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Introduction

Ghost in the Machine

In many ways, the conference was like all others. Hundreds of us had 
taken over the lobby, the hallways, the dining spaces, and many of the 
meeting rooms in the Fairmont Dallas on an oppressively sultry August 
weekend. We were all signing in, orienting, mingling—all of those regis-
tration day musts. I was given a “first-timer” sticker. But, unlike most of 
the other first-timers, I was one of a very few at the conference who was 
not an amputee. The Amputee Coalition of America’s (ACA) Annual 
Education Conference and Exposition was officially devoted to changing 
direction, and to the technology, prevention, information, and support 
needed to make that happen. However, another theme was more con-
spicuous. I found it in the sessions, the workshops, the informal gather-
ings, and most prominently in the exhibit hall where attendees spent 
the majority of their time watching presentations, having their gaits 
analyzed by prosthetists other than their own, and collecting generous 
amounts of swag. Prosthetization, it seemed, was tantamount to rebirth.

The schedule included two days of technology sessions with presenta-
tions on issues such as phantom pain reduction, cutting-edge advances 
that will change the way amputees live and work, or choosing a micro-
processor knee; workshops on issues such as fitness and state advocacy; 
networking rooms; panels addressing psychological health and find-
ing community resources; a gait analysis clinic; and a very large exhibit 
hall that included hundreds of exhibited products as well as exhibitor 
product-theater presentations such as Freedom Innovation’s “Join the 
Revolution.” Manufacturers of prostheses and prosthetic paraphernalia 
were all vying for our attention. Össur, whose slogan was “life without 
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limitations,” had world-class amputee athlete Sarah Reinertsen center 
stage. She and her biking-leg were a seamless extension of the stationary 
show-bike that she dutifully rode for hours on end. Sarah was a principle 
member of Team Össur whose mission was public awareness; their mes-
sage was that “with the help of modern technology, amputees can lead 
the kind of lives they want, achieving things that were almost unimagi-
nable in previous generations” (Össur 2005, 2). Össur’s prosthetic line 
included the Mauch, a hydraulic knee that presumably transformed its 
user into a force to be reckoned with. Like anything or anyone capable 
of mach speeds, Össur’s (2010, 1) knee promised to move amputees with 
the kind of “advanced performance functions” that mocked—perhaps 
with a hint of contempt—those knees that only permitted basic perfor-
mance, those made of soft tissue and bone. 

Freedom Innovations showcased the Revolution Series, including 
the Renegade, which apparently enabled its wearer to “reject tradi-
tion . . . [and] break away from the pack” (FI 2005, 2) to join another, 
more worthy cause, one that repudiated prerevolutionary embodiment, 
espoused radical change, and avowed technologically mediated cor-
poreal transcendence. Freedom Innovations also offered attendees the 
chance to meet Chad Crittenden, the first amputee to appear on the 
television show Survivor. They made photo opportunities available with 
Chad, but more importantly, they offered freedom—the kind of freedom 
that allowed Chad to survive in Vanuatu—freedom from disability, free-
dom from the limitations of dismemberment. 

“Technology for the human race” (CPI 2004, 2), assertedly for all of 
humanity as well as for the intraspecies evolutionary “race to the top,” 
was College Park Industries’ slogan. They presented, among others, their 
Venture, which as the moniker implied implored its user to embrace 
an undertaking that was neither trivial nor certain. But, College Park 
Industries assured transition with ease. The often debilitating phantom 
pain, the performativity, the abandonment and adoption of embodied 
technique, the many problems associated with and the work involved in 
techno-corporeal seaming or coupling were each and all hidden behind 
shiny prostheses, slogans, and salespeople.
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These manufacturers and some forty others inundated attendees with 
messages about the possibilities of rebirth through prosthetization. In 
fact, the state of the science was touted as extraordinary, cutting-edge, 
awe-inspiring, and decidedly futuristic, and we were without exception 
identified as potential beneficiaries; we were all enthusiastically invited 
to join the revolution and to embrace technologically achieved corpo-
real enhancement, self-actualization, aesthetic individuation, moral 
transcendence, and much more. It was this discourse on the transfor-
mative nature and power of prostheses that inspired my work. It was 
conspicuously apparent at the ACA conference where I observed1 and 
conducted both formal and informal interviews, as well as in the 805 
prosthetic science, psychiatric/psychological, and (bio)medical articles 
and texts from circa 1870 to 2011 that I analyzed utilizing a grounded-
theory-inspired2 interpretive content analysis;3 among the clinicians and 
researchers whom I interviewed4 from across the United States and Can-
ada working on various aspects of phantom limb syndrome; and in the 
often techno-philic or at least techno-friendly arguments of academics 
and other pundits that I referenced.

Prosthetized Rebirth

Rooted in a form of hegemonic ableism, the discourse on prosthetized 
rebirth assumes an impoverished body amenable to liberatory enhance-
ment and existential transcendence because it is “in need of ” technologic 
quickening while also assuming its antithesis: the natural, “normal,” bio-
logic/biomedical body. As Shildrick (2008, 32; original emphasis) cau-
tioned, “We must constantly remind ourselves that what is called nor-
mal is always normative, and at the very least devolves on some form of 
unstated value judgment that may well require intervention and manip-
ulation to achieve.” Like the impoverished body, the normal body is a 
moral, conceptual, technologic, and practical accomplishment, and its 
often unremarkable and unexamined naturalness is held in place by way 
of such practices as “achieved” prosthetization and “acquired” physical 
deficiency or defect. Although outwardly liberatory, the discourse on 
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prosthetized rebirth asserts and reaffirms the distinction between the 
normal and the hybridized, it secures a form of exclusive biomedical 
authority as researchers and practitioners assume the role of the legiti-
mate arbitrators of normality, and it reinforces a particular biopolitical 
order that places some bodies and not others at the center of emerging 
forms of life and living. When imbricated with a vision of the impending 
“progressive” cyborgian revolution, this discourse confirms that body 
modification by way of techno-corporeal conjoin-ment is incontrovert-
ibly desirable and eminently advantageous—augmenting body, mind, 
and spirit—and by extension, that biomedicine and technoscience are 
the only or at least the most obvious means of achieving physical, func-
tional, aesthetic, and moral preeminence. 

