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8
ECSTASY & AFTERMATH

Phenomenology 

Visions of Lightning

The visual field suddenly “exploded” with flashes of dull white phosphene 
that seemed to alternate between the right or left side of the visual field, as shown 
in Figure 29.  The individual flashes were separated by relatively short and unpre-
dictable timing intervals, and the flashes in the right side of the visual field seemed 
to occur independently of flashes in the left side so that sometimes the two sets of 
flashes occurred with near simultaneity in both hemifields.  It felt like I was caught 
up in the middle of a dark stormcloud as it was being illuminated by flashes of sheet 
lightning.  I heard loud noises that were clearly internally generated:  crackling, 
buzzing, sizzling sounds that reminded me of hearing electrical circuits shorting 
out.  Most of my muscles were trembling, including the bulbospongiosus muscle 
(located just behind the scrotum in males) which would usually only attract atten-
tion during sexual orgasm when it clenches spasmodically .  

The impression created by these wide-spread muscle tremors was that a 
“current of energy” was flowing up through the body:  it seemed to originate in 
the tremors of the legs and perineal region (where the bulbospongiosus muscle is 
located) and then move into the muscles of the arms, hands, and face.  I recognized 
that this “current” must be what I’d read about in Tantric accounts of “kundalini 
rising:”  a spiritual energy that supposedly rests in a reservoir (kunda) at the base of 
the trunk, “coiled like a sleeping cobra,” and that begins to rise. As it rises and that 
penetrates a hierarchy of energy centers (cakras) until suddenly the “serpent-pierc-
ing” occurs as the kundalini energy shoots out of the top of the head and reunites its 
small spark of spiritual light with the primordial radiance of Brahman, the Ultimate 
Reality.  Now that I’d had this experience myself, I could see how someone might 
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Figure 29.  Lightning-like flashes.  A.  The predecessor image of six “wilted” rays.  B.  On-
set of the dull white phosphene flashes against the dark charcoal-colored background that 
looked exactly like flashes of sheet lightning illuminating dark stormclouds from within.  
These “explosive” flashes seemed to alternate between the right or left hemifields, although 
because the timing of individual flashes was unpredictable, there were occasions in which 
flashes seemed to explode almost simultaneously in both hemifields.  The lightning-like 
flashes were accompanied by sensorimotor and psychic symptoms that were clearly parox-
ysmal:  loud, crackling, “short-circuit” sounds; tremors in many muscle groups, including 
the bulbospongiosus muscle at the back of the scrotum; the sensation of an “current” of 
energy flowing up from the lower extremities toward the crown of the head; a sensation 
resembling sexual orgasm which was not localized in the genital region but rather diffused 
throughout the body; and feelings of exhilaration and euphoria intermixed with fear and 
awe.  If I diverted my attention from the visual field, the paroxysmal visual and sensorimo-
tor symptoms stopped immediately; if I refocused my attention, the symptoms reappeared 
just as rapidly.
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come up with the metaphor of a “current of energy” to explain what happened 
to them, but it would be more accurate to describe the “current” as simultaneous 
muscle tremors occurring throughout the body.  I have my own metaphor, no less 
arbitrary than the Tantric offering, to describe the sensorimotor “current” (or what 
felt like a “current”):  the metaphor of body-as-magnet.  I imagined magnetic lines 
of force of the sort one sees in illustrations in physics texts, but I envisioned these 
force-fields emerging out of my head (at the positive pole) and then curving back in 
a great arc to re-enter the body in its nether regions (at the negative pole).  

In addition to the flashing lights, electric sounds, and muscle tremors, there 
was an orgasmic sensation that was intensely pleasurable but also diffuse and thus 
quite unlike the sexual orgasm in males which is focused primarily in the geni-
tals.  The paroxysm also produced psychic symptoms—exhilaration, euphoria, and 
a mixture of awe and fear.  The compulsion to arch my back and let my mouth fall 
slack that I’d experienced earlier (during the vision of the radiating spray) now re-
turned.  I yearned to surrender to the flow of events and to allow the blissful rapture 
to continue, but there was just enough fear to keep this from happening: however 
blissful the ecstatic rapture might be, however intense and compelling, and how-
ever easy it would have been to let one’s defenses down and to lose oneself in the 
experience, I was afraid that if I did this I would not be able to come back, that I 
might cease being my normal self.  That might be a consummation longed for by 
Tibetan lamas, Hindu sadhus, and Daoist masters, but not by me.  

I did suppress my fears and surrender to the ecstasy for a while, but I soon 
recovered enough presence of mind to realize that paroxysmal symptoms like these 
were likely to be harmful, and that, even though this kind of paroxysmal experi-
ence might be highly-prized as a form of mystical transcendence, it also had to be 
a seizure—and any seizure, even an “ecstatic” one, would likely damage neurons I 
could ill afford to lose.  Stirred to action, I diverted my attention from the flashing 
lights and was pleased to find that the lights and the paroxysmal symptoms ceased 
immediately.  When I refocused attention, the flashes reappeared along with the 
tremors and the other paroxymal symptoms.  I was reassured to find that I was still 
in control of whatever was happening to me.  Feeling much too excited to have any 
hope of falling asleep, I got out of bed and went to the kitchen to make some toast 
and marvel at this extraordinary mystical experience.  In the kitchen I noticed that it 
was only five o’clock in the morning.  No more than an hour had elapsed from the 
time that I’d forced myself to get into bed to the end of the ecstasy.  

I decided to take an early morning walk.  Once outside, I was amazed to see 
that familiar neighborhood scenes were dramatically transformed.  I was surround-
ed by a magical landscape.  Particularly striking was the impression that my vision 
had become particularly acute:  colors seemed more vivid and the empty spaces 
between objects seemed almost tangible.  I stared, awestruck, in every direction,  
amused by the thoughts pouring into my mind, the very same thoughts which I’d 
formerly regarded as naïve and unimaginative clichés when I’d encountered them, 
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as one so often does, in the autobiographies of religious mystics—“The world is 
perfect just as it is if only we looked at it afresh,” or “After enlightenment, every-
thing changes, but everything also stays the same.”  What once seemed simplistic 
now seemed profound.  

As I hiked around the water reservoir located near my house, the euphoria 
began to fade.  Suddenly I felt very tired, and when I looked at my watch, I real-
ized that it would soon be time to wake the children for school, so I hurried home.  
Realizing that I wasn’t up to the task of cooking breakfast and driving the children 
to school in morning traffic, I woke my wife and asked her to take over those chores 
for the day.  Then I climbed into bed and fell fast asleep.   

