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 SEQ CHAPTER \h \r 1Paralysis and the Enactive Theory of Perception (2,899 words)

Obviously perception is embodied.  After all, if creatures were entirely disembodied, how could physical processes in the environment, such as the propagation of light or sound, be transduced into a neurobiological currency capable of generating experience?  Is there, however, any deeper, more subtle sense in which perception is embodied?  Perhaps.  Alva Noë’s (2004) theory of enactive perception suggests one possibility.  Where it is commonly thought that


(CAH) Perceptual experience is caused, in part, by sensorimotor skills,

Noë suggests the more radical hypothesis that


(COH) Perceptual experience is constituted, in part, by sensorimotor skills.

Clearly these two hypotheses offer distinct conceptions of the embodiment of perception.  They offer different conceptions of the role of peripheral nerves and muscles in perceptual experience.
My talk today will cover material from a larger paper.  This larger paper argues that Noë’s (2004) two principal sources of evidence fail to support (COH) over (CAH) and that there is experimental evidence that favors (CAH) over (COH).  In today’s talk, I will review some of this experimental evidence against (COH).
1. Refining (CAH) and (COH).


Five features of (CAH) and (COH) bear comment.  First, in investigating these hypotheses, it is common ground that perceptual experience is, in some sense, other than mere peripheral stimulation of the sense organs and something more than sensation.  Perceiving is more than a “blooming, buzzing confusion.”  Perceiving might, thus, involve the application of concepts to sensations or the organization of sensations into concepts.  


Second, it is probably common ground that in asking whether perceptual experiences are constituted, in part, by sensorimotor skills we are asking an empirical question.
  Thus, to make this an interesting empirical question, rather than a matter of stipulation, we will want some characterization of “perceptual experience” that is conceptually independent of sensorimotor skills.  In other words, it would be uninteresting to find that perceptual experiences are constituted, in part, by sensorimotor skills if one simply means by “perceptual experiences” those experiences that are constituted, in part, by sensorimotor skills.  That is, we presuppose that it is conceptually possible to have perceptual experiences that are not constituted, in part, by sensorimotor skills, even if as a matter of empirical fact this is impossible on the grounds that perceptual experiences are constituted, in part, by sensorimotor skills.


The third refinement concerns what a sensorimotor skill is.  To begin with, a sensorimotor skill is a capacity to perform in a certain way, rather than merely possessing some theoretical understanding or understanding of what is practically involved.  It is one thing to know what a poker face is, to have a theoretical understanding of what it is, or to understand what is practically involved in having one.  It is another to have the skill to keep a poker face during a poker hand.  It is the actual sensorimotor skill, rather than theoretical knowledge of the skill that might be had by an independent scientist, that is supposed to require embodiment in muscles and peripheral nerves.

Fourth, it should be emphasized that this paper is concerned with synchronic hypotheses, rather than diachronic hypotheses.  It is not concerned with the role of ontogeny or phylogeny in perception.  The issue is how, at a given time, perception involves sensorimotor knowledge, if at all.  Does perception at a given time causally depend on sensorimotor skills?  Does perceptual experience at a given time constitutively depend on sensorimotor skills?  It is a separate matter whether or not the perceptual abilities of any organisms, as a matter of evolutionary fact, require sensorimotor skills.  Perhaps an organism could evolve perceptual capacities in the absence of sensorimotor skills; perhaps not.  This evolutionary issue, however, is not the present concern.  It is also a separate matter whether the (normal or proper) development of an individual organism’s perceptual abilities depends on the possession of sensorimotor skills.  There is experimental evidence to suggest that organisms must interact with and explore the world in order to develop normal perceptual experiences.  This developmental issue, however, is not the topic of the present discussion.  


