description or
analysis, are the occurrence of feelings of sudden familiarity and certitude (déjà vu), or its opposite, feelings of
sudden strangeness and unfamiliarity (jamais vu). Such states are experienced, momentarily and occasionally, by
everyone; their occurrence in migraine auras (as in epileptic auras, psychoses, etc.) is marked by their overwhelming
intensity and relatively long duration. These states are sometimes associated with a multitude of other feelings: the
thought that time has stopped, or is mysteriously recapitulating itself; the feeling that one is dreaming, or
momentarily transported to another world; feelings of intense nostalgia, in déjà vu, sometimes associated with an
uprush of long-forgotten memories; feelings of clairvoyance, in déjà vu; or of the world or oneself being newly-
minted, in jamais vu; and in all cases, the feeling that consciousness has been doubled.

There is (1) the quasi-parasitical state of consciousness (dreamy state), and (2) there are remains of normal consciousness and
thus, there is double consciousness … a mental diplopia.

Thus Hughlings Jackson describes the doubling of consciousness.19 No description is ever adequate for the
elaborate yet unmistakable sensations of déjà vu and all that goes with it, and the most vivid descriptions are found
outside medical literature:

We have all some experience of a feeling which comes over us occasionally, of what we are saying and doing, having been
said or done before, in a remote time—of our having been surrounded, dim ages ago, by the same faces, objects, and
circumstances—of our knowing perfectly what will be said next, as if we suddenly remembered it. (Dickens: David
Copperfield)

Moreover, something is or seems
That touches me with mystic gleams,
Like glimpses of forgotten dreams—

Of something felt, like something here;



This remarkable synchronisation of affect and somatic symptoms allows us to define the psychophysiological
state of a migraine, at any given time, in terms of mood and of autonomic status (or, more accurately, arousal or
nervous “tuning”: concepts considered fully in Chapter 11). Thus we can conveniently depict the typical course of a
migraine on a “map” in which affect and arousal have been selected as co-ordinates (Figure 6).

We may comment very briefly on the type of relation which may exist between these somatic and emotional
symptoms of a migraine, while deferring full consideration of this topic until much later (Chapter 13). When
considering the problem of fluid retention in migraine attacks, we noted Wolff’s conclusions, based on painstaking
experiment, that fluid retention and vascular headache were concomitant but not causally related to each other; the
same is largely true of concomitant emotional and somatic symptoms. Their concurrence, if it cannot be explained in
terms of direct causality (the physical symptoms causing the emotional symptoms, or vice versa), must either be
traced to a common antecedent cause, or to a symbolic linkage. No other possibilities exist.

We must return now to the general problem of categorising the migraine experience, and formulating more
exactly its relation to idiopathic epilepsy, fainting, vagal attacks, acute affective disturbances, etc., with which we
have repeatedly noted its affinities. The terms of this formulation, at this stage, can only be clinical ones.

We recognise a migraine as being constituted by certain symptoms of a certain duration in a certain sequence. The
structure of a migraine is extremely variable, but it is variable in only three ways. Firstly, the entire course of the
attack is variable in length: the overall structure of a migraine may be condensed or extended (it is in this sense that
Gowers speaks of vagal attacks as extended epilepsies): secondly, the course of an attack may be enacted at a variety
of levels in the nervous system—from the level of cortical hallucinations to that of peripheral autonomic
disturbances: thirdly, the symptoms at each level may present themselves in many different combinations and
permutations. Therefore, instead of conceiving migraine as a very specific and stereotyped event, we must rather
envisage a broad region encompassing the entire repertoire of migraine and migraine-like attacks; within this region,
the migraine structure may be modulated in duration, in “vertical level” and in “collateral level,” to use Jackson’s
terms.

Fig. 6. The configuration of migraine, in relation to mood and arousal

The psychophysiological shape or configuration of a prototypic migraine represented as a function of nervous “tuning” (degree
of arousal) and affect. The contours of migraines and many other complex paroxysmal phenomena are conveniently inscribed on
a map of this type. (Illustrations credit 5.1)

The sequence of a full-fledged migraine (i.e. one which is not prematurely terminated, and of which the inaugural



commit himself, therefore, either to the theory of a locally initiated disturbance or a secondary one in response to
excitation from infra-cortical levels.

Fig. 7. Scheme of hypothetical migraine process

Schematic representation of migraine process as a slow, cyclical, centrencephalic seizure-activity, which is projected rostrally
to the cerebral cortex, where it ignites the secondary processes of the migraine aura (scotomata, paraesthesiae, etc.), and caudally,
to the ramifications of autonomic plexuses throughout the body. The process (in Gowers’s words) is “… very mysterious … there
is a peculiar form of activity which seems to spread, like the ripples in a pond into which a stone is thrown … in the region which
the active ripple waves have passed, a state is left like molecular disturbance of the structures.” (Illustrations credit 11.1)

It is not clear why the visual cortex should be more sensitive to stimulation than the corresponding areas of
cutaneous-kinesthetic cortex (area 3) or auditory cortex (area 41); nor is it clear what fundamental process is
reflected in the flicker-rate of scotomata or paraesthesiae (6 to 12 per second). It is, however, probably more than
coincidental that these flicker-rates are of the same frequency as the alpha-rhythms, and of the frequencies of
stroboscopic illumination most prone to cause photic driving of the EEG, photo-epilepsy, and photo-scotomata. One
may suspect that this frequency is related to a fixed and finite rate of perceptual elaboration or scanning.

Following the occurrence of simple phosphenes and scintillating scotomata, there may ensue visual
misperceptions and hallucinations of higher order: Lilliputian and Brobdignagian vision, various forms of visual
agnosia, mosaic vision, and stereotyped (cinematic) sequences of visual images. It is experimentally established
(Penfield and Rasmussen, 1950) that stimulation of the secondary or peripheral fields of the visual cortex may
generate organised visual hallucinations arranged in a definite space-time sequence, and we may speculate that all
the more complex visual hallucinations arise at this level (or higher). With regard to the phenomena of mosaic
vision, and the varying size of mosaic perceived (see Figure 4), it is evident that we must postulate some form of
functional schematisation beyond anatomically-fixed cytoarchitectonic patterns.

Konorski (1967) has put forward and substantiated a theory of perceptual or gnostic units (minimal perceptual
structures) which may have relevance to the phenomena of mosaic vision. We have indicated that the latter starts as
a barely perceptible graininess or minutely crystalline appearance, and passes through stages of increasingly coarse
mosaic formation, till at last it results in visual agnosia. We may speculate that these symptoms represent the
subjective experience of progressively enlarging gnostic units, which, normally invisible, obtrude themselves into
consciousness as they enlarge, presenting themselves as polygonal units of increasing coarseness, until, finally, their
size exceeds their information-content, at which point the recognition of objects will become difficult or impossible,



as in a photograph with too coarse a grain.
The most complex sensory hallucinations of migraine aura take the form of synaesthesiae and other sensory

interactions, and dream-like sequences involving sensory images of every modality, receptive and expressive
aphasias, and general disorders of thought and behaviour.