As a core feature of the twenty-first century biopolitical order, the dis-
course on prosthetized rebirth or transcendent hybridization has enor-
mous implications for the bodies that zealously pursue, migrate towards, 
or are unwittingly thrust into the center of biomedical and technoscien-
tific projects inspired by the belief in revolutionary and emancipatory 
techno-corporeality. Casper and Moore (2009, 1) argue that in the age 
of “proliferating human bodies,” it has become imperative that we docu-
ment precisely which bodies have gone missing or have been made invis-
ible in an effort to confront the processes of erasure-as-social-control. 
However, it is also crucial in this context to ask, Which bodies do we reg-
ularly catch sight of? Which bodies capture our attention? Which bodies 
do we peek, leer, stare, and gaze at? Which bodies are seen and which 
bodies are shown? Which bodies are made clearly visible or, in Casper 
and Moore’s (2009, 179) terms, “hypervisible”? In this way, we can also 
confront the processes of exposure-as-social-control. Taken together, 
these types of inquiries help to define the emerging biopolitical order or 
the means through which power is exercised on, over, and though the 
body in order to regulate ever more aspects of the biophysical (what is 
fundamentally “organic” or indicative and derivative of the organism and 
assertedly distinct from the cultural, the artificial, and the inorganic), the 
corporeal (what constitutes the physical or tangible attributes of the body 
when overdetermined), the embodied (what makes up, classifies, and is 
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produced by living through the body), the visceral (what makes up and 
originates in the interior but manifests outside of bodies becoming col-
lective), and the flesh (what composes the body’s exterior or surface that 
is both amenable and resistant to attempts at “inscription”). 

As an exemplar of what Foucault (1978, 141) referred to as “anatomo-
politics” or the purposive surveillance, categorization, regimentation, and 
manipulation of the human body with the intention of optimizing its 
capacities, extorting its forces, and rendering it docile, the discourse on 
prosthetized rebirth establishes the historicity of technologic quicken-
ing—a narrative of authenticity about techno-corporeality and its prop-
erties; it reinforces internalized self-order and control—by way of iden-
tification with species cyborg and the mandates that citizenship entails; 
and it individuates the responsibility for “successful” actualization—after 
all, biomedicine can show you the way, but you have to want it first.

I engage the discourse on prosthetic transcendence or rebirth criti-
cally, interested in deconstructing the naturalized, purportedly “unme-
diated” relationship between prosthetization and corporeal transfor-
mation. This kind of critical approach allows for the conditions under 
which the discourse surfaced, matured, and elaborated to be made 
apparent. It also exposes the past, present, and potential future effects of 
its dissemination, while opening up the possibilities for and the impli-
cations of its disruption. In Rose’s (2007, 4, 5) terms, discourses are dis-
sected and denatured in order to “destabilize a present that has forgotten 
its contingency . . . [and] destabilize the future by recognizing its open-
ness.” It also destabilizes a reified past by denaturing an origin story and 
a developmental or evolutionary history that has been a source of defini-
tiveness rather than contingency and completion rather than openness. 

Thus, I ask precisely how and in what ways has prosthetization 
transformed the bodies, selves, and identities of the men, women, and 
children who have survived amputation? How does historicizing and 
contextualizing these transformations give us insight into the ways 
in which bodies and corporeal technologies relate as well as into the 
ways in which past bodies and future bodies are inflected within pres-
ent technologies of the body? What part has the evolution of prostheses 
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played in the modernization of amputation? Furthermore, what are the 
implications of such transformations for all of us, for how we collectively 
envision what prosthetization does to bodies? How do the promises and 
realizations of revolutionary forms of techno-corporeality alter what we 
expect from these technologies and from bodies, especially the “disfig-
ured” or “functionally impaired”? 

Ghost in the Machine

I have taken pains not to celebrate or fetishize prosthetic technologies, 
not to be eagerly or even cautiously seduced by the arguably imminent 
or actualized revolution, not to be mesmerized by the transformative 
power of prostheses because prosthetization is not simply or straightfor-
wardly done to bodies. Instead, it is always a relational process of tech-
nologization-in-the-making. Transcendent prosthetization, for example, 
has only been realized for amputees, prosthetists, clinicians, and others 
as a consequence of the relationship forged between artificial limbs and 
phantom limbs or those ghostly appendages that can persist sometimes 
with uncanny realness long after fleshy limbs have been traumatically, 
surgically, congenitally, or electively amputated. For instance, Simmel 
(1966b, 346) described how convincingly haunted limbs could present 
themselves to amputees; she wrote, 

The first meeting between a phantom limb and its owner is, typically, a 
rather dramatic affair. As the patient wakes up from surgery he feels his leg 
present, he seems to be able to wiggle his toes quite normally—and then 
someone steps up to him and tells him that the operation went very well 
and he will be able to walk on an artificial limb in no time at all. No matter 
how well and how long before the operation he was prepared for the loss of 
the leg, the patient typically cannot believe that it is really gone . . . [because] 
he continues to feel the absent limb as if it were still present.

Phantom limbs have often been conceptualized as thoroughly mimetic, 
all but faultless copies of the genuine thing, or even as possessing more 

9780814789285_crawford.indd   6 11/19/13   10:24 AM



Introduction >> 7

awareness than the preamputated limbs they emulated and conse-
quently, as exceptionally pleasant or pleasurable. One of Simmel’s (1956, 
641) patients reported, “The leg felt good . . . real good.” For other ampu-
tees, phantoms have been sensed as paralyzed and functionally dead 
to the world, as if submerged in mercury, weighed down by plaster, or 
imbedded in a block of ice. And quite disturbingly, these bodily appari-
tions have also subjected some amputees to a lifetime of one of the most 
intractable and merciless pains ever known. 

Phantom limbs are curious to be sure because they often move in the 
world like fleshy limbs—waving goodbye or gesticulating during con-
versation—because they possess lovely or disturbing histories—wear-
ing precious engagement rings, favorite lace-lined socks, or blood-filled 
boots; because they can exist tenaciously and sometimes audaciously—
penetrating solids, objects, and even the very viscera of others; and 
because they “physically” detach from the body—leaving gaping holes as 
the hovering bit follows the body with reverence and in perfect harmony. 
Embodied ghosts are curious for these and many other reasons, and it 
is their curiousness—their many eccentricities—that make phantom 
limbs a uniquely productive ingress into epistemological and ontological 
questions about the body,5 techno-corporeality, and embodiment, ques-
tions that have surfaced over the last few decades as the dismembered 
body has become an increasingly fruitful object and site of biomedi-
cal intervention, and as phantoms have become ever more productive 
technologies-of-the-body. To be sure, shadowy limbs are “technologies”; 
they are the practical application of biomedical and scientific knowledge 
intended to accomplish a task, the creation and use of technical means 
to serve a purpose, even if that purpose goes unrealized, is converted, 
is intentionally subverted, or is deliberately (or naively) appropriated.

Deeply Embodied Technologies 

Without question, prostheses are invested in and become vital via 
human labor and inventiveness —by designers—but they are also vital-
ized by those who embody them—by users (Oudshoorn and Pinch 
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2005). Technologies are imagined and constructed with “user represen-
tatives” in mind (Akrich 1995; Woolgar 1991), but they are also always 
negotiated in-use both deliberately and as a consequence of the recalci-
trant nature of the body. Deeply embodied technologies leave transitory 
and lasting traces on physical bodies, just as “body-based traces” (Hocky 
and Draper 2005, 47) of various kinds are left on those same technolo-
gies. Prostheses bruise, rub, lacerate, and fatigue, while also being “worn 
in” and lived-as-flesh. And, it is because of the profound intimacy had 
with phantom limbs—the tendency for prostheses to rouse and civilize 
unruly phantoms and for phantoms to animate lifeless prostheses—that 
prostheses have become invested with therapeutic, transcendent, evoca-
tive, and other qualities. 