The Aftermath of Ecstatic Seizure

Residual Phosphene Effects 

For several nights after the seizure, I experienced a resurgence of the white 
flashes and the paroxysmal sensorimotor symptoms.  I would get in bed and close 
my eyes, waiting for sleep to come, and then I would glimpse a faint patch of white 
light hovering in the upper right quadrant of the visual field.  The glow seemed to 
be obscured by something, but when I looked at it the glow would brighten and si-
multaneously begin to expand like the roiling white billows of an expanding cloud, 
as shown in the drawings in Figure 30.  The first few times this residual phosphene 
appeared, its expanding surface displayed a variegated pattern that reminded me of 
the fractal surface of a cauliflower or a rising foam of soap bubbles.  After two or 
three nights, this variegation disappeared, and from then on the expanding cloud 
was a soft white light that enveloped the visual field like a fog or a snowstorm.  
When the white glow expanded, I felt a stirring of a weaker version of the same sen-
sorimotor and psychic symptoms that had accompanied the original seizure—the 
“electric” buzzing sounds, the muscle tremors creating the illusion of an ascend-
ing “current,” the arched back, the diffuse orgasmic sensations, and the feelings of 
exhilaration, euphoria, awe, and fear; if I remained passive and acquiesced to the 
arrival of these stirrings, they quickly became stronger. 

While it felt wonderful being caught up in the rapture of the white light, I 
didn’t want to risk causing more excitotoxic damage.  My solution to this dilemma 
was to delay going to bed until I was really tired, and then, once in bed with eyes 
closed, I made a point of keeping my attention dispersed and not looking in the 
direction where I knew the white smudge would be waiting.  After a few nights the 
white glow stopped appearing spontaneously, even though it was easily rekindled 
by staring at where it had formerly appeared.  With the passage of time, it became 
harder and harder to summon the white glow, and now, because  long ago I stopped 
trying to induce the white fog, I’ve lost the ability to recall it.  I would not be sur-
prised, however, to find that it would appear once again if, contrary to my present 
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Figure 30.  Residual phosphene displays.  For several nights after the ecstatic paroxysm, 
when I went to bed and closed my eyes I would see a faint smudge of white in the upper right 
quadrant of the visual field where the bulbous image and the ray images had once appeared.  
If I stared at this smudge, it would brighten and then suddenly begin to expand until it filled 
the entire visual field with a steady white light.  As the white glow expanded, the paroxys-
mal sensorimotor and psychic symptoms reappeared.  The surface of the expanding cloud 
of white phosphene changed over time:  at first, the surface of the cloud was variegated—it 
looked like I was being engulfed by a fireball of the sort that boils out from the epicenter of 
an explosion, or like the fractal surface of a cauliflower, or like a rising foam of soap bubbles 
—but after several activations, the variegation disappeared and from then on the surface of 
the expanding cloud was an undifferentiated whiteness that looked like being overtaken and 
enveloped by a dense white fog or a snowstorm white-out.
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practice, I were to take up cultivating meditation-induced light visions on a regular 
basis. 

In addition to the residual phosphene glow, which was a relatively short-
lived phenomenon, there were a number of other unusual experiences that first 
appeared after the ecstatic seizure:  on a number of occasions I would feel stirrings 
of the same paroxysmal sensorimotor symptoms that had accompanied the seizure 
when I looked at visual scenes with certain specific characteristics that I’ll describe 
in the next section.  There were also some interesting changes in my emotional 
reactions to familiar events.  I’ll discuss these sequelae in more detail because they 
offer some unexpected clues about the precise location of the excitotoxic damage 
caused by the ecstatic paroxysm.

Residual Visual and Visuo-Vestibular Disturbances 

I discovered that certain kinds of external stimuli could trigger a weaker 
version of the visual and sensorimotor symptoms associated with the ecstatic sei-
zure.  In May, about one month after the seizure, I was hiking on a trail high in the 
desert mountains of Arizona.  The sun was setting behind a thick haze of dust which 
made it possible to stare directly at the red-orange orb.  As I watched the sun set, 
I felt the familiar buzzing sounds, the muscle tremors, and the compulsion to let 
my mouth fall slack; I felt the bulbospongiosus muscle clenching which reintro-
duced the sensation of a “current” of energy ascending up through the body.  This 
time I experienced an actual erection as well as the diffuse orgasmic sensations.  It 
was all too bizarre—an erotic response to Nature itself.  The resurgence of ecstatic 
symptoms in the context of a beautiful mountain environment was exhilarating 
and awe-inspiring, but I was shocked to learn that merely looking at the sun would 
produce such a strong reaction.  

On another occasion I was riding in a car and looking out the window at a 
large snowfield as it reflected very bright sunlight.  This broad expanse of reflected 
light evoked a weak version of the seizure-related stirrings.  I would get the same 
reaction when I stared at sparkles of sunlight reflecting off the surface of a large 
lake.  These experiences taught me that it was important to look away from scenes 
like these to keep from dissociating.  

Another type of external visual stimulus that would reactivate the ecstatic 
symptoms was staring at a dark, towering stormcloud as it was being illuminated 
from within by flashes of sheet lightning.  Here the post-paroxysmal symptoms 
were triggered not by external light stimuli but rather by my memories and emo-
tional associations of having seen eerily similar lightning flashes reverberating 
inside my own mind.

Perhaps the most unexpected—and hence interesting—residual effect of 
having experienced the ecstatic seizure was the stirring of the seizure-like sensi-
motor symptoms in response to certain scenes that presented an unusually strong 
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visuo-vestibular conflict.  Visuo-vestibular conflict refers to environments in which 
a subject perceives the plane of the foreground to move in the opposite direction 
from the plane of the background.  A scene of strong visuo-vestibular conflict that I 
often experience while I’m hiking on mountain trails is walking up to the edge of a 
cliff and peering down into the valley far below:  here the plane of the foreground 
appears to receding under my feet at the same time that the plane of the background 
(valley) seems to be moving up and away as it drops down.  I’d experienced this 
scene of strong visuo-vestibular conflict many times before the seizure without 
noticing anything out of the ordinary, but after the seizure this all changed:  no 
sooner did I arrive at the edge of a cliff than I would begin to hear a tell-tale buzzing 
sound—the internally-generated sound I mentioned in earlier chapters as a sign of 
accelerating dissociation—and at the same time I would feel subtle tremors begin 
to flicker in the muscles of my arms and legs along with an unmistakable clenching 
of the bulbospongiosus muscle.  