We may speculate that this hierarchy of hallucinations in migraine auras is correlated with the successive
activations of different cortical fields. The central cortical fields (e.g. area 17, in the visual cortex) are
“distinguishable from the other fields by the ‘coarseness’ of their neuronal structure, which is adapted for the
reception and return of intensive flows of excitation” (Luria, 1966). These central fields, especially those of the
visual cortex, appear to be most sensitive to a rostrally-projected excitation, and their response is experienced as
simple somatotopic hallucinations in the visual or tactile fields (scotomata and paraesthesiae); strong excitations
may spread into the secondary sensory fields, and here give rise to agnosic deficits and more complex hallucinations
of a single modality; in the most intense migraine auras the tertiary cortical fields may be activated—these are
associated (in Luria’s words) with “the most complex forms of integration of the conjoined activity of the visual,
auditory, and kinaesthetic analysers,” and their stimulation gives rise to disorganisation of the most general
manifestations of cortical activity, i.e. to complex confusional states. Figure 8 depicts the areas of cortex occupied
by primary, secondary and tertiary fields, and their overlapping and abutment on one another.

Fig. 8. Cortical fields in relation to migraine aura

Distribution and differentiation of primary (black), secondary (shaded) and tertiary (stippled) neuronal fields of cerebral cortex.
Elementary sensory hallucinations (visual, tactile, auditory) are presumed to arise from excitation of the low-threshold primary
fields, and more complex alterations of perceptual and integrative function from spread of intense excitation into secondary and
tertiary fields (redrawn from Polyakov). (Illustrations credit 11.2)

We see that the range of disorder is vast in migraines, going from elementary vegetative disturbances (with
involvement of peripheral autonomic plexuses), through disturbances of central arousal mechanisms, to a variety of
cortical disturbances involving several orders of neuronal fields. This is the repertoire of migraine. We must now
concern ourselves with the question of its variations and variability within this range. Thus common migraines show
no symptoms of cortical involvement; isolated migraine auras show chiefly the symptoms of cortical involvement;
classical migraines are conducted at several levels of involvement.

We must enquire into the physiological basis of the permutations and transformations which are so characteristic
of migraine: the transitions from one migraine equivalent to another, from common to classical migraine, from
migrainous neuralgias to common migraines, from migraines to epilepsies, faints, vagal attacks and all the other
allied reactions which Gowers would place in the same borderland. These are the most difficult and fascinating
aspects of migraine, and it is clear that they cannot even be approached unless certain radically different concepts of
cerebral functioning are adopted. It is impossible to explain the varying levels and transformations of migraine in
terms of fixed neural mechanisms.

This was clearly realised, a century ago, both by Liveing and by Hughlings Jackson; both arrived at similar
answers, although Jackson’s was far more carefully worked out. Liveing stated that “… the concentration of this
tendency [nerve-force] in particular localities … will mainly determine the character of the neurosis in question.”
Jackson was compelled to forgo notions of anatomically unique centres and anatomically located functions, and
instead visualised the nervous system as hierarchically-organised, as consisting of several levels at which every
function was represented:

I am supposing the nervous system to be a sensory-motor mechanism, from bottom to top; that every part of the nervous
system represents impressions or movements, or both … The periphery is the real lowest level; but we shall speak of three
levels of central evolution. (1) The lowest level consists of the anterior and posterior horns of the spinal cord … and of the
homologues of these parts higher up … (2) The middle level consists of Ferrier’s motor region, with the ganglia of the corpus
striatum, and also of his sensory region. It represents all parts of the body doubly indirectly. (3) The highest level consists of



RECAPITULATION

The migraine reaction is characterised, at lower functional levels, by protracted parasympathetic or trophotropic
tonus, preceded and succeeded by physiologically opposite states. At its higher functional levels, it is characterised
by activation (and succeeding inhibition) of countless cortical fields, from the primary sensory areas to the most
complex integrative areas. Migraine is considered as a form of centrencephalic paroxysm in slow-motion, in the case
of the aura 20 to zoo times slower, and in the case of a common migraine some thousands of times slower, than their
epileptic counterparts. It is also necessary to consider migraine as a complex adaptive task performed by a complex
functional system, in which the means of performance (which are extremely variable) are subordinated to its ends.

Fig. 9. Migraine in relation to some allied disorders

Migraine and neighbouring disorders are here represented in terms of time-base and neural (Jacksonian) level; either of these
may be modulated—hence the metamorphoses to which migraine is prone. All of the disorders here represented are distinct and
individual, but nevertheless have borderlands in which they merge into another. (Illustrations credit 11.3)

Migraine grades into a diffuse borderland of allied paroxysmal and adaptive reactions. We may represent this
schematically by the use of two axes, the ordinate denoting the functional (Jacksonian) level, and the abscissa the
duration of such reactions (Figure 9). Ideally, a third axis should also be present, indicating the varied syndromes of
migraine and allied reactions at a given time-scale and functional level.

For practical purposes (diagnostic and therapeutic) we can identify a majority of migraines as migraines and
nothing else; theoretically, we may expect every variety of hybrid and transitional attack to occur, at levels where
migraine becomes confluent with epilepsies, faints, vagal attacks, and other autonomic and affective crises.43 From
time to time, we encounter such hybrid and transitional attacks, which defeat (and, indeed, render meaningless) the
business of differential diagnosis.

We must suspect that physiological boundaries are no more precise, in this context, than clinical boundaries, and
that it may, therefore, be chimerical to search for a unique and pathognomonic “migraine process” in the nervous
system. We cannot conceive that research will expose an underlying abnormality as crisp and concise as the spike-
and-wave pattern of certain epilepsies. We must envisage instead a broad spectrum of nervous activities expressed at
different functional levels and on different time-bases.

43 We have been particularly concerned with the formal and clinical interrelationships of brief cerebral reactions and paroxysms.
It is beyond the scope of this work to explore the affinities between these and certain extended reactions—especially affective and
catatonic crises—although we have indicated in Figure 9 their presumed continuity with migraines, epilepsies, etc. The reader
may be referred to Bleuler’s descriptions of transitional crises in this borderland (the complement of Gowers’s borderland), and
his conclusion (Dementia Praecox, this page) that “… there is a continuous scale of transitions, from the true organic cerebral
attack to the agitated states.” A similar continuity may be traced with regard to inhibitory states: an exemplary case-history has
been provided by Pierre Janet (1921), who describes in a patient the onset of “paroxysmal disorders of consciousness in the form
of fainting spells more or less prolonged” culminating in a sleep-like disorder five years in duration.



expressed in these form constants, a tendency which does not stop with the production of the major patterns (lattice,
spiral, etc.) but goes on to a multiplication or reiteration of these, sometimes on a smaller and smaller, even
“microscopic” scale:

The tendency towards geometrization as expressed in these form-constants is also apparent in the following two ways: a) the
forms are frequently repeated, combined, or elaborated into ornamental designs and mosaics of various kinds; b) the elements
constituting the forms have boundaries consisting of geometric forms.

This “geometrical ornamental structure,” as Kluver calls it, may enlarge, in the course of an intoxication or an
aura, through many degrees of magnitude, but in doing so endlessly reproduces itself (since it is composed of self-
similar structures differing chiefly in scale).

It is this endless geometrisation—this geometrisation to infinity—which Herschel speaks of, with regard to his
own Geometrical Spectra; and which Louis Wain, the psychotic artist, illustrates in his “mosaic” cat (Figure 5C).
(And it is this endless geometrisation, and self-similarity, of course, which distinguishes fractal patterns as they are
generated.) Such an endlessly geometrised kaleidoscopic form pattern (induced by cannabis) is beautifully
illustrated in Siegel and West’s 1975 book Hallucinations (Figure 10).