In other words, the corporeality (in addition to the subjectivity) of 
users will always have an effect on technologies just as those same tech-
nologies function to shape the bodies of users precisely because they are 
of-the-body, because they are embodied. I use the term “embodiment” 
to signal the engaged process of both having and being a body, of pos-
sessing a body while also being possessed by it, of simultaneously being 
both object and subject to oneself (Mead and Morris 1934). The body-
as-object is shaped by normative understandings of private and public 
behavior, techniques, acts, practices, and the like, all of which are gov-
erned by those individuals, collectives, institutions, and knowledges that 
colonize bodies, define the body-collective, and regulate, delimit, and 
normalize populations. The body-as-subject is purposefully individu-
ated, reflexively managed, and intentionally inhabited (Adler and Adler 
2011). It is used, shaped, ornamented, performed, and done. Undeni-
ably, “The body is alive, which means that it is as capable of influencing 
and transforming social languages as they are capable of influencing and 
transforming it” (Siebers 2008, 68). Thus, we intentionally and uninten-
tionally take on both material and ideational features of the social world 
such that we come to embody (to express, personify, or exemplify), pro-
vide a body for (to make incarnate by living), and comprise (to make up 
while embracing, rejecting, or modifying) that very world. As opposed 
to pure object—the body objectified and treated as “thing”—as opposed 
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to the pure subject—the “deciding force” and foundational impulse—we 
are of-our-bodies, and it is through them that the world itself comes into 
being.

Foregrounding the concept of embodiment circumvents the trap-
pings of technological determinism that threatens projects like these. It 
also exposes not only the ways in which amputation surgery and pros-
thetic science have related as disciplines or the ways in which amputees 
and their prosthetists have related interpersonally, but also the ways 
in which amputated bodies and prostheses themselves have related. In 
other words, focusing the analytic lens on amputated bodies (rather than 
selves, identities, psyches, etc.) with their undeniably uncanny phantom-
ed limbs and their deeply embodied artificial limbs takes seriously the 
role that haunted limbs have played in the representation of technologic 
appendages as transformative while simultaneously acknowledging the 
role that prostheses have played in phantom limbs becoming productive 
technologies-of-the-body, becoming socially and materially substan-
tive. Inquiry into how phantom limbs and prosthetic limbs relate, into 
phantom-prosthetic relations, tells us as much about what is “known” and 
knowable about these curious and illusive ghosts as it does about how 
prostheses transform or precisely what prosthetized rebirth entails, for 
whom, and why. Indeed, whether intended for functional restoration 
or for radical enhancement, whether relatively crude or comparatively 
sophisticated, whether mimetic or revolutionary, modern prostheses 
have transformed; they have transformed the bodies, the minds, and the 
brains of amputees while also transforming the prosthetic imaginary. 

Transforming Bodies 

In the early history of American prosthetic science, the aim of designers 
and manufacturers was to return the male body to a functional state, 
enabling the amputee to regain his role as productive citizen and to 
fend off accusations of dependency, emasculation, and radical impair-
ment. At times this entailed prioritizing the functionality of the artificial 
limb at the expense of its “look.” For the mid-twentieth-century skilled 
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laborer, for example, upper limb prostheses were sometimes adapted 
through work-specific attachments to interface with industrial machin-
ery, making the amputee a living extension of industry (Meier 2004). 
These prostheses, intended for functional restoration, were far from 
mimetic of fleshy limbs. That is not to say that the aesthetic of artificial 
limbs was inconsequential. In fact, from the postbellum context onward, 
imitation has been a guiding principle of prosthetic design even when 
efficiency and operability needed to be sacrificed (Ott 2002). Underly-
ing both of these impulses, nevertheless, has been a desire to reestablish 
mobility and restore productivity, especially to the boys and men who 
had sacrificed limbs in the service of their country. 

In the contemporary context, prosthetization has been guided by 
functional and, for some amputees, aesthetic enhancement. Enhance-
ment innovations have included the use of novel materials, including 
acrylics, epoxies, fiberglass, and Kevlar; the addition of microproces-
sor knees with hydraulic systems; dynamic response feet that store and 
release energy; the harnessing of remaining nerves and musculature; 
novel and more efficient power sources; the renewal of sensation; direct 
neural interfacing with the brain;6 osseointegration or direct attachment 
to bone; bionic ankles that imitate muscles and tendons; and the applica-
tion of biomechanical and animal models, among many others. 

Since the turn of the twenty-first century, bodies have been mediated 
by prosthetization in ways that are profoundly different from past trans-
formations. Though the coupling of bodies and technologies has been 
an elemental aspect of social life throughout modern history, contem-
porary prostheses are unique in terms of the degree to which they are 
intimately integrated with and into the tissues of the body. In fact, some 
scholars have argued that current hybridization is dissimilar from that of 
the past in that today’s technologies have come to degrade our essential 
human-ness; we are less of ourselves for having developed such indel-
ible intimacies with machines. Others, such as Luke (1996, 7), proposed 
that we consider the “dehuman . . . cyborg-anized quasi-object/quasi-
subject . . . [as the] ontological constant rather than a technological aber-
ration.” In a similar vein, Rabinow (1996, 108) suggested that “nature’s 
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malleability offers an ‘invitation’ to the artificial. . . . Once understood 
in this way, the only natural thing for man to do would be to facilitate, 
encourage, accelerate its unfurling.” Ironically, artificiality is an inevita-
ble expression of all things natural. And, challenging the argument that 
the flesh is endangered by technologies-of-the-body like these, Balsamo 
(1996, 40) asserted that the cyborg actually reasserts the materiality of 
the body because “cyborgs never leave the meat behind” (Balsamo 1996, 
40). In fact, bodies may be considered hypermaterial at the same time 
that they are understood to be patently nonnatural.7

Unquestionably in the late-modern context, we are pressed to ask, 
How transcendent are techno-corporeal con-joinments of this kind, or, 
more to the point, how transcendent should they be? What can be said 
with certainty is that the material and symbolic effects of past, present, 
and imagined future iterations of prostheses on embodiment and corpo-
reality cannot be differentiated by the extent of functional replacement 
alone. Late-modern prostheses have developed a lived “taken-for-grant-
edness” (Olesen 1992, 210) because they increasingly interface deeply 
and indelibly with remaining nerves and musculature, with skeletal sys-
tems, with cortices, and the like; they have become of-the-body in novel 
ways as our morphology, physiology, neurology, and our very humanity 
have been reimagined. Not inconsequentially, this level of intimacy has 
only been possible in the case of amputees because of the relations had 
between phantoms and prostheses. Embodied ghosts have engendered 
prosthetic taken-for-grantedness because they have inhabited and vital-
ized artificial limbs with evident ease and because they are devoted to 
the practice of technologic quickening. Phantoms and prostheses have 
long had a tendency to affiliate, have long been “companion technolo-
gies” that clinicians, researchers, and amputees alike have wanted and, 
at times, needed to exploit. 