A similar reaction occurred when I indulged my hobby of climbing high up 
in tall trees.  One tree I encountered on my morning walks was a particular favorite:  
it was a massive copper beech with branches sprouting out in all directions, some 
of them layered so low to the ground that it was easy to clamber on and then climb 
up limb after limb to an aerie about fifty feet off the ground.  Sitting in this perch 
surrounded by the canopy of reddish leaves, I would sit quietly for a few minutes, 
admiring the view and marveling how quickly it was possible to slip out of the 
normal suburban routines.  The first time I tried climbing in the copper beech after 
the ecstatic seizure I noticed right away that something was different:  if I looked 
down at the ground from my elevated perspective, I felt a stirring of the same 
post-paroxysmal symptoms that I had experienced at the edge of mountain cliffs.  
High up in this tree with its dense canopy, the branches and leaves formed many 
different planes, both foreground and background planes, layered in such a way 
as to created a strong sense of depth, and when I looked down through these lay-
ers of leaves I could see the ground far below, which established another plane of 
reference.  These multiple planes moving in different directions presented a scene 
with strong visuo-vestibular conflict, and my body responded in the same way that 
it responded at the edge of a cliff.  Fascinated by the observation that by simply 
sitting at this great height and looking down I could evoke a weak version of the 
seizure-related symptoms, I decided to experiment with different body positions to 
determine how various changes would affect the intensity of the post-paroxysmal 
symptom complex.  I discovered that there was one position in particular that pro-
voked the strongest resurgence:  if I stretched my hand out towards a nearby branch 
located just out of reach, and if I imagined that I was about to leap through space to 
grab that branch (even if actually I was planning no such thing), then as I imagined 
this action I would hear that tell-tale buzzing sound and feel a faint stirring of the 
sensorimotor “current” along with the clenching of the bulbiospongiosus muscle.  
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I became convinced that these post-paroxysmal symptoms were providing 
me with some useful proprioceptive feedback, that I was being alerted to the posi-
tion of my body in 3-dimensional space and to its weight distribution in order to 
prepare me to leap safely toward that nearby branch.  The sensorimotor “current” 
seemed designed to perform a balancing function, although in this case the proprio-
ceptive feedback had become much too prominent so that what was meant to be a 
subliminal adjustment had now become a conscious experience due to the exces-
sive excitability of the neuron networks involved.  Given the recent advent of the 
ecstatic seizure, this excess excitability that intruded the “current” into conscious 
awareness was presumably due to excitotoxic damage caused by the outbreak of 
the paroxysmal discharges.  What interested me most about these musings was the 
thought that the same neuronal networks that make it possible for arboreal primates 
to leap through physical space might be the same circuits that make it possible for 
human primates to throw themselves mentally into the dark, empty inner space 
conjured up by the practice of deep meditation or “empty-mind” prayer vigils.  Per-
haps the phrase, “leap of faith,” has a literal biological meaning in addition to its 
metaphorical religious meaning.  

Auto-Suggestion Provokes a Recurrence of Symptoms

About two months after my hiking trip in the Arizona mountains, the sei-
zure-related symptoms were activated spontaneously by merely thinking about 
what had happened.  This reaction struck me as particularly unsettling because it 
challenged my sense of still being in control of events.  It was the Fourth of July 
holiday, but I had to stay at home and work to meet some writing deadlines.  My 
wife had taken our children with her to visit her parents, so I was spending a lot 
of time alone.  One morning on my customary walk this thought popped into my 
mind:  “Nothing has happened with the light visions for some time now.  I wonder 
if that’s all over now?”  It was nothing more than a fleeting thought immediately 
supplanted by other more practical concerns, but despite the brevity and appar-
ent casualness, this thought must have continued to cause reverberations at some 
subliminal level of consciousness, because that night when I went to bed, the faint, 
barely-perceptible smudge of white phosphene that I’d seen for a few nights after 
the seizure now reappeared after weeks of having been absent.  I looked at it out of 
surprise, and this was enough to trigger the expansion that immersed me once again 
in a white fog.  The seizure-related symptoms also reappeared.  Was it just a coin-
cidence that this happened the same day that I had the fleeting thought?  Was some 
kind of auto-suggestion involved?  What was the significance of this resurgence of 
the seizure-related symptoms and their portent for the future?  It was disconcerting 
to think that perhaps I was only fooling myself that these events were subject to my 
control and had been put aside long ago.  I told my psychotherapist I was ready to 
see a neurologist.
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The Neurological Exam

When I met the neurologist, I handed him a page of notes about my experi-
ences.  Not wishing to leave out any details that might turn out to be important, I’d 
included a description of the erotic response caused by staring at the setting sun.  He 
read for a minute or so without comment, then began the clinical examination.  The 
exam turned out to be uneventful, as I had expected it would be, but when it was 
over the neurologist returned to my notes and seemed quite interested in them.  He 
asked me if I’d prepared other written materials about these experiences—diaries, 
notebooks, and the like—and indeed I had, knowing that someday I’d want to write 
up about these strange events, and of course that’s what writers do, so my having 
brought in a set of notes didn’t seem that unusual to me.  I asked him why he was 
asking about my note-taking, and he told me that some researchers had proposed 
that there is a distinctive cluster of behavioral and emotional changes that occurs so 
often in patients diagnosed with temporal lobe epilepsy that the presence of those 
symptoms should be regarded as a sign that some kind of epileptiform process 
might be taking place in the temporal lobes even in patients who do not have overt 
seizures nor any EEG evidence of occult epileptic activity.  One of the symptoms in 
this “interictal behavioral syndrome” is hypergraphia, an urge to write that is out-
of-character, compulsive, and can’t be explained by the patient’s profession (or by 
some other obvious reason).  Other symptoms in the interictal behavioral syndrome 
include hyperreligiosity, which refers to a dramatic deepening of interest in reli-
gious or philosophical issues; an enhanced sense of personal destiny, which refers 
to the person’s belief that he or she has been entrusted with a important mission; a 
dramatic and unexplained change in sexual behavior which can manifest as a loss 
of libido (hyposexuality), an increase in libido (hypersexuality), or as a shift to 
some bizarre expression of sexuality; and, finally, the symptom of circumstantial-
ity, which refers to a style of writing or talking that gets lost in details that a normal 
person would deem insignificant, as in the saying, “He can’t see the forest for the 
trees.”  Often the symptoms of hypergraphia, hyperreligiosity, and circumstantiality 
are combined—for example, an illiterate taxi driver might feel called by destiny to 
teach himself to write a single phrase praising God and to record that single phrase 
over and over again, accumulating a large number of voluminous notebooks.  Now 
I could see why the neurologist might be interested in my note-taking, and he would 
obviously consider the content of my notes to also be relevant.  

The neurologist didn’t say that an interictal behavior syndrome might be a 
factor in my case, but he didn’t need to be explicit—clearly he was entertaining the 
possibility.  His comments riveted my attention; I was fascinated, not only as a pa-
tient but also as a medical writer, and I wanted to find out everything I could about 
this so-called interictal behavior syndrome as fast as possible.  As soon as I left the 
neurologist’s office, I went to the regional medical library to begin tracking down 
whatever articles I could find on the subject.  
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What I learned was this:  in the 1960s an eminent neurologist named Norman 
Geschwind proposed that physicians might assign patients a provisional diagnosis 
of temporal lobe epilepsy even in the absence of positive EEG findings if they (or 
their friends or family) reported the kinds of behavioral changes that formed this 
syndrome [Geschwind, 1961, 1983; Waxman and Geschwind, 1975].  Tests were 
designed to help clinicians make this determination [Bear and Fideo, 1977; Bear, 
1979, 1986].  Soon other researchers began to challenge this hypothesis, pointing 
out that while it was true that this cluster of symptoms often appeared in patients 
with temporolimbic epilepsy, it was also the case that many of the same symptoms 
appeared in patients with other kinds of psychiatric and neurological problems, 
a lack of specificity that ruled out using the concept of an interictal behavioral 
syndrome to justify a diagnosis of temporal lobe epilepsy in the absence of EEG 
documentation [Rodin and Schmaltz, 1984; Sorensen and Bolwig, 1987].  This 
debate about whether or not there is an interictal behavioral syndrome (sometimes 
called the “Geschwind syndrome”) associated specifically with temporal lobe epi-
lepsy still surfaces occasionally in the medical literature.  In a survey of medical 
literature on the behavioral and emotional changes associated with temporal lobe 
epilepsy, Benson [1991] testifies that, based on his own clinical experiences as a 
neurologist, the concept of an interictal behavioral syndrome is useful in clinical 
practice: 

 
Use of this term offers a distinct advantage.  The Geschwind syndrome correctly 
refers to a final, phenomenologically specific behavior pattern; by contrast, the 
term ‘epileptic personality disorder’ has a far more general connotation, suggest-
ing that behavioral  problems exist in many epileptic patients; this consideration 
is unacceptable (p. 412).   