Kluver draws attention to the fact that similar hallucinations, similar form constants, may appear in a variety of
other conditions: in certain hypnagogic hallucinations, in entoptic phenomena,64 in insulin hypoglycemia, in fever
deliria, in cerebral ischemia, in some epilepsies, and with exposure to rotating or flickering visual stimuli. Nor does
he omit migraine. (Kluver’s list could be greatly extended: an important “negative” inducement to hallucinations,
studied in detail by Hebb, is sensory deprivation, where, characteristically, the deprived brain starts by generating
simple hallucinations—“dots, lines, or simple geometric patterns”; goes on to “something like wallpaper patterns”;
then to “isolated objects, without background”; and finally to “integrated scenes usually containing dreamlike
distortions.”)65

Fig. 10. Geometrised kaleidoscopic form pattern. (Courtesy Dr. Ronald K. Siegel) (Illustrations credit 17.1)

So many etiologies, so many causes, producing the same phenomena; there must be, Kluver infers, some common
path, some “fundamental mechanism” at work, in the sensory cortex. The form constants, despite the most varied
origins, must be constants of cortical structure or organisation, must tell us something deep about the functioning of
the sensory cortex, and the nature of sensory perception and processing.

Kluver’s work, in the twenties, was one of report and review, collecting and analyzing narratives of drug action.
The use of mescaline was rare and esoteric in the twenties, whereas the use of cannabis, and the psychedelics,
became epidemic in the sixties. It was time for another, and more exacting, analysis—and this was provided, in the



APPENDIX I

The Visions of Hildegard

The religious literature of all ages is replete with descriptions of “visions,” in which sublime and ineffable feelings
have been accompanied by the experience of radiant luminosity (William James speaks of “photism” in this
context). It is impossible to ascertain, in the vast majority of cases, whether the experience represents a hysterical or
psychotic ecstasy, the effects of intoxication, or an epileptic or migrainous manifestation. A unique exception is
provided in the case of Hildegard of Bingen (1098 to 1180), a nun and mystic of exceptional intellectual and literary
powers, who experienced countless “visions” from earliest childhood to the close of her life, and has left exquisite
accounts and figures of these in the two manuscript codices which have come down to us—Scivias and Liber
divinorum operum simplicis hominis.

A careful consideration of these accounts and figures leaves no room for doubt concerning their nature: they were
indisputably migrainous, and they illustrate, indeed, many of the varieties of visual aura earlier discussed. Singer
(1958), in the course of an extensive essay on Hildegard’s visions, selects the following phenomena as most
characteristic of them:

In all a prominent feature is a point or a group of points of light, which shimmer and move, usually in a wave-like manner, and
are most often interpreted as stars of flaming eyes [Figure 11B]. In quite a number of cases one light, larger than the rest,
exhibits a series of concentric circular figures of wavering form [Figure 11A]; and often definite fortification figures are
described, radiating in some cases from a coloured area [Figures 11C and 11D]. Often the lights gave that impression of
working, boiling or fermenting, described by so many visionaries …

Hildegard writes:

The visions which I saw I beheld neither in sleep, nor in dreams, nor in madness, nor with my carnal eyes, nor with the ears of
the flesh, nor in hidden places; but wakeful, alert, and with the eyes of the spirit and the inward ears, I perceived them in open
view and according to the will of God.



Fig. 11. Varieties of migraine hallucination represented in the visions of Hildegard (Illustrations credit 17.2)

Representations of migrainous visions, from a MS. of Hildegard’s Scivias, written at Bingen about 1180. In Figure 11A, the
background is formed of shimmering stars set upon wavering concentric lines. In Figure 11B a shower of brilliant stars
(phosphenes) is extinguished after its passage—the succession of positive and negative scotoma: in Figures 11C and 11D,
Hildegard depicts typically migrainous fortification figures radiating from a central point, which, in the original, is brilliantly
luminous and coloured (see text).

One such vision, illustrated by a figure of stars falling and being quenched in the ocean (Figure 11B), signifies for
her “The Fall of the Angels”:

I saw a great star most splendid and beautiful, and with it an exceeding multitude of falling stars which with the star followed
southwards … And suddenly they were all annihilated, being turned into black coals … and cast into the abyss so that I could
see them no more.

Such is Hildegard’s allegorical interpretation. Our literal interpretation would be that she experienced a shower of
phosphenes in transit across the visual field, their passage being succeeded by a negative scotoma. Visions with
fortification-figures are represented in her Zelus Dei (Figure 11C) and Sedens Lucidus (Figure 11D), the
fortifications radiating from a brilliantly luminous and (in the original) shimmering and coloured point. These two
visions are combined in a composite vision (Frontispiece), and in this she interprets the fortifications as the
aedificium of the city of God.

Great rapturous intensity invests the experience of these auras, especially on the rare occasions when a second
scotoma follows in the wake of the original scintillation:

The light which I see is not located, but yet is more brilliant than the sun, nor can I examine its height, length or breadth, and I
name it “the cloud of the living light.” And as sun, moon, and stars are reflected in water, so the writings, sayings, virtues and
works of men shine in it before me …

Sometimes I behold within this light another light which I name “the Living Light itself” … And when I look upon it every
sadness and pain vanishes from my memory, so that I am again as a simple maid and not as an old woman.

Invested with this sense of ecstasy, burning with profound theophorous and philosophical significance, Hildegard’s
visions were instrumental in directing her towards a life of holiness and mysticism. They provide a unique example
of the manner in which a physiological event, banal, hateful, or meaningless to the vast majority of people, can
become, in a privileged consciousness, the substrate of a supreme ecstatic inspiration. One must go to Dostoievski,
who experienced on occasion ecstatic epileptic auras to which he attached momentous significance, to find an
adequate historical parallel.69

69 There are moments [Dostoievski writes of such auras], and it is only a matter of five or six seconds, when you feel the
presence of the eternal harmony … a terrible thing is the frightful clearness with which it manifests itself and the rapture with
which it fills you. If this state were to last more than five seconds, the soul could not endure it and would have to disappear.
During these five seconds I live a whole human existence, and for that I would give my whole life and not think that I was paying
too dearly …”



APPENDIX II

Cardan’s Visions (1570)

Among the earliest “clinical” autobiographies we have is the fascinating Book of My Life, written at the age of 70 by
the Italian physician Jeronimo Cardan (Cardano). In Chapter 37 (“On Certain Natural Eccentricities; and Marvels,
Among which, Dreams”), Cardan describes the strange visionary attacks which he experienced between the ages of
three and six. In these he would see innumerable tiny creatures and scenes, moving in a semicircle, the tiny images
set in, or projected upon, a latticework of tiny rings. These visions would be followed by a persistent coldness from
the knees down. Though no headache is described, and no clearcut scotoma, they could nonetheless well have been
migrainous (see this page):

I used to vision, as it were, divers images of airy nothingness of body. They seemed to consist of very small rings such as
compose vests of chain mail—although up to that time I had not yet seen a linked cuirass. These images arose from the lower
right-hand corner of the bed, and, moving upward in a semicircle, gently descended on the left and straightaway disappeared.
They were images of castles, of houses, of animals, of horses with rider, of plants and trees, of musical instruments, and of
theaters; there were images of men of divers costumes and varied dress; images of flute-players, even, with their pipes as it
were, ready to play, but no voice or sound was heard. Besides these visions, I beheld soldiers, swarming peoples, fields, and
shapes like unto bodies which even to this day I recall with aversion. There were groves, forests, and other phantoms which I
no longer remember; at times I could see a veritable chaos of innumerable objects rushing dizzily along en masse, without
confusion among themselves, yet with terrific speed. These images were, moreover, transparent, but not to such a degree that it
was as if they were not, nor yet so dense as to be impenetrable to the eye; rather the tiny rings were opaque and the spaces
transparent.