Transforming Minds and Brains

Artificial limbs have also historically been designed with the intent of 
transforming individual and societal psyches. Dismemberment can 
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impart physical and functional as well as psychological and social losses, 
and accordingly, artificial limbs have been envisioned as therapeutic. 
For example, turn-of-the-twentieth-century prostheses were thought to 
reestablish productivity, returning the masculine body to industrious-
ness, while also staving off problematic adjustment to limb loss (Her-
schbach 1997). Despite this expectation, however, amputees were often 
regarded as evincing the kinds of physical and psychical characteristics 
that typified the fragility and instability of femininity. The emasculating 
effects of amputation have long been a concern of clinicians, and one of 
the most obvious indicators of poor adaptation was the manifestation of 
a phantom limb. Those amputees who reported ethereal appendages that 
felt, “looked,” and moved like intact limbs, particularly those amputees 
who reported cruel and debilitating pain, were, during the late 1800s, 
for example, equated with the female hysteric (Long 2004). Because the 
integrity of the mind was thought to be dependent on the integrity of 
the body, dismemberment undermined the self and made the amputee a 
literal and figurative “fraction” of a man (Mitchell 1871; O’Connor 2000); 
phantoms were proof that dismemberment altered the psyches of even 
the toughest, most commanding, and proudest of men, and were proof 
that maladjustment could be found in the healthiest and most vigorous 
of communities.

The assumption that amputation emasculated men and that phan-
toms were the “material” expression of psychical troubles remained rela-
tively unchallenged until the post–World War II years. Postwar renor-
malization efforts involved the intensive rehabilitation of demobilized 
wounded, significant and unparalleled state investment in prosthetic 
technologies, and the strategic conflation of the prosthetized amputee 
with military technological prowess (Serlin 2004). Together these came 
to constitute a national program that was incommensurate with the 
association of dismemberment with emasculation and mental instability, 
and consequently, phantoms were reconceptualized as fundamentally 
neurophysiologic in origin. This shift from the psychologization to the 
medicalization of phantom limb syndrome, from phantoms originat-
ing in disturbed minds to phantoms originating in reorganized brains, 
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had many implications, not the least of which was that it altered the 
kinds of stories that were or could be told by researchers, practitioners, 
and amputees themselves about how phantoms felt, about their size and 
shape, about when they materialized, and about what they did or how 
they could be used.

Over the next few decades, the brain became an increasingly viable 
site for locating the origins of phantoms in large part because of the 
emergence, proliferation, and advance of medical imaging technologies 
during the 1970s and 1980s and because the then-nascent field of neuro-
science was gaining legitimacy. Americans became fascinated with the 
brain, and neuroscience surfaced as the predominant means through 
which we understood everything from memory and emotion to per-
ception and the development of a sense of self. By the early 1990s and 
consonant with the trend in neuroscientific research of challenging the 
relative stability of neuronal connections in the adult human brain (the 
hardwired paradigm), phantom phenomena began to be attributed to 
neuronal malleability (the plasticity paradigm). Relocated in the brains 
rather than the minds of amputees, the phantom was rendered biomedi-
cally “real,” factual, and authentic rather than fictitious, fraudulent, and 
fanciful. Equally notable, however, was the reconceptualization of pros-
theses. Because of the neuroscientific research on phantom limb syn-
drome, artificial limbs became key to appreciating, preventing, and/or 
harnessing the capacity of the human cortex to reorganize itself. The 
phantom functioned as an unexpected window enabling researchers to 
see that prostheses fundamentally transformed the structure and func-
tion not only of bodies but of brains as well.

Transforming the Prosthetic Imaginary

Innovations in prosthetic science have also transformed the prosthetic 
imaginary or the shared ideas that both establish and reflect what we 
envision that prosthetization does to bodies, and the circulated sym-
bols and stories that encapsulate how we make visible and visualize 
prosthetic embodiment. Fixated on the “miracles” of biomedicine and 
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technoscience, Americans readily consume the stories and images reg-
ularly circulated in the media and beyond. Indeed, Friedman (2004, 
2) argued, “The intricate web spun jointly by medicine and the media 
results from a collaborative process that resembles a mating ritual as 
much as a professional relationship.” What is so powerful about these 
representations is that they carry both authority and appeal (Friedman 
2004); they are lovely, evocative, compelling, and outwardly ingenuous. 
And, we believe in the promise of biomedical and technoscientific “fixes” 
to fundamentally alter bodies and, maybe more importantly, selves. The 
rhetoric of personal transformation (Featherstone 1999), expressive 
individualism (Hewitt 1997; Sweetman 1999), self-actualization (Haiken 
1997), or spiritual cure (Gilman 1998) is intoxicating, and many of us 
want our fix; we want to be “some body new” (Glassner 1995, 175). There 
is something unmistakably paradoxical about our anxious desire to real-
ize individual authenticity through (sometimes) radical and dramatic 
change. Yet, even as we are torn between desire and loathing, awe and 
skepticism, exhilaration and fear, we still want to be some body new. 
In fact, those who are born again seem to be exceptional, exceptionally 
“health[y], enhance[d] and fully functional—more real than real” (Bal-
samo 1995, 216). They seem to have been resurrected with all the con-
comitant advantages that rebirth entails. Like the discarnate ghost who 
no longer bleeds, the technologically mediated body loses its “pathetic 
vulnerability” (Blum 2003, 49) and a life-affirming spirit rises from the 
ashes of the sacrificial flesh. Sara Reinertsen on The Amazing Race, Chad 
Chittenden on Survivor: Vanuatu, Kelly Bruno on Survivor: Redemption 
Island, Steve Gill on Big Brother 11, and Heather Mills on Dancing with 
the Stars are just a very few of the extraordinary prosthetized amputees 
who appear to demonstrate that through the wonders of prosthetization 
and an achieved indomitable spirit, amputees can be reborn and accom-
plish the truly miraculous. 

As the hype suggests, rebirth entails rupture, a radical departure that 
leads ultimately to consummate rapture. Rebirth entails disassociation 
from the fragility of the flesh that leads ultimately to a resolute devo-
tion to revolutionary ideals and, finally, to an enduring fidelity to species 
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cyborg. What receives little exposure is the fact that rebirth also entails 
pain, the pain of “passing” as well as the “growing pains” involved in 
becoming some body new. And as Shildrick (2008, 35) pointed out, 
“Given the acceptability and sometimes quite considerable pain in the 
pursuit of reconstruction, we might see that what is treated is a pathol-
ogy in the cultural imaginary, rather than in the individual body.” Pain 
is an acceptable if unfortunate side effect of treating the pathologized 
prosthetic imaginary, one that the public can tolerate even if the ampu-
tee cannot. 

