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A Neurobiological Model

for Near-Death Experiences.

II: The Problem of Recall of Real
Events
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Juan Carlos Saavedra-Aguilar, M.D.
University of Chile

ABSTRACT: In this article we propose a scientific approach to explain the
fact that some near-death experiencers (NDErs) are able to recollect and
verbalize real events occurring in the environment during the experience.
Our model assigns a central place to priming, multiple declarative memory,
and verbal modules. These biological mechanisms lead to the assimilation
of multiple external cues, the consolidation in memory of matched primed
environmental events, and the transformation and creation of logically struc-
tured functional engrams. Finally, the after-NDE behavioral and verbal in-
teractions between the experiencer and a community of observers are
discussed, together with their results.

Until now, near-death studies have been carried out along several
approaches, some of which are incompatible. The emergence of
neurobiological models strongly suggests that near-death studies
have reached a stage allowing a systematic and rigorous organiza-
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tion. Naturally, the task of squeezing a large body of facts into a
model can be a painful one, especially when personal beliefs are
involved. The presence of the really arbitrary, such as religious and
personal beliefs, and the moderately arbitrary, which are necessary
in the first steps in the construction of a scientific model, results
in the existence of various basically different “explanations” for the
same phenomenon.

In the case of near-death experiences (NDEs), a detailed neuro-
biological model has been proposed (Saavedra-Aguilar and Gémez-
Jeria, 1989a, 1989b). Later, some extensions or variations of it were
presented (Appleby, 1989; Jansen, 1989a, 1989b, 1990; Morse,
Venecia, and Milstein, 1989; Owens, Cook, and Stevenson, 1990).
Some of these authors seemed to be unaware of the near-death re-
search literature. Of course, the proprietary questions are not of
much importance, but it is strictly necessary to keep the literature
straight. A short time ago, an approach we feel was methodologi-
cally erroneous was used to find similarities between some NDEs
and multiple personality disorder (MPD) (Serdahely, 1992). Consid-
ering that is has been shown that there is a phenomenological over-
lap between MPD and some cases of obsessive-compulsive disorder
(Ross and Anderson, 1988), we might conclude erroneously that per-
haps some NDEs have similarities with some obsessive-compulsive
disorders. Naturally, this is not the case: the NDE is.not a clinical
disorder.

In addition there have been proposed nonscientific models such
as the “transcendental” one, in which personal beliefs are mixed
with religious traditions (Basil, 1991). We believe that time will
show that scientific models are the only ones accounting for near-
death phenomena. In this article, we will center our work in scien-
tific terms. A tentative working strategy for developing this model
is shown in Figure 1, with the understanding that scientific models
always need to be ameliorated in the light of new knowledge (Nagel,
1991).

The problem that will be explored here is the following: some per-
sons are able to recollect and verbalize, at least partially, real events,
such as a nurse’s voice or the color of a doctor’s clothing, occurring
in the environment during an NDE. We shall present and discuss
recent evidence about the functional mechanisms by which the nerv-
ous system of a person in an abnormal state is able to deal with the
environment. This article initiates a scientific approach to the above-
mentioned aspect of the NDE.
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Figure 1
A Simplified Strategy for a Scientific Approach to NDEs
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Neurobiological Evidence and the Model
Anesthesia and Environmental Awareness

During anesthesia, 1 to 75 percent of patients show variable states
of awareness of the environment, but with no recollection of it upon
awakening. Furthermore, conscious recall of contextual environ-
mental events during a surgical procedure is reported by about 1
percent of patients (Kulli and Koch, 1991; Schultetus, Hill, Dharam-
raj, Banner, and Berman, 1986). In recall, the patient remembers
and communicates intraoperative events during the surgical proce-
dure. More strikingly, priming effects have been reported in anesthe-
tized subjects, although the existence of such effects has been
challenged by some reports (Eich, Reeves, and Katz, 1985; Kulli and
Koch, 1991; Levinson, 1965; Maintzer, 1979).

The evidence indicates that, despite the anesthetized organism be-
ing in a state hindering reaction to the environment, the environment
can influence the organism, which may then behave in a more or
less appropriate way. It is therefore arguable that, during the NDE,
some persons may use the same biological mechanisms underlying
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awareness and recall during anesthesia. These mechanisms seem to
involve the various processes sustaining learning and the memory of
events taking place in the environment. Furthermore, for the sub-
sequent conscious communication of these processes, the verbal func-
tional system seems essential.

Learning and Memory Processes: The Importance of Priming

If an organism is able to adapt to the environment, it has to learn
(that is, consolidate in some functional way in its structure) contin-
gent aspects of the environment. This process allows the subsequent
reconstruction of this particular configuration with regard to different
sets of relational environmental events, generating the memory proc-
esses and their behavioral consequences. Memory processes have
been classified as unconscious procedural memories and conscious
verbal declarative memories (Baddeley, 1987; Squire, 1987). A basic
mechanism that seems to underlie procedural and declarative mem-
ory appears to correspond to priming.

Priming refers to the implicit facilitation of sensory events and
their behavioral results, brought about by widely different uncon-
scious and subliminal environmental stimuli, which nevertheless can
be structured as sets of specific functional processes in early neural
sensorimotor processing (Squire, 1992; Tulving and Schacter, 1990).
In a classic experimental paradigm, different stimuli, such as letters
or geometric figures, are tachistoscopically presented to the subject
during brief intervals of 1-2 milliseconds. The subject does not report
any conscious recall of these stimuli. Later, when a list of related
and unrelated stimuli are presented and the subject is instructed to
choose some of them, the contingent stimuli are chosen more fre-
quently than the unrelated ones. Priming appears to involve the sen-
sorimotor primary areas; letters and forms appear to be structures
in right posterior brain regions, while sequences of words are primed
in the left posterior brain regions (Squire, 1992).