I was not a little delighted with my vision, and gazed so raptly upon these marvels, that my aunt on one occasion questioned
me whether I saw aught. And I, though I was still a boy, took counsel with myself: “If I tell, she will be displeased at whatever
causes the passage of this proud array, and she will do away with my phantom festival.” Even flowers of many a variety, and
four-footed creatures, and divers birds appeared in my vision; but in all this exquisitely fashioned pageant there was no color,
for the creations were of air. Accordingly I, who neither in youth nor yet in my old age have been given to falsehood, stood
still for a long time before I replied.

Thereupon she asked, “What makes you stare so intently?” I no more remember what I replied to her; I think I said,
“Nothing.”70

… Following this period of visions, I scarcely ever, until nearly daybreak, had any warmth from my knees down.

70 Complex migrainous hallucinations or “visions” may be particularly terrifying for children—such children may fear (like
Cardan) to mention their experiences to anyone, lest they be thought fantastical, or liars, or mad, or worse. Dr. J. C. Steele and his
colleagues, working with migrainous children in Toronto, not only established the frequency of such “visions” but were able, in
many instances, to persuade these children to paint their aura-visions, or to collaborate with a medical artist in reproducing them
(some of these paintings are included in Hachinski et al., 1973). Dr. Steele indicated to me the immense relief which was shown
by these “visionary” children when they were able to admit their strange experiences, and especially to depict them, and to
encounter a friendly, sympathetic understanding—instead of the tellings-off, the scoldings, that they had previously met.



APPENDIX III

Remedies Advised by Willis (1672), Heberden (1801) and Gowers (1892)

It is of more than historical interest to observe the remedies of former ages. Below are cited, in part, accounts of
treating migraine given in three famous texts: those of Willis (1672), Heberden (1802) and Gowers (1892).



REMEDIES OF EVERY KIND FOR THE CURING THIS HEADACH, TRY’D IN VAIN

For the obtaining a Cure, or rather for a tryal very many Remedies were administered, thorow the whole progress of the
Disease, by the most skilful Physicians, both of our own Nation, and the prescriptions of others beyond the Seas, without any
success or ease; also great Remedies of every kind and form she tryed, but still in vain. Some years before, she had endured
from an ointment of Quicksilver, a long and troublesome salivation, so that she ran the hazard of her life. After twice a Cure
was attempted (though in vain) by a Flux at the Mouth, from a Mercurial Powder, which the noted Emperick Charles Hues
ordinarily gave: with the like success with the rest she tryed the Baths, and the Spaw-waters almost of every kind and nature:
she admitted of frequent blood-letting, and also once the opening of an Artery; she had also made about her several Issues,
sometimes in the hinder part of her head, and sometimes in the forepart, and in other parts. She also took the Air of several
Counties besides her own native Air, she went into Ireland and into France; there was no kind of Medicines both Cephalicks,
Antiscorbuticks, Hysterical, all famous Specificks, which she took not, both from the Learned and the unlearned, from Quacks
and old women: and yet notwithstanding she professed, that she had received from no Remedy, or method of Curing, any thing
of Cure or Ease, but that the contumacious and rebellious Disease refused to be tamed, being deaf to the charms of every
Medicine.

Willis, De anima brutorum

In the attempts to cure this malady, evacuations have proved not only useless, but hurtful; and bleeding in particular has been
very detrimental. Cataplasms have not been very well borne, and have rather added to the misery of the patients. The Peruvian
bark has very often been tried in vain, and so have the root of valerian, the fetid gums, myrrh, musk, camphor, opium, extract
of hemlock, sneezing powders, blisters, deep caustics, electrifying, fomentations made of a decoction of hemlock, warm
pediluvia, epithems of aether, anodyne balsam, sp. vini, linimentum saponaceum, and oil of amber, opening the temporal
artery, and drawing some of the teeth; nor has a supervening fit of the gout made any alteration in this obstinate ailment. But
still the bark has now and then succeeded, and not so seldom but that it is advisable to recommend it in the first place: an ounce
of it, or not much less, should be given every day for a week. Blisters behind the ears have appeared to abate the violence of
the fits; and instances have not been wanting of the good effect of as much extract, cirutae, given daily as could be borne
without giddiness. In some cases, where everything else had failed, a draught with one quarter of a grain of tartar emetic and
forty drops of tincture of opium, taken at bed-time for six nights, has made a lasting cure.

Heberden, Capitis Dolores Intermittentes

The special treatment consists, first, in the continuous administration of drugs during the intervals, with the object of rendering
the attacks less frequent and less severe; and secondly, the amelioration of the attacks themselves. As a rule, the measures that
do good when employed during the intervals have no influence on the attacks … As already mentioned, the measures that do
good in one case will fail in another, apparently quite similar …

… The influence of bromide in epilepsy naturally leads us to turn first to this as likely to be of service in a malady that has
so many features in common with that disease … It is most likely to be efficacious in the cases in which there is no change in
the colour of the face, or in which the face is flushed throughout the attack. Ergot may often, then, be usefully combined with
it. In the majority of cases, however, and especially in those in which there is conspicuous pallor in the early stage, the drug
that has most influence is nitroglycerine. Given regularly during the intervals, just as bromide is given for epilepsy, it has a
striking effect in many patients … A very useful combination is with tincture of nux vomica, tincture of gelsemium, and dilute
phosphoric acid, or with citrate of lithia and the acid syrup of lemons. Sometimes more benefit is derived from the combination
of this with bromide … I have found such combinations of the liquid preparation of nitroglycerine with other drugs far more
useful than the administration of nitroglycerine in tablets. It is not well to continue it during an attack; at the very onset a dose
may be taken, but if this is not effective the medicine should be omitted till the attack is over; it seldom gives relief to the
symptoms, and occasionally makes them worse …

During the attack absolute rest is essential … All strong sensory impressions should be avoided … Relief is afforded to the
pain by a full dose of bromide, and its effect is increased by the addition of five to ten minims of tincture of Indian Hemp; this
may be repeated every two or three hours … Drugs that cause contraction of the arteries are almost powerless; all that a full
dose of ergotin does is to lessen the throbbing intensification of the pain complained of by some patients. Strong tea and coffee
are popular remedies, and occasionally give some distinct relief, which may also be obtained from a few grains of caffeine …

Repeated galvanisation of the sympathetic has been recommended as a remedial measure … The value of the treatment is, to
say the least, seldom perceptible.

Gowers, A Manual of Diseases of the Nervous System



Glossary of Case-Histories

Case No. Case-Summary
40 “Red” migraine: chronic facial rubor and erythematous rage-reactions.

20 Common migraines of elaborate format: prodromal euphoria or drowsiness: vascular headache
preceded by diffuse secretory and excretory activity.

18.1, 18.2 Classical and common migraines, alternating with attacks of asthma and somnambulism.
Migraines preceded by intense drowsiness at onset, and aborted by short sleep.

60 Common migraines accompanied by high fever.

35 Common and menstrual migraines, both preceded by prodrome of profound fluid-retention and
hyperactivity. Lysis of attacks with massive diuresis and epiphora.

51 Common and abdominal migraines with marked miosis and bradycardia.
63 Common migraine with brief maniacal prodrome.
12 Migraines described as “looming.”

71 Severe menstrual syndrome, with premenstrual fluid-retention and psychosis, and post-menstrual
headache and intestinal colic.