In many respects our fascination with techno-miracles is an out-
growth of and testifies to the contemporary biomedical trend toward 
technological fetishism and highly technologically mediated transfor-
mations (Clarke 2003). This has played out in the prosthetic sciences in 
a number of ways over the last few decades. Design is no longer inspired 
by the desire to return bodies to “normal” states but rather by the desire 
to transcend the inadequacies of the human body, its pathetic vulner-
ability, and the weaknesses of its problematical architecture. Prosthe-
tists consequently began looking toward animal and mechanical mod-
els with the intention of expanding on human biomechanics. As Ott 
(2002, 24–25) explained, “The design trajectory of a technology—from 
mimicry to modification and then to dissociation with the original—has 
happened many times in history. . . . Many prosthetic makers in the late 
twentieth century took a turn into visionary engineering, where parts 
replicated neither form nor function of the human body.” Visionaries 
often commune with and find their muse in hybrids, those that reside 
between worlds. And sometimes, they quite simply engineer them. 

The image of Aimee Mullins, the professional athlete, actress, and 
model featured on the cover of Dazed and Confused, shows us that 
prosthetization enables the amputee to be beautiful not only on the 
inside—with an otherworldly spirit that seems to glow—but on the out-
side as well. One of People Magazine’s fifty most beautiful people in 1999 
(Toepter 1999), Aimee became “fashion-able” through technologically 
mediated conjoin-ment with the cheetah. Össur’s Cheetah feet allowed 
her to move off the paralympic racing track and onto the sleek catwalk 
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Figure 1.1. Aimee Mullins. Aimee Mullins, actress, model, and professional athlete, 
featured on the September 1998 cover of Dazed and Confused Magazine. (Reprinted with 
permission from Dazedgroup.) 

9780814789285_crawford.indd   16 11/19/13   10:24 AM



Introduction >> 17

with the commanding power, the breathtaking agility, and the enchant-
ing grace of bodies that are not just able, but remark-able. Hers is the 
kind of spectacular body that might just leave an observer a bit dazed 
and confused. 

Unquestionably, prosthetization has been a project in the aesthetics of 
corporeality and today there is beauty in the convergence of the “natu-
ral” with futuristic technologies of the body that both enable and “exoti-
cize.” With visible fuchsia and aqua-tinted tibia and fibula equivalents, 
for example, prostheses at the ACA conference were quite stunning to 
be sure. Most were worn without the “skin,” exposing both the internal 
mechanics of their legs and arms as well as their membership in spe-
cies cyborg. Counter to Hughes’s (2007) claim that the disabled are not 
objects of desire in part because they evoke fears of physical frailty, the 
contemporary prosthetized amputee with seemingly invulnerable and 
unquestionably exotic limbs represents not fragility but impervious-
ness. And, as one of “the people’s” most beautiful, Aimee is far from 
undesirable. 

With intent and unwittingly, amputees have come to dwell at the bor-
der of present and future techno-corporeality, to embody the liberatory 
promises of medicine, science, and technology, to exemplify human/
animal/mechanic hybridization, and to occupy a position of primacy 
in our prosthetic imaginary. Amputees are central to our understanding 
of how prosthetization in all of its guises is done, to what revolutionary 
techno-corporeality purportedly entails or might someday entail, and to 
the ways in which aesthetics and morality, beauty and spirit, are under-
stood to be incontrovertibly transformed by prosthetic technologies. 

Phantom-Prosthetic Relations

Prostheses are and have been pregnant with so much power and sig-
nificance because they affiliate. Throughout their history, prostheses and 
phantoms have affiliated conceptually as well as in practice, and conse-
quently, the researchers and practitioners working on the myriad “prob-
lems of dismemberment” and technologic augmentation have always 
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had to grapple with this relationship in one way or another. For example, 
in order to aid in facile prosthesis use, in order to treat phantom limb 
pain, in order to rehabilitate the bodies, minds, and brains of amputees, 
in order to restore physical, economic, and social productivity to the 
disabled, diseased, and, perhaps most notably, to those who sacrificed 
limbs in defense of their country, clinicians have needed to understand, 
to exploit, and, often, to cultivate friendly phantom-prosthetic rela-
tions. This has meant that both of these technologies-of-the-body have 
been conceived, constructed, and deployed with the intent of perfecting 
techno-corporeal conjoin-ment and as such, they represent notable fac-
ets of biomedical “body-building.”

Ethereal limbs and artificial appendages have long had an asserted 
natural proclivity for one another. Indeed, the phantoms that have 
animated inert prostheses have been offered up as proof of the effort-
less synergism had between embodied ghosts and machines. Ampu-
tated bodies and “adjusting” minds or psyches have for the most part 
welcomed affiliations with prostheses; prosthetization has historically 
restored mobility, independence, and productivity while staving off the 
feminizing and other “deleterious” effects of limb loss. Moreover, by the 
end of the twentieth century, the brains of amputees were constructed as 
nothing less than built for these kinds of intimacies, wired for techno-
corporeal synergism.

Exploring techno-corporeality through phantom-prosthetic rela-
tions demands that synergy be thrust to the center of analysis, and 
perhaps somewhat ironically, it demands the same of absence. On the 
one hand, centering synergy exposes the reciprocity inherent in what 
Knorr-Cetina (1997, 23) termed “object-centered socialities,” or those 
social relations (with scientific objects of knowledge in particular) that 
are characterized by openness and insufficiencies and are “sources of 
the self, of relational intimacy, of shared subjectivity and social inte-
gration.” These objects come to define us as much as we define those 
same objects. In fact, it is careless to think of prostheses simply as man-
made tools, appliances, machines, or commodities that we try on or 
use and discard at will, or to think of them as imposing themselves on 
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individuals, bodies, or populations without resistance or negotiation. 
Prostheses-as-objects do have (negotiable) intent, a (dynamic) purpose, 
a (working) agenda, and as such are meaningfully socialized with. How-
ever, technologies are never simply self-evident (Suchman et al., 1999), 
often not even user friendly (Suchman 2005), and are frequently used 
for unintended purposes or in unintended ways. They are characterized 
by openness so that despite their “intent,” prostheses are negotiated-in-
use by the agential self as well as by the agential body. Consonant with 
an appreciation of the body as leaky (Shildrick 1997; Shildrick 1999), 
unruly resistant (Mitchell 2002), recalcitrant (Williams and Bendelow 
2000), naturally subversive (Scheper-Hughes 1994; Scheper-Hughes and 
Lock 1991), seepy (Lawton 1998), or transgressive (Falk 1994; Monaghan 
2001; Williams 1998), this line of argumentation assumes that physical 
bodies often join sociocultural and political projects both extraordi-
nary and mundane, and may contravene or transgress in unplanned or 
unimaginable ways.