Fifth, although Noë, (2004), devotes most of his attention to vision, we should not simply assume that all sense modalities involve sensorimotor skills or that they all involve sensorimotor skills in the same way.  Scientific familiarity with the sense modalities reinforces this point.  Vision seems to make the greatest demands on sensorimotor skills.  For example, the eye is in constant motion due to a variety of factors.  Two or three times per second the eye moves from one fixation point to another.  The eye saccades.  During these saccades we do not experience blurring or distortion in proportion to the rate of eye movement.  Nor do we experience significant distortions when we move our heads normally.  There are sensorimotor mechanisms for preventing distorted perceptions in these cases.  This stability through saccades and head motions might be contrasted with the distortion introduced when a person moves her eye by pushing on it through the eyelid with her finger.  There are no compensatory mechanisms for handling the finger-induced eye motions.  In contrast to this, and other, sensorimotor mechanisms intimately at work in visual perception, olfactory perception appears to require fewer sensorimotor compensatory mechanisms.   Part of the reason is that olfaction seems to be less dependent on features of spatial localization.  So, it could well be that some forms of perception constitutively involve some kinds of sensorimotor skills, where other forms of perception involve other (kinds of) sensorimotor skills.  We should not simply assume that all forms of perception make equal demands on sensorimotor skills. 

1. The Problem of Paralysis

The problem that paralysis poses for (COH) is simple.  If perceptual experience is constituted, in part, by sensorimotor skills, then loss of sensorimotor skills should preclude perceptual experiences.  In paralysis, one loses sensorimotor skills, but not perceptual experience.  The following text from Noë invites this problem:
Genuine perceptual experience depends not only on the character and quality of stimulation, but on our exercise of sensorimotor knowledge.  The disruption of this knowledge does not leave us with experiences we are unable to put to use.  It leaves us without experience. For mere stimulation to constitute perceptual experience—that is, for it to have genuine world-presenting content—the perceiver must possess and make use of sensorimotor knowledge (Noë, 2004, p. 10).

So, the problem is that, in paralysis, a potential perceiver does not possess, and certainly does not exercise or make use of, sensorimotor skills.


Noë hints at two strategies that might be thought to solve the problem of paralysis.  The first is by appeal to sensorimotor knowledge as theoretical and the other by appeal to the incompleteness of paralysis.  The first approach does nothing to save the embodiment of perception; the second only works for a limited range of types of paralysis.


Consider, first, the possibility of appealing to theoretical knowledge.  Noë does not clearly and distinctly offer this appeal as a reply; it is at most a hint.  In his discussion of optic ataxia (the inability to co-ordinate motor actions with sensations), Noë writes:

The existence of optic ataxia, therefore, does not undercut the enactive view, for from the fact that a patient suffers optic ataxia, it doesn’t follow that he or she lacks the relevant sensorimotor knowledge.  What would undercut the enactive approach would be the existence of perception in the absence of bodily skills and sensorimotor knowledge which, on the enactive view, are constitutive of the ability to perceive.  Could there be an entirely inactive, inert perceiver? (Noë, 2004, p. 12).

What Noë suggests in the second sentence is that perceptual abilities must constitutively involve either bodily skills or (theoretical) sensorimotor knowledge; that is, either bodily skills or (theoretical) sensorimotor knowledge will enable perception.  In optic ataxia one loses the bodily skills but retains the theoretical sensorimotor knowledge.  Therefore, the enactive view predicts that those suffering from optic ataxia should not be completely without perception.  This reading is, however, somewhat strained by the concluding question in the passage.  An entirely inactive, inert perceiver would be without bodily skills, not one necessarily lacking theoretical sensorimotor knowledge.  So, in this passage it still looks as though Noë is committed to bodily skills found in muscles and peripheral nerves being constitutive of perception.
One paragraph later, Noë again hints that he might wish to appeal to theoretical knowledge to save the enactive theory of perception.  In considering paralysis, he writes,

More important, paralysis does not undermine the paralyzed person’s practical understanding of the ways movement and sensory stimulation depend on each other.  Even the paralyzed, whose range of movement is restricted, understand, implicitly and practically, the significance of movement for stimulation.  They understand, no less than those who are not disabled, that movement of the eyes to the left produces rightward movement across the visual field, and so forth.  Paralyzed people can’t do as much as people who are not paralyzed, but they can do a great deal; whatever the scope of their limitations, they draw on a wealth of sensorimotor skill that informs and enables them to perceive (ibid.)