68
Sunday (Sabbatical) migraines, invariably preceded by 2- to 3-day prodrome of mounting

irritability, lysed with massive diuresis and diaphoresis, and followed by sense of tranquillity
and reanimation.

66 Common migraines formerly terminated by paroxysmal vomiting, subsequently by paroxysmal
sneezing.

10.1, 10.2 Classical migraines with either cephalgic or abdominal symptoms, both preceded by scintillating
scotomata. Attacks only at full moon. Lunar migraines sometimes alternate with “lunacy.”

58 Classical migraines with severe precordial (“pseudo-anginal”) pain accompanying headache.
Precordial migraines also occurring without a headache component.

76.1, 76.2 Common migraines and stuporous migraine equivalents in response to conventual restrictions.

49.1, 49.2
Polymorphous syndrome: post-prandial torpors: common migraine and continuous “latent”

vascular headache; paroxysmal nocturnal salivation or diaphoresis; orthostatic hypotension;
paroxysmal bowel-colics; narcolepsy and cataplexy.

32 Sudden transition from menstrual cramping to severe premenstrual migraine headaches.

75.1, 75.2, 75.3
Migraine auras of many different forms: nightmares and “daymares” (delirious auras) with

specific sensory hallucinations, aphasia and sleep-paralysis on occasion: ecstatic aura with
Jacksonian paraesthesiae: also many migraine equivalents.

64 Polymorphous syndrome: paroxysmal asthma, recurrent peptic ulceration, rheumatoid arthritis,
angioneurotic oedema, and common migraines.

62.1, 62.2 Polymorphous syndrome: common migraine, ulcerative colitis, psoriasis, associated with
environmental “trapping” and secondary guilt reactions.

61 Polymorphous syndrome in patient and family: common migraine, psoriasis, hayfever, asthma,
urticaria, Menière’s syndrome, peptic ulcer, ulcerative colitis, Crohn’s disease.

21 Polymorphous syndrome: classical migraines, nightmares, pre-menstrual syndromes, paroxysmal
abdominal syndromes, syncopal attacks, urticaria.

67 Classical migraines and isolated auras, with marked analepsis preceding scotomata.
72 Classical migraine with delirious aura.



19 Classical migraines and isolated auras of unusual complexity with scintillating scotomata,
auditory misperceptions, epigastric aura, syncopes, hallucinations and deliria on occasion.

11 Classical migraine (aura only in pregnancy). Scintillating scotomata precipitated by flickering
light. Feelings of “angor animi” in some auras.

16 Classical migraines and isolated auras, latter often accompanied by “forced” thinking and
reminiscence, and pleasant affect.

65 Severe, infrequent classical migraines, with conspicuous aphasia, and hilarity during aura.

69 Classical migraines and isolated auras. Elated prodrome and aura. Higher-order visual
misperceptions with scintillating scotomata.

70 Classical migraine and isolated auras. Some of the latter characterised by “mosaic vision.”

14 Classical migraines in adolescence, isolated auras thereafter. Latter may take many different
forms; scotomatous, paraesthetic, affective or syncopal.

98 Complex “migralepsies” associated with temporal lobe angioma.
90 Physician with severe negative scotomata presenting as gaps or holes in reality.

91 Patient with transient “extinction” of left half of visual field, left half of body field, and leftness
generally, due to a discharging parieto-occipital lesion.

92 Patient with permanent “extinction” of all perception and idea of leftness, due to a sensory
“stroke” affecting the right cerebral hemisphere.

1 Cluster headache, with attacks of both migrainous neuralgia and common migraine in each
cluster.

2 Migrainous neuralgia and cluster headache.
3 Migrainous neuralgia. Attacks preceded by lacrimation, and “defused” by histamine.
5 Classical migraine and cluster headache.
6 Common migraine and migrainous neuralgia.
7 Cluster headache with prominent prodrome. Permanent partial Horner’s syndrome.
8 Annual clusters of migrainous neuralgia except during a period of psycho-analysis.
9 Migrainous neuralgia: one attack seen to be greatly modulated by state of mind.
23 Classical migraines with occasional hemiplegic attacks.
25 Classical migraines with protracted facioplegia.

24 Infrequent common migraines, with three attacks of ophthalmoplegic migraine at widely-
separated intervals, each preceded by a barrage of common migraines.

73 Classical migraines in childhood, with a single attack of ophthalmoplegic migraine.
99 Ophthalmoplegic migraine recurring for 25 years, with persisting deficits.

26 “pseudo-migraine,” i.e. misdiagnosed attacks termed “classical migraine” in fact resulting from
occipital lobe angioma.

48 Temporal arteritis misdiagnosed as “migraine.”
50 “Pseudomigraine” due to occipital-lobe infarction.
15 Classical migraine in childhood and old age, with 52-year remission in between.

38 Severe common migraines presenting in late middle-age, following administration of hormone
preparation.

52 Annual “clusters” of common migraine.
74 Menstrual migraines continuing to appear at strictly monthly intervals after menopause.
54 Common migraines attributable to severe functional hypoglycaemia.

43 “Migraine status” and other depressive and parasympathetic symptoms following withdrawal
from “Ritalin” addiction.

4 Migrainous neuralgia consistently preceded by constipation, and controllable by laxatives.
31 Severe menstrual migraines ceasing on administration of contraceptive hormone-preparation.
78 Migraines coupled with anxiety concerning husband’s health.

79 Migraines associated with repressed hostility to overprotected, over-demanding children.



80 Very severe (“habitual”) migraine associated with hysterical denial of environmental stress.

81
Classical migraines “driven” by severe depression, guilt and self-reproach. Exemption from

migraines after “accidents” (to which patient was prone), and during periods of melancholia
and institutionalisation.

56 Remission of habitual migraine during pregnancy, mourning, and illness.

82 Repeated severe migraines associated with sado-masochistic relationship between patient and
spouse.

84 Symptomatic migraines and belching associated with impotent resentment at intolerable working
conditions.

55 Migraines following sexual intercourse.
83 Sunday (Sabbatical) migraines in an obsessive “migrainepersonality.”

Note: The above case-histories are quoted in extenso in the text. Other case-histories are alluded to more briefly, and
reference to these must be sought in the Index.



Glossary of Terms

ACETYLCHOLINE Naturally occurring “neurotransmitter,” tending to serve parasympathetic and inhibitory systems, and thus
antagonistic to those served by adrenalin and dopamine.

ADRENALIN AND NOR-ADRENALIN Naturally occurring “neurotransmitters” in the nervous system, especially serving sympathetic
and excitatory activity.

AGNOSIA Inability to perceive through inability of the brain-mind to relate, or integrate, the components of perception. This is
neither a paralysis nor a hysterical disorder, but a specific disturbance of higher brain functions.

AMUSIA An alteration or deprivation in the perception of music—either in the perception of melody, or of tonality (see Aphasia).
ANALEPTIC Exciting the nervous system (cataleptic, strictly, would be depressing the nervous system. Tranquilizers and mood-

changers are sometimes called neuroleptics).
ANESTHESIA A complete deprivation of sensation and feeling: see also Paresthesia which are distortions of sensation and feeling.
ANEURYSM, ANGIOMA Rare abnormalities of blood vessels, which may, very rarely, cause migrainelike symptoms. An aneurysm

is a thinned-out, balloonlike swelling. An angioma is a tumorlike cluster of abnormal blood vessels. Properly speaking an
angioma is a malformation—not a tumor.