Similarly, Tisher et al. [1993] point out it is clinically useful to have a 
theoretical concept like the interictal behavior syndrome that links specific symp-
tom-clusters with the malfunctions of specific temporal lobe mechanisms and helps 
physicians order the perplexing diversity of symptoms presented by patients with 
temporal lobe epilepsy:

In contrast to the episodic, time-limited symptoms associated with simple partial 
seizures, a pervasive and persistent alteration in behavior . . . may result from 
chronic discharges within the temporolimbic structures.  In seeking mechanisms 
to account for the interictal behavior syndrome of temporolimbic epilepsy, we 
draw on the well-documented role of the primate amygdaloid complex in associat-
ing sensory percepts with biological drives such as sexuality, aggression, defense, 
and social bonding.  We have proposed that chronic temporolimbic discharges 
produce adventitious sensory-limbic associations, resulting in a suffusion of ex-
perience with enhanced emotional coloration.  /  The behavioral consequences 
of this progressive neuro-psychological process may reflect the location of the 
epileptic focus, its projection pathways, or mixed neurobiologic and psychosocial 
influences on personality.  Such variables may determine whether deepening reli-
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gious beliefs, moral deliberation, animated writing, or a craving for interpersonal 
attachment dominates the clinical picture (p. 227; emphasis added).

None of the commentators participating in the debate disputes the basic ob-
servation that this cluster of symptoms is often seen in patients who are diagnosed 
with temporal lobe epilepsy, even if some of those same symptoms are also pre-
sented by patients with other kinds of problems.  Fortunately, it is not necessary to 
resolve this debate about the clinical specificity of the interictal behavior syndrome 
to figure out why the neurologist suspected that it might be relevant in his manage-
ment of my case.  I’d presented him with a set of notes that formed part of a larger 
corpus of writing (hypergraphia), but since I am a professional writer, it would 
have been the content of the writing and the experiences that would have attracted 
his attention:  I had reported the ecstatic emotions accompanying the seizure and 
my awe at having been “visited” by mystical experiences similar to those described 
in religious texts.  I couldn’t help but wonder if there might be some special mean-
ing hidden beneath the surface of these events.  And then I said that I thought it was 
my obligation, as one of the few scientists to have experienced this kind of ecstatic 
seizure, to track down the causes of the event—once again, an enhanced sense of 
personal destiny.  If I were the neurologist, I would have regarded these thoughts 
as bordering on enhanced sense of personal destiny with the potential to evolve 
over time into hyperreligiosity.  I’d also described a bizarre episode in which I had 
a sexual response while seeing the sun set (hypersexuality).  And then there were 
the observations that I did not tell the neurologist because I didn’t notice them until 
after reading about the interictal behavioral syndrome.  These symptoms might well 
be the product of my vulnerability to suggestion, but I think it’s important to report 
them nonetheless.

One change I noticed after having read about the interictal behavioral syn-
drome and having combed through the autobiographies of several mystics who’d 
described their visionary experiences was that my emotional reactions to other peo-
ple seemed to have undergone a paradoxical change:  I’d become more interested 
in the aesthetic attributes of the individuals I encountered and their significance as 
examples of abstract philosophical qualifies—more interested in them as embodi-
ments of the “Meaningfulness of All Life” and the “Beauty of All Humans” than 
in the normal social exchange.  I first noticed this on my morning walks when 
I’d encounter one of the many attractive women who lived in our neighborhood:  
whereas before when we’d meet I would typically notice some faint stirrings of 
sexual attraction (which I naturally kept to myself), I now realized that I was no 
longer getting this reaction; instead, while we chatted amicably, I was preoccupied 
by some detail in the woman’s face—by subtle fluctuations that were sweeping 
across the face like clouds swirling overhead in a high wind.  I recognized that 
this de-sexualized reaction to women could qualify as hyposexuality, and once I 
recognized this, it was amusing to find myself distracted in this way.  I remember 
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thinking that, contrary to common supposition, it would not be all that difficult to 
be a chaste, celibate saint if you were able to induce temporal lobe seizures at will; 
the onset of hyposexuality would make it easy to avoid entanglement in the kinds 
of sexual improprieties that often enmesh those who put themselves forward as 
spiritual authorities.  This experience of detachment did not last very long—prob-
ably no more than a few weeks.  I would be inclined to regard what I’ve just said 
about having an abstract, aesthetic reaction to people as fanciful were it not for the 
fact that a similar abstracting and aestheticizing reaction intruded into my attitude 
toward my wife and my three daughters:  for a few weeks after the seizure, I felt 
noticeably detached from the deep emotional bonds that I have always shared with 
these loved ones.  Like the other people I met in the street, they’d become represen-
tatives of Beauty and The Meaningfulness of All Life.  This odd sense of emotional 
detachment did not persist for very long, and I was relieved when I noticed that the 
special emotional attachment to my wife and children had returned.

Perhaps the most telling behavioral change in the wake of the ecstatic sei-
zure was that I completely abandoned the research and writing project I had been 
working on at the time—a book on the cumulative psychological effects of work-
ing on computers and living in computer-driven environments—and from then on 
I devoted my efforts to discovering how it could be possible for an apparently 
normal human being to trigger mystical ecstasies by practicing meditation.  Based 
on this change and the others that I’ve cited here, I conclude that I did experience a 
relatively weak and transient version of an interictal behavioral syndrome.  If this 
is indeed the case, the evidence would support the hypothesis that my meditation-
induced, phosphene-mediated seizure originated in the temporolimbic region.  