On the other hand, centering absence allows moments of sociality 
between objects, between ghosts and machines, to be taken seriously 
even if these seem inconsequential, abhorrently abstract, or perhaps, 
entirely incomprehensible. Phantoms have undeniably been at times 
ethereal, embodied traces characterized by inauthenticity and devoid 
of an essential ontology. But, they have also unequivocally been objects 
invested with social substance and with material integrity. Throughout 
their history, ethereal limbs have been for some researchers and practi-
tioners the Holy Grail of neuroscience, sacred objects with miraculous 
powers. For others, they have been pure vacuousness, mere vestiges, or 
worthless psychic baggage. Given their tumultuous history, one might 
ask, How can such wildly disparate representations characterize the 
same phenomenon? The ambiguity that characterizes the biography of 
phantoms is in some measure a consequent of the ambivalence of clini-
cians, researchers, and others rooted in changing norms regarding the 
legitimation of scientific and medical knowledge claims, as well as the 
desire to distance contemporary work in the field from its disreputable 
past and to elevate the import of phantom phenomena for neuroscience 
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and beyond. It is also a result of the phantom’s protean nature and, as 
such, demonstrative of the tendency for haunted limbs to resist bio-
medical, technoscientific, and other institutionalized attempts at ratio-
nalization. The most notable consequent, however, is the extraordinary 
proliferation of phantoms over the twentieth and into the twenty-first 
centuries. 

Phantom Proliferation

With substantial advances in amputation surgery, with “quantum leaps” 
in biomedical knowledge concerning the origins and features of phan-
toms, with dramatic increases in treatment and prevention modalities, 
one might expect the biomedical discourse on phantom limb syndrome 
to contract and for phantoms themselves to become increasingly “man-
aged” or disciplined through biomedical intervention and prevention 
efforts. In fact by about 1980, painful phantoms were normative, distor-
tion became more and more commonplace, and phantoms of all kinds 
had proliferated with utter abandon.

What was known about phantoms during the late nineteenth century 
when the phrase was coined was predominantly derived from the work 
of Silas Weir Mitchell (1829–1914), who depicted phantoms as alienat-
ing, as intrusive, and as capable of profound betrayal. Mitchell (1871, 
365–366) wrote, 

There is something almost tragical, something ghastly, in the notion of 
these thousands of spirit limbs haunting as many good soldiers, and every 
now and then tormenting them with the disappointments which arise 
when, the memory being off guard for a moment, the keen sense of the 
limb’s presence betrays the man into some effort, the failure of which of a 
sudden reminds him of his loss. 

Deceit or trickery was a common game that phantoms played. For 
instance, they might shorten or lengthen, disappear or reappear, and 
they caused forgetting. “‘Indeed,’ says one sufferer, writing of this point, 
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‘Every morning I have to learn anew that my leg is enriching a Virginia 
wheat crop or ornamenting some horrible museum” (Mitchell 1871, 566–
67). They were also characterized by spite and were marked by auto-
matic shadows or spasms such that the residual limb moved perpetually, 
never able to be quieted. These spasms testified to the phantom’s wild 
and meaningless ways: 

The spasms of stumps are very interesting and too often incurable, but 
they involve no pain, and only such annoyance as may come from the 
part thrashing about in a wild and meaningless fashion, so as to excite 
for its owner attention wherever he goes. . . . The sufferer . . . engaged in 
politics, he has only to uncover his jerky arm in order, as he says, to make 

Phanom Type Description

Sensorial

The Sensory Ghost Phantoms that are more definite and intrusive than the living member

Spirit Limbs Phantoms that are so real that they betray a man into some effort

The Painful Phantom Exceptionally rare phantoms that are sensed as painful

Kinesthetic

The Indelibly Fixed Phantom Phantoms that represent the last scene which it reflected during life

Automatic Shadows Phantoms that are in a perpetual state of automatic activity

Exact Exertions Phantoms that are moved at will

Automatic Gymnastics Phantoms that cause painless thrashing about of the stump

Rigid for Life Phantoms that have never stirred

Temporal

The Summoned Phantom Phantoms called forth by weather, a blow on the stump or reamputation

The Forgotten Phantom Phantoms that are forgotten over time

Morphologic

The Incomplete Spirit Phantoms that include parts that are indistinct or absent

Gradual Shortening Phantoms that gradually shorten over time

Re-lengthening Phantoms that return to normal length after shortening

Table 1.1. Late-Nineteenth Century Typology: A Late-Nineteenth 
Century Typology of Phantom Limbs and Digits

9780814789285_crawford.indd   21 11/19/13   10:25 AM



22 << Introduction

the greatest kind of a stump speech, and to carry with him the sympathies 
of the audience. (Mitchell 1871, 565) 

As the early-twenty-first century typology shows, one could easily 
claim an affinity between the sensory ghost of the past and the vial phan-
tom of the present felt as possessing more awareness than the intact limb. 
The incomplete spirit with absent pieces or bits may have been a precur-
sor to phantom gaps or those phantoms that seemed to float mysteri-
ously in space. Spirit limbs that so viciously betrayed men many decades 
ago may very well be equatable to phantom forgetting when, for example, 
men fall hard to the floor upon “rising” from sleep. Phantom gymnastics 
that caused such violent thrashing that it eternally excited its possessor 
may be the antecedent of phantom jactitation marked by involuntary 
spasms the likes of which could drive a man to tie down or lie upon his 
disobliging stump. Or, phantom paralysis, the fixed or frozen phantom, 
may be a later version of those phantoms that had never stirred, those 
that were cursed with rigidity for life.

All of these continuities are interesting and hugely significant, but 
what is arguably more conspicuous and ultimately more curious is the 
extraordinary proliferation of phantoms of all kinds, including distorted 
and painful phantoms—no doubt, important moments in their biogra-
phy. Most notably, however, is the emergence of a qualitatively distinct 
type or class of phantom, those that were intelligible only in relation 
to prostheses. As the field of prosthetic science matured and prosthe-
ses grew increasingly sophisticated, a new class of phantoms surfaced 
that were defined not by what they did or did not do, when they mani-
fested, how they felt, or what they “looked like” but rather by how they 
related to artificial limbs. Phantom occupation—or those phantoms that 
occupied or penetrated things and people with audacity—and phantom 
animation—or those phantoms that inhabited and animated the mate-
riality of prostheses—were nonexistent during the late nineteenth cen-
tury. Likewise, the phenomenon of phantom fusion or the experience of 
absolute synchronicity between phantoms and prostheses was simply 
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Phantom Type Description

Sensorial

The Natural Phantom Phantoms that are not painful or distorted

Limb Facsimile Phantoms that are mimetic and are exact replicas of intact limbs

Phantom Limb Awareness Consciousness of a phantom limited to a general impression of a limb