ANGIONEUROTIC EDEMA Swelling of the face and scalp tissues, occasionally the tongue: sometimes allergic, sometimes
“nervous,” sometimes seen in a migraine.

ANGOR ANIMI Fear for the soul, sense of imminent dissolution, overwhelming dread and conviction of death. A peculiar and
terrible form of fear, perhaps only seen with organic disturbances (migraine, angina, etc.) APHASIA Inability, or diminished
ability, to understand or use language (the former being a “receptive,” the latter an “expressive” aphasia, either of which may
occur independently of the other). The “three As”—apraxia-agnosia-aphasia—are not uncommon in migraine aura, at least to a
mild degree (see chapter 3).

APRAXIA Inability to act through inability of the brain-mind to place in relationship, or synthesize, the components of the act.
This is neither a paralysis nor a hysterical disorder, but a specific disturbance of higher brain functions.

ATONIA, HYPOTONIA, HYPERTONIA, AND so ON Absent, diminished, or increased muscle tone. (Muscle tone is usually increased
in the early, tense phases of migraine, and reduced or collapsed in the exhausted, late phases.) AURA This term is now used for
the many weird and wonderful symptoms which commonly precede the headache of migraine—and frequently replace it
altogether. The word aura was first used by Pelops, the master of Galen, who was struck by the phenomenon with which many
attacks begin. The sensation having been described to him by patients as “a cold vapor,” he suggested that it might really be
such, passing up the vessels then believed to contain air. Hence he named it “spirituous vapor” in Greek.

AUTOMATISM A trancelike state in which a person may perform simple habitual actions, or behave repetitively and automatically,
without any consciousness or recollection afterward.

AUTONOMIC (VEGETATIVE) That part of the nervous system, centered in the brain, but spreading into nerves and nerve plexuses
all over the body, which regulates the tone and activity of blood vessels, glands, involuntary muscles, and so forth, and which
is wholly automatic and unconscious in its functions. It is sometimes called the vegetative nervous system. One may say that it
is disturbances of autonomic or vegetative function, above all, which dominate the picture of common migraine. Common
migraine is essentially a vegetative disorder (see also Sympathetic/parasympathetic).

BORBORYGMI An onomatopoeic word, referring to noises and spasms in the distended, flatulent gut.
BRADYCARDIA See Tachycardia.
CATAPLEXY A sudden loss of muscular tone, sometimes brought on by sudden emotion, or migraine: sometimes associated with

narcolepsy, sleep paralysis, and the like.
CATARRH Excessive secretion from the nose (or, indeed, anywhere else: thus older physicians might speak of a bladder catarrh,

etc.).
CEPHALALGIA (USUALLY SHORTENED TO CEPHALGIA) Head pain—nothing more.

Similar words in the older literature—gastralgia (stomach pain), pectoralgia (chest pain). The only “algia” commonly spoken
of now is neuralgia.

CHEMOSIS An inflammation and exudation at the surface of the eye, making it moist and shiny. Chemosis is very frequent in
migraine attacks (see this page).



CHOLECYSTITIS Inflammation of the gallbladder.
CHOREA (LITERALLY, “DANCE”) An odd, dancing, twitching movement, moving desultorily from one part of the body to another.

Most commonly seen in certain diseases (Huntington’s chorea, etc.), or in Parkinsonians treated with L-Dopa, it may
sometimes occur for a few minutes in a migraine (chapter 3. Complex choreic movements have some resemblance to tics.

CONSTITUTION, (PRE)DISPOSITION, DIATHESIS Archaic but powerful general terms indicating a radical (and perhaps ineradicable)
psychophysiological character or nature, which makes one peculiarly susceptible to migraine, or whatever else is in question. It
is often implied that this character or nature is innate, as opposed to something learned or acquired.

CROHN’S DISEASE Regional inflammation of the small bowel or ileum.
“DAYMARE” A nightmarelike experience occurring while awake, side by side, so to speak, with normal, waking consciousness.
DEPERSONALIZATION, DEREALIZATION, EGO DISSOLUTION Loss of the sense of one’s self, and of one’s world, or “reality” (see

this page). Common in schizophrenia, but also acute migraine, and other organic disorders.
DETUMESCENCE A subsidence, after an engorgement: as with a genital reaction, a rage, a creative furor—or a migraine.
DIAPHORESIS (DIAPHORA) Sweating, especially excessive sweating.
DIATHESIS See Constitution.
DIURESIS Excessive production of urine.
DOPAMINE Allied to adrenalin—a neurotransmitter—especially concerned with “tuning up” levels of neural activity.
DYSRHYTHMIA (SEE ELECTROENCEPHALOGRAPHY, EEG) A special vocabulary has grown up to describe the appearance of the

brain waves, as these may be recorded by EEG. Normal brain waves are remarkably rhythmical, and regular, in appearance: a
lack of proper rhythm is called a dysrhythmia. Excessive excitement—as in an epilepsy, or some migraine auras—may make
the waves high, sharp and steep, culminating in the formulation of spikes. There are also characteristic changes during sleep,
lethargy, inattention, and sometimes migraine.

ECCHYMOSIS Spontaneous bruising, or suffusion of blood.
EDEMA Swelling of tissues, an organ, or a limb, and so forth due to abnormal accumulation of body fluids.
EGO-DISSOLUTION See Depersonalization.
ELECTROENCEPHALOGRAPHY (EEG) Recording cerebral activity (brain waves) through electrodes on the scalp.
ENCEPHALIZATION The ascent of neural functions to higher and higher levels of the brain.
ENOPHTHALMOS, EXOPHTHALMOS Sunken-eyedness, or pop-eyedness, respectively. Both may be seen during migraine attacks,

and reflect alteration in the tone or tuning of eye nerves.
EPIGASTRIC Just above the stomach.
ERYTHEMA (OR RUBOR) Redness.
EXUDATION See Transudation.
FIELD The way in which the brain maps and organizes sensations conveyed to it from the senses. Most commonly we speak of

the visual fields. A gap, defect or hiatus in a field is a scotoma (see Scotoma). Special forms of field defect have other special
names, for example, see Hemianopia.

FIGMENTS Half-formed, fragmentary sounds, and sights, below the level of recognizable images. Very characteristic of migraine
aura, delirium and other cerebral excitements.

FORCED THINKING Trains of thought, reminiscence, ideas, feelings, and other occurrences which appear to be forced on one, and
which one is compelled to pursue. Common in schizophrenia, but equally common in organic disturbances like migraine,
epilepsy, fever, delirium.

FORMICATION A crawling feeling, as of ants on the skin.
GENETIC, GENES, AND so ON. Inheritance (of mental and physical traits, inheritance of constitution, and of particular diatheses,

etc.) is considered to be based on one’s genetic character; the constellations of hereditary particles, or genes, in one’s make-up.
Such genes, or gene groups, are described as dominant, recessive, of such-and-such penetrance, and so forth depending on their
power to determine or predetermine traits.

HEBETUDE A dullness of sensation, emotion, and other feelings, often seen in the late, exhausted phases of migraine.
HEMIANOPIA A peculiar sort of blindness, arising from disorder in the brain, in which there is loss of half the visual field. The

lost part does not look dark (as in ordinary blindness), but nonexistent. Thus a person may not be aware of hemianopia (or
scotoma)—not only losing the sight of one half, but also losing the idea of this half (see chapter 3).

HEMIPLEGIA Paralysis of one side, seen in strokes, tumors, and (very rarely) migraines. A hemiplegia follows upon depression or
destruction of the motor areas in one half (hemisphere) of the brain. A hemianopia—much commoner in migraine—upon
involvement of the visual areas. Hemisensory deficits, or hemianesthesia may result from involvement of the general sensory
or tactile areas.