Priming is affected by the environmental context and by the affec-
tive state of the subject (Bornstein and Pittman, 1992; Niedenthal,
1992). It is a primary mechanism that can be used by long-term dec-
larative memory processes and by short-term memory processes
(Squire, 1987), and it is also essential for procedural learning. The
affective state of the organism could modulate the priming mecha-
nism through the connections between limbic structures, such as the
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amygdala, and the primary sensory areas. Since these regions are
important in declarative memory, the content of these memories can
affect priming. The procedural memories could act on priming in sen-
sorimotor areas through the connections between the basal ganglia,
including thalamic nuclei, and these regions. We suggest here that
the effect of declarative and nondeclarative memories on priming
seems to provide the fine tuning of this process to more restricted
environmental aspects. On the contrary, it is expected that in cases
of decreased alertness, such as during anesthesia and near-death
situations, this abnormal state results in a priming mechanism func-
tioning in a less restricted way.

The net result of the latter situation would permit priming to be
gated by a wider set of environmental events. In this biological con-
dition, declarative memory processes could access a broader set of
primed representations of the environment. This would result in the
possibility of “knowing,” by using declarative memory and its neces-
sary related verbal mechanism, different actual events that occur
during, for example, a surgical procedure. In the case of NDEs, the
same mechanism could permit the recall of wider aspects of the en-
vironmental situation related to this experience. To understand fully
the implication of this possibility, it is useful to discuss some aspects
of verbal mechanisms and their relevance to this situation.

The Verbal System and Its Relevance in the Unification
of Consciousness

Michael Gazzaniga (1985) discussed the experimental evidence re-
garding the role of the verbal system in making “logical” verbal in-
ferences dealing with different behaviors and affective states of a
subject, and its role in the generation of the self. Based on evidence
such as split-brain patients, he suggested that different modules of
the brain permanently elicit different nonverbal behaviors and affec-
tive states. A specialized system, the verbal behavioral system, gen-
erates different beliefs related to each situation. This process is
essential for making sense of various behavioral repertoires and af-
fective states.

This operation is based on past sociocultural and individual expe-
riences and integrates these different elements into a more or less
coherent and socially plausible hypothesis, resulting in a personal
belief system (Saavedra-Aguilar and Gémez-Jeria, 1991). This mecha-
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nism uses declarative memory processes that, in turn, are modulated
recursively by different processes such as priming. As we said above,
in abnormal states, such as those associated with anxiety or placidity,
the declarative memory processes could gain access to a wider set
of environmentally-primed events. In these situations, the verbal sys-
tem is flooded with declarative neural processes that, in turn, are
based on this wide priming structuring occurring in primary areas.

As postulated by Gazzaniga (1985), this jigsaw puzzle of environ-
mental events can be integrated by this system through the genera-
tion of a coherent personal hypothesis, or belief. Hence, this belief
can be integrated with previous knowledge, resulting in a coherent
story. This “story,” corresponding to a specific belief about a situation,
can be highly accurate, compared to the actual events that gated the .
priming processes. As the verbal system functions in a logically struc-
tured way, the subject knows that he or she was paralyzed, with
eyes closed, but nevertheless heard the doctor’s voice and the noises
of the surgical suite. A good “hypothesis” is to create the belief that
he or she was looking at this situation from above, by using and
gating the access of previous contextual visuokinesthetic memories,
such as the ones that are common in some dreams.

These memory fragments are integrated with the primed related
declarative memories, resulting in the belief that the subject was ac-
tually observing the situation, that is, having an out-of-body experi-
ence (OBE). Since this can generate accurate reports about the actual
conditions of the situation, accessed through the facilitated primed
mechanisms, the belief is strengthened and consolidated in the sub-
ject’s personal biography and in the beliefs of the audience. It should
be clearly understood that this mechanism does not operate only in
verbal terms, but uses recursively different visuokinesthetic memory
processes and memories of personal beliefs, such as religious ones.
Nevertheless, this specific explanation for some OBEs does not ex-
clude other mechanisms to explain this mental experience.

Commentary

The model suggested above integrates the personal history and be-
liefs of a subject with neural mechanisms representing the actual
events that took place during the episode. This model is summarized
in Figure 2. Since some data of the experiencer’s story can be cor-
roborated by another observer or by a community of observers, this
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Figure 2
The Model for Recall of Real Events Occurring During
an NDE
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leads other people to believe the story — which, by a subsequent feed-
back mechanism, reinforces the subject’s belief. Because most near-
death experiencers are not really near death (Gabbard and Twemlow,
1991; Gabbard, Twemlow, and Jones, 1981; Owens, Cook, and Steven-
son, 1990), and because in the verbal report of the story there appear
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some elements of the subject’s own culture (Gémez-Jeria, 1993), we
get the propagation of an “acceptable” tale. Given that this tale de-
mands an explanation as a complete truth, the final stage of this
process is the production of several sets of nonscientific statements
claiming to be “explanations.”

We must add that the attempt to redefine the NDE as an experi-
ence occurring only during a real near-death situation is a groundless
way of trying to keep NDEs from being explained. We hope that this
paper will open a serious discussion about the nature of the different
stages of the near-death experience and their contents, taken as, for
example, elements appearing in the field of consciousness.

Finally, it would be desirable to discuss the advisability of changing
the name of the NDE. A change of name will not modify the fasci-
nating nature of this mental experience, but it will change several’
prejudices about its nature. We strongly feel that the vocabulary ac-
tually in use is an obstacle that the theory has to overcome, just as
the search for a theory is hindered by the constraints of some habits
of thought regarding astral planes and souls.
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