Phantom Limb Sensation Phantom sensations equivalent to those of intact limbs

The Pleasant  Phantom Phantoms that feel exceptionally pleasing

The Vital Phantom Phantoms that possess more awareness than the intact limb

Phantom Mislocation Phantom sensations felt as far removed from the site of amputation

The Painful Phantom Transiently, temporarily, or permanently painful sensations

Phantom Pain Memories Phantom pain that emulates pain experienced prior to amputation

Endless Regression The multiplication of phantoms after successive re-amputations

The Disposal Phantom Phantom pain that emulates the experience of the part after disposal

Kinesthetic

The Willed Phantom Phantoms that move at will

Phantom Forgetting Phantoms that are unconsciously used, for example in balancing

The Conjunctive Phantom Phantoms that move in synchronicity with other body parts

The Reflexive Phantom Phantoms that move autonomously

The Spontaneous Phantom Phantom movement that is outside of volitional control

Phantom Jactitation Phantoms that cause often painful involuntary spasms of the stump

Phantom Paralysis Phantoms that feel fixed or frozen

Temporal

Phantom Provocation Phantom sensation or pain exacerbated by stimuli

Phantoms Reawakening Phantoms that reappear after having disappeared

The Exposure Phantom Phantoms that appear after having been “exposed” to another amputee

The Experimental Phantom Phantoms induced in non-amputees

Phantom Fading Phantoms that become increasingly vague and disappear over time

Morphologic

The Last Moment of Life Phantoms that mimic the posture of the limb just prior to amputation

Superadded Sensations Phantoms that are sensed as wearing a ring, watch, shoe, etc.

Phantom Regrowth Phantoms that regrow to normal length after having shrunken

Dream Morphology Phantoms that appear in the dreams of amputees in various states 

Table 1.2. Early-Twenty-First Century Typology: An Early-Twenty-First 
Century Typology of Phantom Parts
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incomprehensible. And consequently, phantom utility or the assertion 
that ethereal limbs had an innate utility that could and should be har-
nessed in the service of facile prosthesis use was utterly unimaginable. 
Phantom occupation, phantom animation, phantom fusion, and phan-
tom utility are exemplars of phantom-prosthetic relations. As we shall 
see, this relationship between ghosts and machines has at times been 
pleasant, accommodating, and mutually beneficial. At other times, it has 
been fraught with discord, competition, betrayal, coercion, and even the 
brutal threat of extinction.

Overview of the Book 

Chapter 2, “Characterizing Phantoms: Features of Phantom Limb Syn-
drome,” explores how corporeal ideology informed understandings 
of phantom peculiarities and influenced efforts to legitimate the work 
being done on phantom limb syndrome whether in the form of (1) the 

Phantom Type Description

Morphological

The Distorted Phantom Phantoms that are not mimetic of fleshy limbs

Supernumerary Phantoms Multiple phantoms growing from numerous sites

The Telescoped Phantom Phantoms that shrink toward or into the stump

Phantom Gaps Phantoms that are sensed as gapped such that they float in space

Phantom Shrinking Phantoms that shrink often to the size of a child’s hand

Disturbances of Continuity The dropping out of pieces or the development of holes

Relational

Phantom Animation Phantoms that occupy or inhabit the materiality of the prosthesis

Phantom Occupation Phantoms that occupy the same space as things or people

Phantom Shunning Phantoms that disappear, move within the stump, or bend to the side

Phantom Fusion Phantoms that become fussed to or synchronized with prostheses

Phantom Utility The innate utility that phantoms possess 

Table 1.2. (continued) Early-Twenty-First Century Typology: An Early 
Twenty-First Century Typology of Phantom Parts 
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modern “culture of the copy” (Schwartz 1996), which was motivated by 
the tendency for replication to cause both confusion and distrust; (2) the 
mechanistic body, which was envisioned as a system of perfectly inter-
changeable parts; (3) American Taylorism, which emphasized efficiency 
and the rationalization of motion; (4) the elaboration of the human kin-
esthetic, which associated purposeful movement with the soundness of 
the body and spirit; (5) the theory of the phylogenic recapitulation of 
ontology, which conceived of human development as a reenactment of 
the “evolution of man”; (6) or the principle of object relations, which 
presupposed an embodied reverence for the material world and, perhaps 
more importantly, the incarnate. 

As researchers and clinicians debated what counted as valid or reli-
able research and data, past work was reimagined as illegitimate and 
modern-day phantoms as more “real” than those of the past, which were 
considered fanciful and flawed because they were mired in material 
acquisition, measurement, operationalization, detection, ego, and truth-
telling problems, among others. Uncoupled from poor science, capri-
cious stories, and painful stumps, the very morphology of phantoms 
was rethought, altering what phantoms “looked” like, what they did, and 
how they felt; mimetic phantoms—those that were faithful facsimiles—
became increasingly uncommon while distorted phantoms— those that 
were fundamentally restructured and divorced from the laws that had 
always governed fleshy limbs—became more and more commonplace. 

One of the most significant impulses for revisioning the field was a 
need to explain the grossly discrepant and ephemeral knowledge that 
characterized the literature particularly with regard to phantom pain 
incidence (the number of new cases) and prevalence (the total number 
of cases). As the exceptionally rare symptom of “shadowy” pain became 
epidemic by the late 1970s, researchers were pressured to clarify, to jus-
tify, and to account for the dramatic change in the biomedical narrative 
about rates of phantom limb pain among amputees and others. Chapter 
3, “From Pleasure to Pain: Accounting for the Rise and Fall in Phantom 
Pain,” investigates the extraordinary increase and subsequent decrease 
of phantom limb pain within the American context. Consonant with 
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the invention of pain medicine, the instantiation of the pain clinic, the 
institutionalization of pain therapeutics, the clinical management of the 
pained patient, and the American “plague” of pain around 1975, phan-
tom pain became pervasive. Through the introduction of a specific lan-
guage of phantom limb pain by way of the widespread adoption of the 
McGill Pain Questionnaire (MPQ), the pleasurable phantom lapsed into 
rarity, and the painful phantom proliferated. The MPQ provided a lin-
guistic structure that has shaped the qualitative dimensions of phantom 
pain unto this day—a trend that is antithetical to the widely accepted 
presupposition that pain is unshared/able and, thus, inherently inde-
scribable. Further, virtually mirroring the increase in pain reporting was 
the incredible swell of available treatments for this particularly virulent 
form of neuropathic pain; a biomedical industry devoted to and depen-
dent on painful and distorted phantoms burgeoned as pain became a 
common sequela of phantom limb syndrome.