HIGHER INTEGRATIVE (OR CORTICAL) FUNCTIONS The neuropsychological (brain-mind) functions required for the putting
together of speech, complex actions, perceptions, and the like. When disturbed, we find such disorders as agnosia, aphasia,



apraxia, amusia.
HISTAMINE An amine found in the nervous system and other tissues, which can serve as a transmitter of nerve impulses (see

Histamine headache, chapter 4).
HOMEOSTASIS The maintenance of physiological constancy and stability. This (according to Claude Bernard, who introduced the

concept) is the “purpose” of all physiological controls, and is “the condition of a free life.” In disease, and in migraine,
homeostasis is disturbed, and with this diminution in stability comes a corresponding reduction in freedom of activity.

HORNER’S SYNDROME An inhibition or paralysis of the sympathetic nerves to the eye, so the eye droops, produces tears, has a
small pupil, and so on. May occur transiently in migraine, most especially migrainous neuralgia (see chapter 4).

HYPERTENSION, HYPOTENSION Respectively, an unusually high or low “tension” or level of blood pressure.
HYPOGLYCEMIA Abnormally low blood-sugar—an occasional cause or concomitant of migraine.
ICTUS A seizure, or attack of any kind. Prior to a seizure there may be pre-ictal excitement, and, succeeding it, post-ictal

exhaustion (and immunity).
IDIOPATHY A feeling or malady arising on its own, and not obviously in response to some other cause. Thus idiopathic migraines

come out of the blue, while symptomatic ones may follow a Chinese meal or a rage (see chapter 7).
INDURATION Inflammatory thickening.
LACRIMATION” Tearing: specifically, a physiological, involuntary, nonemotional production of tears.
LARYNGISMUS A spasm of the larynx (compare, vaginismus, tenesmus, and similar formations).
LATENT, DORMANT, AND so ON. Latent means “hidden,” dormant “asleep.” It is commonly held that one does not acquire

migraine out of the blue, but that one may have some “latent” or “dormant” tendency to it, which is made actual, or manifest,
under provocative conditions.

MEISOSIS, MYDRIASIS Contraction and dilatation of pupils respectively.
METAMORPHOSES Transformations. Specifically, here, the transformations of migraine into (or from) other disorders—

transformations which involve equivalence in some sense(s) (see chapter 2).
MIGRAINE Derived from hemicrania (half head), indicating that its headache is commonly confined to either side (or sometimes,

alternating sides) of the head. Despite the word, headache is never the sole feature of a migraine (see this page).
MIGRAINEUR/MIGRAINEUSE A male/female sufferer from migraine.
MIGRALEPSY Hybrid word for a hybrid attack which combines features of both migraine and epilepsy.
MOSAIC VISION, CINEMATIC VISION In mosaic vision the sense of spatial articulation and continuity is lost, and one sees a flat

mosaic, without spaciousness or meaning. In cinematic vision the sense of time is fractured, the sense of continuity,
articulation, and development in time; and one sees the world as a sequence of motionless stills.

MYOCLONIC JERKS Violent jerks involving large portions of the body’s musculature. Such jerks happen to everybody, on
occasion, while falling asleep. They tend, however, to be especially common before and during some migraines.

NARCOLEPSY A brief, sudden, usually dream-charged sleep, which may be of compelling power and gives little warning.
Narcolepsy is often related to nightmares, sleepwalking, sleep paralysis (when one is awake, but unable to move), and other
phenomena. All such sleep disorders are related to migraine.

NEURALGIA The pain of an irritated, inflamed or injured nerve. Such pains tend to be excruciatingly, wincingly violent—though
often very short-lived (“lightning pains”). They are seen especially in migrainous neuralgia (chapter 4). The quality of pain is
very characteristic, and quite different from that of vascular pain (the pain of swollen, throbbing blood vessels) and of
muscular pain (the ache of muscles tensed, or in spasm), which are much commoner in migraine.

NEUROGENIC Produced by the nervous system. Thus one may experience fever in a migraine, not due to any inflammation or
infection, but purely “neurogenic.”

NEUROPSYCHOLOGICAL The relation (or correlation) of altering conditions of the nervous system with altering states of
perception, feeling, and of mind; the grounding of psychology in neurology and physiology. All the phenomena of migraine
allow neuropsychological study, but the most wonderful such correlations are to be found in the migraine aura (see chapter 3).

NOR-ADRENALIN See Adrenalin.
OLIGURIA Scanty urine production.
ONEIRIC Of, or belonging to, dreams.
OPHTHALMOPLEGIA Partial or complete paralysis of eye movement—which may occur very rarely (and transiently) in migraine

—due to disorder of the eyes’ controls in the brain (chapter 4).
ORTHOSTATIC HYPOTENSION Inability to maintain normal blood pressure when standing; so, liability to feel dizzy, or faint, on

sudden standing.
PANCREATITIS Inflammation of the pancreas.
PARESTHESIA Tingling feelings, in any part of the body produced by disorder of the nervous system. Unpleasant tingling may be

called dysetbesia. Other disturbances of feeling (e.g., the sensation of a tight band, of a plaster cast, of subjective heat or cold)



—all disturbances of normal feeling may be called paresthesia. If the disturbances are very complex, and assume the form of
images, we speak of phantoms. The most complex paresthesia and phantoms are only seen in migraine aura (see chapter 3).

PATHOGNOMONIC Symptoms and signs considered wholly characteristic—or diagnostic—of a particular disorder.
PHOSPHENES Tiny, subjective radiances or sparks, very common in the early stages of a migraine—even commoner than full-

fledged scotomata.
PHOTOPHOBIA, PHONOPHOBIA (LITERALLY HATRED OF LIGHT, HATRED OF SOUND) The exaggerated, almost intolerable

sensitivity to these which frequently occur in the course of a migraine (see this page–this page).
PLETHORA Congestion.
PRODROME (LITERALLY, “RUNNING BEFORE”) The early or inaugural features of a migraine which often serve as a warning of an

impending attack.
PROSOPAGNOSIA A specific inability to recognize faces—and also facial and bodily expressions. This may give rise to

disorientation, and even depersonalization, derealization, and so on.
PSEUDOMIGRAINE Term often used for the occurrence of migraine, or migrainelike symptoms, in consequence of an anatomical

abnormality in the brain (a tumor, a malformation, an aneurysm, etc.). These are rare. Pseudomigraines may also be called
symptomatic migraines—to distinguish them from idiopathic attacks which have no such structural abnormality underlying
them.

PSYCHOPHYSIOLOGICAL A highfalutin word for the simplest and deepest mystery in the world—the relation of “soul” and
“body,” and specifically, their going together in health and disease. Migraine is here portrayed as a most common and striking
psychophysiological reaction, involving changes of attitude and mood inseparable from all the physical changes (see
Psychosomatic; Neuropsychological).

PSYCHOSOMATIC Physical responses to mental or emotional stimuli, for example, the occurrence of ulcers, asthma—and, of
course, migraine—when these can be related to heightened emotion or stress.

PTOSIS Drooping of an eyelid.
SCINTILLATION The sort of twinkling which is very characteristic of many of the visual phenomena of migraine—especially the

crescentic expanding scotomata—the twinkling of phosphenes—and of cinematic vision.
SCOTOMA (LITERALLY, DARKNESS OR SHADOW) Dramatic disturbances in vision and the visual field, taking the form of strange

and often twinkling brilliances (scintillating scotomata), or strange blindnesses and absences of vision. Without doubt
scotomata, of one sort or another, are the most common feature of migraine other than headache and, possibly, commoner than
headache itself (see chapter 3).