Again, the initial sentences of this passage could be taken to mean that theoretical knowledge of the relations between bodily motions and objects are sufficient for preserving perception.  But, of course, there are the closing comments on what paralyzed people can and cannot do, which at least suggests that Noë is sticking by the idea that perception requires bodily sensorimotor skills.  So, perhaps, in certain cases, Noë will opt for the view that perception requires only theoretical knowledge, rather than bodily or sensorimotor skills.


Noë can, of course, define the theory of enactive perception as he wishes, either allowing theoretical knowledge to preserve perception or not.  If the view is that theoretical knowledge is sufficient to sustain perceptual experience in the absence of sensorimotor skills, then Noë apparently abandons the more interesting conceptions of the embodiment of perception.  If, however, theoretical knowledge does not suffice to sustain perceptual experience in the absence of sensorimotor skills, then the theory of enactive perception appears to be refuted by cases of paralysis.  So, be Noë’s view what it may, an appeal to theoretical knowledge will not support the embodiment of perception in nerves and peripheral muscles.

Noë’s second possible strategy for dealing with paralysis is to note that in the case of quadriplegics, paralysis is not complete. Here is the relevant text:

Paralysis is certainly not a form of blindness.  But isn’t that precisely what the enactive theory requires, that the paralyzed be experientially blind?  No.  The enactive theory requires that perceivers possess a range of sensorimotor skills.  It seems clear that quadriplegics have the pertinent skills.  Quadriplegics can move their eyes and head, and to some extent, at least with help from technology, they can move their bodies with respect to the environment (e.g., by using a wheelchair) (Noë, 2004, p. 12).

Noë is apparently equating paralysis with quadriplegia.  That is what enables him to say, correctly, that paralysis (understood as quadriplegia) does not require that the paralyzed be experientially blind.  Quadriplegia, however, is not the only source of paralysis.  In particular, there are forms of paralysis that arise from interference with the neuromuscular junction.

There is a broad class of drugs that inhibit neuromuscular function by binding to the muscle receptors for acetyl choline.  These drugs include tubocurarine and succinylcholine. In the presence of these drugs, acetyl choline cannot cause normal neuromuscular contraction, since the drugs block its binding sites on muscles.  This more or less completely immobilizes a person.  For decades, the use of neuromuscular blockade has widely been recognized to induce paralysis, but not loss of consciousness.  Muscle relaxers are, thus, quite different from general anesthetics.  Muscle relaxers have long been an important tool in the anesthesiologist’s toolkit, enabling the surgeon to better control the body position of patients.  They are also exceptionally useful in suppressing involuntary motor responses, such as the gagging and coughing that occur during intubation.