Nonetheless, throughout the 2000s, pain prevalence began to decline 
despite the inadequacy of the myriad treatments available to amputees 
suffering from “inexplicable,” often intractable, torturous, and, in some 
cases, life-long pain. If practitioners and their interventions were not 
responsible for the decline, what was? The answer lies in the multifari-
ous and convoluted history of the syndrome’s etiology or cause. The next 
two chapters show how the shift from the psychologization to the med-
icalization of phantoms (from phantoms originating in the disturbed 
mind to phantoms originating in the reorganized brain) led to the intel-
ligibility of distortion and the elaboration of pain. Chapter 4, “Phantoms 
in the Mind: The Psychogenic Origins of Ethereal Appendages,” begins 
the survey of the phantom origin story, detailing how the major psy-
chogenic theories of phantom phenomena exposed the obvious anxi-
ety that dismemberment evoked throughout the late-nineteenth and 
the first half of the twentieth centuries, while also demonstrating how 
particular features of the phenomena were foregrounded and engaged 
as proof of theory. Specifically, the central concept of the body scheme 
is dissected in order to trace its evolution and to show how proponents 
enlisted peculiar phantoms in an effort to buttress claims about the 
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primordial nature of the body scheme, including congenital phantoms, 
or those that were reported in cases of congenitally lost or malformed 
limbs; paralyzed phantoms, or those that were permanently frozen or 
fixed, often in the position in which the limb was last “felt”; exposure 
phantoms, or those that materialized as a consequence of seeing another 
amputee; penetrating phantoms, or those that pierced through objects, 
including bodies (both the self and others); dreamt phantoms, or those 
that were similar to or profoundly different from waking phantoms; and 
disposal phantoms, or those that remained connected to the lost part 
capable, in some cases, of “feeling” how the remainder was handled after 
amputation. 

Dispute about the nature of the body scheme in its various incar-
nations and consequently what could be hypothesized with respect to 
body-traces with often vibrant corporeal histories caused the further 
proliferation of phantoms. In fact, as the body scheme fractured and 
split, phantoms spread to newly theorized “vulnerable” or at-risk popu-
lations and multiplied in kind, enlisting more and more of the sensorial 
body in the “phantom problem.” 

By the latter half of the twentieth century, psychogenic theories were 
overtly maligned. They were purposively undermined and—as it was 
forcefully asserted—systematically debunked. Phantoms were no lon-
ger found in the troubled minds of amputees with adjustment problems 
of one kind or another, but rather could be found—by way of imaging 
technologies—in the pink, viscous tissue of the cerebral cortex. Phan-
tom limbs became brain based, and so too did fleshy limbs. In fact, the 
human body was relegated to the realm of the epiphenomenal and, 
ironically, phantom limbs became more “real” than the intact limbs they 
emulated with, at times, such exactitude. 

Chapter 5, “Phantoms in the Brain: The Holy Grail of Neurosci-
ence,” shows how phantoms have not simply been “passive”—sensitive 
to changes in corporeal ideology, the advent of the pain clinic, or the 
revisioning of neuroscientific knowledge—but have also been agents in 
their own right, causing transformations within the field of neurosci-
ence, within the bodies, minds, and brains of amputees, and between 
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bodies and prosthetic technologies. Today, the phantom is considered 
a precious window into the most historically elusive questions about 
the mind-body connection, the self, consciousness, and many others, 
and because amputees have been identified as conduits of valuable 
“research material,” they have become pioneers at the edge of experi-
mentation exploring the implications of the prosthetized and haunted 
“body-in-the-brain.” The hard-wired dogma of cortical organization is 
now juxtaposed to the discourse on cortical plasticity (whether in the 
form of redundancy or the growth of new connections), and amputees 
have become both a means of adjudicating between the two hypotheses 
and among the many beneficiaries of this “functional” tendency for the 
human brain to reorganize itself. References to the causal role of cor-
tical plasticity in phantom manifestation after major limb amputation 
began to emerge around 1990, and in fact, this tendency, it was asserted, 
could and should be exploited in an effort to facilitate the successful 
embodiment of artificial limbs and effectively stave off phantom pain 
and distortion.

Because ethereal limbs had the capacity to pathologize, prostheses, 
with their ability to tame or civilize unruly phantoms, were touted as 
therapeutic. Prostheses both provoked phantoms into productive rela-
tions with machines and cured phantom limb pain, contributing to their 
increasing remarkability. Still, phantoms retained their long-recognized 
utility. Chapter 6, “Phantom-Prosthetic Relations: The Modernization 
of Amputation,” details how phantom-prosthetic relations unfolded in 
the context of the modernization of amputation, including the rapid 
state-sponsored expansion and maturation of the prosthetic industry 
and the development of a collaborative relationship between amputa-
tion surgery and prosthetic science. These and other events engendered 
a shift in phantom-prosthetic relations over the twentieth and into the 
twenty-first centuries from (1) the prosthetization of phantoms to (2) 
the phantomization of prostheses, and finally to (3) phantom-prosthetic 
reciprocity. 

The remarkability of the prosthesis ceded to the extraordinariness of 
the phantom. Ultimately, however, phantom-prosthetic relations would 
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be characterized by reciprocity, by the vital phantom animating the 
inert prosthesis, while the prosthesis provided the structure necessary 
for disciplining the restless phantom. Nevertheless, despite the friendly 
intimacy had with prostheses and despite their essential utility, contem-
porary phantoms became endangered, at risk for being theorized into 
extinction, for being displaced by the very machines they had always 
had such an affinity with.

The final chapter, “Conclusion: Authenticity and Extinction,” employs 
the concept of authenticity as a rhetorical frame and asks, What is at 
stake in how the future of phantom-prosthetic relations unfolds and 
what has this particular history revealed about prostheses, amputation, 
the body-in-the-brain, the prosthetic imaginary, techno-corporeality, 
neuroscientific authority, and more? First, the case of phantom penis 
is used to demystify claims of scientific authenticity, showing that bio-
medical knowledge systems are always a reflection of the social milieu 
in which they are engendered. Second, through the struggle to secure 
phantom authenticity, to find the real McCoy, embodied fraudulence 
in the form of the feminized mind and emasculated body gave way to 
the epiphenomenal man-made body, a conceptual move that has enor-
mous implications for our understanding of authentic embodiment, for 
how prostheses transform human bodies, and for phantom-prosthetic 
relations. Third, as transsexuals and apotemnophiles—or those who 
desire amputation of “healthy” limbs—have been enlisted in the debate 
over the experientially based versus hard-wired body-in-the-brain, 
what counts as authentic amputation, as well as embodied wholeness 
and authentic disability, has been thrown into doubt. Fourth, reengag-
ing with the concept of prosthetized rebirth or transcendence, I explore 
authentic corporeal transformations and ask what implications this dis-
course has for amputees, as well as the social or communal body. Lastly, 
I confront the idea of the impending displacement or theoretical extinc-
tion of phantoms addressing authentic death. In the end, I suggest that 
phantom endangerment tells us as much about biomedicine and bio-
politics in the second decade of the twenty-first century as it does about 
how ghosts haunt machines.
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