The EEG Test

A week later after initial visit with the neurologist I returned to his office 
to take an EEG test.  It had been almost four months since the seizure.  I sat in a 
comfortable chair and the EEG technician attached the standard 10-20 array of 
electrodes to my scalp.  He told me to sit quietly and relax for an hour.  I would 
like to say that I followed his instructions for the entire session, but I confess that 
I had my own agenda—I wanted to know what happened when I engaged in my 
usual meditation behaviors, and I wanted to show the neurologist what happened 
so that he could assess if there was any reason for concern.  I decided to comply 
with the technician’s instructions for the first half-hour, then shift to meditation 
during the second half.  In retrospect, I realize that this was not a wise decision, just 
as it had been unwise for me to prolong the paroxysmal ecstasy when it occurred, 
but I thought it was highly unlikely that there would be any evidence of epilepti-
form process in this test, and that, if I were to follow directions, I would not learn 
anything about what happened while I induced phosphene images.  When I began 
to meditate about halfway through the test, I heard the EEG tracer pins register-
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ing brainwave amplitudes on the scroll of paper suddenly begin to scratch loudly, 
a sign that the pins had begun to oscillate back and forth much more vigorously 
than before.  These loud scratching sounds continued as long as I kept fixating 
on the visual field and watching the green light-rings and blue nebulae float into 
consciousness. When the technician returned, he glanced at the EEG tracings and 
remarked that “there might be something here” but didn’t elaborate.  He moved me 
in front of another machine for the photostimulation test where the subject is forced 
to stare at a bright strobe light flashing at frequencies known to trigger paroxysmal 
discharges in most patients with photosensitive epilepsy.  Watching this brilliant 
strobe immediately transported me back into the middle of the ecstatic seizure at its 
peak intensity:  bright flashes filled my visual field and triggered the full comple-
ment of paroxysmal sensorimotor symptoms.  The main difference between the 
photostimulation and my ecstatic seizure was that the strobe used in the text evoked 
an unpleasant, “driven” quality, a feeling that I was being forcibly “turned on” 
by an external stimulus without regard to whether or not this was an experience I 
wanted.  Also, the test did not evoke the psychic symptoms that had accompanied 
the ecstatic seizure—there was no sense of exhilaration, no euphoria, no awe, and 
no reason to fear losing oneself in the experience with the technician was observ-
ing nearby.  When the strobe was turned off, the visual flashes and sensorimotor 
symptoms ceased immediately, demonstrating that the paroxysmal responses were 
stimulus-bound and did not trigger the kind of after-discharges that often occur 
when a patient has photosensitive epilepsy. 

I looked forward to hearing the neurologist’s assessment of the test results, 
but I never got a chance to talk to him in person; instead, he sent his report to my 
psychotherapist who then told me that the test results were negative, that there 
was no indication of epileptiform activity.  The psychotherapist didn’t elaborate, 
and I didn’t pursue the matter, although I suspected that there was more to the test 
than the physicians were sharing with me.  I concluded that the two of them must 
have discussed my case and must have agreed that it would be better to be vague 
and non-committal about the outcome, given that I was already in a therapeutic 
relationship and could be closely watched.  And then I had my own reasons for not 
wanting to press the matter—I didn’t want to admit that I ignored the instructions 
during the last half of the EEG test, and I didn’t want to seem disappointed at hav-
ing received a favorable report, which, after all, was the best possible outcome.  

Years later while I was researching this book I re-established contact with 
the neurologist and asked him if he would send me a copy of my original EEG re-
cords.  Unfortunately the original tracings were not available because they’d been 
committed long ago to storage boxes that had migrated from one storage site to 
another and that now were located in an unknown location.  The neurologist had 
saved a series of computer-generated Polaroid photos that showed the basic topolo-
gies of the brainwave patterns, and these he was willing to share.  We’ll inspect 
copies of those photos in the neurological analysis.
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neurological analysis

Origins of the Ictal Symptoms

Lightning-Like Flashes and Short-Circuit Sounds

When the sheet-lightning flashes erupted, the flashes appeared at irregular, 
unpredictable intervals and they seemed to alternate between the right and left sides 
of the visual field.  This bursting pattern is consistent with the onset of paroxys-
mal “population discharges” of dentate gyrus granule cells:  discharges in the right 
and left dentate gyrus occur independently of one another, and there is always a 
hyperpolarization of granule cell membranes after each paroxysmal population dis-
charge which requires at least a half-second before the discharged cells recover the 
capacity to fire again [Deadwyler et al., 1975, pp. 176-7].  The observation that the 
white flashes appeared in both sides of the visual field indicates that the paroxysmal 
discharges that were initiated by three granule cells in the uncal extension of the 
dentate gyrus in the left hippocampus must have propagated contralaterally and en-
gulfed the dentate gyrus in the right hippocampus in ictal activity.  In the previous 
chapter I noted that each of the three transformations of the ray images occurred 
at one-second intervals and that the third image of the “wilted” rays then remained 
in place for an additional 12 to 15 seconds.  The entire sequence lasted no longer 
than 15 to 18 seconds, a duration is consistent with research showing that the mean 
time required for the paroxysmal discharge of hippocampal neurons to propagate to 
the contralateral hippocampus, triggering a bilateral mesotemporal seizure, is 8.7 
seconds with a range that varies from 1 second to 51 seconds [Spencer and Spencer, 
1994].  

The vision of lightning-like flashes was accompanied by loud crackling and 
sizzling sounds reminiscent of an electrical circuit “shorting out.”  A similar com-
bination of visual and auditory symptoms was reported in a study by Ketter et al. 
[1996] where the researchers injected procaine in the anterior limbic regions of 
32 volunteer subjects to see what developed once the neuron assemblies became 
hyperexcitable.  More than a quarter of the subjects (9/32 = 28%) reported see-
ing “unformed visual hallucinations (lights or colors reported as intense or very 
intense),” and almost all of the subjects (29/32 = 90%) reported hearing auditory 
hallucinations described as “unformed buzzing, ringing, or electronic sounds.”  

Paroxysmal Sensorimotor Symptoms

The ecstatic seizure caused muscle tremors in my toes, legs, arms, fingers, 
face, and in the bulbospongiosus muscle in the perineal region.  These widely dis-
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persed tremors are consistent with cortical reflex myoclonus, a symptom often 
associated with partial seizures [Hallet, 1997].  The spread of paroxysmal activity 
from the hippocampus to the amygdala could eventually trigger an outbreak of 
cortical reflex myoclonus if the paroxysmal activity spread from the amygdala to 
the anterior nuclei of the thalamus, then on to the cingulate cortex, then on to the 
sensorimotor cortices [Amaral et al., 1992].  