These facts bear on the enactive theory of perception since patients are frequently aware of sounds, voices, and objects during surgery that combines both general anesthetic and neuromuscular blockade.  In an anonymous 1979 editorial in the British Journal of Anaesthesia, a woman with medical experience reported in graphic detail her recollections of being aware during a Caesarian section under general anesthesia and neuromuscular blockade.  Although immobilized by the anesthesiologist, she remembers feeling the pain of the incision, hearing her baby crying, and feeling the insertion of a nasogastric tube.  In a more recent case study, a 74-year old woman recalled that during her operation “1) she felt pain during the incision of the abdomen, 2) she heard the operator say, ‘It is difficult to remove all tumors because the adhesion is very strong,’ and 3) she remembered someone had been walking around her” (Miura, Kashimoto, Yamaguchi, & Matsukawa, 2001).  These post-operative recollections were independently confirmed by the surgical staff.  
Because of the obvious importance of this phenomenon of awareness under anesthesia, there have been a number of studies of its frequency in hospitals in the United States and Europe.  In an eight year study involving 3076 patients undergoing Caesarian section at St. James University Hospital, Leeds, Lyon & McDonald, (1991), found that 28 patients (0.9%), were able to recall something of their operation.  One patient, for example, recalls her leg falling off the operating table while being moved into the operating room.  Liu, Thorp, Graham, and Aitkenhead, (1991), report that 2 out of 1,000 patients interviewed 20-36 hours after surgery at the University Hospital, Nottingham, claimed to recall events during surgery.  In one study involving 45 patients, all recalled hearing sounds or voices, 33 understood and remembered conversations, 12 acknowledged faces and objects, 6 recalled moderate pain, and 8 recalled severe pain (Schwender, Kunze-Kronawitter, Dietrich, Klasing, Forst, and Madler, 1998).  Variations in these statistics are generally attributed to variations in anesthetic practices from hospital to hospital.  Notice that, while Noë focuses on the role of sensorimotor skills in visual perception, these cases of awareness involve voices, sounds, and pain.  This reminds us of the need to consider other perceptual modalities.  We should not assume that all perceptual modalities are equally dependent on sensorimotor skills.


Paradoxically for the enactive theory, one large-scale prospective study of awareness during surgery found that recollection of awareness is more probable when general anesthetics are used in combination with muscle relaxers than when general anesthetics are used alone.
  If the enactive theory is correct, this is surprising since the more extensive the immobilization, the greater should be one’s expectation of losing perceptual experience.  But, if per (CAH) sensorimotor skills are only a causal influence on perception, then it is not at all surprising that the use of muscle relaxers would increase the incidence of awareness during surgery.  With the body incapacitated, there are fewer  bodily motions that would serve as signs that a subject is awake or feeling pain.  It is, therefore, much more difficult for anesthesiologists to detect the fact that a patient is not sufficiently anesthetized.  When patients are more lightly anesthetized, they are more likely to be aware.


While it would be desirable to have a study in which a human subject was completely immobilized with neuromuscular blockade, then subjected to perceptual and memory tests, it is unclear that there exists such a study.  It could well be that the perception during complete neuromuscular blockade is so well known that it does not merit experimental verification, given the risks involved in the procedures.  Thus, the empirically suboptimal cases of surgical procedures may likely have to suffice.  These cases must be taken cautiously for a number of reasons.  Many of the cases appear to involve problems in the administration of anesthesia, so that some individuals may not be completely immobilized.  In addition, since muscle relaxers compete with acetylcholine for binding sites at the neuromuscular junction, the amount of immobilization due to muscle relaxers will always be a matter of degree.  So, immobilization may not always be 100% complete.  In addition, many of the putative recollections are rather vague, such as that the patient recognized the surgeon’s voice and heard the sound of instruments.  Such recollections could be recollections of dreaming or pure confabulations.  In one prospective study of awareness during surgery, participants were interviewed on multiple occasions (Sandin, Enlund, Samuelsson, & Lennmarken, 2000).  The multiple interviews, in conjunction with the procedures used to obtain informed consent, may have increased the chances of false memories.  Then, again, it could well be that some studies underestimate the incidence of awareness under anesthesia, since there is ample opportunity for many patients to forget their awareness.  Indeed, many patients are given drugs, such as scopolamine, that increase the chances of amnesia.  Despite these cautions, there do appear to be cases in which completely immobilized, completely paralyzed patients perceive auditory and visual events during their operations.  This, however, weighs heavily against the enactive theory of perception.


The upshot of this paper is that the problem of paralysis remains a serious challenge to the enactive theory of perception.
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� This may not be an entirely innocuous assumption.  Noë writes, “For mere stimulation to constitute perceptual experience—that is, for it to have genuine world-presenting content—the perceiver must possess and make use of sensorimotor knowledge (Noë, 2004, p. 10).  This might be read as a definition of what perception is.
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