SPECTRUM A luminous scotoma in the visual field, colored and arched like a rainbow (see chapter 3).
SPLANCHNIC Involuntary tissues and activities of the viscera: often engorged, and increased, in the early portions of a migraine—

as with vascular (and glandular) appearance and activity.
STERNUTATORY Provocative of sneezinglike snuff. Useful on occasion in terminating a migraine.
STIGMATA Stigmata are sings or marks of disease—or, indeed, of anything else (such as the stigmata of grace—or disgrace). The

term carries a signification over and above the purely medical terms “pathognomonic” and “diagnostic,” indicating that the
sufferer is “marked” and singled out. One might say that over and above the medical problems of having a disorder stand the
problems of being stigmatized by it. Epileptics may be most cruelly (and unjustly) stigmatized; migraineurs, mercifully, are
much less so.

SYNAESTHESIA A “fusion” between normally distinct senses, so that sounds, for example, may be “seen,” felt, and tasted
(wonderfully described in The Mind of a Mnemonist by Luria). Probably a primitive state—may be normal in early infancy.

SYNCOPE A brief loss or interruption of consciousness—a blackout.
SYNDROME literally, like “concurrence” or “concourse,” a running-together). A key word and key concept in our understanding

of migraine, or of any other medical or “organic” condition. A syndrome is an association, but not just a random or mechanical
one (like a junk shop). It is an organic association of features which naturally go together, and which therefore form a sort of
composite or unity. Thus we may speak of migraine syndromes, Parkinsonian syndromes, personality syndromes, as well as
others. We may perceive a syndrome, or that something is a syndrome, long before we are able to dissect it: and classical
medicine (or nosology) is a natural history of such syndromes—as biology is a natural history and classification of organic
beings.

SYMPATHETIC/PARASYMPATHETIC These are the two great divisions of the autonomic (or vegetative) nervous system (see also
Autonomic). Actions of the sympathetic system “tone up” the organism—increasing muscular tone, blood flow to muscles,
heart action, blood pressure, wakefulness, energy, and affect other functions, thus preparing the organism for work, or fight-
flight (sometimes called ergotropic). The parasympathetic system, by contrast, is concerned with consolidation, conservation,
rest—and, when active (after meals, during sleep, and in the latter part of a migraine) reduces energy, vigilance, heart rate,
muscle tone, and so on, while increasing the activity of the viscera and glands (sometimes called trophotropic). There is
normally a fine “tuning” or balance between these two systems—but this is grossly disturbed in a migraine.

SYMPATHOTONIC/VAGOTONIC (SEE SYMPATHETIC/PARASYMPATHETIC, AUTONOMIC, ETC.) Old terms, once widely used, indicating



a preponderant tendency to overstimulation of the sympathetic system (which would be shown as irritability, rage, tension,
etc.), or of the opposite parasympathetic or vagal system (which would be shown as weakness, collapse, withdrawal, etc.).
Such abnormal sensitivities, and lack of autonomic balance, have been considered as characteristic, or common, in
migraineurs.

SYMPATHY (LITERALLY “FEELING TOGETHER” OR “SUFFERING TOGETHER”) Often used with regard to various organs, in the
older views of migraine, for example, the stomach suffering in sympathy with the head (see this page–this page).

TACHYCARDIA, BRADYCARDIA Exceptionally rapid or exceptionally slow heart beat, respectively.
TINNITUS A high-pitched ringing sound, which may occur briefly in a migraine, sometimes accompanied by distortions in

hearing, partial deafness, or vertigo. Tinnitus is the auditory equivalent of scintillations or phosphenes in sight, as formication
and paresthesia are their equivalents in touch.

TRANSUDATION A passage of fluid from one compartment of the body, or one tissue, to another. Passage out, that is, on to, the
surface of an organ or the skin, is exudation.

TROPHIC The nutritive functions of nerves and blood are called “trophic.” If they are inadequate, we see dystrophy, or atrophy.
Such changes are rare, and usually transient, in migraine, and occur in relation to extremities, such as skin, nails, hair.

TURBINATES Bony structures in the nostrils, resembling little scrolls or turbans.
UNCINATE SEIZURES Epileptic seizures (or migraines) arising in the uncus, deep in the brain. Such attacks are characterized by

strange smells, a strange feeling of “having been there before” (déjà vu), sometimes vivid recollections of childhood, and
occasionally speech disturbances.

URTICARIA Hives.
VASOVAGAL Having reference to the vagus nerve, and its relation to the tone of blood vessels. This is suddenly diminished in a

so-called vasovagal attack (or faint).
VERTIGO A sensation of spinning—very sickening and intolerable—with an acute loss of orientation and balance.
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Plates

Most of the following paintings have been done by nonprofessional artists as depictions of visual phenomena they
have experienced in migraine auras. They are attempts at literal reproductions of the phenomena; they are not
meant to be symbolic (although some symbolism may be present too). (All photos courtesy British Migraine
Association and Boehringer Ingelheim Ltd., except Plate 3B, courtesy Dr. Ronald K. Siegel, and Plate 8, courtesy
Dr. Ralph M. Siegel.)

Plate 1A. A classical zigzag fortification pattern—its brilliance, in life, is as dazzling as a white surface in the noonday
sun, and the edge is in continual scintillation.



Plate 1B. This migraine fortification shows characteristic angles and lines, both fine and coarse.



Plate 2A. In this still-life of roses, half the image is replaced by migrainous zigzags, stars, and whorls—the latter often
concentric and spiral. The other half of the image is normal.



Plate 2B. Half of this image is replaced by a geometrical hallucination consisting essentially of a radial form with colored
spokes, and a spiral or helix. Some sharp-edged fragmentation may be seen above these. The right-hand side of the image
is normal.



Plate 3A. This painting, by a migraine patient, shows scrolls across the visual field.



Plate 3B. A “tunnel” hallucination seen during intoxication by cannabis; similar forms may be seen in migraine aura.



Plate 4A. This migrainous patient shows himself vomiting in a world reduced to fortifications, lattices, swirls and zigzags,
bursting out over the entire visual field. The dark shadow bending over him may be a phantom image.



Plate 4B. “All the interior of the fortification, so to speak, was boiling and rolling around in a most wonderful manner, as
if it was some thick liquid all alive.”



Plate 5A. A topological misperception or hallucination in which objects in one half of the visual field are distorted into
curves. This patient experienced a dynamic disturbance with a sense of violent forces, blowing or pulling objects out of
shape.



Plate 5B. In addition to migrainous fortifications, and bizarre tiltings, this painting shows a haptic spiral hallucination of
the legs.



Plate 6. In this fascinating example of mosaic vision, an entire face is replaced by disjointed, sharp-edged planes and
polygons, as in a Cubist painting.



Plates 7A, 7B. These two paintings show the appearance of both plane and curved rectangular lattices with varied spatial
scales, which partially replace the image. In the actual hallucination, these lattices would be rapidly shifting.



Plates 8A–8F. Some computer simulations of migraine aura on a neural network: A–C) solitary spreading wave
(simulated “scotoma”); D) symmetrical axial pattern (simulated “lattice” or “web” constants); E) concentric wave pattern
(simulated “tunnel” or “funnel” constants); F) “rolls” (corresponding to radial or spiral form constants).
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