I don’t know how to explain the perception that a “current of energy” was 
flowing up from the lower extremities into the trunk toward the crown of the head, 
even though many Tantric teachers have described such an experience (“the rising 
of kundalini”).  I can think of two possible explanations for this perception, both of 
which involve some degree of imaginative reconstruction of the actual physiologi-
cal event:  (1) there might be a veridical perception of a “current,” but, if so, it is 
probably limited to the lower extremities, arms, and trunk, so that the perception 
of a continuous “current” rising all the way to the top of the head is a misreading 
of the actual situation; or, (2) there might be no directional “current” at all but only 
the subject’s imaginative interpretation that so many tremors occurring contem-
poraneously must somehow be linked.  My best guess is that this sensation of a 
“current of energy” is a proprioceptive awareness that waves of paroxysmal excita-
tion generated in the hippocampus are coursing through the sensorimotor nuclei of 
the thalamus—the VPL and the VPM—where the relay-neurons are organized in 
somatotopic patterns [Kahle et al., 1978].  These thalamic neurons project to target 
cells in the sensory and motor cortices which are also organized in somatotopic 
patterns [Penfield and Jasper, 1954].  The somatotopic organizations of the senso-
rimotor nuclei of the thalamus and the sensorimotors cortices are often represented 
by drawings of an “homunculus” where small icons representing body parts are ar-
rayed along a crescent arc that represents the curve of the anatomical structure.  At 
first I thought it might be possible that a wave of seizure-driven excitation would 
flow through the sensorimotor nuclei in a continuous stream which would stimu-
late the neuronal circuits that subserve the toes and legs first and then the regions 
subserving the trunk, arms, fingers, and face.  In this view, the signals relayed from 
the thalamic nuclei to the sensorimotor cortices would then activate a similar flow 
there, so that the subject would perceive some continuity underlying the myriad 
muscle tremors.  Then I noticed that there is a major problem with this hypothesis:  
the somatotopic patterns in the sensorimotor cortices are not aligned in a continu-
ous pattern beginning with the lowest extremities and ascending up the body to the 
crown of the head.  The lower extremities are represented first, occupying the apex 
of the cortical mantle, and as one moves in a lateral direction along the crescent arc, 
the trunk, then the mid-body, then the shoulders are represented, but this ascending 
progression stops at the shoulders; as one continues to trace along the surface of 
the cortical mantle in a lateral direction, moving down toward the base of the brain, 
the body parts are aligned in descending order:  the crown and forehead is repre-
sented next, then the eyes and face (which are situated farther down the curve), and 
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the lips, tongue, and chin are located even lower down.  Therefore, even if a wave 
of seizure-driven excitation were to move through the sensorimotor nuclei of the 
thalamus in a continuous direction, this flow could only generate the priopercep-
tion of an ascending “current” in the lower extremities, the trunk, and the arms and 
fingers, then, if the wave of excitation were to keep on moving in the same lateral 
direction, it would begin to generate the prioperception of a “current” descending 
from the top of the head to the eyes and face and on to the lips and tongue.  This 
discontinuity suggests that the perception of a sensorimotor “current” ascending 
all the way from the toes to the crown of the head must involve some degree of 
confabulation by subjects who are trying to make sense of their having so many 
tremors occurring simultaneously.

The Psychic Symptoms of Ecstasy

The paroxysm produced feelings of exhilaration and of awe mixed with 
fear.  The fear component, an experience often reported by patients with temporal 
lobe epilepsy, is consistent with paroxysmal activity having spread from the hip-
pocampus to the amygdala [Buzsáki et al., 1995; Ketter et al., 1996; Rauch et al., 
1996].  Another psychic symptom was the orgasmic sensation diffused throughout 
the body, not focused in the genitals.  This sensation is consistent with the spread 
of high amplitude paroxysmal activity from the hippocampus to the septum which 
emits high-amplitude discharges during normal sexual orgasm [Stevens et al., 1969; 
Heath, 1972; Liporace and Sperling, 1997].

After the seizure, I felt euphoric for about an hour.  Euphoria is only rarely 
reported as a symptom of epileptic seizures [Fish, 1997]; there are, however, a 
few accounts.  In the procaine injection study by Ketter et al. [1996] that I men-
tioned earlier—the same study where subjects saw phosphenes and heard phantom 
sounds—a quarter of the volunteer subjects reported feelings of euphoria (9/32, 
or 28%).  Endogenous opoids probably play an important role in generating post-
seizure euphoria.  Limbic seizures release endogenous opoids which can persist at 
enhanced levels for up to two weeks [Bausch and Chavkin, 1997; Engel and Ro-
cha, 1992].  Endogenous opoids are intimately involved in neural transmission and 
synaptic reorganization in the hippocampus [Simmons and Chavkin, 1996]. When 
seizures interfere with the normal regulation of these opoids, this often causes an 
imbalance in the normal process of homeostasis and unpleasant rebound effects:

The activity-induced plasticity associated with recurrent temporal lobe seizures, 
therefore, should result in changes in opoid function that predispose to withdrawal 
phenomena.  Limbic seizures induce enhanced enkephalin synthesis lasting for up 
to 2 weeks. . . . Patients with temporal lobe epilepsy demonstrate enhanced mu 
[opiate] receptor binding in the neocortex of the epileptogenic temporal lobe on 
PET. . . . if animals or patients become dependent on enhanced endogenous opiate 
activity as a result of seizures, and also have up-regulation of mu receptors, then 
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severe withdrawal effects, such as . . . depression in humans, might be expected 
when seizures do not recur frequency [Engel and Rocha, 1992, p. 341].

Anyone familiar with the literature of religious mysticism will recognize 
the potential relevance of a rebound effect in the regulation of endogenous opoids 
for explaining the complaints one often reads in the autobiographies of religious 
mystics.  John of the Cross, a famous Spanish mystic of the 16th Century, often 
complained that his ecstatic raptures of “fire-like light” were too few and too far 
between, and he described the long fallow periods that often occurred between ec-
stasies as his “dark night of the soul” [John of the Cross, 1973].  The modern Hindu 
mystic, Gopi Krishna, cited a similar complaint [Krishna, 1967].  

The medical literature contains a number of case studies of patients who 
experience “ecstatic auras.”  In epileptology the word, “aura,” is used to refer to 
simple partial seizures in which the patient retains conscious awareness of what’s 
happening.  Auras often occur as harbingers of more severe seizures in which con-
sciousness is significantly impaired or lost altogether.  The case studies of ecstatic 
auras are particularly important for our investigation and warrant an extended re-
view, which I present in Chapter 10, “What Kind of Seizure Is It?”

The EEG Test Results

In the EEG test administered about four months after the ecstatic seizure, 
I was monitored for an hour by a routine 10-20 array of scalp electrodes and also 
given a photostimulation test.  The EEG machine used in my test was not the most 
recent model even in 1989 when the test was administered, which means the topo-
logical maps of brainwave frequencies are not as legible as the more recent vintages 
used in the studies of experienced meditators that we’ll examine in the next chapter.  
My test results are preserved in small (3x3) Polaroid photos with very low resolu-
tions which makes them hard to read even in the originals, a problem exascerbated 
by my having to confine myself to grayscale images in this book.  Given these con-
straints, I thought it best to convert the original photos into the digitalized drawings 
that are presented in Figure 31.

Panel A in Figure 31 compares the two brainmaps that summarize the 
“highest” and “second highest” brainwave frequency distributions that occurred 
during the EEG test.  The highest and second highest brainwave distributions are 
virtually mirror-images of one another: when low-alpha and theta frequencies were 
predominant in one hemisphere, beta activity was predominant in the contralateral 
hemisphere.  A predominance of low-alpha and theta frequencies is a pattern typi-
cally reported in EEG studies involving subjects who are still in the early stages 
of meditation (see Chapter 9, “Empirical Studies of Meditators”).  There is signifi-
cantly more beta activity in my EEG than one would normally expect to find while 
someone is meditating.  I attribute this anomaly to the fact that I was not meditating 
during half of the session and also to my practice of engaging in “participant ob-
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Figure 31.  The EEG test results.  A.  The highest and the second-highest distributions of 
brainwave frequencies recorded during my EEG test.  This test was conducted about 4 
months after the ecstatic seizure.  The highest frequency distribution is a predominance of 
low-frequency theta and alpha waves over the right hemisphere with a preservation of beta 
activity (typical of waking consciousness) in the left hemisphere.  The second-highest distri-
bution of brainwave frequencies is a mirror-image of the highest:  the alpha/theta activity 
predominates in the left hemisphere while the beta activity shifts to the right hemisphere.  
These brainwave frequency distributions are typical of those reported in studies of medita-
tors who are in the earlier stages of meditation, except that beta activity is more prominent 
than would be expected.  The beta activity is most likely the result of my having meditated 
for only half of the session and also may be an artifact of my ability to split off a portion of 
consciousness to engage in “participant observation.”  B.  The EEG power spectra for delta 
band activity.  The Z-score summarizes delta activity in terms of the number of standard 
deviations (SDs) above or below normal.  In my reading, the delta band Z-score is highly 
abnormal:  in the small, white oval shape positioned over the right temporo-parietal region 
there is a surge of delta activity rising to 5 SDs above normal; in the jagged band that sur-
rounds the oval, delta activity soars 7 SDs above normal; and over the rest of the cortical 
mantle the delta activity rises above the maximum recording range of the EEG machine, 
registering at “over 7 SDs.”  Note the “earmuff-like” pattern of the small oval shape posi-
tioned over the temporo-parietal region where delta activity reaches 5 SDs above normal.  
This distinctive earmuff pattern appears frequency in the EEGs of expert meditators con-
current with their report of  “peak experiences.”  The presence of high-amplitude activity 
centered around the vertex of the skull to form a “table-top” is another pattern frequently 
observed in expert meditators, but here the EEG topology is not detailed enough to reveal 
if this pattern is present or not.  C.  The original Polaroid photo presenting the computer-
generated results of my EEG test compared with averages from an age-adjusted database.  
While the low-resolution image is barely legible, it is possible to make out that, in my case, 
there are abnormal surges in delta band activity in almost all electrodes.

servation” where I split off a portion of conscious awareness in order to be able to 
critically examine and evaluate the fluctuations of mental phenomena at the same 
time that I’m observing them—a skill that obviously played an important role by 
enabling the observations I’ve described in this book. 

Panel B shows the average power spectra (PS) for delta frequencies.  Power 
spectra are displayed as Z-scores which indicate the number of standard deviations 
(SDs) above or below normal.  My delta band Z-score was abnormally high:  in the 
small white oval  positioned over the right temporo-parietal region the delta activity 
reached 5 SDs above normal; in the jagged band surrounding that oval, the delta 
activity reached 7 SDs above normal; and over the rest of the cortical mantle the 
Z-score rose above the maximum recording range of the EEG machine to register 
as “more than 7 SDs above normal.”  Puzzled by this unexpected surge of delta 
activity, I wrote the manufacturers of the machine to ask their advice in interpreting 
these Z-scores.  Dr. Pierre Le Bars, who was at that time the physician-advisor and 
executive vice president at the HZI Research Center, sent me this note:
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In this type of printout, the system used a Z-score scale where red [the color of 
the jagged band in the original photo - PN] and black [the color of rest of the cor-
tical mantle] are standard deviations of 7 and above 7, respectively.  In the case 
presented in your picture, the color scale needs explanation as follows:  delta—de-
viation from age-matched norms is highly significant with more than a 7 standard 
deviation increase, while, on the other end, if we consider alpha, a statistically 
significant decrease (blue-white) is observed in almost all brain areas [Le Bars, 
1996, personal communication].

What is the significance of having so much high-amplitude delta activity 
in the EEG?  Is this a common occurrence?  Does this same anomaly appear in 
the EEG studies of experienced meditators published in the medical literature?  If 
so, why aren’t there more comments that point out this phenomenon and assess its 
potential significance?  As my investigation continued, the importance of this ques-
tion became increasingly evident and the unanimous disregard of this subject by 
prominent researchers working in the field seemed more and more puzzling.

Excess Excitability and Compromised Inhibition

The observation that sensorimotor and emotional symptoms similar to those 
I experienced during the seizure could later be evoked by exposure to certain spe-
cific kinds of visual stimuli suggests that there must have been some excitotoxic 
damage to inhibitory circuits that would normally prevent or dampen these par-
ticular responses.  It seems likely that the compromised inhibitory circuits would 
be located where the paroxysmal discharges first broke out—in the uncal region 
of the left hippocampus, and, to be more specific, in the neurons that inhibit the 
granule cells located in the uncal extension of the dentate gyrus, the Ligature of 
Giacomini.  This points to hilar (CA3/CA4) neurons that are situated immediately 
adjacent to the uncal extension of the dentate gyrus (DG’), a site which is particu-
larly interesting because it is where axons of the ventral hippocampal commissure 
projecting from the contralateral hippocampus would terminate if humans still have 
a functioning remnant of the VHC.  Suppose, then, that a few inhibitory neurons 
were damaged in the initial outbreak of paroxysmal discharges—for example, as-
sume that the inhibitory neurons controlling three continguous granule cells were 
damaged, since this is the minimum number of granule cells needed to produce the 
phosphene image of the trident rays according to the computer modeling scenario 
we discussed earlier in this chapter.  When these damaged neurons are unable to 
carry out their normal function of modulating the excitability of those three granule 
cells, this disinhibition will allow more exitatory signals to pass through the dentate 
gyrus than would formerly (and normally) have been allowed.  Damage to inhibi-
tory interneurons in the hippocampus is a common finding in patients who suffer 
from recurring mesotemporal seizures [Lothman, 1997; Williamson et al., 1999], 
and even a single epileptiform afterdischarge can cause some structural impairment 
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to those circuits [Horvath et al., 1990; Mello and Covolan, 1996].  This disinhibi-
tion and the effects of the excess excitation thus released might explain why, after 
the seizure, I continued to see a residual glow of white phosphene in the upper 
right quadrant of the visual field where I saw the “explosive” phosphene events 
during the seizure onset.  It might also explain why I experienced a recurrence of 
the seizure-related sensorimotor symptoms when I looking at a scene where bright 
sunlight was reflecting off the surface of a large lake or snowfield.  

It is more difficult to explain why similar symptoms of excess excitability 
would appear when I looked at scenes where there was a strong element of visuo-
vestibular conflict.  Some studies in monkeys provide interesting clues about the 
effects of visuo-vestibular conflict not only in the vestibular nucleus but also in 
the hippocampus.  Baloh and Honrubin [1990] implanted monkeys with depth-
electrodes and placed them in situations where their visual cues about self-motion 
conflicted with their vestibular cues, a mismatch that caused neurons in the vestibu-
lar nucleus to fire at maximal rates, and, similarly, Vibert et al. [1997] found that 
other neurons in the monkey vestibular nucleus responded only when the visual 
and vestibular cues matched.  These findings show that some aspects of visual and 
vestibular information get integrated in the vestibular nucleus, but other studies 
show that hippocampal neurons also respond to visuo-vestibular conflict.  Horii et 
al. [1994] induced vestibular conflict in rats by inserting a heat stimulus in one ear 
only; this challenge produced a significant increase in the release of acetylcholine 
in the hippocampus.  This finding is corroborated by Vitte et al. [1996] who found 
that a mismatch in vestibular signals activates the septohippocampal cholinergic 
system, a stimulus which evokes the release of acetylcholine in the uncal pole (see 
Chapters 6 & 7).  Research on the processing of spatial information also documents 
the participation of hippocampal neurons in the processing of signals encoding 
visuo-vestibular conflict.  In primates the processing of information about spatial 
location has long been thought to take place exclusively in the retro-hippocampal 
cortices, not in the hippocampus proper [Aguirre et al., 1996], but there appears 
to be an important exception to this general rule:  a study by O’Mara et al. [1994] 
found that the processing of integrated visuo-vestibular information is processed, 
not in the retro-hippocampal cortices like other types of spatial information but in 
subfield CA3 of the hippocampus proper:

Some of the neurons of the hippocampus in this study were influenced by visual 
stimuli, and in particular by the movement (rotation/translation) of the walls of the 
testing chamber . . . .  This was shown by the smaller responses some whole-body 
motion neurons showed when the visual field was occluded (60% of the sample 
tested with occlusion), and by the finding that some of these neurons responded 
when the testing chamber moved but the monkey was still.  Some neurons had 
direction-sensitive responses that were consistent with the hypothesis that they 
received appropriate direction-selective inputs from both vestibular and visual 
inputs (p. 6520; emphasis added). 
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If a significant proportion of the processing of integrated visuo-vestibular 
information in primates takes place in subfield CA3 of the hippocampus, and if 
exposure to visuo-vestibular conflict triggers septohippocampal stimulation of the 
entire hippocampal pole, then it is reasonable to infer that visuo-vestibular conflict 
enhances neuron excitability in the uncal extension of subfield CA3—in the stratum 
oriens layer wrapped around the surface of the uncal pole, in the Ligature of Giaco-
mini (the uncal extension of the dentate gyrus), and in the hilar (CA3/CA4) neurons 
which are sandwiched between.  Humans are often exposed to visuo-vestibular 
conflict with no ill effects and usually the subject is not aware of the proprioceptive 
processes are activated to support an appropriate behavioral response, but, in the 
circumstances I’ve described, where a simple partial seizure damaged a small num-
ber of inhibitory neurons in the uncal extension of the dentate gyrus, the exposure 
to visuo-vestibular conflict and the consequent enhancement of neuron excitability 
in the uncal pole might cause the disinhibited granule cells to send more excitatory 
signals through the perforant path of the hippocampus, and, from there, into the 
retro-hippocampal temporolimbic cortices. 

This hypothesis about visuo-vestibular conflict and the selective enhance-
ment of neuron excitability in the uncal pole fits well with the “comparator” model 
of hippocampal function proposed by Vinogradova [2001].  We can combine the 
two hypotheses to arrive at a possible explanation for why I experienced a weak 
resurgence of seizure-related sensorimotor symptoms in response to scenes pre-
senting strong visuo-vestibular conflict.  In Vinogradova’s view, hippocampal 
subfield CA3 contains many pre-existing neuron networks that have been forged 
by long-term potentiation.  The function of these pre-existing neuron networks is 
to determine which afferent signal patterns do not match the patterns already em-
bodied in pre-existing networks, where a mismatch would mean that these afferent 
signals are either new or otherwise attention-worthy.  Neurons in CA3 normally 
fire at very high rates, but there is a brief suppression of this high firing rate upon 
the arrival of afferent signals, then a rapid return to the normal rate.  If the affer-
ent signals do not match the pre-existing networks, the initial suppression of firing 
rates is maintained just long enough to amplify those signals, thereby encoding 
them as novel or otherwise attention-worthy.  The amplification and encoding oc-
curs when the prolonged suppression of CA3 neurons inhibits the inhibitory effect 
the CA3 neurons would normally impose on target cells in CA1.  Where the CA3 
inhibition is lifted, CA1 neurons discharge more frequently, a differential firing rate 
that reinforces the signal patterns in which those neuron participate—and those am-
plified signal patterns become salient in the reciprocal temporo-ammonic circuits 
that maintain a record of the signals that were initially received by the entorhinal 
cortices and referred into the hippocampus for further processing.  But suppose 
that, by contrast with this normal course of events, the structural integrity of the 
uncal extension of the dentate gyrus is slightly compromised because a small num-
ber of inhibitory neurons were damaged as a result of a temporolimbic seizure:  in 
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this circumstance, an exposure to visuo-vestibular conflict such as I’ve described 
might alter the normal CA3 processing of signals received from the dentate gyrus.  
This would create three effects that compete with one another.  Most CA3 neurons 
would respond in normal ways, that is, they would undergo an initial suppression 
that would be sustained if there was no match between the afferent signals and 
the pre-existing neuron networks.  But at the same time there would be a diffuse 
increase in neuron excitability throughout the uncal pole triggered by the exposure 
to visuo-vestibular conflict (and by attentive fixation, if that behavior happened to 
also be involved); this general increase in neuron excitability would affect neurons 
in subfield CA3 and also granule cells in the uncal extension of the dentate gyrus—
and the enhancement of neuron excitability in these regions is likely to compete 
with the prolonged suppressions imposed on CA3 neurons when incoming signals 
do not match pre-existing networks.  Finally, the excitotoxic damage to inhibitory 
neurons would allow a few granule cells to discharge more frequently than normal, 
a process potentiated by septohippocampal stimulation of acetylcholine release, 
and the effect of this excess excitation leaking into subfield CA3 would further 
exascerbate the hyperexcitability already present.  If we infer that this stream of 
excess excitation is relayed through the hippocampus into the adjacent temporal 
cortices, then referred back to the midline thalamus and the on into the sensorimo-
tor nuclei, this small amount of abnormal excitation might be enough to initiate 
unidirectional waves in that structure that eventually register in consciousness as 
the sensation of a “current” triggering muscle tremors throughout the body.  If 
this were to occur, then behaviorally-relevant perceptions that would normally be 
amplified by the CA3-CA1 interaction as being novel or attention-worthy would 
be disrupted to some extent by competition with abnormal signals that are gener-
ated by the compromise of certain inhibitory circuits, signals that increase neuron 
activity in sensorimotor circuits to the point of establishing conscious awareness of 
prioperceptive processes that would normally remain subliminal.
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